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This is the second in a series of 

G R A V I T Y  R E T U R N  descriptive reports on cable logging 
systems, aimed at encouraging the 
wider use of methods suitable for 

S K Y  L I N E S  
specific cable hauling situations in 
Mew Zealand. 

The gravity return or "shotgun" skyline systems 
widely used in the Pacific North West of the 
U.S.A. are being introduced to New Zealand. 
The two-drum hauler system used has advantages 
in fast cycle times and simple operation for 
steep uphill hauling, providing good 
clearance can be achieved. The system can 
be easily changed to highlead when 
unsuitable terrain is encountered. 

\ 
\ 

In such systems, the hauler's normal 
mainr0pe.i~ used as a live skyline 
and the tailrope is used as themain 
hauling rope. The carriage is 
returned by gravity down the skyline 
and in the simplest arrangement the 
strops are attached direct to the 
carriage. 

PLANNING CONSIDERATIONS: 

The planning essentials for such a system are:- 

1. A steep chord slope. More than 18" slope from spar lead block to back 
stumpis required for effective operation over the whole span. 

2. Adequate clearance for carriage and strops to return unimpeded to the 
furthest log on each haul line. 

3. The edge of the landing must not interfere with carriage movement. 

4. A free running carriage heavy enough to return at good speed. 

5. Good guyline anchors, as heavy loads can be imposed on the system. 



The p lanning  f o r  t h e  system must ensu re  t h a t  a l l  s e c t o r s  o f  t h e  s e t t i n g  can 
be hauled  t o  t h e  l and ing  wi th  good c l e a r a n c e  on n o t  l e s s  t han  18" s l o p e .  In  
c r o s s  g u l l y  a p p l i c a t i o n s ,  i f  t h e  t a i l h o l d  l o c a t i o n  r e s u l t s  i n  l e s s  t han  18" 
chord s l o p e ,  it might be d e s i r a b l e  t o  work t h e  s e t t i n g  from bo th  s i d e s  of  t h e  
g u l l y  a s  t h e  c a r r i a g e  would n o t  move back p a s t  t h e  lowes t  p o i n t  i n  t h e  sky- 
l i n e  span.  To a l low f o r  s k y l i n e  c l e a r a n c e  a t  t h e  edge of  t h e  l and ing ,  
s tepped  l and ings  a r e  advantageous.  

Loading can be done from t h e  s tepped  l and ing  o r  a l t e r n a t i v e l y  l o g s  may be 
c l e a r e d  t o  a  p roces s ing  l and ing  by ano the r  machine. (Cur ren t ly  s a f e t y  r u l e s  
i n  some o r g a n i s a t i o n s  do n o t  a l low men t o  work under ropes  on t h e  l and ing  and 
t h u s  l o g s  a r e  p u l l e d  c l e a r  i n  any e v e n t . )  

SUITABLE CARRIAGES : 

With t h e  s i m p l e s t  g r a v i t y  r e t u r n  c a r r i a g e s  
reach  t o  t h e  s i d e  i s  l i m i t e d  by t h e  l e n g t h  
of chokers .  Although choker  l e n g t h  can be 
v a r i e d ,  much more l a t e r a l  reach  i s  p o s s i b l e  
wi th  l ock ing  c a r r i a g e s .  These c a r r i a g e s  can 
be be locked t o  t h e  s k y l i n e  and t h e  main 
h a u l i n g  rope p u l l e d  some d i s t a n c e  t o  t h e  
s i d e  from i t .  The f i r s t  of t h e s e  i n  N .  2. 
( t h e  C h r i s t y  c a r r i a g e )  is  c u r r e n t l y  be ing  
used by c o n t r a c t o r  Malcolm Whale a t  Waio- 
t apu .  

The C h r i s t y  c a r r i a g e  l ocks  on t h e  s k y l i n e  
a f t e r  h i t t i n g  a  s t o p  p rev ious ly  p o s i t i o n e d  
by t h e  b reake r -ou t .  The mainrope i s  then  
r e l e a s e d  from t h e  c a r r i a g e  and t h i s  rope and 
chokers  can be p u l l e d  e a s i l y  t o  t h e  s i d e .  
L i t t l e  problem i s  t h u s  encountered  wi th  t h e  
longer  s i d e  h a u l s  neces sa ry  a t  t h e  f a r  end 
of  a  t y p i c a l  h a u l i n g  l i n e .  

CHRISTY CARRIAGE. Locked to stop during -+ 

break-out. 

ADVANTAGES OF THE SYSTEM: 

The g r a v i t y  r e t u r n  method wi th  a  locking  
c a r r i a g e  has  t h e  fo l lowing  advantages : 

1. L a t e r a l  h a u l i n g  t o  t h e  s k y l i n e  i s  p o s s i b l e .  

2 .  A p u l l  t o  a  f i x e d  p o i n t  on t h e  s k y l i n e  is  advantageous f o r  t h i n n i n g  o r  
p a r t i a l  l ogg ing .  

3. Less rope s h i f t s  a r e  r e q u i r e d  when t h e  l a t e r a l  hau l ing  p o t e n t i a l  is  
e x p l o i t e d .  

4 .  I t  i s  p o s s i b l e  t o  p r e - s e t  chokers  i n  a  well-planned ~ p e r a t i o n ~ p a r t i c u l a r -  
l y  when hau l ing  a t  r i g h t  a n g l e s  t o  t h e  con tou r  of  t h e  l a n d ,  a s  men d o n o t  
have t o  work i n  t h e  b i g h t  of  a  rope .  

5 .  There i s  a  f a s t  hook-on time a s  t h e  c a r r i a g e  is  k e p t  i n  t h e  a i r .  This  
means chokers  do n o t  t a n g l e  and a r e  e a s i l y  p u l l e d  o u t  t o  l ogs .  

6 .  Returning t h e  c a r r i a g e  and s t r o p s  i n  t h e  a i r  does n o t  f o u l  s l a s h  o r t h r o w  
.chunks of wood. 

7.  The d i r e c t  l i f t  t o  t h e  s k y l i n e  du r ing  breaking-out  means fewer hang-ups 
occu r .  



8. The bucts of logs can be held clear of the ground during the in-haul 
thus shock loading is reduced. 

9. Faster in-haul and out-haul speeds are possible. 

10. Increased haul distances over highlead are possible if topography 
is favourable. 

HAULERS FOR THE SYSTEM: 

A suitable machine to operate a gravity return system needs two operating 
drums. It must be able to operate the skyline from the back drum position 
or have some other provision to prevent the ropes crossing. One option is 
to run the mainrope through a block attached to a guy; this also allows 
logs to be landed alongside the machine. The skyline drum should be able 
to be set to slip on overload as it is possible to set up very high 
tensions on this rope, the spdr, and back-stumps. The mainrope drum must 
run freely out of gear to allow the carriage to return at speed by gravity. 

PERFORMANCE POTENT I AL : 

To date gravity return systems have not been operated long enough in New 
Zealand to get reliable production estimates, but it is already evident on 
Malcolm Whale's operation that fast cycle speeds and good production are 
possible. The following figures provided by the N.Z.Forest Service's Work 
Study Group at Kaingaroa indicate the average cycle times for a study over 
two days of operation of the Ecologger with a 12.8 m spar. 

Average haul distance: 127 metres (Max. 280 m, Min. 40 m) 

Average haul volume: 1.99 cu.metres (2.01 pieces of Larch logs) 

Average cycle time: 4.83 minutes (including carriage-stop shifts) 

An overseas comparative study between highlead and gravity return systems, 
where operating conditions were virtually identical, is that recently 
completed on a Madill spar operation in British Columbia.* The figures 
indicated that gravity system out-produced the highlead even though it 
operated over a greater hauling distance as the following figures show:- 

Gravity Return System Highlead 

Maximum haul distance 300 m 275 m 

Number of pieces per turn 2.19 1.9 

Out-haul .52 mins .60 mins 

Break-out 

Haul 

Unhook (includes landing) .99 " .82 " 
Haul line changes (pro-rated) 

Total cycle time 

Production per shift 

.91 " - 6 5  " 
- - 
7.08 mins 7.21 mins - - 
216 m3 199 m3 

- -- 

* "Comparison of Shotgun with Highlead Yarding" by Brent J-Sander. Forest Engineering 
Research Institute of Canada, Technical Note TN-18, 1978. 



CAUTIONS I N  USING THE SYSTEM: 

P r e c i s e  o p e r a t i o n a l  p lanning  is  
r e q u i r e d  t o  ensu re  t h a t  s k y l i n e  
s l o p e  i s  s u f f i c i e n t  and c l e a r a n c e  
adequate .  

I t  i s  impor t an t  t o  p o s i t i o n  t h e  
h a u l e r  t o  g e t  c l e a r a n c e  a t  t h e  
edge of t h e  l a n d i n g .  The l a r g e  
l and ing  normal t o  N .  Z. c a b l e  
logging  w i l l  n o t  a l l ow  t h i s ,  
t h e r e f o r e  a  s t epped  l a n d i n g ,  
s h o r t e r  l o g s ,  o r  t h e  a b i l i t y  t o  
l and  l o g s  and have them remain 
c l o s e  t o  t h e  h a u l e r ,  i s  neces sa ry .  

The a b i l i t y  t o  t e n s i o n  t h e  sky- 
l i n e ,  t h e n  h o l d  it and t r a n s f e r  
a l l  power t o  t h e  mainrope g i v e s  
g r e a t  p o t e n t i a l  t o  ove r load  t h e  
system, p a r t i c u l a r l y  where t h e r e  
i s  l i t t l e  d e f i e c t i o n  i n  t h e  sky- 
l i n e .  A s k y l i n e  b r ake  s e t  t o  
s l i p  i f  over loaded  i s  t h e  b e s t  
i n su rance ,  b u t  good back anchors  
a r e  e s s e n t i a l  - a t  l e a s t  two back 
guys w e l l  anchored a r e  r e q u i r e d .  
A working r u l e  shou ld  be t o  
ensu re  d e f l e c t i o n  i s  n o t  l e s s  
t han  t h a t  adequate  t o  g i v e  good 
c l e a r a n c e .  A minimun of  8% i s  
r e q u i r e d .  I f  t h i s  cannot  be  
ach ieved  l oad  s i z e  shou ld  be 
reduced.  

Skyl'ine wear may be uneven a s  it 
i s  c o n c e n t r a t e d  rollnd t h e  s p a r  
l e a d  b lock  on each  h a u l  l i n e .  It  
is  most impor t an t  t h a t  t h e  rope 
is  c o r r e c t l y  spooled  on t h e  sky- 
l i n e  drum o the rwi se  t h e  h igh  
o p e r a t i n g  t e n s i o n  can cause  

4 Ecoloqqer  p o s i t i o n e d  above s t e p p e d  l a n d i n g  e x c e s s i v e  rope damage on t h e  drum. 
where s k i d d e r  can  p u l l  l o g s  c l e a r .  

SUMPZARY: 

Grav i ty  r e t u r n  s k y l i n e  systems have p o t e n t i a l  f o r  h igh  p roduc t ion  i n  s t e e p  
u p h i l l  h a u l e r  s e t t i n g s  where topography i s  s u i t a b l e .  The p l anne r  needs t o  
ensu re  s u f f i c i e n t  s l o p e  and c l e a r a n c e  a r e  a v a i l a b l e  by modifying l a n d i n g  lay-  
o u t  and s i z e  t o  s u i t  t h e  sys tem.  The a b i l i t y  t o  i n t e r c h a n g e  q u i c k l y  between 
h i g h l e a d  and g r a v i t y  r e t u r n  t o  s u i t  t h e  topography g i v e s  t h i s  combinat ion 
g r e a t  f l e x i b i l i t y  w i th  r e l a t i v e l y  s imp le  h a u l e r s .  

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 82-620. 


