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INTRODUCTION 

In t h e  early 1980ts, i t  b e c a m e  evident  t h a t  
t h e  harves t ing  methods  fo r  Western second 
growth Douglas f i r  p lanta t ions  w e r e  going t o  
requi re  rethinking in order  t o  keep  c o s t s  in 
line. 

The  issue of adopting n e w  harves t ing  
techniques  was  brought  t o  a head  when a 
l a rge  t r a c t  of second growth Douglas f i r  
reached harves t ing  a g e  in t h e  Chehalis,  
Washington a rea .  The  options considered 
w e r e  : 

(1) Build in t e rmed ia t e  off-highway roads 
and a c e n t r a l  yard  f o r  cu t t i ng ,  sort ing,  
and  reloading on t o  rail .  

(2) Build a n  ex tended  off-highway haul road 
t o  connec t  t o  exist ing s o r t  yards. 

(3) Manually fe l l  and  c u t  t o  length  in t h e  
woods, yard sma l l e r  pieces,  s o r t  a t  t h e  
landing, and  t r u c k  d i rec t ly  t o  cus tomer .  

(4) Develop a n  e f f e c t i v e  me thod  of 
roadside processing s o  t h a t  t r e e s  could 
b e  fel led and  yarded whole, t h e n  
merchandised and  highway hauled. 

The  economics  of roadside processing 
appea red  t o  b e  very  a t t r a c t i v e .  If a roadside 
processor  could b e  mounted  on  a hydraulic  
loader,  i t  would allow a single p i ece  o f  
equipment  t o  access  logs under t owers  o r  
swing yarders ,  o r  s tockpi les  produced by 
grapple yarders  o r  skidders. In addit ion,  i t  
would pe rmi t  s o m e  degree  o f '  sor t ing  while  
processing, f ac i l i t a t e  t h e  s t ack ing  of 
processed logs and  improve  loading ef f ic iency  
f r o m  presor ted  log stockpiles. 

A thorough review of North Amer ican  
equipment  r e su l t ed  in t h e  conclusion t h a t  a 

shovel-mounted processor  did not  exist  t h a t  
could delimb, measure,  and c u t  t o  length 
Western second growth  Douglas f i r .  During a 
t r i p  t o  Europe in 1983, a boom-mounted 
processor was  discovered. Similar t o  t h e  
Steyr  KP40, t h e  Stenab S60, developed by 
t h e  Austr ian Bundesforste ,  had  t h e  capabil i ty 
o f  delimbing, measuring,  and  cu t t i ng  t o  
length  up t o  5 6  c m  d iame te r  t r ee s .  In 
addit ion,  i t  had  a programmable  length 
faci l i ty.  

The f i f th  production unit  of t h e  S60 was  
purchased in co-operat ion wi th  Steyr-  
Daimler-Puch and  del ivered t o  Weyerhaeuser 
opera t ions  nea r  Chehalis,  Washington in 
December  of 1983. 

STENAB S60 FIELD TRIALS 

The Austr ian 560 w a s  mounted on a n  FMC 
Linkbelt 5400. Severa l  changes  were  m a d e  
t o  t h e  S60 during i t s  in i t ia l  four  month  f ield 
t r ia l s ,  including : 

(1) A s t r o k e  l imi ter  on  t h e  main s a w  was 
coupled t o  t h e  s t e m  d i a m e t e r  a t  t h e  
c u t  point. This w a s  necessary  because  
w e  w e r e  cu t t i ng  longer lengths t h a n  t h e  
Austrians. As t h e  log i s  c u t  through 
t h e  longer length t ips  t h e  processor  and  
any saw blade extending  through t h e  
d i ame te r  is prone t o  d a m a g e  against  
t h e  c u t  log end.  

( 2 )  Saw guides were  instal led t o  l imit  t h e  
def lec t ion  of t h e  la rge  c i rcu lar  s a w  
blade. This b e c a m e  necessary when 
ear ly  f a t igue  c r a c k s  developed in t h e  
s a w  blade around t h e  hub. 

(3) The  feed-chain spikes were  modified, 
because  t h e  original geomet ry  
pene t r a t ed  t h e  s t e m  excessively,  
resul t ing in potent ia l  wood degrade.  
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Figure 1 - Weyerhaeuser Limber-Processor 

(4)  A log  d i ame te r  ind ica tor  was  instal led 
t o  provide t h i s  impor t an t  in format ion  t o  
t h e  opera tor .  Two s c h e m e s  w e r e  t r ied .  
The one  which proved mos t  successfu l  
was  a l a rge  ana log  g a u g e  mounted  on 
t h e  processor .  

WEYERHAEUSER LIMBER-PROCESSOR 

Because t h e  ini t ia l  t r i a l s  proved successful ,  
i t  was  dec ided  t o  proceed  with t h e  design 
and cons t ruc t ion  of t w o  addi t iona l  Limber-  
Processors ,  incorpora t ing  t h e  modif icat ions 
made  t o  t h e  Austr ian S60. 

In designing t h e  Weyerhaeuser  Limber-  
Processor  ( see  F igure  1) essent ia l ly  no  
conceptua l  changes  w e r e  m a d e  t o  t h e  
Austr ian version. We incorpora ted  a l l  t h e  
modif icat ions m a d e  t o  t h e  S60 during t h e  
f ield t r i a l s  plus a number  of o t h e r  s ignif icant  
design improvements ,  including : 

(1) Grappling and  feeding  capac i ty  was  
increased  t o  76 c m  and a t h r e e  - point  
main  s a w  grapple  was designed t o  hold 
t h e  log m o r e  securely.  

T h e  e l ec t ron ic  cont ro ls  w e r e  redesigned 
f r o m  t h e  ground up, using readi ly 
ava i lab le  programmable  cont ro l le r  
technology. 

T h e  s a w  guides and  scabbard  w e r e  
designed t o  move  wi th  t h e  s aw disc. 

A digi tal  r eadou t  of log d i ame te r  was 
provided fo r  t h e  opera tor .  

Pre-programmed d i a m e t e r  ( a s  well a s  
length)  f e e d  s tops  w e r e  included. 

A topping cha insaw was  added  with i t s  
own a u t o m a t i c  lubricat ion sys tem.  

Au toma t i c  lubricat ion was  provided fo r  
t h e  log feed-chain bel t .  

Diagnost ic  l ights  w e r e  instal led on t h e  
processor  head e l ec t r i ca l  c i r cu i t s  and  
solenoid valves t o  r educe  t h e  t i m e  
requi red  f o r  f a u l t  analysis.  

Main tenance  acces s  was  improved al l  
around. 



Figure 2 - Neyerhaeuser Limber-Processor on FMC/ 
Linkbel t 5400  1 oader 

FIELD TRIALS OF THE WEYERHAEUSER 
LIMBER-PROCESSOR 

The Limber-Processors ,  mounted  on  Linkbel t  
5400 loaders  (F igure  2 )  h a v e  been  o p e r a t e d  in 
a var ie ty  of d i f f e r en t  applicat ions,  including 
t h e  processing of roads ide  s tockpi les  f rom 
grapple  skidder  and  g rapp le  yarder  
operat ions,  processing under  highlead towers ,  
and  processing in log ya rds  whe re  t r e e s  a r e  
de l ivered  t ree- length .  

Roadside processing of t r e e s  averaging  abou t  
1.83 m 3 ,  in s i tua t ions  whe re  t h e r e  is  
a d e q u a t e  room fo r  s tacking  t h e  merchanised  
logs, ha s  resu l ted  in product iv i t ies  of 
approximate ly  680 m h e r  8 hour sh i f t .  

When opera t ing  under highlead towers ,  whe re  
product ivi ty is  l imi ted  by t h e  ya rde r  510 m 3  
per  sh i f t  have  been processed. 

Merchandising in log yards,  Limber-  
Processor  product ivi ty has  been  measured  at 
1.5 t r ee s lmin .  f o r  145 m 3/product ive 
machine  hour. O n e  ope ra to r  has  c la imed a 
maximum daily product ion of 1060 m3 on a n  
8 hour shif t .  

An eva lua t ion  has r ecen t ly  been  comple t ed  
by J im Ewar t  of FERIC (Fores t  Engineering 
Resea rch  Ins t i tu te  of Canada)  which will b e  
published l a t e r  t h i s  year .  

COSTS 

The  Weyerhaueser  Limber-Processors  have  
been opera t ing  approximate ly  one  year .  A t  
t h i s  t ime ,  insuf f ic ien t  d a t a  ex i s t s  f r c m  which 
t o  m a k e  re l iab le  e s t i m a t e s  of f u t u r e  
avai labi l i ty ,  ut i l isat ion and  t h e  c o s t s  of 
repa i r  and  main tenance .  

It  is  e s t i m a t e d  t h a t  t h e  instal led c o s t  of a 
cor r~merc ia l ly  ava i lab le  Limber-Processor  will 
b e  approximate ly  ~ ~ $ 1 5 0 , 0 0 0  plus ca r r i e r .  

BENEFITS 

This machine  o f f e r s  s eve ra l  benef i t s .  F i r s t ,  
i t  a l lows t h e  yarding of t ree- length  versus 
log - l ength  wood. The  savings h e r e  a r e  a 
func t ion  of t h e  c o s t s  of c u t t i n g  t o  length  a s  
wel l  a s  t h e  improvemen t  in yarding 
product ivi ty d u e  t o  l a rge r  p i ece  s ize.  

Secondly, roadside processing a l so  dec reases  
loading and  hauling cos t s  because  of i t s  
so r t i ng  capabil i ty .  

Thirdly, t h e  g r e a t e s t  bene f i t  is f rom log 
va lue  recovery.  T h e  ope ra to r  of t h e  
l imber-processor  has  s eve ra l  advan tages  ove r  
t h e  manual  f a l l e r  in t h e  woods. H e  has  a 
very  good view of t h e  d e f e c t s  and  sweep  
over  t h e  e n t i r e  s t e m ,  a c c u r a t e  length  and  
d i a m e t e r  in format ion  ava i lab le  t o  him a f t e r  



any  yarding b reakage  a n d  h e  i s  a b l e  t o  m a k e  
high qual i ty  c u t s  w i th  a c c u r a t e  length  
measu remen t s  a s  well a s  doing a n  exce l l en t  
limbing job. In t h e  Pac i f i c  Nor thwes t ,  w h e r e  
expor t  logs have  t h e  highest  value,  w e  h a v e  
seen  a subs tan t ia l  i nc rease  in t h e  m a r k e t  
va lue  f r o m  a s t a n d  of t imber .  

Fourthly,  f rom t h e  m a n a g e m e n t  a spec t ,  s t i l l  
o t h e r  benef i t s  a r e  ope ra to r  t r a in ing  and  t h e  
shor tened  response t i m e  t o  merchandising 
changes  requi red  by t h e  marke t .  Because  of 
t h e  product ivi ty of t h i s  sys t em,  t h e r e  a r e  
f e w e r  ope ra to r s  t o  t rain.  Merchandising 
cons is tency  is  improved because  f e w e r  people  
a r e  requi red  t o  d o  i t ,  a n d  making  changes  t o  
improve  c u t t i n g  t o  length  is eas ie r .  Since 

TECHNICAL DATA 

Leng th  
Width 
Height  
Weight wi th  r o t a t o r  
h4ax. del imbing d i a m e t e r  
Max. c u t t i n g  d i a m e t e r  
C i r cu l a r  s aw  dia. 
Iqax. ro t a t i on  of c i r cu l a r  s aw  
Log feeding  r a t e  
Log f eed ing  f o r c e  
F e e d  s t o p  p rog rammes  
Leng th  measur ing  a c c u r a c y  

C u t t i n g  t i m e  
Topping saw max. c u t  dia. 
Max. f e e d  d i a m e t e r  

t h e  resu l t s  of merchandising changes  c a n  b e  
f e d  back t o  t h e  o p e r a t o r  a lmos t  immedia te ly ,  
recovery  c a n  b e  improved much m o r e  
quickly. It  i s  l i t e ra l ly  possible t o  change  t h e  
log spec i f ica t ions  one  day a n d  h a v e  t h e  
resu l t ing  product  mix de l ivered  t o  t h e  
cus tomer  t h e  following day. 

MARKETING PLANS 

We a r e  cu r r en t ly  negot ia t ing  wi th  Steyr-  
Daimler-Puch t o  ut i l ise  t h e  Weyerhaueser  
design in manufac tur ing  l imber-processors  for  
s a l e  in  North Amer ica .  Technica l  
spec i f ica t ions  a r e  given in F igure  3. 

STEYR KP40 WEYERHAEUSER S60 

1900 m m  
1150 m m  
1180 m m  
810 kg 
40 c m  
35  c m  

900 m m  
1900 rpm 
1.5 m / s e c  

12-25000 N 
7 l eng ths  
+ 2 c m a t 4 m  
_+ 0.5% above  4 m 
1.2 s (35 c m  dial  

- 

2970 m m  
1930 m m  
2160 m m  
4000 kg 

60  c m  
5 8  c m  

1400 m m  
1400 rpm 
1.1 o r  1.9 m / s e c  
102,000 N 
5 lengths,  3 dia. 
+ 3 c m  a t  12.5 m - 

- 

0.5 s e c  (58 c m  dia)  
46 c m  
76 c m  

Figure 3 - Steyr  KP40 and Weyerhaeuser 360 spec i f i ca t ions  
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