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1- NEW ZEALAND 

AUXILIARY HY DRAULlC WINCHES 
Dallas C. Hemphill, Consultant Logging Engineer, Eugene , Oregon, U.S.A. 

INTRODUCTION 
Hydraulically-driven auxiliary winches a r e  increasingly used by Amer ican  loggers  and have 
been mounted on a wide var ie ty  of logging machines.  Some applicat ions a r e  :- 

- as  "piggyback" or  "pencil-line" winches 
on t r ac to r s ,  t o  power a smal l  ta i l rope.  

- on self-loading log t rucks ,  f ront-end 
loaders ,  and  even  a log processor ,  for  
recovery  of s t r a y  logs. 

- a s  recovery  winches on most  types  of 
cons t ruc t ion  machines  and  trucks.  

- as  a second skidding winch. 

- fo r  ex t ended  line capac i ty  not  avai lable 
on s tock  skidder  winches. 

- most  comrronly,  a s  a loader  conversion 
fo r  cab l e  logging, usually on a hydraulic 
boom loader  but  some t imes  on a front-  
end loader ,  using t h e  boom or  forks  t o  
provide lift .  

INSTALLATION 
The engineering for  e a c h  applicat ion 
should involve t h e  supplier  a s  prac t ica l ly  
every  applicat ion has i t s  own spec ia l  
requi rements .  The  winch must  b e  
compat ib le  wi th  t h e  hydraul ic  c i rcu i t ry  of 
t h e  pr ime mover ,  and t h e  mounting and 
t h e  pr ime mover  i tself  mus t  be  
s t ruc tura l ly  sui table.  It is necessary t o  
provide adequa te  lead angles  t o  allow 
c lean  spooling and t o  avoid having lincs 
ab rade  or  bind on t h e  ca r r i e r  machine. 

O ~ t i m u m  winch ~ e r f o r m a n c e  will be  achieved  
1 ' o"ly if t h e  ful l  dil flow r a t e s  and pressures 

Loader convers ion us ing h y d r a u l i c  winches assumed by t h e  manufac tu re r  in  r a t i ng  t h e  - --- 

winch a r e  actual ly avai lable on t h e  pr ime 
mover. Otherwise,  l ine pull and/or speed  will be  less t han  maximum. F r i m e  mover  f low r a t e s  
should be a t  l eas t  50% of t h e  maximum flow t h a t  the winch is designed for .  Di f fe ren t  winch 
brands should never be  compared  simply on t h e  basis of quoted  line pulls and speeds. 



Pressurised hydraulic tanks, and sometimes small-micron f i l ters,  can create problems for 
winch models using a re tu rn  l ine t o  clear the brake chamber o f  oil. H igh pressure systems 
can damage the winch seals where winches are designed for  lower pressures. Reducing the 
pressure by means of a valve may be d i f f icu l t  and expensive. 

The winch mounting must be structural ly sound. Components such as outriggers can f a i l  
i f  the winch is over-sized for the pr ime mover. Guying is not normally recommended for 
hauler conversions, because of the increased r isk o f  overstressing the carrier. 

A POPULAR APPLICATION 
Nearly every application of auxi l iary winches is di f ferent,  i n  mounting, plumbing, and 
purpose. However, i t  is ins t ruct ive t o  examine one application i n  detail. This is the most 
popular type of winch application i n  western American logging, tha t  o f  a hauler conversion 
for  a loader. 

Oregon contractors, Enoch Skirvan and Sons, Inc. ("ESSI") added a pair o f  Pullmaster H25 
winches t o  the i r  Koehring Bantam 366L loader. The 366L is a t racked hydraulic boom 
loader ra ted a t  170 kW, w i t h  a theoret ical  t ipping load of  9,000 k g  a t  9 m radius. The 
winches are mounted on the rear par t  o f  the loader body. The lines pass through a shop-buiit 
fa i r lead t o  clear the boom, and through 25 c m  blocks hung on the lower end of the l i ve  heel. 
The t e r m  "l ive heelu refers t o  the top section o f  the boom, as i t can be raised or lowered 
during hauling. The mainl ine winch spools 145 m of  19 m m  line, and the tai l rope winch 
330 m of  13 mrr.  Both winches are ident ica l  and may be free-wheeled, or powered out. On 
this part icular machine, a cross-over por t  between the winches allows the option of  automatic 
brake release on one drum while the other is being powered in. 

The machine was originally purchased t o  haul and load road-line logs. It is now used t o  log 
smal l  pockets of t imber  short distances. Such areas are those found i n  any logging 
operation - str ips between roads and streamside zones, smal l  isolated acreages, and smal l  
roadside gullies topographically isolated f rom a landing. I n  these circumstances, the 
modif ied Bantam has been found t o  be more economical than moving i n  a conventional tower. 

The machine can be used for : 

- "cherry picking" (single line, manual outhaul) a t  distances up 
t o  about 40 m. 

- highlead logging downhi l l  on distances over 40 m. 

- skyline logging uphi l l  w i t h  a gravi ty-return Christy carriage. 

It usually operates without a landing and decks the logs a t  the roadside for  subsequent 
loading. The t imber  is cu t  t o  lengths of 14 m or less a t  the stump. The machine operates 
w i t h  a three-man crew, although t w o  can be used i f  the operator unhooks the logs. 

ESSIfs machine was observed t o  cherry p ick  twelve pieces averaging about 1 m 3  i n  twenty 
minutes. Wi th  a gravi ty carrihge and a t  an average distance of  60 m, it was seen t o  log 
twenty  pieces averaging about 2 m 3  i n  th i r t y - two  minutes. Product iv i ty would, however, 
be expected t o  f a l l  o f f  a t  longer distances. Observed mainl ine speeds for  turns of 3 m 3  
were about 1.1 m/sec. 

The boom is positioned ver t ica l ly  for  carriage logging, and par t ica l ly  lowered for  cherry 
picking, f r om which posit ion i t  can be l i f t e d  t o  el iminate hangups. For  skyline logging, 
the l i ve  heel is  positioned vert ical ly,  grapple end up, giving an e f fec t i ve  block height of 
10 m. The mainl ine is powered out i n  cherry picking and skyline logging. When a winch 
stops, the brake is automatical ly set, w i t h  a braking force of 34,000 kg, suff ic ient 
t o  hold the skyline. 

The Koehring and Pullmasters were compatible fo r  both mounting and hydraulics. A 
simple mounting frame was fabr icated t o  fit over the we l l  of the stock Bantam body and 
the hydraulics were plumbed d i rect ly  t o  one Koehring pump. Instal lat ion of the other 
components - controls, cont ro l  valve box, and the t w o  cross-over ports - was simple. 
ESSI w i l l  u l t imate ly  consider increasing winch power by connecting t o  two  Koehring 
pumps. The f low ra te  i n  the Koehring - 247 l / m i n  - was lower than the maximum desired 
volume of  437 l /min for  maximum winch speed, but a smaller-than-stock ro to r  was used 
i n  the winch motors t o  keep up a reasonable l ine speed. 



ESSI have  ensured smal l  lead  angles  by fabr ica t ing  a fa i r lead  that.  is l oca t ed  p a r t  way up 
t h e  boom. Othe r  ope ra to r s  have  mounted  winches on various p a r t s  of loader  bodies, al though 
some  mounted  on one  s ide  of t h e  loader  have  given problems with spooling. Finding t h e  bes t  
mounting locat ion can  be c r i t i ca l  iii de termining  t h e  success  of a winch applicat ion.  

MANUFACTURER'S SPECIFICATIONS 
DRUY CABLE STORAGE CAPACITY FOR WIRE ROPE 
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PULLYASTER PLANETARY WINCH SPECIFICATIONS 

POTENTIAL FOR NEW ZEALAND 
Most of t h e  applicat ions f o r  auxil iary winches ment ioned have  potent ia l  fo r  New Zealand 
operat ions.  

>!ID-DRUM 

One of t h e  bes t  opportunit ies  i s  probably t h e  hauler-loader concept .  It is worthy of 
considerat ion by mos t  owners  of hydraulic  boom loaders ,  and i t  could also have  a considerable 
applicat ion with front-end loaders .  The  front-end loader would not  have  t h e  s a m e  l i f t  or  
decking capabil i ty but  such a mach ine  would have  t h e  mos t  potent ia l  in smal le r  r e m o t e  
opera t ions  where  versa t i l i ty  is m o r e  impor tant .  The  advantages  confer red  by t h e  winches 
could be su f f i c i en t  t o  inf luence  t h e  in i t ia l  se lec t ion  of a p r ime  mover  in s o m e  cases .  

' LINE PULL 

20105 l b  

9119 k g  

18378 l b  

A336 k g  

It should be noted  t h a t  Amer i can  ope ra to r s  log p ieces  14 m o r  less  with th i s  t y p e  of machine.  
It would be  su i ted  t o  t ree- length  opera t ion  only if a su i tab le  landing a r e a  were  avai lable and 
if t h e  sys t em were  s t r u c t u r e d  f o r  subsequent  economic  handling of t r e e  lengths.  Crosscutt ing 
a t  t h e  s tump  would normally be  p re fe r r ed ,  and could work well in most  New Zealand 
operat ions.  

It is likely t h a t  winches wi th  l ine capac i t i e s  g r e a t e r  t han  s tock  skidding winches, and 
"piggyback" t a i l rope  winches, have  po ten t i a l  in New Zealand s t e e p  count ry  t r a c t o r  logging. 
Some sys t em development  is undoubtedly in order ,  a s  t h e  use of auxiliary winches would be  
a re la t ive ly  inexpensive me thod  of pushing ground-based sys t ems  f u r t h e r  up t h e  hill. 

LINE SPEED 

This  Technical Release i s  t he  work o f  t he  author and i s  no t  t he  r e s u l t  
o f  LIRA projec t  work. LIRA publishes i t  i n  the  i n t e r e s t s  o f  wider 
disseminat ion o f  knowledge i n  t he  indus t ry .  LIRA takes  no r e s p o n s i b i l i t y  
f o r  t he  accuracy o f  f i g u r e s  nor does it necessar i l y  support or  disaqree 
with the  opinions and conclusions shown. 

FORWARD 

184 fpm 

56mImin 

218 fpn  

66m/min 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 
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