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K i c k b a c k  t e s t i n g  rig 

1 INTRODUCTION 
I K i ckback  i s  t h e  sudden ve r t i ca l  f o rce  ac t ing  

through t h e  bar o f  a chainsaw causing i t  t o  
r o t a t e  about i t s  cent re  of mass. This fo rce  is  
i n i t i a t e d  when t h e  mov ing chain s t r ikes  an 
obstruct ion wh i le  passing around t h e  t i p  o f  t h e  
bar. I n  severe cases, t h e  saw may  be t h r o w n  
out  o f  t h e  operator 's  con t ro l  and t h e  resu l t  can 
be a serious in jury.  

The causes and e f fec ts  of chainsaw k ickback were  
out l ined i n  a LIRA pub l ica t ion  i n  1978 (Ref. 1). 
This repo r t  summarised the  developments t h a t  
had occurred t o  reduce k ickback injuries, b u t  
concluded t h a t  t h e  in ter - react ing  factors causing 
th is  phenomenon were n o t  f u l l y  understood. 

Saw chain manufac turers  are  constant ly  
exper iment ing  w i t h  d i f f e r e n t  ways o f  reducing 
chainsaw kickback.  These measures are  o f t e n  
successful b u t  invar iab ly  they  resu l t  i n  lower  
c u t t i n g  performance, pa r t i cu la r l y  t h e  chains 
su i tab i l i t y  fo r  bore cut t ing.  The Townsend 
Company i n  the  U n i t e d  States who m a r k e t  
Sabre saw cha in  c l a i m  t o  have overcome th i s  
prob lem w i t h  the i r  new Tr i - raker 888 chainsaw 
chain. Accord ing t o  t h e  advert ising, th is  chain 
has up t o  85% reduct ion  i n  k ickback energy, 
compared t o  "otheru ant i -k ickback chains. 

T o  establ ish t h e  va l i d i t y  of these clairns, t he  Depar tmen t  o f  Labour requested t h a t  L IRA 
tes t  Tr i - raker chain against o ther  brands cornmonly used i n  logging. This repo r t  covers t h e  
tests t h a t  were undertaken. 
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THE CHAINS 
The d i f fe rence between Sabre Tr i - raker 888 and convent ional  chainsaw chain is  t h e  
presence of a wider depth gauge surface. This e x t r a  w i d t h  i s  brought  about by  having 
an addi t ional  depth gauge a t tached t o  t h e  t ie -s t rap adjacent  t o  t h e  cu t te r ,  and a f u r t h e r  
depth gauge incorpora ted i n  the  d r i ve  l i nk  immed ia te l y  i n  f r o n t  o f  t h e  cu t te r ,  hence the  
t e r m  Tr i - raker ( re fer  diagram). The e x t r a  w i d t h  o f  t h e  t r i p l e  rakers  reduces t h e  tendency 
o f  t h e  depth gauges t o  bury  themselves i n t o  t h e  wood and contro ls t h e  b i t e  taken  by each 
cu t te r .  



I n  order t o  determine t h e  ef fect iveness o f  t h i s  ant i -k ickback device, t h e  Tr i - raker  was 
tes ted  alongside th ree  o ther  types o f  chain. They were  :- 

(1) Oregon 73LP ch ise l  cha in  - w i t h  
sa fe ty  l ink.  T r i p l e  C u t t e r  

(2) Windsor 5 8 A L  ch ise l  chain - r a k e r s  

wi thou t  sa fe ty  l ink.  

(3) Oregon 77LG l o w  p r o f i l e  
chisel  chain - w i t h  sa fe ty  
l ink.  

The Sabre Tr i - raker  had a semi  chisel  c u t t e r  
and weighed .10 gm/cm m o r e  than  t h e  Oregon 
73. wh ich  was the  heaviest  o f  t h e  o ther  th ree  
chains. A l l  chains tes ted were  3/811 p i tch ,  
.058 gauge. 

Tri-raker chain 

THE TESTS 

Kickback Tests 

To determine the  k ickback energy o f  each chain, a series o f  tests were conducted a t  
t h e  exper imenta l  sec t icn  of t h e  Tapawera Workshop. The t e s t  equipment consisted o f  
a 40 c m  long sol id nose chainsaw bar  mounted on a hinged support,which p i vo ted  about 
t h e  cen t re  o f  t h e  d r i ve  sprocket. A 5 hp e l e c t r i c  m o t o r  powered t h e  eight- toothed 
d r i ve  sprocket  through a V-belt  and pu l ley  system. This sprocket  t u rned  a t  3100 r p m  
wh ich  gave a chain speed o f  402 m/min.  Dur ing  t h e  t e s t  procedure, t he  chains were  
l ub r i ca ted  by an au tomat i c  o i ler .  The g r ip  of a chainsaw operator  was s imula ted by  a 
constant  1.62 k g  counterweight  work ing against t he  upward fo rce  o f  t h e  bar. When 
k ickback occurred, a f r i c t i o n  po in te r  measured t h e  movement  o f  t h e  we ight  on a v e r t i c a l  
scale, ca l ib ra ted i n  m i l l ime t res .  T o  stop t h e  bar f r o m  bouncing back down on t o  t h e  
tes t  b lock  a f t e r  t he  i n i t i a l  k ickback,  a r a t c h e t  had been ins ta l led  a t  t h e  p i vo t  po in t  o f  t h e  
bar  support. 

The tes t  b locks consisted o f  197 m m  x 100 m m  x 40 m m  laminated customwood, c lampec 
t o  a h inged arm. W i t h  each chain, t h e  b lock  was set  6 mm away f r o m  t h e  chain c u t t e r  
a t  t h e  very t i p  of t h e  bar,and he ld  the re  w i t h  a manual ly  operated catch.  On  being 
released, a weight  and leve r  mechanism propel led the  b lock  on t o  t h e  t i p  o f  t h e  bar  t o  
e f f e c t  k ickback.  The weight  ac t i ng  on t h e  b lock  could be var ied  according t o  t h e  demands 
o f  t h e  tests. As soon as t h e  bar  moved  f r o m  t h e  ho r i zon ta l  axis, t w o  solenoids r e t r a c t e d  
t h e  tes t  b lock  t o  prevent  t h e  cha in  s t r i k i ng  t h e  b lock  tw ice .  A f t e r  each test,  t h e  b lock  
had t o  be moved along i n  t h e  c lamps t o  present  a c lean face f o r  t he  nex t  test .  

Be fo re  tes t i ng  a chain, it was r u n  i n  and the  r i g  adjusted t o  g ive t h e  requ i red distance 
between the  b lock  and cut te r .  The v e r t i c a l  scale was then  zeroed, t h e  r a t c h e t  engaged, 
and solenoids set p r i o r  t o  t h e  m o t o r  being star ted.  Once t h e  m o t o r  had a t ta ined  m a x i m u m  
speed, t h e  tes t  b lock  was re leased against t h e  t i p  o f  t h e  bar t o  cause k ickback.  The 
movement  on the  v e r t i c a l  scale was read, t h e  b lock  moved  across, and t h e  process 
repeated. A l l  chains were subjected t o  24 tests, 12  w i t h  a 2.0 1:g weight  and 1 2  w i t h  a 
3.1 k g  weight, ac t ing  on the  hinged a r m  hold ing t h e  tes t  block. 

Cutting Speed Tests 
The tes t  r i g  f o r  c u t t i n g  speed tes ts  was a para l le logram const ruc t ion  h inged w i t h i n  a 
f r a m e  and work ing on a counter-balance system, t o  feed t h e  saw i n t o  the  tes t  b iock  w i t h  
t h e  requ i red degree o f  force.  The chainsaw used was a Husqvarna 280 dr iv ing  th rough a 
seven-tooth sprocket  a t  approx imate ly  10,500 rpm.  A standard 50 c m  sol id nose bar was 
used f o r  t h e  tests. The tes t  b locks were  254 mm x 152 mm rad ia ta  b i l le ts,  he ld  on the  
r i g  by  pneumat ica l ly  con t ro l l ed  clamps. 

As w i t h  t h e  k ickback tests, each cha in  was r u n  i n  p r i o r  t o  test ing.  The saw was then set  
a t  m a x i m u m  revs, and released on t o  the  tes t  b lock  t o  c u t  a 2 c m  wide s l ice w i t h  t h e  
fo rce  ac t i ng  through t h e  c e n t r e  o f  t he  guide bar. The t i m e  f r o m  t h e  s t a r t  t o  t h e  f in ish  
o f  each c u t  was recorded w i t h  four,  f i v e  and six k i l og ram weights respect ively ac t i ng  
on t h e  saw. 
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Field Tests 
To fur ther  test  the  chains under operat ional  conditions, a series o f  30 discs were cu t  w i t h  
each chain using the  three most common cu t t i ng  techniques, i.e. downcut, undercut and 
borecut. The t i m e  for  each cu t  was div ided by the  cross-sectional area o f  t h e  disc, t o  
give the  cu t t i ng  r a t e  fo r  t h a t  par t icu lar  technique. A 62 cc  chainsaw w i t h  a 38 c m  bar 
was used f o r  these tests which were conducted i n  windblovdn 35 year o ld  P. rad ia ta  w i t h  
an averaqe diameter o f  31.24 cm. The chains were then used fo r  ha l f  a day each i n  a 
fe l l ing and delimbing exercise i n  13 year o ld  P. rad ia ta  on the  same 62 cc  chainsaw and 
38 c m  bar. 

RESULTS 

Kickback Tests 4.81 

The kickback tes t  results 
showed t h a t  w i t h  a 2.0 K g  
weight on the  tes t  block, the  
Tr i - raker had between 49 and E 
75% less k ickback energy 
than the  other chains, and 
w i t h  a 3.1 K g  weight on the 
tes t  b lock it had between 
30 and 77% less k ickback 
energy ( re fer  Fig. 1). 
Surprisingly, the  Oregon 
safety chain (73LP) had 
higher k ickback energy 
thar: any o f  the  other chains, 
including the  Windsor, which 
did not  have a safety l ink. 

SABRE O R E G O N  W I N D S O R  O R E G O N  
The Oregon low p ro f i l e  chain 888 ~ r i - ~ a k e r  77 L G  S ~ A L  73 LP 

had the  least var iat ion i n  (LOW Profile) 

kickback energy w i t h  less CHAIN TYPE,  rand) 
than .34 N m  between 
n iax imum and min imum 
results. By comparison, the  
Tr i - raker chain recorded up 
t o  1.12 N m  di f ference. 

F i g .  1 - K i c k b a c k  e n e r g y  g e n e r a t e d  b y  e a c h  c h a i n  w i t h  
2 . 0  a n d  3 . 1  K g  r e s p e c t i v e l y  a c t i n g  o n  t h e  t e s t  b l o c k  

5 A B R t  OREGON WINDSOR OREGON 
EEE I r i  - Raker 7 7 L G  SEAL 73 LP 

I LOW Profit.) 

C H A I N  T Y P E .  ( B r a n d )  

Cutting Rate Tests 

The cu t t i ng  r a t e  tests indicated 
tha t  t h e  Tr i - raker was, on 
average, 9.9 c m  2/second 
slower than Oregon low p ro f i l e  
chain, 21.23 cm2/second slower 
than Oregon 73 LP, and 22.6 
cm2/second slower than the 
Windsor chain ( re fer  Fig. 2). 
However, because the 
comparison was between a 
semi chisel chain and f u l l  
chisel chains, the results were 
compared w i t h  ear l ier  N.Z. 
Forest  Service tests o f  Sabre 
semi chisel chain i n  1976 and 
the  Tr i - raker proved t o  be, 
on average, 3.68 cmz/second 
faster than ordinary semi 
chisel chain. 

F i g  2 - C u t t i n g  r a t e s  of c h a i n s  t e s t e d  w i t h  
4 ,  5 a n d  6 K g  w e i g h t s  a c t i n g  on t h e  c h a i n s a w b a r  



Field Tests 
Comparina the cutting rates through the various operational techniques in the field 
produced a different set of figures again, with the Oregon low profile cutting faster 
than the Oregon 73 LP. However, as was shown in the controlled testing, the Tri-raker 
was consistently slower than the others (refer Fig. 3). What was impressive were the 
capabilities of the Tri-raker in bore cutting. It bored at 93% of the rate of its down- 
cutting performance, compared with Oregon 73 LP at 95%, Windsor 58AL at 73%, and 
Oregon 77 LG at 86%. 

SABRE OREGON WINDSOR OREGON 
888 Tri-Rakmr 77 LG SEAL 73 LP 

1 Low Praf il. ) 

Chain Type, ( Brand) 

F i g .  3 - Cutting ra tes  of each chain using the 
three main cut t ing  techniques. 

During the half day's cutting trial with each of the chains, they all performed well, 
although the Tri-raker was noticeably slo~der than the other three. Because of the 
short duration of the trial, it was not necessary to sharpen the chains so the ease of 
filing the Tri-raker depth gauges could not be assessed. 

CONCLUSIONS 
The Tri-raker did produce significantly less kickback energy than the other chains 
tested. While cutting performance was overall slightly down on the chisel chains, 
the Tri-raker's bore cutting capabilities, as a percentage of the down-cutting rate, 
were as good if not better than the rest. Indications are that with Tri-raker, 
Townsend have effectively reduced kickback energy without sacrificing performance, 
although to be completely confident with this assessment, f u l l  chisel Tri-raker should 
be tested. 

Equally as interesting was the fact that the low profile Oregon chain also had lower 
kickback energy than the two standard profile chains but still returned competitive 
cutting performances. 

It must be remembered that kickback can be influenced by a number of factors, 
including filing techniques, depth gauge setting, cutter wear, chain tension, etc. 
However, the objectives of these tests were to minimise the differences between 
variables and consequently make the results as comparable as possible. 

Ref. 1 "Chainsaw Kickbackv, LIRA Report, Vol. 3 No. 1 1978. 
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