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SUM

The use of clambunk skidders has

MARY

increased in popularity in

certain parts of the world, most notably in North America and

Scandanavia.
accumulate a large load of 15-25
economic long distance skidding.
roading and landing requirements
potential for reduced harvesting
can work on steep slopes and can
ground pressure and fewer passes

Their main advantage lies in the ability to

tonnes, which allows for

By skidding long distances,
are reduced, resulting in a
costs. In addition clambunks
reduce site disturbance (low
through the site).

In New Zealand there has been increased interest in the potential

for using clambunk skidders as an extraction machine.

This

report looks at that potential, by simulating the expected
clambunk productivity and relative harvesting costs in a second
crop radiata stand and compares that to conventional extraction
methods (skidder and crawler tractor).

The simulation was done, using base data from ov§rseas work

studies,

500 metres.
per day.

in a second crop stand defined by 1.9 m™ merchantable
tree_ size with 300 stems per hectare.
25 m~ were simulated, over average haul distances from 150 to
Predicted productivity ranged between 180 and 420 m
The daily costs of a clambunk ($475,000 and 8 year

Load sizes of 15, 21 and

3

life) was estimated at $945 per day with an operator.

In terms of extraction costs alone the conventional skidder was

still the most cost effective method.

However when long distance

clambunk skidding is used (150 versus 250 metres) there was

potential roading and landing cost savings.

In areas of low

roading and landing costs the skidder is still the most cost

effective method.

When roading and landing costs are high

($25,000 - 30,000/km and $3,000/landing) long distance clambunk
skidding becomes the most cost effective method.

Under the assumptions in the simulation the clambunk skidder is
only economic for long distance skidding in areas where roading

and landing costs are high.

Clambunks may also have potential

for working steep or broken slopes considered marginal hauler

terrain or on sensitive unstable

soils where reduced site

disturbance is critical and where roading and landing area must

be minimised.
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CLAMBUNK SKIDDERS

DO THEY HAVE A PLACE IN THE NEW ZEALAND LOGGING INDUSTRY?

Valmet 882 Clambunk Skidder Working in Norway

INTRODUCTION

A clambunk, is a skidder with an inverted grapple mounted over
the rear axle or axles. The grapple can open to receive

whole trees or tree length logs and close to grab the logs

for extraction. A knuckleboom loader is used to load logs
into the grapple. The machine has the ability to travel
through the bush accumulating its optimum payload. Once on
the landing the inverted grapple is opened, the machine

driven forward and the load deposited. The clambunk can be
mounted to base carrier skidders or forwarders with the
following configurations : 2 x 2, 2 x 4, 4 x 4 and tracked.

The use of clambunk skidders has gained acceptance in certain
parts of the world. Some of the stated advantages are :

* Ability to accumulate many pieces into an optimum
payload.
* Capacity to carry large loads of 15 - 25 m3.

* Large payloads allow economic long distance skidding.
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* Long skidding distance can reduce roading and landing
requirements hence potential cost savings.

* Capability of working on slopes up to 50-60%, and
improved stability on side slopes due to ability to
shift load to the high side.

* When fitted with boggie axles can traverse rough
terrain, i.e. boulders, and stumps.

* Low ground pressure especially when fitted with band
tracks and reduced site disturbance with fewer pases
through the site.

* Smooth ride for operator and improved operator work
environment.
* Reduced support labour, e.g. no breakerouts required and

no unhooking on the landing.

* Clean wood since close to 2/3rds of load supported off
the ground.

* Potential for long working hours, e.g. work in wet
weather, work double shift, lights allow night time
work.

However, there are some disadvantages :

* High cost $300,000 - $500,000 (although even
conventional extraction machines are approaching this).

* Large machine size probably limits their use to clearfell
operations.

* Must be able to travel within knuckleboom's reach of
every stem.

* Large tree size in clearfell operations negates
advantage of load accumulation.

* Manoeuvrability reduced, especially when turning on
slopes.
* Cannot drop and winch to overcome obstacles or boggy

ground conditions.

* Increased training levels required for both operators
and mechanics.

* Problems on the lagding in processing and handling
loads of 15 -~ 25 m™.

* Unless machine popultaion grew rapidly, there would be
initial problems with parts availability and servicing.
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This report reviews and summarises the overseas literature
available at LIRA. Based on an indepth study of clambunks
in Finland and supporting information from North America,

the average cycle times for a clambunk (Lokomo 933C) working
in New Zealand second crop clearfell conditions is simulated.
Using the predicted cycle times, productivity is predicted
for various load sizes and skid distances.

The LIRA costing handbook was used to estimate daily cost for
a LOKOMO 933C Clambunk skidder, a 130 KW skidder and a 100 KW
crawler tractor with logging arch. Based on existing
standards for prodgctivity of the skidder and tractor, the
extraction costs/m~ is compared to the predicted cost of
using a clambunk. The question of roading and landing costs
is briefly analysed with respect to potential cost savings
through long distance skidding.

All productivity and costings are not necessarily actual but
are indicative. As such, they provide a basis for
manipulation by the reader, to adjust to their own conditions
and past experiences.
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IT LITERATURE REVIEW ON CLAMBUNK SKIDDERS

l.

Pawlett, S. "Clambunk Skidder Boost Productivity”
Canadian Forest Industries, May 1984.

A Lokomo 933C was working in 15-20 cm dbh Black Spruce
on flat terrain. Skidding distances were 700 m. The
machine worked behind a feller-buncher. The macgine was
getting 3 cycles per hour w}th loads around 15 m™,
Average production was 43 m~ per productive machine
hour. Fuel consumption was around 25 litres/PMH.

Johnson, T. "Long Distance Clambunk Skidding" Journal
of Logging Management, Jan 1978.

A Kockums CS-21 155hp 6 wheeled clambunk skidder with a
12 tonne capacity was tested. 3The stand was a Lodgepole
pine with a tree size of .57 m~ and a stocking of 200 to
250 sph on rolling terrain up to 35%. Average skid
distance was 360 metres. Mechanical availability was
low and parts availability was a problem. Oger the 83
day period productivity was 44 trees or 25 m /PMH.
Traction and manoeuvrability were better than a skidder
but the machine was too low in horsepower and travel
speeds.

Powell, L. "Timberjack 520 and Bombardier BT-12
Clambunk Skidders" 1Interim Report 1 FERIC Sept 1980.

Two clambunk §kidders were tested in a stand with tree
size of .35 m°. Both worked behind a feller-buncher.
Total cycle time for3the TJ520 was 12.88 min witg a load
of 25 trees or 8.8 m” for a productivity of 41 m”/PMH
with an average skid distance of 81 m. The Bombardier
had aBCycle time of 19.38 min wit§ a load of 28 trees or
9.9 m°> for a productivity of 31 m”/PMH with an average
skid distance of 114 metres.

McMorland, B. "Evaluation of Volvo BM 971 Clambunk
Skidder" FERIC Technical Release TR-16 June 1977.

A tgree month trial of the Volvo clambunk skidder with
2 m“ bunk. Unit worked in clear§ell of Lodgepole and
spruce with a tree size of .77 m~ at 530 sph. Cygle
times were 23.5 min/cycle with 20 trees or 1533 m- over
a 350 m skid distance. Productivity was 39 m~/PMH.
Over long term mechanical availagility only 69%.
Maximum observed load was 25.5 m”. Load assembly time
was .92 min/tree in chainsaw felled wood.

Salminen, J. "Comparison of Haulage Methods”
Metsateho Review 5/1983.

Four options were studied: winch skidder, grapple
skidder, forwarder and clambunk skidders. Productivity
was simulated for each option over various tree sizes
and is shown below. Skidding distance used was 300 -
400 metres.
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Productivity - ml/PMH

Machine Tree Size (mi)

.1 .2 .3 .5 .6

1. Forwarder
(Bunched) 12 12.5 13 14 14.5

2. Winch Skidder
(scattered) 6 9 13 19.5 23

3. Grapple skidder
(bunched) 8 11.5 13.5 18 20

4, Clambunk (2m2)
(Scattered) 12 18.5 24 30 31.5

5. Clambunk (3.5m2)
(bunched) 23.5 27.5 30.5 35 37

Conclusions were that winch skidders weye cheaper
than forwarders in tree sizes over .3 m~. With
bunched stems a grapple skidder is betten than a
forwarder. A clambunk is better than a forwarder in
all tree sizes with the larger the stem size the
better. Conclude for Finland the most economical
method of hauling is with a clambunk skidder.

Pease, D. "Big Skidding Machine Reserved for Long Runs"
Forest Industries, May 1983, Vol. 110, No. 5.

Timberjack 520 working in strip clearfelling in Canada
behind a fellerbuncher. The TJ520 was pulling 225
trees/hour and making 3-4 trips an hour over 500 meger
average skid distances. Load siz§s was around 14 m~,
Tree size was b§tween .25 - ,30 m~. Productivity was
between 42-56 m~/PMH.

Friesen, J. "Self Loading Skidder Aids Productivity
Increase" Logging & Sawmilling Journal March 1984.

Herman Brothers operation on clearfell of a mix of small
regeneration less than 25 cm and scattered stems over

60 cm. Load size varied from 15-20 tonne. The TJ520
averaged 3-4 trips per hour over skid distance of
400-600 m and averaged 550 tonne/day. When pulling
uphill load size drops. They have downhill skidded on
slopes of 45-50%.
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Savage, M. "Clambunk" Timber Harvesting, Sept 1984, Vol
32, No. 9.

A Timberjack 520 was cycling in 18 minutes, carrying a
load of about 13 tonne over long skid distances. Report
also states low ground pressure, reduced site
disturbance, and cleaner wood.

Anon, "Timberjack 520 Clambunk Demo in Tasmania" Logger
Sept/Oct 1982,

The TJ520 was working behind a JD743 harvester in
clearfell of .30 m~ radiata pine. The machine was
delivering an average load of 65 trees or 20 tonne in a
cycle time of 30 minutes over a skid distance of 680
metres. With prebunched wood it is reported to reduce
cycle time to 17 minutes.

Thesslund, O. "Clambunk Skidding of Stems Felled and
Delimbed by a Tree Length Harvester" Finnish
National Board of Forestry, 1979.

A Lokomo 933TC Clambunk skidder fitted with a 2 m2
clambunk was used to extract tree length wood produced
by a %okomo 961 tree length harvester. Tree size was
.30 m” with stockings from 900 - 1200 sph. During the
study skid distances were 179 metres loaded with an
average of 33 trees or 9.8 m3/load. Time study results
are shown below in min per m™.

Element min{mé Dist. Speed
Load*

Loading .93

Sorting .12

Move .20 62 m (31im/min)
Total 1.25
Travel

Empty .33 179 m (55m/min)
Loaded .29 111 m (40m/min)
Total .62
Unload .04
TOTAL 1.91 min/m> or 31.4 m>/PMH
* TLoad size of 33 stems = 9.8 m33

Volume per grapple full = .41 g

Volume per loading site = 1l.1 m



Loaded travel speeds were studied and the results are shown

below :
Travel Speed metres/minute
Travel Path Grade Load 3
% 20 m— 26.5 m—
Straight 0 57 52
Turning 0 53 32
Straight -10 82 81
Straight +13 25 19

11. Productivities reported in the literature are summarised
in Table 1.

Table 1 - Summary of Productivity from Literature Review
Ref. Machine Tree Size Load Size Skid Dist. m3/PMH m3/Day
(m*) (m>) (m) @) @)
1. Lokomo 933 15-20 cm 15 700 43 280
2. Kockums CS-21 .57 12 360 25 165
3. Timberjack 520 .35 9 81 41 265
Bombadier BT-12 .35 10 114 31 200
4. Volvo BM971 .77 15 350 39 255
5. Simulation .60 10-14 300-400 31 200
.60 20-27 300-400 37 240
6. TJ 520 .27 14 500 49 320
7. TJ 520 ? 17 500 ? 550
8. TJ 520 ? 13 ? 43 280
9. TJ 520 .30 20 680 40 260

10. Lokomo 933 .30 10 179 31 204
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III SIMULATED PRODUCTIVITY OF A CLAMBUNK SKIDDER

Based on the literature search, work study data has been
isolated and was used to estimate the Clambunk productivity.
For the purposes of the simulation a second grop stand was
defined as 300 sph with a tree size of 2.0 m~. After
f§lling the recoverable merchantable piece size usid was 1.9
m~. The machine (Lokomo 933C) chosen had a 3.5 m bunk
size with an estimated load capagity of 25 m~ or 13

trees. Load sizes of 15 and 21 m~ were also calculated for
comparison.

A, Travel Speeds : Travel speeds will vary greatly with

terrain changes and skid distance. A constant speed was

used dependent on load size. However, with long
distance skidding speeds could be expected to increase
slightly, as the operator becomes familiar with a path
and that path becomes broken-in or prepared, allowing
for faster speeds. Consequently travel times,
especially with long skid distance, are overstated and
therefore productivity on long skidding distance is
under-estimated.

1. Empty speeds
a. Maximum Rated Speed 27 km/h - 450 m/min

b. Ref 10 55 m/min in bush
c. Assume speed 55 m/min

2. Loaded Speed

a. Ref 10
(1) Load 10 m> speed 40 m/min
(ii) Load 20 m speed ranged 25-82 m/min

3

(iii) Load 26.5 m speed ranged 19-81 m/min

b. Assume speed :

(1) 15 m3 35 m/min
(idi) 21 my 30 m/min
(iii) 25 m 30 m/min
B Loading Times
1. Ref 10 Cycle Times :
a. Load .93 min/mg x (.3 m> tree) = .28 min/tree
b. Move .20 min/m~ x (1.1 m~/load point) = .22 min/
loadpoint
2, Ref 4 lLoad assembly time per tree = .92 min in

chainsaw felled wood of 0.77 m~/tree.




3. Assume :
a. Load time = 1.0 min/tree
b. Move time = 2 trees/load point = .11 min/piece
c. Total time/piece = 1.11 min

C. Unload Times

1. Ref 10 .04 min/m>

2. Assume :
a. Load of 15 mg or 8 pieces = ,60 min
b. Load of 21 mJ or 11 pieces = .80 min
c. Load of 25 m~ or 13 pieces = 1.00 min

D. Daily Clambunk Productivity (See Appendix I)
The estimated daily clambunk productivity over different
skid distances and load sizes is shown in Table 2.
Table 2 Daily Clambunk Productivity (m3/6.5 hr productive day)
Skid Distance (Metres)

150 200 250 300 400 500

15 m 350 310 275 250 210 180

Load 3
21 m 390 350 315 290 245 215

Size 3
25 m 420 380 345 315 270 240

E. Convention Extraction Productivity
1. Assumptions
a. Skidder 130 Kw : 1.9 m3/piec , 3 pieces/drag
b. Crawler Tractor 100 Kw 1.9 m”/piece,
5 pieces/drag
2. Daily Productivity (See Appendix 2, 3)
The daily productivity for the skidder and crawler

tractor over various haul distances is shown in
Table 3.
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Table 3 Skidder and Craw%er Tractor Daily Productivity
(m~/day)

Skid Distance (meters)

Machine 100 150 200 250 300
skidder 330 290 260 235 215
Crawler Tractor 265 245 225 210 200

F. Productivity comparisons over various skid distances are
shown in Figure 1.




DAILY PRODUCTIVITY (m®/day)

FIGURE 1 - DAILY EXTRACTION PRODUCTIVITY OF A CRAWLER TRACTOR, SKIDDER,
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AND CLAMBUNK SKIDDER WITH VARIOUS LOAD SIZES VERSUS SKID DISTANCE
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IV ESTIMATED MACHINE COSTS

Costs were calculated using the LIRA Costing Handbook
approach. Costing information was based on estimates
available as of Feb 1985. They are not actual cost but are.
indicative costs only. The calculations are in Appendix 4,
5 and 6.

A. Purchase price and working life

1. Clambunk : 475,000, 8 years
2. Skidder : 205,000, 5 years
3. Crawler Tractor : 270,000, 7 years

B. Estimate daily machine cost and operator costs

1. Clambunk : 855 + 90 = $945/day
2. Skidder : 490 + 90 = $580/day
3. Crawler Tractor : 560 + 90 = $650/day

v COST PER CUBIC METRE COMPARISONS

A. Cost per cubic meter comparisons over various haul
distances are shown in Figure 2.
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FIGURE 2 - EXTRACTION COSTS PER CUBIC METRE USING A CRAWLER TRACTOR, SKIDDER,
AND CLAMBUNK SKIDDER WITH VARIOUS LOAD SIZES VERSUS SKID DISTANCE
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ROADING AND LANDING COSTS

With the large payload capacity of a clambunk skidder long
distance skidding becomes economically possible. Long
distance skidding can reduce roading and landing densities,
and therefore reduce costs. Conventional planning aims to
keep average skid distance in the range of 150 metres. For
the exercise skidding distances for the clambunk will
average 250 metres.

A‘

Roading Density

Currently roading densities average around 45 metres of
road per hectare. Of this 15-20 metres is comprised of
spur roads to provide access to interior landings. (J.
Kennedy personal comments). With increased skid
distances of 100 metres it is estimated that 10 metres
per hectare of spur road can be eliminated. So for the
comparison, with conventional extraction there will be 45
metres per hectare and with a clambunk there will be 35
metres of road per hectare.

Using a stand volume of 570 m3/ha and a range of road
construction costs per kilometre, the roading costs per
cubic metre for conventional and clambunk skidding are
shown in Table 4.

Table 4 Roading Cost Per Cubic Metre for Conventional

and Clambunk Skidding

Roading Cost per mi

Extraction Method

Roading Construction Conventional Clambunk

Costs $/km 45m/ha 35m/ha Savings
$ 5,000 .39 .31 .08
$10,000 .79 .61 .18
$15,000 1.18 .92 .26
$20,000 1.58 1.23 .35
$30,000 2.37 1.84 .53

As expected - as roading costs increases the

potential savings by using clambunk skidding increases.
In addition would be the savings of road R. & M.
(grading, metal etc) of the spur roads.

Landing Density

Currently the average setting size serviced by a landing
is around 5 hectares. With an increased skidding
distance of 100 metres it is estimated that the average
area serviced by a landing would increase to 8 hectares.
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So stand volu?es handled by a landing would be 2850 m3
(§ ha x 570 m”/ha) for conventional extraction and 4560
m~ ( 8 ha x 570 m”/ha) for clambunk skidding. Using a
range of landing construction costs the costs per cubic
metre for conventional and clambunk skidding are shown

in Table 5.

Table 5 Landing Cost per Cubic Metre for Conventional
and Clambunk Skidding

Landing Costs per mi

Extraction Method

Landing Construction Conventional Clambunk

Cost (5 ha) (8 ha) Savings
1,000 .35 .22 .13
2,000 .70 .44 .26
3,000 1.05 .66 .39

Again as landing cost increases the potential savings
through long distance skidding increases. In addition,
would be the savings of landing R. & M. made up primarily
of metal costs.
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CONVENTIONAL VERSUS CLAMBUNKS

The costs per cubic metre for extraction and roading were
calculated for each system. Skid distance was 150 metres
for the conventional and 250 metres for the clambunk. To
simplify the analysis support labour and machines i.e.
fallers, skiddies, loaders were ignored. Clambunk skidders
will eliminate the need for a breakerout which may be used
in the conventional systems. .- Roading and landing costs
represent construction costs only, so no Repairs and
Maintenance costs are included.

Two examples were worked out, one with low cost road and
landings and the other with high cost road and landings, and

are shown in Table 6.

Table 6 Extraction, Roading and Landing Costs per Cubic Metre
for Conventional and Clambunk Skidding
Costs §[m§
Conventional Clambunk
(150m skid) (250m skid)
Cost Item Skidder Crawler Tractor 25 m3 21 m3 15 m3
Roads @
$10,000/km .79 .79 .61 .61 .61
Landing @
$1,000 .35 .35 .22 .22 .22
Extraction 2.00 2.65 2.75 3.00 3.40
TOTAL * 3.15 3.80 3.60 3.85 4.25
Roads @
$30,000/km 2.37 2.37 1.84 1.84 1.84
Landing @
$3,000 1.05 1.05 .66 .66 .66
Extraction 2.00 2.65 2.75 3.00 3.40
TOTAL * 5.40 6.05 5.25 5.50 5.90

* Totals rounded off to nearest 5 cents.

The calculations indicate that with low construction
cost roading and landings the savings by using long
distance skidding are not enough to offset the added
extraction costs. However, in areas where road and
landing construction is expensive, using long distance
skidding is cheaper.
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VIII DISCUSSION

The literature review reported clambunks skidding distances
from §l to 700 metres with productivity ranging from 165 to
550 my per day. The largest tree size material reported was
.77 m>. Clearfell of second crop in New gealand will involve
tree sizes averaging between 1.0 to 3.0 m~. Consequently no
direct comparison could be made between overseas productivity
and expected New Zealand productivity.

Using work study data from the literature (loading and
unloading times and travel speeds), the expected productivity
of a Lokomo 933 clambunk skidder was simulated for
clearfelling 9f a second crop stand with a merchantable piece
size of 1.9 m~ and 300 sph. Load sizes simulated were 15, 21
and 25 m~ and skid distance varied from 150 to §00 metres.
Predicted productivity ranged from 180 to 420 m~ per day.

The predicted daily productivity for the clambunk skidder was
then compared §o existing standards for a 100 Kw grawler
tractor (9.5 m~ load) and a 130 Kw skidder (5.7 m~ load).

The comparison showed the clambunk skidder to be more
productive than either the crawler tractor or skidder,
regardless of skid distancg. Clambunk productivity was
highest when loads of 25 m~ were extracted. The conventional
skidder out-performed the crawler tractor. The comparisons
of the slopes of the curves showed the clambunk productivity
declining at similar rates to the skidder with increased skid
distance. However due to the large clambunk payload its
productivity should be less effected by skid distance than
conventional skidders. This discrepancy can be attributed
extrapolation of skidder productivity standards beyond their
normal skidding distances and to an under estimate of clambunk
travel speeds, especially over long distances.

Using the LIRA Costing Handbook the daily costs for each
machine, with an operator, were estimated. Daily operating
costs for a $475,000 Clambunk with an 8 year life were
$945/day, and for a $270,000 Crawler Tractor and logging
arch with a 7 year life were $650/day, and for a $205,000
skidder with a 5 year life were $580/day.

Using the estimated daily operating costs and expected daily
productivity the extraction costs per cubic metre were
calculated for each of the machines. ,The results showed
that the clambunk with a load of 15 m~ was the most costly
of all extraction methods. The cheapest method was the 3
rubber tyred skidder. The Clambunk with a load over 21 m
was cheaper than the crawler tractor. As with the
productivity curves the costs of clambunk and skidder
extraction were increasing at similar rates as skid distance
increased. It could be expected that clambunk cost curves
would flatten out over long haul distances and that the
skidder cost curve would start to rapidly increase.
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Current logging planners keep average skidding distances less
than 200 metres and aim for around 150 m. This results in a
roading density of around 45 metres/hectare and a landing
density of around one landing per 5 hectares of forest. With
a clambunk, skidding an average of 250 metres, then densities
would reduce to an estimated 35 metres of road per hectare
and one landing for every 8 hectares. Depending on roading
and landgng cost this would represent a savings between .21
to .92/m” or even higher. Additional savings would be
realised by a reduction in the amount of roads and landings
requiring Repairs and Maintenance.

Combining extraction, roading and landing costs for
conventional extraction over 150 metres and clambunk
extraction over 250 metres showed that the skidder was still
the cheapest method when roading and landing costs were low
($10,000/km and $1,000/landing). However, where roading and
landing costs are high ($30,900/km and $3,000/1anding), the
clambunk skidder with a 25 m~ load becomes the cheapest
extraction method.
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CONCLUSIONS

Based on the assumptions and calculations made in this report
the following points arise.

- Clambunk skidders have high productivity potential but
are also expensive to operate.

- With the clambunk machine used in the simulation, optimum
productivity and lowe§t costs were achieved at maximum
load capacity - (25 m7).

- Skidders are still the most economical extraction method
in terms of extraction costs alone.

- Where terrain permits skidders should be used instead of
crawler tractors.

- In areas where roading and landing costs are high, long
distance clambunk skidding is cheaper than conventional
skidding.

- The feasibility of long distance skidding with
conventional skidders should be investigated for areas
with high road costs.

The major advantages of clambunk skidders reported from
overseas are :

- Ability to work slopes up to 60% and work on rough broken
ground.

- Low ground pressure and reduced site disturbance.

- Its ability to accumulate its own load to achieve optimum
payload under various conditions, thus allowing for
economic long distance skidding.

The major disadvantage of clambunk skidders could be the
problem of handling logs once deliverﬁd to the landing. The
clambunk would deposit a heap of 25 m~ or 13 trees on the
landing. This may create problems for both the loading
machine and the skiddies, when processing, sorting, and
stacking.

This report looked at one clambunk model costing $470,000.
Other models and makes are on the market which may be less
expensive to own and operate. Under the assumptions a
clambunk skidder will only be economic in areas where
roading and landing construction and R. & M. costs are high.
Clambunks may also have a place working on steeper slopes
considered marginal hauler terrain or on sensitive unstable
soils where reduced site disturbance is critical and where
roading and landing area must be minimised.




APPENDIX T

SIMULATED CLAMBUNK PRODUCTIVITY

Assume 6.5 productive hours/day
1.9 m~/piece
1. Load size 15 m3 (8 pieces)

*

Cycle Times (minutes)

Skid Distance (metres)

Element 150 200 250 300 400 500
TE * 2.75 3.65 4.55 5.45 7.25 9.05
LOAD 8.88 8.88 8.88 8.88 8.88 8.88
TL * 4.30 5.70 7.15 8.60 11.70 14.30
UNLOAD .60 .60 .60 .60 .60 .60
TQTAL TIME 16.63 18.83 21.08 23.53 28.13 32.83
m~ /day 350 310 275 250 210 180
Load size 21 m3 (11 pieces) Cycle Times (minutes)
Skid Distance (metres)

Element 150 200 250 300 400 500
TE * 2.75 3.65 4.55 5.45 7.25 9.05
Load 12.21 12.21 12.21 12.21 12.21 12.21
TL * 5.00 6.65 8.35 10.00 13.35 16.65
UNLOAD .80 .80 .80 .80 .80 .80
TQTAL TIME 20.76 23.31 25,91 28.46 33.61 38.71
m~ /day 390 350 315 290 245 215
Load size 25 m3 (13 pieces) Cycle Times (minutes)

Element 150 200 250 300 400 500
TE * 2.75 3.65 4,55 5.45 7.25 9.05
LOAD 14.43 14.43 14.43 14.43 14.43 14.43
TL * 5.00 6.65 8.35 10.00 13.35 16.65
UNLOAD 1.00 1.00 1.00 1.00 1.00 1.00
TQTAL TIME 23.18 25.73 28.33 30.88 36.03 41.13
m~ /day 420 380 345 315 270 240

Assume travel empty equals travel loaded distance




APPENDIX II

SKIDDER PRODUCTIVITY 130 Kw CLASS

3

2.0 m3/tree
1.9 m~ recoverable log siz
3 tractor lengths or 5.7 m”/cycle
skid Distancel Cycle Time2 Daily Pgoduction3
(metres) (minutes) (m~/day)
100 8.30 330
150 9.40 290
200 10.50 260
250 11.60 235
300 12.70 215

Average skid distance

Cycle time including contingency allowances (31.8%) and an
interference allowance of 1.0 min

Based on 480 minute day




0w

APPENDIX III

CRAWLER TRACTOR PRODUCTIVITY 100 Kw CLASS

2.0 mg/tree
1.9 m~ recoverable log sizg
5 tractor lengths or 9.5 m~/cycle

Skid Distancel Cycle Time2 Daily Pgoductivity3
(metres) (minutes) (m”/day)
100 17.20 265
150 18.65 245
200 20.10 225
250 21.60 210
300 23.15 200

Average skid distance

Cycle time includes appropriate allowance for rest, breakdown,
R. & M.

Based on a 480 minute day of which 85% is mechanically
available
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SYSTEM PLANNING

S20/A

Clambunk Skidder

The switch from conventional skidding to long-distance
Clambunk skidding can give a powerful boost to your entire
logging system and to your volume and profit figures. To
start with, a Timberjack Clambunk ordinarily replaces at
least three, sometimes as many as six conventional
skidders. And that’s just the beginning.

The sheer volume of wood per load, cycled fast over long
distances, exerts a positive influence on the whole
operation. Feller buncher productivity is increased because
less time is required for piling. At roadside, delimbers and
chippers are fully utilized and haul truck turnaround time is
improved.

Equally important is the major saving in the cost of building
and maintaining roads. If, for example, road construction
averages $20,000 per mile, the savings in road-building
costs alone may pay for the initial cost of the Clambunk
within three years.

The 4 to 1 Strategy. If you are now skidding say, 1000 feet
(300 m) maximum and 500 feet (150 m) average, then only
area A or 20% of the trees in a 1000 ft. (300 m) logging
block lie within your average skidding range.

The other 80% contained in areas B,, B,, B;, and in corner
area C are outside normal efficient skidding distance.

Using a Timberjack 520A Clambunk, you can quickly get out
to the back of the block and pull 4 big loads from the long
distance to every one from the short distance. This 4 to 1
strategy equalizes daily production for constant utilization of
roadside equipment and haul trucks.

Starting at the back works well on difficult terrain, too. If
there is an uphill or wet section at the farthest distance, your
operator can take a half load there and pick up the other
half on good ground on the way in. Less ground
disturbance. Less risk of bogging down.

Doubling your average skidding distance produces not
twice, but four to five times the volume of wood on the
landing, so you can build your logging roads — and clear
your landing areas — much farther apart.

And you can go a step beyond that. Some loggers use their
small skidders such as Timberjack 200A Series to

pre-bunch trees for the Clambunk — especially effective in
some select cut operations, in logging out small pockets of
wood or for clearing road right-of-ways.

Felling Pattern. Loading the Clambunk is most efficient
when the feller buncher lays the bunches on an angle 15°to
30° from the line of travel of the machine. The Clambunk
operator can reach out 20 ft. (6,1 m) either side to pick up
the bunches as he travels.

In this ideal situation, a Timberjackw TIMBCOw feller
buncher achieves a uniformity of pre-bunched piles laid out
to exactly suit Clambunk loading. Since the Clambunk has
its own loader, the piles can be smaller than for a grapple
skidder, saving time for the feller buncher.

Will a Clambunk work for you? Take the time to lay out a
road pattern with logging blocks four times as large and only
half the number of landings. Then look at your felling and
processing capabilities in relation to the Clambunk’s high
volume skidding. If everything shapes up on paper as the
most cost-effective system you've ever considered, let's talk
about making it a reality.
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OSA 260
FELLER SKIDDER

OSA 260 Feller skidder has the wellknown OSA 260 forwarder as carrier. Due to hydrostatic transmission
the machine has extraordinary off-road capabilities and thanks to first class operator working conditions a high

degree of utilisation and work satisfaction is maintained.

Felling equipment

is, as a standard fitting, the 11 m long OSA 395 knuckle
boom loader, which can also be supplied as a knuckle
arm loader with 6,5 m reach. Both variations are very
strongly built for considerable lifting and slewing capacity
and are equipped with a tilting device. Owing to this trees
can be easily positioned, safely felled and speedily reco-
vered to the clam bunk even on difficult sloping ground.

OSA 642 Felling Saw is a flexible, considerably deve-
loped piece of equipment which is suspended in a rotator
with a slewing capacity of 330 degrees, automatic levell-
ing and encased hydraulic hoses. The well-protected
guide bar operates close to the ground providing low
stump height. An accurate dimension sensor is incorpo-
rated in the felling saw which has strong suspension
attachments and low weight. A 2-lever electronic-
hydraulic servo comfortably controls the felling equip-
ment.

Clam bunk

is the OSA 820, a wellknown and thoroughly tested clam
bunk, with considerable opening width and large gripping
area. Correctly designed clamping arms and steel wires
which can be tightened around the timber provide a
secure towing grip and easy loading, considerable load-
ing capacity and quick unloading of timber,

Clam bunk OSA 820 is flexibly attached to a slewing rim,
it is moveable in a circular direction as well as according
to the loaded timber's degree of inclination. This
construction reduces the considerable stress which
occurs with skidding. Due to the clam bunks flexibility this
makes it possible to load the timber in many directions
and not necessarily parallel to the driving direction. When
the arms clamp together and the steel wires tighten up,
the timber is maintained in a secure grip, regardiess of
whether one or more trunks are to be transported.
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OSA 820 CLAM BUNK

OSA 820 is designed for mounting on suitable
forwarder chassis and consists of a base frame
with a ball bearing slewing rim, support beam and
clam arms with steel cables and cylinders.

The clam bunk has a large opening width and
gripping area which makes loading easier and
enables a good load capacity. When the arms
clamp together and the cables tighten the trees
are held securely.

Weight 1350 kg (2976 Ib)
Opening width 2,7 m (8.86 ft)
Gripping area 2,0m? (21.5 3

OSA 260 CLAM BUNK
SKIDDER

OSA 260 clam bunk skidder has 6-wheel drive
and hydrostatic-mechanical transmission. It is
equipped with the reliable, secure-gripping clam
bunk having a load capacity of 2 m? (21.5 ft? and
an opening width of 2,7 m (8.8 ft), as well as loader
OSA 398 with fixed outer boom, 8,5 (21.3 ft) reach
and full tree grapple. Otherwise the same chassis
as OSA 260 forwarder but 300 mm (11.82 in) shor-
ter.

OSA 260
FELLER-SKIDDER

OSA 260 is an articulated frame steered 6-wheel
driven felling and transport machine which, due
to the hydrostatic-mechanical transmission, has
an excellent off-road performance. Felling.equip-
ment consists of an OSA 395 knuckle boom
loader with 11 m (36 ft) reach and an OSA 642
felling head with 56 cm (22 in) as maximum stump
diameter. Exemplary operator comfort with air
conditioning, comfortable driver seat, low noise
level and minimum vibration. First class accessibi-
lity for servicing with amongst other things a tilting
cab. The machine has power assisted steering
and dual control. OSA 260 forwarder serves as
carrier.

Weight 15500 kg (34177 ib)

Width 248 cm (8.1 ft)

Length 900 cm (29.5 ft)

Ground clearance 62 cm (2 ft)

Engine power in SMMT 123 kW (167 hp)

Transmission Hydrostatic-mechanical

Wheel front 23,1 x 34/14 ply

Wheel rear 17,5 x 25/16 ply or alt
22 x 25/16 ply

Loader OSA 395 knuckle boom
iouder

Felling head OSA 642
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