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F i g u r e  1 - Semi-mobile DFDD system 

INTRODUCTION 

In 1981 t h e  Weyerhaeuser Company began 
developing a n  inexpensive sys t em fo r  
producing c l ean  wood chips f r o m  whole-tree 
thinning material .  A t  t h a t  t ime ,  t h e  bar r ie r  
t o  using small-s tem ma te r i a l  a s  a ch ip  sou rce  
w a s  t h e  high c o s t  of del imbing and  
debarking. Drum delimbing and debarking 
required high cap i t a l  and  dec reased  t h e  
productivi ty of t h e  wood yard. Delimbing 
smal l  s t e m s  in t h e  woods w a s  a lso  q u i t e  
cost ly,  especial ly t h e  labour c o s t s  assoc ia ted  
wi th  t rad i t ional  single-stem methods.  

A way was  needed t o  batch-del imb and  
debark  s t e m s  be fo re  they  w e r e  conveyed in to  
t h e  chipper. During tests of mobile f lai l  

del imbers,  i t  was noticed t h a t  much of t h e  
bark w a s  removed f rom t h e  port ion of t h e  
s t e m  t h a t  was  exposed t o  t h e  chains. This 
led t o  t h e  development  of Weyerhaeuser 's  
c u r r e n t  double-flail  de l imber ldebarker  sys tem 
(Figure 1). 

Sys tem development  of t h e  double-flail 
de l imber ldebarker  (DFDD) included t h r e e  
major  phases  : 

(1) Initial t r i a l s  of a n  exper imenta l  
machine  

'(2) Design and development  of a l a rge  
p ro to type  mobile  sys t em,  and 
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(3) Modif icat ion t o  develop  a semi-mobile  
product ion unit.  

The  exper imenta l  cha in  f la i l  machine  t e s t e d  
t h e  e f f e c t  of cha in  s i ze  spac ing  and  length,  
d rum spac ing  d i ame te r  and  speed,  etc. on  
wood of d i f f e r e n t  species ,  age ,  d i a m e t e r  a n d  
season.  

The  p ro to type  mobile sys t em was  developed 
wi th  t h e  i n t e n t  of mounting i t  in f r o n t  of a 
mobile  chipper  t o  r e m o v e - b a r k  a s  well a s  
limbs at  t h e  roadside. The  a i m  w a s  t o  
eventua l ly  develop a n  en t i r e ly  mobile ,  
i n t eg ra t ed  del imber/debarker/chipper sys t em 
wi th  t h e  capabil i ty  of producing hogged fue l  
a s  a by product .  

When t h e  p ro to type  mobile  sys t em was  built ,  
t e s t s  showed i t  t o  have  a n  unexpected ly  high 
product ivi ty,  over  73  g r e e n  tonnes  pe r  hour. 
Instead of s t ruggling t o  keep  t h e  un i t  ful ly 
ut i l ised at  a n  individual logging s i t e ,  i t  
became  more  economica l  t o  use  i t  in a 
sa t e l l i t e  yard. The  modif icat ion of t h e  
DFDD t o  a s t a t i ona ry  o r  semi-mobile  uni t  
was  done  t o  minimise uni t  c o s t s  by assuring 
a n  a d e q u a t e  wood supply. 

With t h e  increasing product ivi ty of t h e  uni t  
ove r  design spec i f ica t ions ,  t h e  built-in 
shredder-slinger b e c a m e  a product ion 
bot t leneck .  In t h e  semi-mobile  sys t em,  t h e  
shredder-slinger was  removed and rep laced  
by a s e p a r a t e  hogged fue l  processing sys t em 
which had a g r e a t e r  capac i ty  and higher 
t o l e r ance  fo r  passing worn chain.  A s imple  
d rag  chain f eeds  t h e  hogged fue l  sys tem,  
uncoupling t h e  shredder  and t h e  f lai l ,  and  

T h e  c u r r e n t  de l imber ldebarker  sys t em 
includes a f lai l ,  a ch ipper ,  t w o  loaders ,  and  
t h r e e  t rucks.  Whole t r e e s  a r e  hauled t o  t h e  
f la i l  d i rec t ly  f r o m  t h e  logging si tes .  They 
a r e  t hen  unloaded, decked ,  and  f ed  t o  t h e  
f la i l  by l oade r s  (Figure 2)  whe re  t hey  a r e  
del imbed,  debarked  and  run d i rec t ly  i n t o  t h e  
chipper  (Figure 3). T h e  ch ipper  blows t h e  
c l ean  ch ips  i n to  wai t ing  ch ip  vans  t h a t  a r e  
shu t t l ed  t o  t h e  mill  ch ip  dump. 

s t rong  magne t s  w e r e  instal led t o  co l l ec t  
worn  cha in  links ahead  of t h e  shredder .  F i g u r e  3 - DFDD c h i p p e r  i n f e e d  

SYSTEM CONFIGURATION 
Residual  l imbs and  bark  drop  f rom benea th  
t h e  flails and f rom be tween  t h e  f lai l  and  
ch ipper  on  t o  a d rag  cha in  conveyor  sys tem.  
This res idue  materia!  i s  deposi ted i n to  a drop  
f e e d  shredder  and  t h e n  conveyed  t o  a n  
open-top dump  t ruck  (Figure 4). 

The  f lai ls  a r e  dr iven hydraul ical ly f r o m  a 
diesel  power supply and  t h e  t h r e e  d rag  cha in  
conveyors  and  shredder  a r e  e lec t r ica l ly  
driven. The  t w o  f lai l  d rums  a r e  o f f s e t  t o  
e l imina t e  i n t e r f e r ence  problems. Chains c a n  
b e  changed in a b o u t  20 minutes .  The  chipper  
is a s t anda rd  22 inch Morbark. Though never  
moved, t h e  uni t  is semi-mobile  and  i t  is 
e s t i m a t e d  t h a t  a s i t e  change  could b e  m a d e  - 

F i g u r e  2 - DFDD f l a i l  i n f e e d  in a week t o  t e n  days. 



PRODUCTIVITY 

The  f lai l  has  been  used wi th  p i ece  s izes  
ranging f r o m  0.08 t o  0.34 m 3  averaging  c lo se  
t o  0.14 m 3 .  I t  will handle  a maximum 
d i a m e t e r  of 51  c m .  The  t r e e s  a r e  p lan ta t ion  
thinnings of 14 t o  22 y e a r  old Loblolly pine. 
Product ion r a t e s  have  ranged  f rom 257 t o  
586 g reen  tonnes  pe r  8 hour shif t .  The  
c u r r e n t  year - to-da te  a v e r a g e  is 485 g reen  
tonnes  o r  535 m 3  of c l ean  ch ips  p e r  sh i f t  
( see  F igure  5). Planned weekly ch ip  ou tpu t  
is  be tween  1700 and  2800 g reen  tonnes  on a 
single sh i f t  basis. 

AVAILABILITY 

On s t a r tup ,  mechanica l  avai labi l i ty  (avail- 
ab l e  hours/scheduled hours)  w a s  o f t e n  below 
60% (see  F igure  6). A f t e r  changeover  t o  t h e  
more  s ta t ionary  sys t em,  avai labi l i ty  c l imbed 
t o  t h e  80% range.  

CHIP QUALITY 

Chip  qual i ty  f r o m  t h e  DFDD sys t em is 
exce l len t .  Since whole t r e e s  a r e  processed,  
t h e  c o s t  of c u t t i n g  t o  length  and  i t s  
assoc ia ted  ch ip  qua l i ty  reduct ion  a r e  avoided. 

F i g u r e  4 - D r o p  f e e d  s h r e d d e r  s y s t e m  

The  c u r r e n t  f la i l  opera t ion  employs  e ight  
people : 

1 ope ra to r  t o  run  t h e  flail-chipper 
combina t ion  

3 t r u c k  dr ivers  fo r  t w o  ch ip  t r u c k s  and  o n e  
hogged fue l  dump  t ruck  

1 mechan ic  
2 loader  opera tors ,  o n e  f o r  unloading t rucks  

and  one  fo r  feeding  t h e  f lai l  
1 lead  man  

Green Tonnedoper. Hour 

Week 

F i g u r e  5 - DFDD p r o d u c t i v i t y  



Percent Available 

Figure 6 - DFDD a v a i l a b i l i t y  

Chip a c c e p t s  run  be tween  7 5  and 80%, which 
is comparab le  t o  a convent ional  wood room 
using drum debarkers .  Bark c o n t e n t  var ies  
wi th  t h e  production leve l  and t h e  season. 
Pushing production t ends  t o  i nc rease  t h e  bark 
con ten t .  Winter wood i s  tougher  t o  debark ,  
but  even  during t h e  winter ,  bark c o n t e n t  has  
been  cons is ten t ly  under 1%. The  f lai l  c a n  b e  
adjus ted  during t i gh t  bark  condit ions t o  
main ta in  production r a t e s .  

COSTS 

Throughout t h e  development  of t h e  DFDD, 
chain  w e a r  and  t h e  consequent  me ta l l i c  
debris  h a v e  been  c r i t i ca l  problems. As 
expec ted ,  cha in  cos t s  have  been  a l a rge  
f r ac t ion  of opera t ing  costs .  Much 
development  work has  been  a imed  a t  
reducing chain cos t s  by exper iment ing  wi th  
spacings, speeds,  lengths,  s izes,  meta l lurgy ,  
and  a t t a c h m e n t  techniques. S ince  1985, 
cha in  modificat ions reduced chain  c o s t s  f rom 
over  $100 pe r  product ive  machine  hour t o  a 
low of $20Ipmh. 

Cap i t a l  cos t s  for  t h e  DFDD a r e  very  
favourable.  Es t ima tes  f o r  a g reen  f ield 470 
g r e e n  tonne  per  sh i f t  fac i l i ty  show t h a t  i t  
would t a k e  m o r e  than  t w i c e  t h e  cap i t a l  t o  
build a d rum debarker  sys t em wi th  a n  
equiva lent  ch ip  ou tpu t  f r o m  whole- t ree  
thinning mater ia l .  

FUTURE PLANS 

Our  c u r r e n t  plans a r e  t o  cont inue  t o  improve 
chain  maintenance ,  and  t o  build a s ta t ionary ,  
e lec t r ica l ly  powered sys tem fo r  our  pulp mill 
in Plymouth,  North Carolina. 

The  Double Fla i l  DelirnberlDebarker  is a n  
exci t ing  new concept .  We have  just begun t o  
understand i t s  possible applicat ions.  It  is 
possible t h a t  be fo re  t h e  end  of t h e  decade ,  a 
mill could o p e r a t e  solely with chips  f rom 
logging s i t e s  and  sa t e l l i t e  operat ions,  r a t h e r  
t han  depending on high capi ta l ,  high labour 
cos t ,  fibrewood rooms  at  t h e  mill s i te .  

This Technical Release i s  the work o f  
the  authors and i s  not the  resu l t  o f  
LIRA project work. LIRA pub1 ishes  i t  i n  
the  i n t e r e s t s  o f  wider dissemination o f  
knowledge i n  the industry .  LIRA takes 
no respons ib i l i t y  f o r  the accuracy o f  
f igures  nor does i t  necessari ly  support 
or  disagree with the opinions and 
conclusions shown. 
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