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INTRODUCTION 

Feller-Bunchers  have  proven t o  b e  a n  
e f f e c t i v e  method of harvest ing s m a l l  t r e e s  
on  ea sy  t e r r a i n  (Ref .  1). Their advan tages  
include : 

- increased  product ivi ty and  s a f e t y  

- t h e  abi l i ty  t o  c u t  low s tumps  which 
improves  t h e  ex t r ac t ion  phase  a n d  
maximises  recoverable  volumes  

- t h e  abi l i ty  t o  bunch t r e e s  fo r  op t imum 
payload ex t r ac t ion .  

O n e  d isadvantage  of l a r g e  fe l l ing  machines  in 
thinnings i s  t h e i r  r e s t r i c t e d  manoeuvrabi l i ty ,  
espec ia l ly  in highly s tocked  stands.  An 
a l t e r n a t i v e  is  t h e  u se  of sma l l e r  machines  
b e t t e r  su i ted  t o  t h e  t r e e  s ize.  The  Bell 
Logger has  proven t o  b e  a n  e x t r e m e l y  
ve r sa t i l e  logging machine ,  capab le  of fel l ing,  
bunching, ex t r ac t ing ,  sor t ing  and  loading. I t  
i s  a smal l ,  highly manoeuvrable  machine  and  
is  wel l  proven in both  c lear fe l l ing  a n d  
thinning opera t ions  throughout  New Zealand 
(Refs .  2 and 3). 



This Repor t  describes a study of a Bell STAND AND TERRAIN DETAILS 
Logger, f i t t e d  wi th  a s a w  fel l ing head ,  
opera t ing  in  a production thinning opera t ion  The  opera t ion  studied was  a production 
on Matakana Island. thinning of 16-18 yea r  old unthinned r ad ia t a  

pine regenera t ion  ( to t a l  s tocking 3520 sph), 
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THE MACHINE 

The Bell Logger s tudied  was  a Model 120, 
f i t t e d  wi th  Trelleborg T 414 wide t y r e s  and  a 
Hultdins F45  fel l ing grapple. A new boom 
had been buil t  which w a s  sho r t e r  t han  t h e  
s tandard  boom. Modifications t o  t h e  fel l ing 
head included a shortened grapple  bar  and  
guarding around t h e  ro ta tor .  Opera t ion  of t h e  
grapple  i s  shown in Figure  2. 

The  fel l ing grapple i s  
advanced toward  t h e  t r e e  
and  knuckled in. 

The grapple  is t hen  slid 
down t o  t h e  base  of t h e  
t r ee .  By adjust ing t h e  
ro t a to r ,  t r e e s  c a n  b e  
fe l led  a t  any ang le  in 
f ron t  of t h e  machine.  

Co-ordinated cu t t i ng  and  
l i f t ing brings t h e  t r e e  off 
t h e  s tump. 

Figure 3 - Stand Conditions 

Stocking and p iece  s i ze  in t hese  overs tocked 
s t ands  w e r e  highly variable. The  stocking of 
merchan tab le  s t e m s  averaged 405 sph,  wi th  
a n  a v e r a g e  b u t t  d i ame te r  of 19.5 c m .  
Ex t r ac t ed  p iece  volumes ranged f rom 0.22 - 
0.43 m 3, with  a mean merchantable  p i ece  
s i z e  of 0.28 m 3 .  A la rge  number of 
unmerchantable  s t e m s  (2740 sph) w e r e  
removed by t h e  Bell Logger prior t o  
ex t r ac t ion  thinning. 

THE SYSTEM 
The t r e e  i s  t hen  e x t r a c t e d  
t o  t h e  bunch. The  grapple  The sequence  of s t eps  in t h e  opera t ion  is 
can  b e  used fo r  bunching, described below : 
ex t r ac t ing  o r  f leet ing.  

1- Outrow Cutting 

The opera t ion  w a s  a combined out row 
and se lec t ion  thinning, where  a n  out row 
W A S  c u t  t o  provide acces s  f o r  both t h e  

Figure 2 - Operation of the  Bell Logger and t h e  ex t r ac t ion  machine.  
~ u l  t d i n s  F45  Fel l ing Head The Bell t hen  e x t r a c t e d  t h e  s t e m s  f rom 

t h e  out row direct ly t o  t h e  landing for  
fu r the r  processing. 



2. Stand Cleaning 
This opera t ion  involves t h e  Bell fel l ing 
a l l  non-merchantable s t e m s  and removing 
t h e m  f rom t h e  work face.  This is 
necessary t o  prevent  t r ac t ion  problems 
fo r  t h e  Bell while fel l ing and bunching. 

Felling 
In th is  opera t ion  no  marking of c r o p  
s t e m s  was  ca r r i ed  out .  The  dominant  
s t e m s  fo rmed  t h e  residual  c r o p  ( t a r g e t  
375 sph). The  Hultdins fel l ing grapple  
l e f t  low s tumps  (less t h a n  10 c m )  which 
ass is ted  mobility and reduced wea r  on  
t h e  skidder. 

4. Bunching 

The Bell e i t h e r  fe l led  and bunched e a c h  
s t e m  o r  c u t  t w o  o r  t h r e e  s t e m s  prior  t o  
bunching. Merchantable  s t e m s  were  
assembled  in to  bunches averaging  1.9 
tonnes  (7-1 1 p ieces  pe r  bunch). Bunching 
t i m e s  w e r e  high dependent  on p iece  s i ze  
and s tocking  throughout  t h e  s tand .  

5. Delimbing 
O n e  or  t w o  t r immers  del imbed t h e  
bunches and headed o f f  t h e  s t e m s  a t  a n  
8 c m  d i a m e t e r  by chainsaw. 

6. Extraction 

The t r i m m e d  bunches were  e x t r a c t e d  by 
a T r e e  F a r m e r  C7T skidder which 
co l l ec t ed  t w o  t o  t h r e e  bunches per  cycle.  
The  skidder ope ra t ed  one  or  t w o  days  
behind t h e  Bell t o  e l imina te  i n t e r f e rence  
delays. The  Bell ope ra t ed  seven d a y s  per  
week, while t h e  skidder a l t e rna t ed  
be tween ex t r ac t ing  thinnings ( two days  
per  week) and  a n  ad jacen t  c lear fe l l ing  
operat ion.  

PRODUCTIVITY 

Analysis of t h e  productivi ty of t h e  machine  
w a s  divided in to  t w o  p a r t s  : 

First ly,  t h e  machine  was observed in normal  
opera t ion  over  a 3.33 hour period. During 
th i s  t i m e ,  67 merchantable  s t e m s  w e r e  f e l l ed  
and bunched. This gave  a n  ave rage  c y c l e  
t i m e  of 2.98 minutes  per  t r e e  (20.1 
merchan tab le  t r e e s  p e r  hour). 

Opera t ing  on a 7; hour day, with a mean  
merchan tab le  p iece  volume of 0.28 m 3 ,  

production i s  ca lcula ted  at 42.3 m 3/day. 

Note  t h e  above  cyc le  t imes  include de lays  
and  slash removal .  

F i g u r e  4 - H u l t d i n ' s  F45  

f e l  1 i nq  q r a p p l  e 

Delays, including; personal,  ge t t i ng  s tuck ,  
s a w  chain  sharpening, repa i rs  and  
adjus tments ,  accounted  fo r  13% of scheduled 
machine  hours. The occu r rence  of a thrown 
saw chain  w a s  t h e  f i r s t  s ince  t h e  machine  
had s t a r t e d  opera t ing  (1000 hours). T ime  
t aken  t o  r ep lace  t h e  chain  was  only 8.0 
minutes.  The  frequency of o t h e r  de lays  w a s  
e s t ima ted .  The s a w  chain  was  sharpened t w o  
t o  t h r e e  t i m e s  daily, and  replaced  eve ry  
t h r e e  weeks. The saw bar  w a s  normally 
rep laced  a f t e r  t h r e e  months,  and  hydraulic  
hoses rep laced  approximate ly  o n c e  eve ry  
for tn ight .  

Over  a 7; work hour day, 13% delays  amoun t  
t o  o n e  hour los t  t ime ,  reducing t o  6.5 
productive hours p e r  day. 

Secondly, in a n  a t t e m p t  t o  e s t i m a t e  t h e  
potent ia l  productivi ty of t h e  machine  in 
m o r e  typica l  condit ions wi th  less  
unmerchantable  s t ems ,  de ta i led  work study 
was  then  under taken  fo r  a period of 
approximate ly  t h r e e  hours. Times  w e r e  
recorded only when t h e  machine  was  fel l ing 
and bunching merchan tab le  s t e m s  (no c u t t i n g  
and removing slash). (During t h e  normal  
opera t ion  (20.1 t rees/hour) ,  approximate ly  
30% of t h e  cyle  t i m e  w a s  spen t  cu t t i ng  and 
removing slash). 



A summary  of  t h i s  work cyc l e  is  given in T h e  Bell ope ra to r  had  approximate ly  500 
Table  1 : hours expe r i ence  on  t h e  mach ine  and  had  

adap ted  t o  t h e  adve r se  s tand  condit ions.  It  
is  expec t ed  t h a t  t h e  leve l  of skill  and  

Table 1 - Bell Logger f e l l i n g  and bunching motiva t ion  o f  t h e  Bell o p e r a t o r  has  
work cycle signif icant ly inf luenced product ivi ty.  

Mean % of 
Element  Time per  Cyc le  To ta l  

(min) T i m e  

Travel / se lec t  0.15 1 5  
Move in 0.23 22 
Fel l  0.13 1 3  
Remove  hangup 0.08 8 
Bunch 0.42 42 

Tota l  

LIRA NOTE 

This eva lua t ion  descr ibes  equ ipmen t  and  
s y s t e m s  t h a t  a r e  in  a state of deve lopment .  
F u r t h e r  modi f ica t ions  t o  work me thods  a r e  
being under taken  and  t h e  product iv i ty  and  
c o s t  e s t i m a t e s  a r e  only indicat ive.  LIRA 
will  con t inue  t o  moni tor  a n d  r epo r t  on  
f u r t h e r  deve lopments  of t h e  var ious  Bell 
Logger models.  
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The  cos t  of t h e  Model 120 f i t t e d  with t h e  
Hultdins F45  fel l ing g rapp le  is  $75,000. 
Using t h e  LIRA Cost ing Handbook ( R e f .  4)  The cos ts  s tated i n  t h i s  Report have been 
t h e  e s t i m a t e d  c o s t  of owning and  ope ra t ing  derived using the procedure shown i n  the  
t h e  machine  would b e  $160 per  day,  plus LIRA Costing Handbook f o r  Logging 
$125 pe r  day  fo r  t h e  ope ra to r .  Ove r  a 6.5 Contractors. They are only an indicat ive  
product ive  machine  hour day,  t h i s  cos t  estimate and do not necessari ly  represent 
e q u a t e s  t o  $43.80 pe r  ope ra t ing  hour. the actual cos ts  for  t h i s  operation. 

DISCUSSION 

Observa t ion  of t h e  a c t u a l  work showed 
c u r r e n t  product ivi ty t o  b e  6.5 m per  
product ive  machine  hour, giving a cos t  of 
fel l ing and  bunching of $6.70/m3. 

In m o r e  t yp i ca l  condit ions (e.g. lower in i t ia l  
s tocking  and  n o  slash removal ) ,  i t  is  e x p e c t e d  
t h a t  product ivi ty would inc rease  t o  
16.6 m 3  /PMH,  a t  a c o s t  of $2.60/m 3. O t h e r  
major  inf luences  on product ivi ty observed  in 
t h i s  s tudy  were ;  soil  and t e r r a in  condit ions 
and  ope ra to r  skill. Mobility and  t r a v e l  speeds  
fo r  t h e  Bell in t he se  soi ls  a r e  reduced  in 
summer  when t h e  s and  is  loose and  dry. 
Ground condit ions a r e  genera l ly  improved  
when sandy soils a r e  wet .  Ope ra t ing  on  
more  s t ab l e  soi ls  should t h e r e f o r e  i nc rease  
product ivi ty.  

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

Telephone: [073] 87-168 


