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ABSTRACT

Forests, which have a great potential source of income
in developing countries, can and often do provide badly needed
employment opportunities for rural people.

In the recent past, and even today, tractor skidding was
the logging technique mostly used in tropical mechanized logging.
However, as forest development moves up to the hinterland, where
the terrain is often too steep for tractor skidding, cable logging
is often more advantageous, not only for productivity but alsc
often for soil conservation. The effects of any logging system
on the residual stand can have a bearing on which of any system to
use,

Cable logging was primarily developed in Central Europe
and introduced into and redeveloped in Worth Europe, North Americs
and Japan according to their own forest conditions.

This Manual iz designed to give the reader an overall
picture of the different major cable logging systems being
manufactured at this time and how these systems compare with each
other. The most important aspect in trying to achieve this goal
has been to describe all eystems in a similar manner, in order
that the reader can directly compare the different systems and
determine which system or systems are appropriate for a given met
of conditions.
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Te  INTRODUCTICN

. FAQ attaches great importance to the impact of its educational getivities as a means
of transferring knowledge and technology to the developing countries.

This Marmal has been especially prepared for foresters, loggers and foremen in
developing countries. Its aim is to malke the use of cable logging systems easier and more
efficient by showing the users the options available to them.

Cable logging systems have developed differently throughout the world. This is due
to differences in traditions and conditions. Terrain, yarding distances, road locatian,
tree and log sizes, labour costs and silvicultural treatments are examples of the many factors
that have influenced the development of different cable logging systems in different regions
of the world.

Cable logging systems from some regions of the world have been itried in other regions,
gometimes with success, sometimes without. The key factor in selection ie to match the
harvesting system to the harvesting conditions. However, the selection of the correct
system is not enocugh since there are usually many alternatives for any given type of logging
system. Machine capabilities,; such as pulling power, line speed, yarding distance,
mobility etc., can vary greatly from ocne machine to another, and therefore it is important
to select the correct alternative within a system as well as to select the proper type of
machine. This is not an easy task. The variety of cable logging equipment available,
plus the poesibilities for modifying the application of the equipment resulis in a virtually
unlimited number of alternatives.

It should be noted that cable systems are not always the best aliernative and their
use generally applies for the special conditions for which they were developed.

This Manual is designed to give a good overall picture of the different major cable
logging systems being manufactured at this time, and how these systems compare with each
other, The most important aspect in trying to achieve this goal has been to describe all
systems in the same manner and to wuse the same internmational units of measure when giving
the specification for each system. Using this as a base the reader can directly compare
these different systems with each other and determine which are appropriate for a given set
of conditiocns.

Thie Manual does not replace the instruction manual provided by manufacturers of
cable logging systems, which should always be studied carefully, and it should be noted
that machine and equipment specifications are in a continuous state of change.

The Manual has been made possible through a special contribution from Norway under
the FAO[Norway Government Cooperative Programme. The main author was Mr Roy S. lLarsen of
Interforest AB, and the project leader ¥Mr G. Segerstrdém of FAD.

Any comments and suggestions with regard to modifications and improvements of this
Manual will be welcome.

2. CABLE LOGGING SYSTEMS

Typical examples of major cable logging systems are shown in this Manual and the
factors which affect the productivity of each system are discussed as well as their
advantages and disadvantages, in order that readers can decide which cable logging sysiem
is the most suitable when planning their forest harvesting. Some actual productivity
figures are given.



While there are other classifications on cable logging systems, in thiz Manual the
classification depends on cable logging machines currently used in the world, because the
Manual is designed for foresters who first have to decide what kind of machine should be
used in their forests.

The following classzifications have been used:

Independent Bunching Winches

Mach ine—-mounted Winches

Yarders

Yarding Trailers for Continuous Mainline System

Mobile Tower Yarders

Rurnming Skyline Swing Yarders

In addition, since many carriages for the above systems can be, and are used for more
than one cable logging system classification, the various types of carriages have been
described under:

- Carriages and Accessories

The above categories are deescribed on the following pages.

2.1 Independent Bunching Winches

Independent Bunching Winches can be used to collect small logs in order to improve
the efficiency and economy of transport to the rcadside by other equipment such as tractors,
skidders and forwarders in gentle terrain or skyline cranes in steep terrain. In other
words, these winches can be used to shorten the lateral skidding or yarding distance on the
main equipment and they are sometimes used as the main equipment to transport to the road-
side, where the extracted trees or logs can be loaded on to trucks or trailers,

Figure 1 - Independent Bunching Winch,
Radio controlled
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Independent bunching winches usually have no haulback line so that the line nust be
pulled back to the logs manually. If the winch is radio-controlled, this system needs
only one cperator who pulls the line to the logs 1o be extracted, hooks up the logs, follows
the loge into the bunching location, unhooks them and then pulls the line back for the next
turn, while constantly retaining control of the winch with the radio {(Figure 1). If the
system is not radio-controlled it usually needs two men, i.e. a winch operator and a
chokerman (choker setter—cum-line puller).

Pigure 2 — Skidding Cones;

Standard cone
Photo: Courtesy Kolpe-Patent AB

Pan shaped cone
Photo: Courtesy Kolpe-Patent AB



Since there is often no 1ift with this system it is necessary to minimize hang—ups
through other means such as cutting low stumps and using skidding cones, pans or sledges

(Pigure 2).

The winch is moved by pulling itself along with its winching line. However, when
changing from one yarding strip to an adjacent yarding strip, it is usually easier and
faster to use blocks to relocate the lines and thus change the direction of pull, rather
than to move the winch itself (Pigure 3).

In the felling operation, the trees must be directed in a mammer that will make the
winching operation as efficient as possible. This normally requires felling the trees in
the direction in which they will be winched.

FPigure 3 - Changing Yarding Strips with Blocks

This equipment is designed for bunching small wood. It is ideally suited for use
in a first thiming in small dimension wood. Should it be necessary to move an occasional
larger log, the pulling power can be increased by using a block for mechanical advantage

(Figure 4).



Figure 4 - Using a Block to Increase Pulling Power
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Independent hunching winches c¢an also be used for other purposes such as pulling
the skidding line (mainline) out laterally from a skyline crane. A recent development,
although the principle is old, is to use the winch for mechanically delimbing small trees
by pulling them through a small limbing device.

The general specifications for independent bunching winches are given in Table 1.
Some selected examples are given in Appendix 1.

Pable 1 — Independent Bunching Winches — General Specifications

Maximum pulling power 5 to 45 N
(500 to 4 500 kp)
Maximum line speed 0.4 to 1.5 m/s
Maximum drum capacity 50 to 250 m
Engine power 4 to 37T KW
(5 to 50 hp)
Weight 40 to 750 kg

2.2 Machine—mounted Winches

Machine-mounted winches (Figure 5) on tractors, skidders, forwarders etc., are used
to collect the logs which are then transported by the machine to the roadside. In many
regions this is the most common means of collecting and transporting wood. Such winches
are advantageous in broken terrain in which a machine with only a grapple or crane cannot
reach all the loge without wagting time in getting to the logs and disturbing the soil
unnecessarily.



These winches vary in number of drums and whether they are mounted with or without
towers. There are also considerable differences in the capacities of the variocus winchesg,
This ie primarily due to differences in the size and weight of the logs to be moved, the
winching distances required and the size and weight of the base machines for which the
equipment is designed.

The task performed with these winches is called "winching". In winching, the cable
and chokers are pulled out manually from the machine and fastened to the logs. The logs
are then winched to the machine and transported to the roadside. Pre—get chokers can be
used to advantage in many situations. The winch is most often manually controlled although
radic—controlled units are used in some regions. Bunching usually requires two men; one
chokerman and one machine operator. However, it is not unusual for the machine operator to
also set chokers.

Figure 5 — Machine-mounted Winches

Single drum winch
Courtesy Caterpillar

Double drum winch
Courtesy Sepson
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Four drum winch
Courtesy Per Iglands Fabrik A/S




Some variations are shown in Figure 6. When a winch is equipped with two or more
drums, it can be used in various cable configurations such as those described under Yarders.
When it ia also equipped with a tower, it can be used in various ways, as showmnin Figure 7.
The configurations shown in Figures Tb, T¢ and 7d are described under Yarders, Mobile Tower
Yarders and Running Skyline Swing Yarders. An interlocked double drum winch which
operates on the interlock principles described under Running Skyline Swing Yarders has
recently been developed in Norway. These examples illustrate the great flexibility of
winching and cable logging systems.

In the felling operation, the trees must be directed in a mamner that will make the
winching operation as efficient as possible. This normally requires felling the trees
toward or away from the direction in which they will be winched.

Figure 6 — Variations Usingra Single Drum Winch

a. Mounted on skidder with arch
Courtesy Eaton Yale Ltd

be Mounted on skidder with tiltable crane
post (with or without haulback drum)
Courtesy Nordfor Teknik AB

c. Mounted on forwarder crane arm
Courtesy Ustbergs Fabriks AB




Tigure 7 - Some Variations using a Double-Drum Winch

a. Standard Winching

Courtesy: Per Iglands Fabrik A/S



The general specifications for machine-mounted winches are given in Appendix 1.

Table 2 — Machine-mounted Winches for Ground Machines =
General Specifications

Number of drums 1 to 4
Maxirum pulling power 10 to 735 I

(1 000 to 75 000 kp)
¥aximum line speed 0.4 to 2.5 m/s
Maximum drum capacity 30 to 800 m
"Tower" height 0 to 5.5 m
Engine power of base machine 11 to 336 kW

(15 %o 450 hp)

Weight of winch 100 to 2 000 kg

2.3 Yarders

Yarders are the most commonly used cable logging machines. The equipment is used in
a manner similar to the mobile tower yarders, discussed in Section 2.5. A major difference
is that the yarding distance for this equipment can be greater!/ than for the small mobile
tower yarders used in Europe (Section 2.5.1).

Yarders can be transferred by trucks, trailers or tractors. Central European
yarders are mounted on sleds, as are the high-lead yarders (donkeys) still used in Asia,
and these can move over the terrain under their own powers Some yarders are operated
without being unloaded from trucks, trailers or tractors and are used in a manner similar
1o the mobile yarders. In extremely difficult terrain they are sometimes transferred in
pieces.

The yarder generally consists of 1 to 3 single drums, which are sometimes groowved
(Figure 8), or endless pulleys, with an engine as a source of power. The number and type
of drums in a yarder should be selected carefully because these limit the variation of the
cable configurations which can be used. A set of grooved drums or an endless pulley are
used to power the circulating line in the so-called "continuous line" or "endless line"
system.

Instead of using a prebuilt tower these systems use elevated blocks and intermediate
supports suspended from trees and poles to obtain the desired height and thus keep the load
from dragging on the ground. Examples of such supports are shown in Figure 9 and Figures
16 to 22,

1
—/ Because the drum capacity of yarders is generally greater and hecause of
the greater stability of a sled-mounted yarder and its guying system.
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Figure 8 — Example of Grooved Drums

Courtesy Kolpe-Patent AB

In general, it can be said that yarders are used in skyline systems mainly in
Europe and Japan, and the highlead system which is still in use in its original form,
especially in Southeast Asia, as shown in Figure 16, The highlead system is also still
in use in North America, but generally with mobile towers which are covered in Section 2.5.

The skyline systems with or without intermediate supports are classified as followsy
- Single-span Skyline System
~ Multi-span Skyline System

These two systems have no fundamental mechanical difference. A multi-span skyline system
ig considered to be a series of single-gpan skyline systems.

Intermediate supports are time-consuming and often expensive to rig up and 1o build,
Construction of intermediate supports is normally done with a three-man crew and requires
about half a day or more per support, depending upon its complexity. The malti-span
skyline system is generally used for long transportation where no other methods are
suitable.

When intermediate supports are not enough to obtain the desired height or lift to
keep the lcad from dragging on the ground because of uneven terrain, a set of two or
more yarders is sometimes used, some for yarding and some for swinging, instead of the
multi—-gpan skyline system. However, this use of more than one yarder is more time-
consuming not only in moving, setting—-up and taking down, but alse in the logging
operation itself. '

In Japan, the multi-span skyline system, or the systems with a set of iwo or more
yarders, were once employed because of the steep and undulating terrain and the low density
of roadsg. With the development of more roads into forest areas, however, these systems
are seldom used nowe.

In the general operation of these systems, & crew consists of a minimum of three
men: one machine operator, at least one chokerman and at least one landing man {chaser).
Communication between the crew is usually performed by hand or flag signals in short

(visible) distances or by radio transmitter, or electric whistles over longer distances.
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Figure 9 — Examples of Intermediate Skyline Supports

Tail Spar-Carriage can
pass over without
load

Courtesy: Koller Seilbahnen
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In the felling operation the trees must be directed in a mammer that will make the
yarding as efficient as possible. This is especially important in thimmings and partial
cuts. Independent bunching winches are gometimes used for pre-hunching the wood in
thimings. In clearcuta the felling direction is not as critical as in thimminge and
partial cuts, but felling if at all possible should be to lead. Stumpe should be as low
as possible to minimize hang-ups.

The planning and layout of skylines is based upon the principles of skyline tension
and deflection design. Long spans of over 1 000 metres in length are used in the
Furopean Alps when the deflection is good. In multi-span skyline gystems, yarding
distances of over 4 000 metres are possible and the layout is calculated for each span
using the principles of skyline tension and deflection. These systems often employ skyline
cranes, il.e. carriages that can yard laterally to the skyline. Exzamples of these carriages
are ghown in Figures 39, 40, 41 and 42.

The number and type of drums on yarders enable or limit the type of yarding operation
which may be carried out, for instance the interaction hetween a mainline and a haulback
allow for the use of a North Bend system (Figure 20), whereas a single drum winch would not.

The major cable configurations are also given in the section on large mobile tower
yarders. Cable configurations can be placed in two main categories:?

- Gravity Systems
- All-terrain Systems

Gravity systems are the "traditional" systems of Ceniral Europe. These systems
normally require the placement of the yarder (Figure 13) at the upper end (Figure 10) of the
logging area. If there is no road close by, it can itake considerable time to move the
yarder to the back of the logging unit. The operator rust walk out to the machine each day
or camp there and it can be difficult and time-consuming to get parts, equipment and
personnel to the yarder for repair and maintenance work.

In the traditional use of gravity systems the load was lowered downhill and braked by
the yarder since the roads were looated in the valley bottoms. There was no need for the
powerful yarders required for uphill yarding. Over the years there has been an increasing
need for uphill yarding. This has resulted in the development of more powerful yarders
with faster line speeds.

1t is necessary for the slope of the skyline to be such that gravity will carry the
carriage to where it is needed, as shown in Figure 10.

All-terrain systems in Central Eurcope are basically a modification of the gravity
systems in which the operating cable is endless or is attached to either end of the skyline
crane and functions as a mainline and haulback line. Because of this the system is
independent of gravity and can be used for flat or adverse terrain as well as favourable
{downhill with the load) ierrain. The yarder can be located anywhere along the skyline.
T™is is an advantage as the yarder can be located near the rcad where it is easily accessible
for maintenance and repair, for fueling and for the operator. In addition, it does not
require the long and sometimes dangerous operation of winching the yarder to the back end of
the operating.area (Figures 11 and 12).
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Figure 10 - Graviiy Multispan Skyline System — Central Europe

8 Skyline Hauling line block
Hauling and lifting line (7) Skyline anchoring
@) Orive winch Skyline tensioning device:
(&) Gravity Carriage (9) Skyline end biock

®) Intermediate support

Courtesy: Reinhold Hinteregger
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Pigure 11 - All-Terrain Multispan Skyline System - Central Europe

Skyline

Circulating line

Orive winch

All-terrain Carriage
Intermediate support
Circulating line -tension tower
with tension weight
Circulating line - tail bieck
Skyiine anchoring
Skyline tensioning device
Skyline endblock

:
©
®
®
@
©
®

Courtesy: Norwegian Forest Research Imstitute
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Figure 12 — All-Terrain Multispan Skyline System — Radic-controlled, Norway

Radio Receiver-Yarder Control Skyline

@ Carriage Endless Operating Line

Internal Skidding Drum (@ Grooved Drumson Yarder
@ Skidding Line

Radio Transmitters Carriage Stops
@

Courtesy: Norwegian Forest Research Institute

Due to the endless line (continuous line) feature, in which the line is driven by a
get of grooved drums or an endless pulley, drum capacity does not determine the yarding
distance. Since the grooved drums can be mounted onto an existing Central European
gravity yarder, there is no need ito acquire a agpecial yarder for an all-terrain system
(Figure 13).

In Japan, the gravity systems were first imported from Europe. However, there has
been increasing need for uphill yarding in complex terrain. Many cable configurations have
been developed based upon the Buropean ones. Two- or three—drum yarders are so designed
as to be able to rig them with endless pulleys.
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Figure 13 — Central European Multispan Skyline System Yardersg

bs All-terrain yarder (gravity
yarder with grooved drums)

Courtesy: Wyssen Skyline-Cranes

A Norwegisn yarder is equipped with grooved drums as original equipment (Figure 14)-
and is not a modified gravity yarder.

There are radio-controlled systems with radio-controlled carriages, or radio—
controlled yarders. A self-release hock is also used to lower the number of crew
required.

The general specifications for yarders are given in Table 3. Some selected examples
are given in Appendix 1.

Table 3 - Yarders — General Specifications

Maximuim load capacity 900 to 12 000 kg

Maximum pulling power 10 to 150 KW
(1000 to 15 000 kp)

Maximum line speed 2.0 to 10.0 m/s
Maximum drum capacity 600 to 4 200 m
Engine power T to 149 kW

(10 to 200 hp)
Weight of yarder 500 to T 000 kg
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Figure 14 - Yarder with Grooved Drums for All-Terrain
Apvlication,; Radio-controlled — Worway
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Truck mounted

Courtesy: Norwegian Forest Research Institute
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Major cable systems are described belowy

2¢3.1 Ground Lead (Fizure 15)

This system is the simplest of all cable configurations. Originally it comsisted of
a power supply and an operating line. The power supply could be a gasoline or diesel
éngine while, in the more primitive form, an animal was used. Independent bunching winchesd
or machine—mounted winches can be used instead of yarders, as described in the respective
sections. This system is still popular and normally used on terrain too steep for the safe
operation of surface equipment. In the original form, power is supplied only for the
hauling; therefore, since there is no haulback drum, the mainiine must be hauled out by
manual means.

The major advantages are low initial cost and maintenance, simplicity and short set-up
and take—down times. Main digadvantages are limited yarding distance, wvery low volume per
tum and a great amount of goil disturbance.

Figure 15 — Ground Lead (System)

! y Mainline
Mainline _ | {(skidding/haul
{skidding/haul) : ‘ : — }
> !

Haulback

g line 7

nle8

Ground Lead (original) : Oround Lead
With single operating drum | With haulback line & 2 operating drums
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2.3.2 Eigh Lead (Pigure 16)

Thie system originated from the ground lead system, The difference is only an elevated
block which is installed on the head epar. It is normally used on a clearcut operatiom to
vard uphill and downhill for relatively short distances. Because the haulback line rums
through a tailblock attached to a stump, the system does not provide much vertical 1ift om
the logs. The logs, therefore, are dragged on the ground with a vertical lift only at +the
front end near the spar. While under certain soil and topographic conditions this system
can cause extensive soil damage, it is popular for its simplicity and low capital invegiment.

An important modification to the yarder is an interlock mechanism which ties the main
and haulback drums, allowing the lines to work in uwnison, thus creating a tightline effect,
providing additional 1ift. Thus an interlock will help to overcome drag and hang-ups and
lessen damage to the soil.

Figure 16 — Highlead (System)

Mainline
(skidding/haul)

A
Haulback
line

Tailblock

Highlead - Two cperating drums




2.3.3 Snubbing (Pigure 17)

Thisg is a typical graviiy system. While it can be used in clearcut, partiar cut and
thinnings, it is usually used for downhill swinging over long distances. The yarder is
placed at the upper end and a special gravity carriage is used. The single—-operating drum
yarder pulls the empty carriage up aiong ths skyline to the logs, and when the carriage is
stopped it is locked to the skyline and the smubline is lowered down to the logs. When the
logs are lifted, the carriage lock disengages and then the carriage is lowered along to the
landing site by gravity, with the carriage and logs kept under conirol by snubbing.

Intermediate supports are frequently used for this system (see Figura 10}. Numerous
gravity carriages have been developed and arc sold under various names - some are relatively
simple while others are quite complicated. A radic-comtrolled carriage is also used in some
regions.

The major disadvantages are: relatively low daily production, long set-up and take-down
times, especially the movement of the yarder to its operating position and thus the problems
with maintenance. In gensral, it has a limited lateral yarding distance which must be done
manually or by use of other equipment. However, it has the advantage that only a one-drum
yarder is needed and that it can be ured for long swings when the road density is low.

Figure 17 — Snubbing (System)

Shown with tailspar:
stumps may also be uged

Skyline

Carriage stop

N, 7 e =S

. %inline :
! l(:sii(snubline}

| snubbing {general form)
Single operating drum, gravity carriage
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2.3.4 Tyler System (Figure 18)

An uphill and downhill system which uses a sianding or tight skyline to provide lift
on the logs with the help of a lifting line. The gystem is cften umed to swing loge across
canyonsg and cut of tight situations.

The number of drume required on the yarder depends on whether the swing is uphill or
downhill. In Japan, the Tyler system has replaced the old snubbing system mainly because
the yarder (two-drum} can be positioned at the roadside. For uphill swinging a third drum
handles a secord mainline or gkidding line which is used to pull the turn up the landing.
Thiz line may also he required in other situations.

The ordinary carriage is pulled along the skyline to the log pile or logs bty the
haulback, the fall bleck with chokers is lowered to the logs by slacking off on the lifting
line and once the logs are choked they are lifted by tightening the lifting line. The
carriage with loge is either lowered or pulled to the landing, depending on the uphill/
downhill nature of the petting. The hzulback may be used for lateral yarding if required.
However, this system i3 lesa suitable for long swings in Japan because of the limited line
holding capacity of the haulback drume in use.

Figure 18 - Tyler (System)

Skyline

/Pg ‘ i T —
Mainline \ ‘-"-e.-....,.‘_t__‘.°
(lifting line) % Mainling “p——__

Sigyl ine e~ Y(irting I
F{lifting line)
| ,)«/ ond Mainhi

% LG g x
i
T \ekidding 11}:3 iy Haulbeck
z Haul}IJ§Ck line™
5 o
M

- u 566

Tyler — Two operating drums ‘ Tyler — Three operating drums
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2.3,5 Endless System (Figure 11)

This is one of the all-terrain systems and is generally used for long distance
It employs a continuous line (endless line) operated from a yarder with
a grooved dium (or endless pulley). The carriage is moved by the continuocus line and
the skidding line is lowered or raised by an internal drum fitted inside the carriage
(see Figures 39 and 40). For lateral yarding the skidding line must be pulled out

manually.
2.3.6 Endless Tyler (Picure 19)

This system is based on the Tyler system.
used in clearcut operations and many versions have been devised. The system employs a

continuous line instead of the 2nd mainline and the haulback line as in the Tyler. The
so-called continuous line is not endless, but is interconnected through the fallblock and

In general, the continuous line moves the carriage along the skyline and the
The fallblock is controlled by tensioning and

transportation.

In Japan it is the most common system

carriage.
fallblock moves laterally to the logs.

slackening of the lifting line.

This system has advantages and disadvantages similar to those of the Tyler. However,
it has a big advantage in that it is suitable for all types of terrain. This system neede
great engineering and plamning skills and a2 lot of set-up and take-down time is required.

Figure 19 - Endleseg Tyler (S_Ls‘tem_)

Cont inuous

fndless Tyler — Three operating drums

Endless Tyler — Two operating drums
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2.3.7 North Bend (Figure 20}

This is one of the most con{monly used standing skyline systems. It is useful for
logging uphill, level or moderaite downhill slopes. The yarding distance can be up to 500 m
when deflection is suitszble.

The carriage and the fallblock are controlled by the main and haulback lines. At
lezst one end of the logs is dragged along the ground but when obstacles are encountered the
failblock can be raised by braking the haulback drum, (tightening), thereby lifting the turn
upward until the obstacle is cleared. It is mere advantageous than Highlead, since it can
avoid hang-upe more easily and thus reach further; however it requires a tailspar. Its
advantages over other skyline systems are that the same two-drum yarder can be used for
Highlead, and that it has the simplest rigging of any standing skyline system.

There is a modified North Bend system called "South Bend" or "Falling Block!" system.
It differs from the conventional North Bend in that the mainline doubles back between the
carriage and the fallhlock. This gives a greater lift on the turn of logs than in the
convent ional North Bend system and thus better control. It is used for yarding uphill or
downhill on steep slopes where the regular North Bend system would not provide sufficient
lift to free the turn from obstacles, and since ground fricticn can be lowered and obstacles
avoided, better production can bte obtained.

Figure 20 - North Bend {System}

Guylines have been omitted
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2.3.8 Slackline System (Pigure 21)

This system iz generally conasidered to be the best skyline system for yarding and is
widely used for this purpose where the slope is downhill, It is also useful for swinging
from piles and fur moving loge across canyons and mejor obsiacles,

This system, also sometimes referied to as a live skyline system, differs eagentially
from other skyline uystems in that one end of the gkyline is wound on a large drum on the
yarder and ier lowered to hook up logs, and them raised by winding on the skyline drum to
lift the loge above the cbstaclea. The far end of the skyline is anchored to a stump(s)
ag in other skyline gystemsa,

An additional drum is therefore required on the yarder to hold the skylins, and a large
and expensive braking system .is needed for the skyline drum. Advantages of the Slackline
are: greater control of the log since it can be instantly elevated or lowered to accommodate
ground conditions by tightening or slackening the skyline; the lcgs can be raised clear of
the ground to minimize surface damage; and a skyline "road" can be changed mo.e quickly than
in the standing skyline systems since the skyline ie reeled in with tne sikyline drum.

Figure 21 - Slackline (System)
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The left-hand inset drawing in Figure 21 shows the Japanese method of controlling
the skyline using a two-drum machine for gravity swinging. r

Yarding distances are dependeni upon deflection, Where ground conditions warrand.
distances of up to %00 m are possible.

2.3.9 Runing Skyline (Figzure 227

This aystem can be used in a variety of ways and can be used in clearcut as well ss
partial cuts or thimings. The system differs from highlead in that the haulback line is
used as a running skyline, thus its position is reversnd on the spar(s). Figure 22 shows
a tazilspar, but if deflection is suitable shumps may be used as the back =nd.

The normal method employs a two-drum yarder; however added lift is provided by
braicing the haulback as the maianline ias brought in. Drum interlocks facilitate correct
tensioning.

Figure 22 ~ Running Skyline (System)

Haulbazck 1ine
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Butt rigging
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. ) Two operating drume continuoun line)- Two operating drums
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Another version uses a three—drum interlock yarder and grapples are ofien ussd instead
of chokers.

An important advantage is the shcrt set-up/take—down time as in highlead if rno tail-
gpar is used. The narrow strip which can be logged is advantageous for thinning.

As in any skyline system attention must be paid to the stresses placed on the anchor
gtumps at the back end to ensure against failure.

2.3.10 Continuous Mainline (Figure 23)

This system is unique among cable configurations and is based on the ground lead
gystem. Tt is designed for thinning at yarding distances of up to 400 metres and employs
a special open—faced block., The logs are attached by chain or hemp rope to the mainline.
A conirol line is used to tension the mainline. Single or double drum winches are used,
as shown in the units of Figure 23.

Figure 23 - Continuous Mainline — Monocable (System)

Cpen-faced
bloc

'‘Mainline

l [ , Continuous Mai.nfme

Single operatiry drum
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There are many other cable configurations which have been or are currently in use.
However, the basic problem ig to determine which system to use in order to collect and
transport logs efficiently under each set of conditions, having due regard to environmental
and silvicultural factors.

Cable configurations are classified according to several factors, such as: gravity or
all-terrain, skyline or non-skyline, standing skyline (tight skyline) or live skyline, using
continuous lines or not, etc.

A classification of the major cable configurations ie given in Table 4.

Table 4 — Claggification of Cable Configurations

Skyline
Non-skyline
Standing |Live
Gravity ‘ Snubbing [{Slack line)
(downhill) Tyler
Uphill Tyler
’ (3 drums)
Slack line Ground lead
All-terraim indTess High lead
Lr.er Running skyline |
North bend | [ continuous mainline | |
| I

: : Usually or always employs continuocue line

‘Some versions employ continuous line

55

2.4 Yarding Trailers for Conmtinuous Mainline System

The yarding trailer for a continuous mainline system is a relatively new Austrian
development. The commercial manufacture of this trailer was begun in 1975. The system
is unique in that it provides a "continuous flow" of trees or logs to the yarder (Pigure 24)
and is basically groundlead, being desigmed for thinning at yarding distances of up to 400
metres with a 10 meter epacing between the yarding strips.

Chain is used for the mainline although the original version used cable. The chokers
are suspended from the chain and are moveable along each 20 meter section of the chain.
Treeg are yarded top first. When a turn of ftreee reaches the yarder the operator stops the
chain, releases the turn and attaches it to an auxiliary line which is then used to yard the
turn out of the way into a piles The turn on the auxiliary line is released hy remote
control. While the chain is stopped, the chokerman attaches a turn of trees to the next
choker. The chokerman and the yarder operator coordinate their activities through the u=ze
of a radic system. Trees are limbed and bucked at the road.
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Figure 24 — Continuous Mainline System with a Yarding Trailer
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The orew consigts of a minimum of two men: a machine operator and a chokerman. An
additicnal chokerman is sometimes needed for setting chokers a.nd/or for working with the
auxiliary line decking operation. In the felling operation, the trees must be directed
inte or close to the yarding strip, the tops should point in the direction that the trees
will be yarded (to lead) so that the yarding operation is as efficient as possible.

The general specifications for a yarding trailér are given in Table 5 and in
Appendix 1.

Table 5 - Specifications for a Yarding Trailer for Continuous
Mainline System (based upon Timbezhvgxoz)_

Maximum pulling power 60 ki

{6 000 kp)

Maximum line speed 1.4 m/s
Maximum yarding distance 400 m
"Tower" height 4 m
Engine power 88 kwW

(120 hp)

Weight of complete unit 14 000 kg

2.5 Mobile Tower Yarders

Mobile tower yarders were developed about 20 years ago as an improvement on the
wooden Bpar and yarder system in use on the west coast of North America at that time.
Since their introduction, the mobile tower yarders have received wide acceptance due to
their increased mobility and faster set-up and take-down time aB compared to the old epar
tree system.

More recently, European mohile tower yarders have been developed for cable cranes
commonly used in Europe. Some European systems incorporate North American metheods as well.
Since the European gysteme are basically designed for smaller wood and lighter loads than
North American systems, some of the European systems are being tried in North America for
thinning in ateep terrain. Smaller North American units have also been developed.

The systems described in this section have bsen classified as followa:

~ Small Mobile Tower Yarders — Maximum mainline pulling power
up to 100 K¥ (10 200 kp)

- Medium Mobile Tower Yarders — Maximum mainline pulling power
over 100 & (10 200 kp) and up to 300 XN (30 600 kp)

= Large Mobile Tower Yardere — Maximum mginline pulling power
over X0 XN (30 600 kp)
All these systems consist of three main compcments:
~ the towsr
— the yarder
- the carrier

Although these three main components are common to all mobile tower yarders, there are
also certain differences between these three classifications as regards design and application
of this equipment. Therefore the main features for each classificaticon have been desoribed
separately.
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2.5.1 Small Mobile Tower Yarders (Figures 25 and 26)

General features

General features of the small mobile tower yarders are as follows:
- The tower and yarder usually come as a unit.

- The tower is laid down over the carrier for easy transport and is sometimes
hinged to shorten its length.

- The tower is normally stabilized with two or three guylines.

— The yarder usually has three operating drums plus & strawline drum. The
strawline is normally only used for laying out and changing the operating
linese.

- When the carrier is a trailer, the power for the yarder may be included
with the trailer unit or it may be provided by the machine which tows
the unit.

— When the carrier is a truck, the power for the yarder is usually provided
by the truck {power take-off).

The general specifications for esmall mobile tower yarders are g ven in Table 6 on
Page 41, Some selected examples are given in Appendix 1.

Usage

The small mobile tower yarders are designed for single or multispan skyline usage
with a carriage (skyline crane), for lateral yarding. These systems are commonly used
in thimmings and partial cuts. Present emphasis is on yarding distances of 300 to 600
metres and a minirum of intermediate supports.

The crew consists of two or more men depending upon the equipment and the operating
conditions. The first two men required on the c¢rew are a machine operator and a
chokerman. The third man is usually a landing man, and the fourth is usually an
additional chokerman.

The felling operations are the same as those described under Yarders {see Page 9).

Small mobile tower yarders are designed for temporary use at one or more landings
in or at the edge of an operating area. The landing is normally at a truck rocad.
However, some types of these yarders can be used off the road to log isolated patches
of forest on steep terrain, which lie within areas which are to be logged with ground
equipment. In such situations the wood is yarded and bunched for subsequent transport
1o the roadside by ground equipment. In this way road construction can be reduced.
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Figure 25 - Bmall Mobile Tower Yarder — Trailer Mounted

Working Position

Courtesy James Jones & Sons Limited
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Figure 26 - Swall Mobile Tower Yarders — Truck Mounted

L

Travel Position Working Position

Top view Sicke view

Travel Position

Top view

Courtesy Reinhold Hinteregger
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Pigure 27 — Medium Mobile Tower Yarders

Truck Mounted

Skidder Mounted

ﬂ:ﬁlﬂ*..f/ .

Side view

Side view

Courtegy Steyr Forattechnik

Tank Mounted
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Side view

Front view

Courtesy 5. Madill Limited



2.5.2

Medium Mobile Tower Yarders (Figure 27)

General features

General features of the medium mobile tower 'ya.rder are as follows?

The tower and yarder usually come as a unit.
The tower can be laid down over the carrier for easy transport.

The tower is normally stabilized with three to six guylines depending
upon the tower height, tower design and the forces exerted npon the

tower.

The yarder usually has two to four operating drums plus a strawline
drum.. The sirawline is normally only used for laying out and changing
the operating lines.

The self-propelled carrier can be a skidder, truck, or the bases of
crawler or tank units.

The carrier and yarder usually are powered by the same engine,

The general specifications for medium mobile tower yarders are given in Table 7
on Page 42. Some selected examples are given in Appendix 1.

Usage

The medium mobile tower yarders are basically désigned for highlead and skyline
usage which is common on the west coast of North America. This is described below, under
"Large Mcobile Tower Yarders!'. Some of these yarders are also designed for the usage
described above under small mobile tower yarders.

2.5.3 large Mobile Tower Yarders (Figure 28)

General features

General features of the large mobile {ower yarders are as followa:

The steel tower can be telescoping or non-telescoping.

The tower is normally stabilized with three to eight guylines although some
towers can use up to twelve guylines. The number of guylines used is
dependent upon the tower height, tower design and the forces exerted upon
the tower.

The carrier (F1gure 29) is available a8 a trailer unit or as a self-propelled
rubber-tyred or tracked unit.

The yarder (Pigure 30) is available with two to four operating drums plus a
gtrawline drum. The strawline is normally only used for layout out and
changing the operating lines. ¢

The carrier and yarder are powered by the same engine, except when the carrier
is a trailer.

The general specifications for large mocbile tower yarders are given in Table 8 on
Page 42, Some selected examples are given in Appendix 1.
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Figure 28 - Large Mcbile Tower Yarder — Telescoping Steel Tower and
Yarder on Self-Propelled Rubber-Tyred Carrier
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Courtesy Washington TIron Works
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Figure 29 — Carriers for Large Mobile Tower Yarders
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Figure 30 - Yarders for Large Mobile Tower Yarders
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and the loading machine in order to keep the operations as synchronized as possiblse, In
such cases, the productivity of the loader is limited to the productivity of the yarder.

There are so many different cable configurations used with the large mobile tower
yarders that it is impractical to try to describe them all. However, since the highlead,
live skyline (slackline versions) and standing skyline (north bend version) configurations
give a good cross section of the various alternatives, these configurations will be
described below, and these have also been described in the section on Yarders.

Figure 31 -~ Logging Pattern for Most Large (and Medium) Mobile Tower Yarders

rLanding

5.5.4 Highlead (Figure 32)

This system, the most common on the west coast of North America, requires only a two—
drum yarder to handle the mainline and haulback lines. This is basically an uphill yarding
system for use in clearcuts (haul line} but is also used for downhill yarding. The logging
pattern shown in Pigure 31 is typical for highlead logging. No carriage is used. The
mainline and haulback line are connected with a set of swivels and chain, called butt rigging
(Figure 43 on Page 53), which is designed to accommodate two or three chokers. Maximum
yarding distance is normally about 300 meters. The logs heing yarded usually drag on the
ground.

The crew conpists of four or more men: one machine. operator, one landing man (chaser},
one man who oversees the yarding activities, and one or more chokermen.



Usage

The large mobile tower yarders being manufactured today are basically designed for
clearcut logging of the large timber in the steep terrain found on the west coast of North
America. Since these systems are designed to handle large, heavy wood, they have found
acceptance in other parts of the world where such wood is found in terrain which requires
the use of cable systems. Yarding distancesof 200 to 400 metres are most common, although
this can vary greatly depending upon the equipment, terrain and other conditions, and the
cable configuration used.s A description of the major cable configurations for large mobile
tower yarders is given later on in this sgectione.

The crew normally consists of three to seven men depending upon the cable configuration
and/or carriage used. More details are given in the descriptions of the different
configurations.

In the felling operations in large timber it is important to fell the trees in a
manner that will minimize breakage and the resultant value loss. In partial cuts and
thinnings i1t is alsc necessary to direct the trees so that the lateral yarding to the
skyline strip is as efficient as possible. In clearcuts the most common felling pattern
ig to direct the trees parallel with the contour as long as the terrain allows ite. When
sharp ridges occur across the slope, it is normally necessary to change the felling
direction to avoid excessive breakage. The tress should be felled parallel with each other
to minimize breakage. In felling operations in small timber, breakage is normally less
since the small stems are more resilient. In addition, the value loss when breakage occurs
is normally less in a small astem. Exceptions can be special preoducts such as poles and

pilings.

When using chokers, the felling direction, in relation to the yarding direction, is
not as critical to productivity as when using a grappl ) However, it is advantageous
(although not alwaye possible) for the felling direction to be parallel with the yarding
direction, especially when little or no lift can be applied to the leading ends of the logs
since hang-upe will be reduced.

When using grapples with mobile towers it is most desirable that the trees are felled
at right angles to the direction of yarding because this allows a greater number of logs and
a greater portion of each log to be exposed to each yarding strip. This permits the yarding
etrips to be farther apart and thereby reduces the number of yarding stripe required per
operat ing area.

An important difference between using chokers and grapples is the effective width of
the yarding strips. The chokermen can pull the chokers ocut to either side of the yarding
gtrip to get logs. This increases the effective width of each yarding strip. A grapple
can only pick up logs which lie under the grapple.

The effective width of a grapple yarding strip is relatively limited. However, the
width of a yarding strip can be increased by side blocking. The yarding strips usually
radiate out from the landings as shown in Figure 31,

Large mobile tower yarders are designed for temporary location at one or more landings
in or at the edge of an operating area. Since the yarding machines are somewhat fixed in
position and have no swing capabilities, the incoming logs are all placed in the same
location on the landing. When the landing is on a truck road, a loader is normally kept
at the landing to keep it open for incoming logs and to load loge on to trucks. In planning
the operations it is important to consider the difference in productivity between the yarder
and the loading machine in order to keep the operation® as synchonized as possible., In such
cages, the productivity of the loader is limit ed to the productivity of the yarder.

1/ A grapple/carriage combination is shown in Figure 47b,
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Figure 32 - Highlead with a Large (or Medium) Mobile
Tower Yarder - Two Operating Drums

A—Main Line
B ~Haulback Line:

Courtesy Skagit Corporation

2.5.,5 Live Skyline (Figure 33)

These systems use a carriage and require a yarder with two or more drums depending
upon the configuration used. If the carriage used is such that the chcokers are attached to
it, ae in Figure 44, the mainline must be lowered in order to reach the logs, therefore the
gystem is best suited for a clearcut operation.

If the gkidding line can be pulled out of the carriage (Figures 45, 46 and 47a on
Pages 54 and 56 respectively), this system is better adapted for thinning, or partial
cutting. When using two—drum yarders the system is normally only for uphill yarding with
the carriage returning to the ocperating area by gravity (Figure 33a). When using yarders
with three or more operating drums, the system can be used for uphill and downhill yarding
(Figure 33b). Maximum yarding distance is about 750 metres.

Compared to the highlead system, skyline systems have the advantage of being able to
lift the leading end of the logs, or the entire logs, clear of obstacles on the ground. In
addition, using gravity to return the carriage to the operating area has the advantage of a
short cycle time due to the rapid return (can exceed 25 m/s) of the carriage to the
operating area.

The crew for live skyline yarding with a radio controlled grapple carriage can be as
few as three men (including a man to take care of yarding strip changes) since there is no
need to have a man at the landing or for getting chokers. The crew for live skyline
yarding using a choker carriage normally coneists of five or more men.



Figure 33 - Live Skyline with a Large (or Medium) Mobile
Tower Yarder

a. Gravity - Two Operating Drums

Db. Black Line - Three Qperating Drums

B e e T

Courtesy Skagit Corporation
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2.5.6 Standing Skyline (Fignre 34)

These systems usually require

configuration used.

one drum. is required to operate some
use a carriage (Figures 45 and 46 on
partial cutting or clearcutting with

a yarder with two or more drums depending upon the

If the skyline is not controlled by one of the yarder drums, only

standing skyline systems (gravity). These systems
Page 54, and can be used for thinning, and for
the same limitations as in the live skyline systems.

Some standing skyline systems, such as the north bend system shown in Figure 34, are used

for swinging decked logs.

some yarders can yard up to 1 200 metires.

Maximum yarding distance is normally about 600 metres, although

The crew for a standing skyline system usually consigts of five or more men..

Figure 3 - Standing Skyline Yarding with a Large (or Medium)

digure >4

Mobile Tower Yarder — Two Operating Drums plus
Skyline (North Bend configuration)

.\

Courtesy Skagit Corporation

Table 6

- 3mall Mobile Tower Yarderg — General

A —Main Lina
B—Haulback Line
C —Skyline

Specifications

Maxirmim

Max imam

Maximam

Maximim

Maximam
Maximum
Maxinmum
Maximam
Maxirmm

Maxximim

load capacity

pulling power - Skyline
pulling power - Mainline
pulling power — Haulback

line speed - Skyline
line speed - Mainline
line speed — Haulback
drum capacity — Skyline
drum capaciiy — Mainline
drum capacity — Haulback

Tower height

Engine power

Weight (tower, yarder and carrier)

600

20
{2 000

10
(1 000

10
(1 000

0.5
3.5
4.5
300
300
600
4.5

19
(25

2 000

to

to
to

to
to

1o
to

to
to
to
to
to
to
to

to
to

to

2 500 kg
200 kN
20 400 kp)

70 k¥
7 100 kp)

60 KN
6 100 kp)

5.0 m/s
8.0 m/s
8.0 m/s
800 m

1 200 m
1 600 m
10.0 m

186 kW
250 hp)
20 000 kg
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Table 7 = Medium Mobile Tower Yarders — General Specifications

Maximm pulling power - Skyline 170 to 500 kN
(17 300 to 51 000 kp)
Maximum pulling power — Mainline 110 to 280 ki
{11 200 to 28 500 kp)
Maximum pulling power -~ Haulback 100 to 240 KN
(10 200 to 24 500 kp)
Maximum line speed — Skyline 4.0 to 10.0 m/s
Maximum line speed - Mainline 4.0 to 16.0 m/s
Maximum line speed — Haulback 5.0 to 16.0 m/s
Maximum drum capacity - Skyline 200 to 1 500 m
Maximum drum capacity — Mainline 150 to 1 300 m
Maximum drum capacity - Haulback 350 to 1 300 m
Tower height Ts5 to 20.0m
Engine power 45 to 261 kW
(60 to 350 hp)
Weight (tower, yarder and carrier) 14 000 to 50 000 kg

Table 8 - Large Mobile Tower Yarders - General Specifications

Maximim pulling power — Skyline 340 to 1 600 kW

(34 700 to 163 100 kp)
Maximuim pulling power - Mainline 310 to 1 300 X

{31 600 to 132 500 kp)
Maximum pulling power - Haulback 110 to 880 xW

(11 200 to 89 700 kp)
Maximum line speed — Skyline 4.0 to 10,0 m/s
Maximum line speed — Mainline 4.0 to 13.0 m/s
Maximum line speed — Haulback 9.0 to 30.0 m/s
Maximum drum capacity ~ Skyline 500 to 900 m
Maximum drum capacity — Mainline 300 to 00 m
Maxinum drum capacity — Haulback 900 to 1 800 m
Tower height 15 to 3T m
Engine power 224 to 485 kW

(300 to 650 hp)

Weight (tower, yarder and carrier) 30 000 to 120 000 kg

2.6 Running Skyline Swing Yarders

Rumming skyline swing yarders (Figure 35) have received rapid acceptance since their
introduction in the Pacific Northwest region of North America at the end of the 1960's.

Thie system has the advantage of being very mobile, has a swinging boom and normally
uses a slackpulling carriage with chokers (Figure 47a on Page 56), or with a grapple
(Figure 47b on Page 56).
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Running skyline swing yarders are designed in the following way:

- The three main components (tower, yarder and carrier) come as:
a complete unit.

~ The leaning steel tower is normally of lattice construction.

~ The leaning steel tower is normally stabilized with two
guylines.

~ The yarder has three operating drums:

- 2 mainline drums (or a mainline drum and a
slackpulling dmrn)

~ 1 interlocked and tensioned haulback drums

In addition the yarder has a strawline drum. The strawline
is normally only uszed for laying out and changing the
cperating lines.

- The yarder and the leaning steel tower are mounted on a swing
assembly on the carrier and the entire unit is self-—
propelled.

- The self-propelled carrier is either rubber-tyred or tracked.
~ The carrier and yarder are powered by the same engine.

The general specifications for running skyline swing yarders are given in Table 9
on Page 46.

Some selected examples are given in Appendix 1.

To take advantage of the mobility of this yarding system, the harvesting
operations can be planned so that the rurming skyline swing yarder can move along the road
and pile the yarded logs on the road behind it as shown in Figure 36. This is especially
applicable when using a grapple carriage in a clearcut area. Note that the itrees are
shown to be felled at right angles to the yarding direction for grapple yarding. Yarding
can be uphill or downhill.

Piling the logs on the road eliminates the need for large landing areas. This
also eliminates the need to keep a loading machine at the landing as compared ta the
situation when stationary cable systems are used. With a rumming skyline swing yarder
the loader can move in after the yarder hasg finished the area, and load the logs out om
a contimious basis (progressing from B to A as shown in Pigure 36).

If the road system is such that logs can be hauled out in the opposite direction,
the loading and iransportation can begin before the yarder has finished in the cperating
area (in this case progressing from A to B as shown in Figure 36).

In either case the loading and transportation is not affected by the yarder's
productivity and these activities do not, therefore, interfere with each other. This
permites better equipment utilization and productiviiy than the situation described for
large mobile tower yarders (see Page 35),



Pigure 35 — Running Skyline Swing Yurders

a. Slackpulling Carriage with Chokers

b. Slackpulling Carriage with Grapple

Courtesy Skagit Corporation
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Figure 36 - Running Skyline Swing Yarder Using a Grapple in .3 Clearcut
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Although a running skyline system need only consist of an interlocked mainline and
haulback, in practice it consists of two rmainlines {a mainline and slack-pulling line) and
a haulhack line. The haulback is tensioned to provide lift. By employing two mainlines
it is possible to control the slackpulling operations from the yarder. The load is
supported by the running skyline (which is also the haulback) plus the hanlback and the
mainline(s)., Since the load is supported by the equivalent of two lines, these lines can
be lighter than any single line required to support the load. The best and most efficient
means of maintaining the tension between the mainlines and haulback and at the same time
conserving as mich as poesible of the power used in maintaining this tension, is through
the use of an interlock. This tension system allows the deflection of the lines to increase
with an increased load, rather than increasing the tension of the lines. This minimises
overloading the lines and the rumning skyline anchors.

As with all skyline systems, running skylinee require proper deflection. Deflection
is affected by topography but can be improved by the proper location of the harvesting road.
Once the road has been located, the only means of increasing deflection is to elevate the
single tail block, since intermediate supporis are not used.

Since this system uses a slackpulling carriage with chokers or a grapple, it can be
used for thinmning, partial cutting and clearcutting. When using a grapple in a clearcut,
the machine operator handles all yarding and decking operations from the cab of the yarder.
When the operatoer has a good view of the harvesting area he positions the grapple over the
logs, picks up the logs, yards them to the decking area, places them in the deck by opening
the grapple and returns the grapple to the logging area to pick up the next log(s).
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The cycle ig repeated until it is necessary to move the yarder or the tailhold. If the
operator cannct see the logs to be picked up, the man in the logging area guides him to the
logs by giving him directions over a radio.

When using a grapple the workers do not need to get near the operating lines.
Because of this it ie possible to safely operate the grapple system at night by illuminating
the cperating area with lights. This greatly increases the available operating time which
is advantageous, due to the high investment cost of the yarder.

The crew consists of two or three men in a grapple operation: one yarder operator,
two or more men in the logging area, and one man at the landing. The men in the logging
area are respongible for making the tailhold changes. A mobile tailhold, normally mounted
on an old crawler tractor, is often used in a grapple operation in a clearcut area. This
allows the tailhold to be moved quickly and easily.

The felling operations are the same as described under Large Mobile Tower Yarders.
There are running skyline swing yarders which are capable of yarding distances of
more than 650 metres. However, in the Pacific Northwest it is common practice to use a

yarding distance of 200 to 225 metres.

Runmning skyline swing yarders can also be used in other cable configurations, such
as highlead, gravity, etc.

Some running skyline yarders are used with the carriers and towers described under

Large Mobile Tower Yarders.

Table 9 - Running Skyline Swing Yarders
General Specifications

Maximum pulling power — Mainlines 220 to 550 k¥

{22 400 to 56 100 kp)
Maximum pulling power - Haulback T0 to 530 kN

(7 100 to 54 000 kp)
Maximm line speed — Mainlines 4.0 to 15.0 m/s
Maximam line speed - Haulback 4.0 to 16.0 m/s
Maximum drum capacity — Mainlines 450 to 850 m
Maximum drum capacity - Haulback 700 to 1 500 m
Tower height 13.5 t0 19.0 m
Engine power 142 to 343 kW

(190 to 460 hp)

Weight (tower, yarder and carrier) 40 000 to 90 000 kg



Table 10 = Comparison of the Different Cable Yarding System Classifications = @eneral Specificatiors

Summary of Tables 1 through 9 {excluding Table 4)

Clagegification Independent Bunching Machine-mounted Yarders Yarding Trailers for Con-

Winches Winches tinuous Mainline System
Maximum pulling power 5 to 45 kN 10 to 735 KN 10 10 150 KN 60 XN

{500 to 4 500 kp) {1 000 to 75 000 kp} {1 00O to 15 000 kp) (6 000 kp)

Maximum line speed 0+4 %o 1.5 m/s 0.4 to 2.5 m/a 2.0 to 10,0 m/s 1.4 m/s
Maximum drum capacity 50 t0 25 m 30 t0 800 m 600 to 4 200 m 400 m
"Power" height - 0 to 5.5 m = dm
Engine power 4 to 37 kW 11 to 336 kW 7 to 149 kW 88 kw

{5 to 50 hp) {15 to 450 np) {10 to 200 hp) (120 hp)
Height 40 to TS0 kg 100 to 2 000 kg 500 to 7 000 kg 14 000 kg
Classification Small Mobile Tower Medium Mobile Tower Large Mobile Tower Rurming Skyline Swing

. ’ Yarders Yarders Yarders Yarders _
Maximum pulling power — Skyline 20 to 200 kW 170 to 500 kN 30 to 1 600 kN -
{2 000 to 20 400 kp) (17 300 to 51 000 kp) (34 700 to 163 100 kp)
Maximim pulling power - Mainline 10 to 7O kW ) 110 to 280 k¥ 310 to 1 300 kN 220 to H50 KW
{1000 te T 100 kp) {11 200 to 28 500 kp) (31 600 to 132 500 kp) (22 400 to 56 100 kp)
Maximum pulling power - Haulback 10 to 60 kN 100 to 240 N 110 to 880 I 70 to0 530 kN
{1 000 to 6 100 kp) (10 200 to 24 500 kp} (11 200 to 89 700 kp) {7 100 to 54 000 kp)
Maximam line speed -~ Skyline 0.5 to 5.0 m/s 4.0 1o 10.0 m/s 4,0 to 10,0 m/a -
Maximum line speed - Mainline 3.5 to 8.0 n/s 4.0 to 16,0 m/s 4,0 to 13.0 m/s 440 to 15.0 m/s
Maximum line speed ~ Haulback 4.5 to 8.0 m/e 5.0 to 16.0 m/s 9.0 to 3.0 m/s 4.0 to 16.0 m/s
Maximum drum capacity — Skyline 300 to 800 m 200 to 1 500 m 500 to 900 m -
Maximum drum capacity — Mainline 300 to 1 200 m 150 to 1 300 m 300 to 900 m 450 to 850 m
Maximum drum capacity — Haulback 600 to 1 600 m 350 10 1 300 m 900 to 1 800 m 700 40 1 500 m
Tower height 4.5 to 10.0 m Te5 to 20,0 m 15.0 to 37.0 m 13,5 to 19.0 m
Engine power 19 o0 186 kW 45 to 261 kW 224 to 485 kW 142 to 343 kW
(25 to 250 hp) (60 to 350 hp) (300 to 650 hp) (190 to 460 hp)
14 000 to 50 000 kg 30 000 to 120 000 kg 40 000 to 90 000 kg

Weight (tower, yarder & carrier) 2 000 to 20 000 kg
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3+ CARRIACES AND ACCESSORIES

Carriages are available in many different designs. Carriage design must be
compatible with the harvesting conditions and requirements and with the cable logging system
which will be used. These design features are important in the classification of carriages
in accordance with the types of application for which the carriage can be used.

Some important factors which determine the type of application for a carriage are:

— whether or not the carriage can pass over intermediate skyline supports

— whether the carriage is held in positior on the skyline with a carriage
stop, carriage clamp or operating lines

- whether or not the carriage is dependent upon gravity to carry it in one
direction along the skyline

— whether or not the carriage has skidding capabilities

- the cable logging systems with which the carriage can be used.

Since most carriages have a combination of operating features and the same carriage
can often be used in different ways, modified for different applications and used with
different cable logging syetems, it is impossible to classify each carriage into a single
category.

The major carriage features and some modification possibilities are described belows

3.1 B8Single-Span Skyline Carriage

Such carriages cannot pasg over intermediate skyline supports and therefore are
limited to Bingle span usage. See the examples in Figures 37 {below), 44, 45, 46 and 47
on Pages 53, 54 and 56 respectively.

It should be noted that some of these carriages can be modified for multispan
skyline usage.

Figure 37 — Single Span Carriage

Held in position with operating lines, Nom-gravity, Skidding Capability.
(Normally used with double drum Machine-mounted Winches and Small Mobile
Tower Yarders)

Mainline

{Skidding Line) 'Mainline

{Skidding Line}

Courtesy James Jones & Sons Limited
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3.2 Multispan Skyline Carriage

Such carriages are designed to pass over intermediate skyline supports and therefore
can be used on multispan skylines. See the examples in Figures 38, 39, 40, 41 and 42,

Figure 38 - Multispan Carriage

Held in position with operating lines, Non—gravity, Skidding Capabilitiy,
(Normally used with Small Mcbile Tower Yarders)

Haulback

Mainline
{Skidding Line} Courtesy James Jones & Sons Ltd

3¢3 Carriage Stops

Carriage stops are one means of holding the carriage in position on the skyline. An
example of a carriage used with carriage stops is shown in Figure 39. Carriage stops can be
moved to any location along the skyline and locked in place by a man on the ground. When the
carriage comes into contact with the carriage stop it is automatically locked in place, The
choker hook can then be lowered by letting the operating line feed through the carriage (gravity
system) or by feeding out the ekidding line from an internal skidding drum {non-gravity system).
When the turn of the logs is brought info the carriage, the carriage is automatically released.

Figure 39 — Carriage Stops

Multispan carriage, held in position with carriage stops, Non-gravity,
Skidding Capability (Normally used with Yarders and Small Mobile Tower |

Yarders)
Carriage Stop Carriage Carriage Stop
{Landing ) r(Loodmg]
e W'i"’,_-,d PEERIP (;,w, = W_:I'iuu i
Skyline - % _/A ~

Operating _»";

Line
{Endless)

Courtesy Reinhold Hinteregger



3+4 Load Beam

Such unite (Figure 40) consist of a set of blocks and bars which are attached to
carriages of the type shown in Figures 39 and 4l.

Load beams increase the load capacity of the carriage by 50 percent and allow the
load to be transported horizontally.

Figure 40 - Load Beam

Multispan Carriages, held in position with Carriage Stops or
Clamps, Non—gravity or Gravity, Limited Skidding Capability
(Norma.lly used with Ya.rders)
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Courtesy Reinhold Hinteregger

3:5 -Clamping Carriage

Such carriages employ one or more carriage mounted clamps to hold the carriage in
pesition on the Bkyline. The clamps are activated by a timer, by radio or manually when
the carriage is stopped. The skidding line is fed out in the manner described above under
Carriage Stop. When the turn of logs is brought up to the carriage the clamp is released
automatically or by radio.

Examples of the most common types of clamping carriages used with yarders are shown
in Figure 41. These carriages employ one clamp. Another clamping carriage construction,
which is used with yarders, is shown in Figure 42. This type of carriage uses two clamps:
one on the skyline and one on the haulback line.

The mainline, haulback line and skidding line are connected at a squirrel carriage
which runs cn the skyline. The lines can also be connected with a three-way swivel. The
clamps functicorn in such a marmer that when the skyline clamp ig open, the haulback clamp is
closed. In this sitvation the carriage can be moved on the skyline by moving the operating
line. When the carriage is positioned and the skyline clamp is closed, the haulback clamp
is opened and the skidding line can be let out and pulled in by moving the operating lines.

Clamping carriages such as the one shown in Figure 45 on Page 54 returm to the
operating area by gravity, are positioned in the skyline with the mainline, the clamp is
activated mamally or by radic and the skidding line can then be pulled out, The type of
carriage shown in Pigure 46 on Page 54 is operated in the same manmer as the carriage in
Figure 45, with the exception of the skidding line which is operated by a radio-controlled
motor in the carriage.



Figure 41 — Clamping Carriages; Single Clamp Design

Multispan Carriages, held in position with Carriage
Clamp, Skidding Capability

(Normally used with Yarders and Small Mobile Tower
Yarders)

as Gravity with Load

Clamp
= Skylina:

;Opercting Line
/(Skidding Line!

|

Choker Hook

b. Non—gravity

Skyline

Operating
Line
{Endless

Imternal Skidding
Drum

Skidding Line

Courtesy BACC Seilbahnen
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Figure 42 ~ Clamping Carriage — Two—Clamp Design

Multispan Carriage, held in position with Carriage Clamp, Non-gravity,
Skiddin§ Capability (Nomlally used with Yarders and Small Mobile Tower
r8

Yarde
Corriage Squirrel cariage
r r |—-Skyl'n¢
00 [z 100
]7 4 -l -
nf - Haulback line 1 ;/ N _
3 // L Mamniine
Clamps * /-
Skidding line — or
\ Swivel
e g
1
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3.6 Operating Lines

When carriage stops or clamps are not employed, the operating lines are used to hold
the carriage in position on the skyline. In the examples shown in Figures 37 and 38, the
carriage is returned to the operating area with the haulback line and is positioned along
the skyline with the mainline and haulback line. In these examples the mainline also
serves ag the skidding line.

The type of carriage shown in Figure 44 returns to the operating area by gravity and
is positioned on the skyline with the mainline. Some carriages of this design also have a
skyline clampe Since there are only chokers and no skidding line, the skyline must be
lowered in order for the chokers to be connected around the logs.

Carriages of the type shown in Figure 47 are returmed to the operating area with the
haulback line which also serves as the rumning skyline. The carriage is positioned with the
mainlines and haulback line. The skidding line shown in Figure 47a (on Page 56 Nk, St
operated with the mainlines (mainline and slackpulling 1i_ne) as is the grapple line in
Figure 4Tb (on Page 56 ). The grapple line opens and closes the grapplese. Since the
grapple is attached to the carriage and cannot be lowered, it is necessary to lower the
carriage in order for the grapple to grab any logs. However; the skidding line can usually
be extended out to 40 m or more with such carriagese.

3.7 Qravity Carriage

Such carriages depend upon gravity to carry the carriage down the skyline. European
gravity carriages, such as that shown in Figure 41a, normally use gravity to transport the
carriage when loaded.

The North American gravity carriages, such as those shown in Figures 44, 45 and 46 on
Pages 53 and 54 normally use gravity to transport the carriage without a load.
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Figure 43 ~ Highlead Butt Rigging ~ Two—Choker Design

Single—aspan from Tower to Tailblock, Non—gravity, Held
in position with Operating Lines; No Skidding Capability
{Normally used with Medium and Large Mobile Tower Yarders)

Haulback Swivel Swivel ~—Mainline

line

3.8 Non—gravity Carriage

Such carriages use operating lines to move the carriage in either direction along
the skyline, The term "all-terrain” is uged in the European Alps to describe cable cranes
which do not depend upcn gravity for transporting the loaded carriage. The carriages for
these systems (Figures 39, 40, 41b and 42) are designed for uphill or downhill yarding as well
as for uge over flat terrain,

The carriages shown in Figures 37, 38 and 39 can be used for uphill and downhill
operations. If a haulback line is attached in addition to the mainline, carriages of the
types shown in Figures 44, 45 and 46 can also be used for uphill and downhill operations.

Figure 44 - Single~Span Carriage, No Skidding Capability

Held in position with operating lines, Gravity without Load
(Normally used with Medium and Large Mobile Tower Yarders)

— Skyline

)

S é -

3 R

Main line

a4— Chokers
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3.9 Butt Rigging
This is not a carriage but is actually a set of swivels and chain which is used to
connect the mainline and haulback line together (Figure 43). Chokers are fastened to the
butt rigging. The butt rigging is returned to the operating area with the hanlback line
and is positioned with the mainline and haulback line. $Since there is no skidding line,
the butt rigging must be lowered in order for the chokers to be comnected arcund the logs.

Figure 45 ~ Single Span Carriage, Skidding Capability

Held in position with Carriage Clamp, Gravity without
Load (Normally used with Medium and lLarge Mobile Tower

Yardera)

Main line
{skidding line]

Chokers

310 Skidding Capability

With a carriage which has skidding (later yarding) capability it is possible for a
skidding line to be extended out from and pulled into the carriage. The skidding line is
usually either an operating line which is pulled through the carriage (Figures 37, 38, on
Pages 48 and 49; Figure 41a, Page 51; and Figure 45, above }; a separate skidding line
which is pulled through the carriage (Figures 42 and 47a); or a separate skidding line
which is contained on a carriage-mounted skidding drum (Figure 39 on Page 49; Figure 41b,

Page 51; and Figure 46, below).

Figure 46 — Single—Span or Multispan Carriage, Radio—Controlled

Held in position with Carriage Clamp, Gravity without Load or
Non-gravity, Skidding Capability (Normally used with Medium or
Large Mobile Tower Yarders)

SkylineT G}‘L— Clamp. _{;‘}

L

i

Skidding line

r— Chokers
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4 carriage which can be used for skidding is often called » "elackpulliing carrisge"
in North America.

Carrizges that have skidding cepability cexm e used in thiming amd partial cutting
operations as well az clearcut operations: Jerriages which do not heve skidding capsbility
(Figures 44 and 4Tb, znd the mus$ rigging shown in Figure 43) sro designed for clearcut
cperationg. The use of non-skidding varriagss for thinming and mrtiel out oneretions
uguzlly results in umsiecessary damage to the remsining trese as well a5 = grzater number of
yarding strips when somparsed to the use of siridding carrisges in the sems sitvation.

The general specifications for carriages are given in Teble 11 on Page 57, and some
pelected examples are given in Appendix 1,

3,11 Carriage and Cable Logging System Combinations

The possible carriage and cable logging system cormbinations are numerocus and appear
to.be infinite in number. Fach of the captions for Figures 37 through 47 includes s comment
regarding the cable logging system(s) with which the illustrated type of carriage is
normally used. These are usually the systems for which the carriages were originally
designed. This does not, however, mean that usage is limited to the systems mentioned.

The types of carriages shown in Figures 37 through 42 are commonly used in Europe.
The butt rigging shown in Pigure 43 and the types of carriages shown in Figures 44 through
47 are commonly used in North America.

The important carriage features and the cable logging system{s) with which. these
features are most commonly employed are chown in Table 12.

3.12 Ekyline Load Capacity

An aspect of carriage design that has an imporiant influence upon the ioad capacity
of a live or standing skyline is whether the carriage is unclamped or clamped to the skyline.
Except for a chord slope of O percent the load carrying capability of a skyline with =
clamped carriage will be less than for an unclamped carriage. This differmnce in load
capability can take on important proportions. With a very steep slope and s large
deflection {refer to Figure 48), e.gs 80 percent chord slope and 15 percent midspan
deflection, an unclamped carriage can have an allowable payload that is more than X pevcent
greater than for a clamped carriage. This is dus to the zasigiance thst the ekyline receives
from the mainline when the mainline helps support the load, The diff'erence in load carrying
capability is valid only for the time during which the carriage is clamped,

For the purpose of describing the effect upon skyline load capacity;, carriagsa can be
divided into the two following categories:

a) Clamped carriages

This includés all clamped carrizges (carriage stope have the same function as a
clamp) which do not have an active mainline pulling towards the upper end of
the skyline., In other words; the mainlire is asmumed to be slack or pulling
toward the lower end of the skyline.

b) Unclamped carriages

This includes not only unclamped carriages, but also clamped carrisges with an
active mainline pulling toward the upper end of the skyline.



Table 12 ~ Carriaze and Cable Logging System Combinations Commonly Used Together

Cable Logging Systems |
Czrriage Peatures Machine-mounted Yarflers Mobile Tower Yarders vz Shpline
Winches Singie [Multispan Small (Medium| Large Swing Yarders
Single--Span Deeign X : X X X X : ¥
Multi-Span Design X X X X
Carriage Stop Control X X X
Carriage Clamp Control ﬁ X X X X X A
Operating Line Control X i X X X X T X ﬁ
Gravity with Load X X
Gravity without Load ‘ o % X X
Non—gravity X . X X X X X X
Load Beam At{achment X X -
Skidding Cepability z - X X X X L. X
No Skidding Capability : X X X X
Butt Rigging X X X " -
= _—

— gg_




4« PRODUCTIVITY

1 PFactors which affect Productivity ]

The productivity of cable logging systems is highly diverse due to the great variability
in the natural and the developed (mza.n—ma.rle?gv conditions to be found in forests and forest areas.

Generally, each harvesting plan is determined by the prevailing natural forest conditions
and the silvicultural regime tc be practiced, taking into consideration environmental factorse.
Natural and developed conditions will affect each other at the primary stage of harvesting
plarming.

It is logical to assume that there are certain stands that can best be harvested with
tractors,; whereas others, in more difficult terrain, can best be harvested by cables.s TIn
other words, more than one system may be applicable for a set of natural conditions. It is
often a Question of creating the right set of developed conditions to meet those in existing
forests.

If the wrong set of developed conditions is adopted for use in natural foreete,
productivity will never reach its potential level. Similarly, a cable logging mystem may be
employed in a set of both existing natural and developed conditions, even though, if the
situation was thoroughly analyzed, it would be advantageous to change the developed conditions.
A change in developed conditions can improve the productivity of the system employed, or can
allow for the introduction of a system more suited to the modified conditions.

Although productivity is an important consideration when selecting a cable logging
system, the final choice rmust be based primarily upon the economics of the forest operations
after having considered the environmental impact of the proposed systeme It could be that,
even though the productivity of a cable logging eystem reaches accepbtable levels, it still may
not be the most appropriate or the most economical one for use in natural forest. Because of
the great number of variabilities which exist in forest areas, each case must be judged entirely
on its own merits.

Important natural variables are:

-~ Weight, size and form of trees and logs
- Distribution, size and location of foreet stands
Size class digtribution of trees arnd logs within a stand

Volume per ha

Topography

- Length of slopes

Density of obstacles and vegetation

-~ Climate

Important developed varisbles are:
— Road locetion, standards and spacing

Terrain transportation distance (a function of road spacing)

- Lif't and deflection

~ Cutting, limbing, bucking, decking, loading and hauling conditions

Capability, experience and organization of persomnel

Type of harvest, ise. silvicultural treatment: clearcut, partial cut, thinning etoc.
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The above variables not only influence productivity but are also instrumental in
determining which cable logging system should be selected for harvesting a forest resource.
Only after an appropriate system {or systems) has been selected, with consideration to the
above variables, is it possible to forecast the levels of productivity which can be expected
under the existing natural conditions and under the conditions to be created in the
development of the forest. '

4.2 Mechanical Svecifications

According to the natural and developed conditions, an appropriate cable logging system
(or systems) would be selected. Each system generally consists of a power supply, wire rope,
carriage and other accessories. One or more machines should be selected from amongst the
available ones.

Each machine has both mechanical and/or economical advantages and disadvantages.
Therefore, the mechanical specifications of each machine are important as factors which must.
correspond to the natural and developed conditione.

Important mechanical specificatione are:

~ Maxirum pulling power of each operating line
~ Maxirum line speed of each operating line

= Maximum drum capacity of each operating line
~ Engine power (or engine power required)

- Number and type of drums (including options)
~ Tower height

~ Weight (of complete uLni‘b)

4.3 Available Productivity Data

A great deal has been written about the productivity of cable logging operations.
Unfortunately, only a very pmall portion of the available information contains enough of the.
important background data which is necessary to make meaningful comparisons with other cable
logging operations. ¥When the important variables are not known, comparisons can be mis—
leading, and can lead to incorrect conclusions and thus increased costs, especially when the
oable logging system chosen is not the most appropriate for the existing forest conditions.

The only produotivity data presentad in thie report is that which has been derived
from studies and analysie of cable logging operations conducted in different parts of the
world. This is only a small portiom of the preductivity data which has been published
throughout the world. Even though there is much more available, very litile of it meete
the data criteria establismhed for this report. These criteria ares

~ The deta muet be based upon field measurements

~ As many meapuremente as possible must be taken, over a sufficient period of time,
in crder %o arrive at tolerable average results, i.e. the data presented must be
for average production resultis, not exceptional production results

~ Data must be given on the variables listed below:
- Volume per ha
Number of pieces per ha

1

Volume per piece

Harvesting system (full-tree, tree-length or shortwood)

Type of cut (clearcut, partial out, thinning, etc.)
Uphill or downhill
Average yarding distance in mainline and lateral
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- Useful data on the variables would bejf
— Area : E
— Topography

Density of obstacles and vegetation

Weather and temperature

- Indiapansable mechanical and operational data must besz
= Maximum pulling power of the mainline

- Type of cable configuration

- Useful mechanical and operational data would be:

— (apability, experience and organization of personnel

Data should be presented as shown below, or in such a manner that it can be
converted into this form for comparative purposes:

— Volume in solid cubic metres

— Productivity per 8~hour ehift

- Number of yarding cycles/turns per 8-hour shift

~ Moving, sef-up and take—down times

The data presented in Table 13 gives the average productivity in cubic metres (solid)

per 8-hour shift, segregated within each category of cable logging system according to the
maximum pulling power of the mainline.

It is important to note that over shorter pericds of time, for example one day, there
can and will be great deviations from average productivity. There are exceptional
operating daye in which production can be much more or less than the average productivity.
Such exceptional days cannot be used as a Zuide to the productivity that should be expected
from a cable logging system.

444 Productivity of Different Cable Logzing Operations

Productivity will wary greatly from region to region and from logging unit to logging
unite. The information presented here gives a fairly' representative picture of the
variations which occur in average production. The reasons for these variations are many
and can be better understood by examining the data given for each example in Table 13 (on
Page 68)« Figure 49, given at the end of Table 13, shows productivity related to pulling
power for all the cable logging system examples given in Table 13, It should be noted
that the average maximam yarding digta.nce has been rounded to the nearest 5 m and productivity
has been rounded to the nearest 5 m~ in Table 13.

Variability in productivity is described, by cable logging system, in the following
sections:

4.4.1 TIndependent Bunching Winches

The productivity of independent bunching winches varies primarily with:
— Pulling power
- Yarding distance

- Perrain conditions {i.e. boulders)
- Piece sige
- Volume per ha
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These winches are usually used in ground lead and are ma.inl.y designed for use in
thinnings where the logs may be quite small, In forest stands with larger tree and log
sizes, bunching is of less importance.

Productivity can also be improved by hanging the blocks at a height that will give
gome 1ift to the leading end of the turn.

The maximum yarding distance is quite short - usually between 10 and 50 m.

Table 13 presents data from some operations in which the productivity of independent
bunching winches was measured.

Table 13 indicates that the correlation between mainline pulling power and
productivity is relatively consistent, which indicates that the winches in these exa.rpples
are rather well suited to the conditions in which they were used, and were .employed in
a relatively efficient manner. For example, in the 8 kN cla?.ss the small volume per piece
and per turn in one operation was compensated for by increasging the num'bez; gf turns.

This indicates that the ability to yard faster with a smaller turn was wtilized.

Whether the machines are radio-controlled or not is not directly related to the
productivity. In other words, the volume per turn is not affected by the number of
operators. Costs due to the machine prices (depreciation), wages, or other costs weuld
decide which type is better in each case. Radio—comirolled machines are usually more

expensive.
4.,4.,2 Wachine-Mounted Winches

Machine—-mountted winches are unique among the cable logging systems in that, other than
for some special exceptions, their productivity is directly related tothe capacity and travel
speed of the base machine upon which the winch is mounted. This is due to the fact that the
terrain transportation is done primarily with the machine, and the winch is normally only use
for short distance movement of logs. Consequently, pulling power and productivity are not
directly related for machine-mounted winches.

4.4.3 Yarders

The productivity of yarders varies primarily with:

— Pulling power

— Line speed

- Mainline load capacity (for non-skyline configurations)
= Skyline load capacity (for skyline configurations)

- Yarding distance (for highlead; skyline length and lateral skidding distance)
— Piece gize

— Volume per ha

- Number of pieces per ha

- Type of harvest (clearcut etc.)

- Harvesting system (full-tree etc.)

- Cable configuration

In a skyline configuration, an increase in line speed will increase productivity;
however, this generally requires an increase in engine power. In highlead or other cable
configurations in which loge are dragged along the ground, line speed may have less effect
on productivity than in the skyline configuration, since ground obstacles might prevent
gmooth yarding. Therefore in highlead, pulling power is more important than line speed
gince it is necessary to pull more load at slower speeds. In other words, the productivity
in a skyline configuration will be due to both the pulling power and the line speed; the
former affects the size of the turn and the latter affects the number of turms; however,
productivity in the highlead system will be mostly due to pulling power msince the line speed
will be Blow and the number of turns will be more or less constant.
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An increase in load capacity will allow an increase in load size,; but the number of
turms per productive hour may decrease since the time required to assemble an adequate load
may increase. Log size and weight are an important function of productivity along with pre-
treatment such as topping, limbing and bucking (i.e. harvesting system).

As yarding distance increases, productivity per shift decreases. However, as the
yarding distance increases and the productivity decreases, the number of hours gvailable for
production will increase, since less time is spent on setting-up. In normal cases, higher
productivity is obtained from shorter yarding; however, overall costs may not be reduced if
additional reoad cosmts are taken into account.

Generally speaking skyline configurations are used for longer yarding distances
rather than highlead. Optimal yarding distances are in the order of 200 to 250 m in
highlead and 400 to 600 m in skyline configurations. 4 cable configuration which is
suitable for the yarding distence should be &electeds

As lateral yarding distance increases, productivity will decrease, and this will be
even greater when the lateral yarding (Bkidding) is done in thimminge or partial cuts. One
advantage of lateral yarding is that it increases the effective width of each road with a
resultant decrease in the number of rcads which are required to harvest an area. This means
that a smaller proportion of the time will be spent for moving.

However, longer lateral distances generally require a more complex ¢able configuration
which therefore consumes more time in ingtallation and removing. With eimple cable
configurations, for inetance highlead, longer lateral distances will lower productivity, due
t¢ the likelihood of more hang-ups; therefore the advantage of wider roads will be diminished
becauge of the short setting-up and taking—down time of the system.

The higher the skyline or mainline, the easier the lateral yarding, because of’ the
added lift.

When log eBize ie small, more time will bhe required to collect the loge required for
an adequate load. The same thing is true when the volume per ha is low. In such cages,
if the loge to be harvested are not pre-bunched, it will be necessary to collect the logs
with the cable logging system in order to get large enocugh loads. 1f logs are not pre-
buriched, either loads will be undersized or too much time will be apent assembling an
adequate one. In either case productivity will decrease.

In such situations productivity can be improved by complementing the system with the
use of independent bunching winches. This is especially applicable in situations where the
log size is smaller and the volume per ha is lower than is desirable for the equipment being

used.

. In thinning and partial cut operations productivity is lower than for clearcute since
lateral yarding is slow, due to the need to negotiate the logs between the standing trees.
In addition, the volume per ha removed in thinnings and partial cuts is leas than the volumes
removed in clearcuts. . '

Maxirum yarder yarding distances vary from 300 to 1 500 m depending upon drum
capacity, type of yarder, and cable configuration.

Table 13 presents data from some operations in which the produetivity of yarders
was measured.
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4.4,4 Yarding Trailers for Continuous Hainline Systems

The productivity of yarding trailers for continuous mainline systems varies
primarily with:

1

Yarding distance

— Terrain

- Piece size

— Volume per ha removed

— Numbzar of pieces per ha

This system is designed for use in thimning operat*ions. At present there is only

one commercial manufacturer which produces only one model of this system.

When the tree size and volume per ha removed remain fairly constznt, and the system
is operated at the recommended maximum yarding distance of 250 to 350 m, productivity will
not show much variation. When the yarding distance is short or the volume per ha removed
is low, a large proportion of the time will be spent In moving the system and productivity
will decrease.

Table 13 presents daia from some operations in which the productivity of yarding
trailers continuous mainline system was measured (see Page 68).

Productivity is strongly influenced by the volume per piece since this is usually the
same as volume per turn.

4.4.5 Small Mobile Tower Yarders

The productivity for small mobile tower yarders varies primarily withe

- Pulling power

— Line speed

~ lMainline or slqylme/carriage load capacity

- Yarding distance (skyline and lateral)

- Piece size

— Volume per ha

= Number of pieces per ha

- Type of harvest

— Harvesting system

- Cable zonfiguration

Since small moblle tower yarders are designed for the same type of single and multi-
span skyline yarding as yarders, productivity varies in the same mammer as is described in
the section for yarders. The main difference between these two systems is that a small mobile

tower yarder is mounted on a carrier with a tower for quick setting-up and taking-down times
and is normally used for shorter yarding distances.

Table 13 (on Page 68 ) presents data from some operations in which the productivity of
small mobile tower yarders was measured.

An examination of the data in Tavle 13 reveals the fact that the correlation between
mainline pulling power and productivity for these different operations is nct very consistent.
This indicates that other factors or conditions have had an important influence upon
product ivity. This also indicates that the capabilities of these systems are not always well
matched to the forest conditions or that these capabilities are not fully utilized.
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The apparent good utilization of the system capabilities in the 15 KN class is greatly
influenced by the short yarding distance.

The two operations in the 49 kN class which produced 20 m3 in an 8=hour shift were
influenced by the relatively long yarding distances. The productivity would be gigher with
a shorier yarding distance. The operation in the same class which produced 55 m~ was greatly
influenced by the fact that a clearcut was made within a relatively short yarding distance ‘
from the machine.

Except for the operations which have been commented upon, preductivity is relatively
consistent for the operations presented here.

Jede6 Medium ¥obile Teower Yarders

The productivity of medium mobile tower yarders varies primarily with:
- Pulling power

- Line speed

- Load capac:ity

- Yarding distance

- Piece size

- Volume per ha

= Number of pieces per ha
- Type of harvest

- Harvesting system

- Cable configuration

When using a skyline configurstion, line speed will affect productivity. When using
a highlead {non-skyline) configuration, line speed will have less effect on productivity than
with skylines since the turns of logs will often encounter obstacles on the ground which will
Blow or even stop the yarding process. in addition, logs which are being dragged on the
ground can break if they are dragged too fast. To aveid damaging the equipment and the logs
it is necessary to pull the load at z reasonably slow speed. Consequently, with the highlead
configuration, where pulling power is more important than line speed; the turn will usually
be pulled at a speed which is far below the capability of the yarder.

Pulling power is a key factor with a highlead configuration, since to counteract the
glow Bpeeds mentioned above, it is necessary tec pull as large a load as possible. The
larger and heavier the lcad, the greater the likelihood -that the load will encounter ohstacles
on the ground. Therefore it is important that the pulling power is great enough to pull the
load through or over obstacles. For skyline configurations the load capacity of the skyline
and carriage are important.

Yarding distance has the same basic effect upon skyline configurations as is described
under yarders. However, in clearcutting operations side blocking is sometimes used to
increase the effective width of the yarding road. Thig can be used in highlead as well as
live skyline operations. Increased ysrding distance has an additional negative effect upon
a highlead configuration in that 1lift is reduced and the loads will encounter more obstacles,
Thie is the main reason why highlead yarding distance does not normally exceed 300 m.

Log size and volume per ha have the same effect upon productivity as is described
under yarders.

Table 13 presents data from some operations in which the productivity of medium mobile
tower yarders was measured (see Page 68).
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Table 13 shows that the correlation between mainline pulling power and productivity
for these different operations is net very consistent. One key factor is that although a
powerful yarder is needed to handle large and heavy pieces; this capability is not always
needed and therefore cannct always be utilized. Consequently the yarder is, and must be,
overpowered for ite average use. Another key factor is that there is more than one type
of cable configuration employed in the examples given here. Since there are (as explained
above) different factors that affect the productivity of these different configurations, it
is to be expected that productivity will be different.

The figures for the highlead configurations given in Table 13 show much lower levels
of productivity than the various skyline configurations. As described above, one main
reason is because skyline systems operate at faster line speeds. A compensating factor is
that the setting-up and taking-down time is normally greater for a skyline system than for
a highlead system. Moving in, setting-up and taking-down times are not included in the
productivity data for medium mobile tower yarders.

The volume per turn in these skyline operatione was usually considerably larger than
for the highlead operations. This, together with the travel speed of the turn, resulted
in much higher productivity for the skyline configurations, even when yarding distance was
considerably greater than for the operations which used a highlead configuration.

It is of interest to ncte that the maximum yarding distances used in the operations
shown here are considerably less than the capabilities of the yarders.

4,447 Large Mobile Tower Yarders

The productivity of large mobile tower yarders varies primarily with the same
factors as for medium mobile tower yarders. These variables affect the productivity of
large mobile tower yarders in the same way as they affect mediwn mobile tower yarders.
This is explained in the previous section on medium mobile tower yarders.

Table 13 on Page 68, presents data from some operations in which the productivity
of large mobile tower yarders was measnred.

The correlation between mainline pulling power and productivity for these different
operations is similar to the correlation for medium mobile tower yarders. This is to he
expected since these two categories have the same operating characteristics,

The 377 KN yarders were employed in operatione where mahogany was selectively logged
from the forest. The wvolume per ha remowved in these operations is considerably lees than
in the other large mobile tower yarder operations. The yarding distances are also mmch
longer than for the other highlead operatlions. These two operations used wooden spars.

The 364 kN operation is interesting in that the produstivity was high even though
the maximum yarding distance was greater than the other operations. Thie operation
employed 2 gravity line system which, with the high speed with which the carriage can
return to the operating area, compensates for the relatively long yarding distance.
Additionally, the large volume per turn is clearly an important factor in achieving this
high level of productivity.

444.8 Running Skyline Swing Yarders

The productivity of running skyline swing yarders varies primarily with:
- Pulling power

- Line speed

~ Load capacity

- Yarding distance
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-~ Deflection
- Piece Bize

- Volume per ha

These variables affect the productivity of running skyline swing yarders in the same
way as they affect medium mobile tower yarders and large mobile tower yarders. In addition,
log size can have a dramatic impact upon productivity when a grapple carriage is being used.
This is due to the fact that, when a grapple is used, each turn will usually consist of only
one log.

Adequate deflection is important in order that the turn of logs heing yarded into
the landing are not slowed down. If the carriage or logs come intc contact with the ground
or obstacles on the ground, the line speed must be reduced with a direct negative effect
upon production. Deflection is especially important when using a grapple carriage.
Without proper deflection the grapple cannot be positionsd cver the logs.

Table 13 presents data from some operations in which the productivity of ruwming
skyline swing yarders was measured.

In Table 13 (Page 68), the correlation between mainline pulling power and productivity
for these different operations ig relatively consistent, with the exception of the 428 k¥
yarder which produced only 140 m3 per 8 hour shift. Even so, the increase in productivity
is not proportionate to the increase in the puliing power. The capabilities of the more
powerful yarders cannot always be utilized with the result that they are quite often less
productive than could be expected. This situation is somewhat evident in the velume per
piece for these rumming skyling swing yarder operations.

The 249 kN yarder with a productivity of 155 md is interesting in that productivity
was good even though it was operating in a partial cut with a relatively long yarding
distance (as compared to the other 245 kN yarder). The ability to average twc logs per
turn when using chokers is advantageous as compared to an average of a little more than one
log per turn for the grapple operation.

The two 428 kN yarders were operated on the bhasis of two shifts per day with the
result that approximately half of their operating time was at night. The yarder with the
140 m3 product ivity had, in addition to the smaller volume per piece, a relatively large
amount of mechanical problems.

The maximum yarding distances for the rumming skyline swing yarder operations shown
here are, as is also common for most of the other cable logging systems, considerably less
than the capabilities of these yarders.

_ Figure 49 (on Page T2), gives a comparison of productivity related to pulling power
for each of the coperations shown in Table 13.
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TABLE 13: Cont'd
Average Maximum
Mzinline Pul- Yarding Distance Volume/Hectare Volume/ Turns/ Volume/ Productivity/
ling Power Mainline Lateral Total Removed Piece Shif+t Turn 8 Hour Shift
K m m m3 m3 m3 m3 m
SMALL MOBILE TUWER YARDERS
15 80 15 97 97 - 102 0.5 45
165 20 181 181 - 89 0.9 8o
205 ' 273 273 = 66 0.7 45
21 282 - 320 30 0. 80 B 143 50
39 300 15 - - - = 0.5 30
49 555 - 5i0 510 0, 62 19 1.0 20
530 - 209 209 0s 55 9 241 20
240 30 - - 0.43 - - 55
300 - - - 0a55 - - 40
300 5 150 - - 38 1.0 40
300 20 503 503 127 24 ] 40
MEDIUM MOBILE TOWER YARDERS
111 115 - 238 238 0.62 o8 1e2 100
152 220 40 - - 1ed 52 1.1 160
25 85 = 25, 252 0.79 45 T @ 85
125 - 210 210 0.86 35 245 100
276 260 - 490-1050 490-1050 1,2 105 2.6 280
299 160 - 490-1050 490-1050 0.7 88 1.6 145
120 - 430-1050 490-1050 1.4 30 2.8 265

Location

European Alps

1t

"

United Kingdom

Scandinavia

13
North America
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"
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European Alps

North America
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European Alps

North America
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1]
North America
Hest Coast
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Notes
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TABLE 13: Cont'd
Average Kaximm

Nainline Pul- Yarding Distauce

ling Power Mainline Lateral
jid | m =

LARGE NOBILE TCMER YARDERS

364 460 -
317 400 =
400 -
428 120 -
135 -
717 230 -

RUNRING SKYLINE WING YARDERS

234 150 =
249 185 10

100 -
428 180 =

170 ~

Voluma/ﬂhctare Volume/ Turns/ Volume/ Productivity/
Total Hemoved Piece Shift Turn 8 Hour Shift

J 3 3 3 3
m ] m m :
490-1050 490-1050 1,96 66 3:8 250
- 86 = = =4 55
- 130 - - - 120
560 560 1,08 39 2.8 110
318 378 C. 79 70 1.6 115
2001000 200-1000 0,83 - - 180
402 402 0,88 - = 135
879 - 0. 92 87 148 155
420 420 0,85 191 0.98 190
250-950 250-950  0.97 - " 215
250-950 250=950 0.74 - - 140

Location

North America
West Coast

Southeast Asia

Rorth America
West Interior
L1}

North America

West Coast

North America
West Interior

Yorth Americs
Hast Coast

¥orth America
West Interior

North America
¥est Coast

n

Notes
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CUDGrNi
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Explanation of "Notes' Abbrevietions in Table 13
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Including moving time within the éperating unit
Not including moving, set—up and take—-down time
Thinning

Partial Cut

Selective Cut

Clearcut

Uphill yarding

Downhill yarding

Highlead

Running skyline

Standing skyline

Live skyline

Live skyline (Gravity)

Chokers

Grapple

Night logging included in about 50 % of shifts
Cutting and limbing are included in the operations
{cutting and limbing are not included in other exa@ples)



EXAMPLES OF CABLE LOGGING EQUIPMENT

-Clusificaﬁ;ion: INDEPENDENT BUNCHING WINCHES

Manufacturer:s EXF Egger (mBH Kolpe~Patent Kolpe—Patent Nordfor
Model: Ackia 421 Radio-Tir 740_ _Radio-Tir Alpin Flying Saucer
Maximum Pulling Power-Skyline - - - ol

" C " -Mainline 8 KN 8 KN 12 K 15 KN

(800 kp) (800 kp) (1 200kp) (1 500 kp)

i w " _Haulback - - - -
¥aximum Line Speed -3kyline - - - -,

" » " ~Mainlins 0,8 m/s 0.6 m/e 0,6 m/s 0.6 m/s.

“ " ®  _Haulback - - - -
Haximm Drum Cepacity-Skyline : - - - -

0 " " _Mainline 120m x 7o 5um 150m x 6.,0mm 465m x 7.0mm 125m x 6.5mm

" ” " ~Heulback - - - -
Tower Height - - - -
Engine Power 44 4kW (6hp) 4+ 4KW (6hp) 6xW (8hp) 1219 (16khp)
Weight of Complete Unit 70 kg 150 kg 270 kg 450 kg

Radio control

Radioc control

Radio control

o



EXAMPLES OF CABLE LOGGING EQUIPHMENT

Classification: INDEPENDENT BUNCHING WINCHES

Manufaciurer: Theissen Modern Logging
Model: ™™ 70 |
Maximum Pulling Power-Skyline - -

u o ¥ =Mainline 15 KN 40 kN

(1 500 kp) (4 100 kp)

" L ‘* —Haulback - -
Maximum Line Speed - Skyline - -

i L —Mainline 1.5 m/s Cu6 m/s

Y L ~Haulback - -
Meximum Drum Capacity-Skyline - -

" LB ~Mainline 250m x 6,0mm G6m x 9. Smm

" e & —~Haulback - -
Tower Height - -
Engine Power 11w (15bp) 35W (47hp)
Woight of Complete Unit 170 kg 730 kg

Radio control



EXAMPLES OF CABLE LOGGING EQUIPMENT

Classification: MACHINE-HOUNTED WINCHES

x) mounted on forwarder crane arm

Radioc control

Radio control

Manufacturer: Reinhardt Kolpe~Patent Nordfor USA
Models Drabant Winch Tractor Winch Tilt Winch 81G
¥aximum Pulling Power - Skylirve - = = -

u " ¥ = Mainline 12 KN 15 KN 15 ¥N 18 1N

(1 200 kp) {1 500 kp) (1 500 kp) (1 800 ko)
" & " = Haulback - - opt. 4 kN i
(400 ¥p)

Maximum Line Speed - Skyline - = e -

o B - Hainline 1.0 m/s 12 nfe 1.2 m/B 1.8 /s

ir o - Haulback - — opte 5.0 m/B -
Maximam Drum Capacity — Skylins - - - -

" W - Mainline 40m x 8 mm 165m x 7.0 mm 250m x 7.0 mm 50 or 250m x 8 mm

" noon - Hauibvack - - opt.500m x 4,0 mm -
Tower Height - - 3.2 m varia‘olex)
Engine Power required 13.4¢W (18hp) 29&¥ (40hp.) 22W (30hp) 1% (15hp)
Weight of Complete Unit (Winch) 140 kg 900 kg 300 or 370 kg
Number of Drums T 1 t or 2 1

Radio control

- gL...



EXAMPLES OF CABLE LOGGING EJUIPMENT

Clagsification: MACHINE-HOUNTED WINCHES

Manufacturers: Igland 0sa Igland Cafner
Model: S _ Specinl 4000/4 - 101 Compact 5000/2]:1 Mini-Skidder
Maximum Pulling Power - Skyline - - - =

" " N« Mainline 39 KN 44 KN 49 N 56 XN

(4 000 k) (4 500 kp) (5 000 kp)™? (5 700 kp)

& g " = Haulback - - - =
Maximum Line Speed - Skyline - - - -

" it W~ Mainline 102 m/s x) .16 m/é 1.8 m/s x) 1.0 m/s

B " "~ Haulback - - - -
Maximum Drum Capacity — Skyline - - - =

an " " < Mainline 30m x 11 m.mx) 75m x 10 mm 250m x Smmx‘\ 3Bm x 14 3mm

& n " — Haunlback - - - -
Tower Height variable - variable -
Engine Power required up to 71&W (95bp)  30KH (49hp)  up to 6TxM (90hp)  34ic (45hp)
Weight of Complete Uuit (Winch) 360 kg 170 kg 300 kg
Number of Drums 4 1 2 4

optional Radio control

x) each drum

- 1L



EXAMPLES OF CABLE LOGGING BQUIPMENT

Claseificetion: MACHINE-MOUNTED WINCHES

Manufacturer: Sepaon Clark Caterpillar Timber jack
Model: ; 18-20 : 664B Skidder 518 Skidder ‘ 550 Skidder
Marimum Pulling Power -~ Skyline - = — -

by o %% = MNainline 88 KN 89 kN 142 kK 179 kN

(9 000 kp)™ (9 100 xp) (14 500 kp) {18 200 kp)

i - * = Haulback - - - ‘ =
Maximum Line Speed - Skyline - - - -

" " " - Mainline 103 nfa X 2.0 /s 1.2 m/s 1.4 n/s

¥ 4! # =~ Haulback - - - -
Maximem Drum Capacity - Skyline - - - -

n " "~ Mainline 50m x 16 R 150m x 12.7 mm 72m x 16 mm

' L " = Haulback - - - =
Tower Height - - = _
Engine Power required up to 121 kW (165np) 67xW (90hp} 8gkW (12Chp) 138kW (185hp)
Weight of Complete Unit (Winch) 785 kg

‘Fumber of Irums 2 1 | i

x) each drum

_.gL‘_



EXAMPLES OF CABLE LOGGING EQUIPMENT

Classification: MACHINE-MOUNTED WINCHES
Manufacturer: Clark Komatsu Caterpillar Komatsu
Model ¢ B80 Skidder D6OE Grawler D9H Crawler D155A Crawler
Maximum Pulling Power — Skyline - - = &
" " " - Mainline 307 KN 449 KN 503 KN 693 kN
(31 300 xp) (50 900 kp) 51 300 kp) (70 600 kp)
" " * -~ Haulback. - = e -
Maximum Line Speed - Skyline - - - -
" Y — Mainline 1.7 n/s 0.9 m/s 0.6 m/s 0.7 m/fs
n " " = Hamlback- - - - =
Maximum Drum Caspacity — Skyline " ¥ - = '_J
n n " - Mainline 55m x 28.6 mm, 90m x 26 mm 69m x 28 mm 90m x 26 mm \,o
" L " = Haulback - — = =
Tower Height = = = -
Engine Power required 229 kW (307hp) 116k (155hp) 306KH (410hp } 239KM (320np)
Weight of Complete Unit (Winch) 1 280 kg 1 520 kg 1 850 kg
] 1 1 1

Humber of Drums



EXAMPLES OF CABLE

LOGGING BQUIPKENT

Classification: YARDERS
Manufacturer: Iwate—Fuji Vinje Wyssen Hinteregger
Model: T-12E =1200 W-20 Universal Winch
R ~FSW_700
Maximum Load Cepacity - 2 000 kg 2 500 kg -
Maximun Pulling Power-Skyline 12 1) 39 kN 43 kN 49 KN
(1 200 kp) (4 000 kp) (4 400 kp) (5 000 kp)
" " " =Mainline 12 kN 20 kN same as Skyline same ag Skyline
(1 200 kp) (2 000 kp)
W " " _Haulback 12 XN - - -
(1 200 kp)
Maximum Line Speed =Skyline 3.5 nfs" - - )

1 " ¥ <=Mminline 3.5 m/s 3.8 m/s 4.4 nfs 6.0 m/s

L, " " =Haulback 3.5 m/a - = -
Maximum Drum Capacity-Skyline =) 4 200m x 18mm - 2 400m x 10mn

M " ¥ —Mainline 820m x Smm 2 500m x 10mm 1 800m x 9. 5mm -

1 ol " =Haulback. 820m x Bmm - - -
Tower Height - = - -
Engine Power 9xW (12hp) 44 to TARW 12w (16hp ) 38 or S1KW

(60 to 100hp) (52 or T0hp)
Weight of Complete Unit 850 kg 4 000 kg 860 kg 2 200 kg
(engine not included)
Application Cravity + All-Terrain Gravity + Gravity +
All=Terrain All-Terrain All~-Terrain
Carrier Skids Trailer Skids Skids

x) Endless Drum



EXAMPLES OF CABLE

LOGGING EQUIPMENT

Classification: YARDERS
Manufacturer: Twate Fuji Nesler Baco Wyesen
Model s I-52E MSA 4 SW and SWU 80L W=200
Maximum Load Capacity - - - 12 000 kg
Maximum Pulling Power-Skyline 50 KN 69 kN 98 kN 147 kN
(5 100 1)) (7 000 kp) (10 000 kp) (15 000 kp)
u f " =Mainline 50 kN same as Skyline same as Skyline same as Skyline
(5 100 xp)
¥ " "  —Haulback 40 KN - - -
(4 100 kp)
Maximum Line Speed —Skyline Te3 m/éx) = - =
" " " —Mainline Te3 n/s 8.2 m/fs 10.0 n/s 9.5 m/s
" " " —Hpulback 94 2 ?/s - = -
b 4

Maximum Drum Capacity-Sigrline

‘Tower Height

Engine Power

" =Mainline

M =Haulback

Weight of Complete Unit

Application

Carrier

x) Endless Drum

1 530m x 12mm
2 050m x 12mm

69kW (92hp )
5 000 kg

Cravity +
All-Terrain

Skids

2 200m x 14mm

149xN (200hp
4 700 kg

Gravity +
All-Terrain

Skids

2 000m x 16mm

110W (150kp)
4 500 kg

Gravity +
All-Terrain

Skids

4 200m x 16mm.

149%W (200hp)
6 800 kg

Gravity +
All~Terrain

Skids

18~



EXAMPLES OF CABLE LOGGING EQUIPMENT

Classification: YARDING TRAILERS FOR CONTINUOUS MAINLINE SYSTEM

Manufaciurer: Steyr
Model s Timber—veyor
Maximum Load Capacity -
Maximum Pulling Power-Skyline -

» ¥ " ~Mainline 59 kN

(6 000kp)

. L " =Haulback -
Maximum Line Speed  =Skyline -

" " " —Mainline 1.4 nfs

b = " —Hanlback -
Maximum. Yarding Distance 400 m
"Power" Height 4 m
BEngine Power 88kW {120hp)
Weight of Complete Unit 14 000 kg
Carrier Truck

.—ag-—



EXANPLES OF CABLE LOGGING EQUIPNENT

Classification: MNOBILE TOMER YARDERS-Small: Up to 100 KN (10 200 kp) pulling power ou mainline

x) Truck: Self-propelled

Trailer: Must be pulled by another machine (trailer is on rubber tires)

Manufacturer: Hinteregger Igland James Jones Hinteregger
Nodel: I-Mini-Urus Alp Winch Highland Alp _ T¥-Urus Gigant
Marimra Load Capacity 600 kg 3 000 kg 1 500 kg 2 000 kg
Maximum Pulling Power-Skyline 98 kN 49 kN - 196 kN
(10 000 kp) (5 000 kp) (20 000 kp)
» L " =Nainline 15 & 49 kN - 49 kN
(1 500 kp} (5 000 kp) (5 000 kp)
g » " —Haulback 15 kN 49 kN - 49 XN
(1 500 kp} (5 000 kp) (5 000 kp}
Maximum Line Speed —Skyline
n " " _Mainline 8.0 m/s 5.0 m/s 4.6 nfs 7.6 m/s
" W n  ~Hgulback 5.0 u/s 4.6 mfs
Maximum Drum Capacity-Skyline 330m x 13,0mm 800 x 18mm 650m x 16mm 530m x 25nm
y “ " _Mainline 350m x 6,5mm 800m x Smm 800m x 9mm 500m x 14mm
O] " #  .Haulback 650m x 6,5mm 800m x Smm plus 800m x 9mm 1 050m x 14mm
800mx 10mm=1 600m
Tower Height de7 m B.0Om T2 m 9.6m
Engine power 19 to 30 kW up to 56 kW 37 to 60 kW 112 to 186 kW
(25 to 40 bp) (75 bp) {50 to 80 hp) (150 to 250 hp)
Weight of Complete Unit 2 200 kg 4 200 kg 4 200 kg 17 700 kg
{without engine)
Carvier™ Trailer Trailer Trailer Pruck

-~ £~



EXANPLES OF CABLE LOGGING EQUIPKENT

- Classification: MOBILE TOWER YARDERS=Smalls Up to :IOOkN (10 200 kp) pulling power on mainline

Manufacturer: Koller Koller
Model: Modif. K 800 g 800
Maximum Load Capacity - 2 500 kg
¥aximm Pulling Power-Skyline 9T KN 98 kN
(9 900 kp) (10 000 kp)
» ] " _Mainline 53 kN 58 kN
(5 400 kp) (5 900 kp)
# " " _Haalback 53 kN 36 kN
{5 400 kp) (3 700 kp)
Marimum Line Speed —Skyline 2.0 /s 1.0 n/e
" " " ~Mainline 6.2 m/a 4.8 mfs
n . " —Haulback 6.2 m/s 7+5 mfs
Maximum Drum Capacity-Skyline 750m x 24 nm 750m x 24mm
iy " " ~Mginline 750m x 12 150m x 12mm
£l o " =Haulback 750m x 12 mm 150m x 12mm
Tower Height 10,0 m 10.0 m
Engine Power 111kW {149hp) 150KkW (205hp )
Weight of Complete Unit 10 000 kg 10 000 kg
YRR Track Truck

x) Truck: Self-propelled

Trailer:; Must be pulled by znother machine (trailer

is on rubber tires)

- 18-



EXAMPLES OF CABIE LOGGING EQUIPMENT

Classificatica: MOBILE TOWER YARDERS - Medium: over 100 k¥ (10 200 kp) and up to 300 kN (30 600 kp)
pulling power on mainline

Manufaciurers Rosedale Steyr Forestral finitec Rosedale
Models . Eco I KSK 16 Little Giant Sidewinder
Maximum Pulling Power-Skyline - 270 kN opte 178 kN 489 XN
(27 500 kp) (18 100 kp) (49 000 )
o o " =Mainline 111 kW 152 kN 178 kN 178 XN
(11 300 kp) {15 500 kp) (18 100 kp) (18 100 kp)
" " # ~Haulback 111 kN 102 kN 156 kN 178 kN
{11 300 kp) {10 350 kp) (15 900 kp) (18 100 kp)
Maximum Line Speed =Skyline - GaT m/s opta 4e4 m/s 8.6 m/é
e n " -Mainline 5.1 m/s 949 m/s 4.4 nfs 15.2 m/s
L} " " —Haulbaclk 561 m/s‘ G.9 m/B He 2 m/s 15.2 m/s
Maximmumn Drum Capacity=Skyline - 1 450m x 16mm opt.240m x 17« 5mm 910m x 25« 4mm

" " " aMainline
" " #  _Haulback
Tower Height
Engine Power
Weight of Complete Unit
i g
Carrier

x) Truck: Seif-propelled
Skidder: Self-propelled

380m x 17.5mm
550m x 14« 3mm
12,8 m
up to 104kW (140kp)
14 100 kg

Skidder, Track
or Truck

opt. Hadio control

1 250m x 10mm
1 250m x {10mm
16=-20 m
18€kW (250hp)
28 500 kg
Truck

Track: Self—propelled (can be tenk or crawler tracka)

240m x 17.5mm
12.8 m

90kW (120hp)

14 500 kg
Skidder or Track

Radio control

790m x 19,0mm
1 200m x 19.0mm

13.7 m

239KW {320hp)

47 200 kg
Track

Swing Yarder

-gg_



EXAMPLES OF CABLE LOGGING EQUIPMENT

Classification: MOBILE TOWER YARDERS-Medium: over 100kN (10 200 kp) and up to 300 kN (30 600 kp) pulling power
on mainline

Manufacturers: Madill Forestral /Unitec
Model:s _ Weet Coast Tower Little Giant
Maximum Pulling Power-Skyline 391 ki opt. 267 kN
(39 900 kp) (27 200 xp)
w " w _Mainline 251 kN 267 KN
(25 600 kp) (27 200 kp)
" u ™ —Haulback 221 k¥ 200 kN
(22 500 kp) (20 400 kp)
Meximum Line Speed ~Skyline opte 5.1 m/s
o i " _Mainline 742 /s 5.1 m/s
n " " _~Haulback 8.3 m/e 7.1 ofs :
‘aximum Drum Capacity-Skyline 590m X 25.4mm  opt.270m x 23,8mm &
n " ¥ ~Mainline 820m x 15, 9mm 270m x 23.8mm I
" M "  _Haulback 1 280m x 12, Tmm 550m x 20.6mm
Tower Height 146 m 18.3 m
Engine Power 212kl (284hp) 138k (185hp)
Weight of Complete Unit 33 300 kg
Carrier = Track Skidder or Track

Radio control

x) Trucks Self-propelled
Skidder: Self-=propelled
Track: Self-propelled (can be tank or crawler tracks)



EXANPLES QF CABLE LOGGING EQUIPHENT

Classification: MOBILE TONER YARIERS-Large: over 300 kN (30' 600 kp) pulling power on mainline

x)} Rubbers Self-propelled

Trailer

la.nu.fnctu.rer‘z Skagit Bergei- Berger Skookum
Model BU-737+7-90 Marc IT R Marc I K~114D5+M10
Kaximum Pulling Power-Skyline 542 kN 667 kN 534 KN
‘ (55 200 kp) (68 000 kp) (54 400 kp)
» P W _Mainline opte 349 kN 373 kN 378 kN 378 kN
: (35 600 kp)™/ (38 000 kp) (38 500 kp) (38 500 kp)
w ol “  —Haulback 422 kN 304 k¥ 142 kN 178 kN
(43 000 kp) (31 000 kp) (14 500 kp) (18 100 kp)
Maxrimm Line Speed ~Skyline 7.8 n/s 5.0 m/’s - 7.6 mfs
' " o " _Mainline Te1 m/8 12.1 m/fe 5.1 m/s 10.7 m/s
" = ® ~Hsulback 10.3 m/s 15.2 m/8 9.2 m/s 21.8 o/e
Maximum Drum Capacity-Skyline 510m x 28, 6mm 670n x 34.9mm - 700m x 34 9mm
o m n " —Mainline 850m x 15.9mm  670m x 25.4mm 410m x 28.6mn 670m x 28.6mm
w W " _Haulback 1390m x 19.0mm  1460m x 22,2mm 910m x 19, Omm 1680m x 22.2mm
Power Height 2Te4 m ‘ 3.5 m 15«2 m 36.6 m
Engine Power 283 (380mp)  317kH (425bp) 224xH (300bp) 373k (500hp.)
_ Weight of Complete Unit 52 200-57 500 kg 19 700 kg 40 000 kg
e ) Rubber, Track or Bubber Prack Track

xx) "Mainline" drum is optional. In the

Track: Self-propellsd (can be tank or crewler tracks)

Trailer: Must be pulled by another machine (trailer ia

en rubber tires}

two drum version the "Skyline" drum
gbove becomes the "Mainline" drum.

- Lg—



EEANPLES OF CABLE LOGOING BQUIPNENT

»

. Classification: MOBILE POWER TARIERS-Large: over 300 kF (30 600 ¥p) pulling power on mainline

Manofaciursrs Macdill Haehington Skagit Washington
Kodel : 009= 14 "SuByer 12TH4+29C BU=199+'F=110 208-110
a.zimg;hpulling Peser-3kyline - - 829 ki 1201 XX
(64 500 ip) (122 400 kp)
" n * Mainline 566, kN 609 XN 673 XX 1 204 kN
(60 800 kp} {62 100 kp) (68 600 kp) {122 400 kn)
u " " ~Haulback 221 kN 226 kN 244 XN 846 k¥ T
(22 500 kp) {23 000 kp) (24 900 ¥p) {86 200 kp)
Xaxious Line Speed —-Skyline - - 7.7 n/a 9.4 n/s
", " ® ~Mainline 5.6 n/s 7.0 m/s 2,8 mfs %0 n/s
" " * .Baulback 15.3 m/a 15.0 m/a 27.9 mfs 13.3 u/n
Kaximee Drus Capecity-Skyline - - 350m « 38.%mm 670m x 34, Smm
- L ¥ =Mainline 4308 x 32uwm £30m x 3i.8mm 799m x© 34 9mm 610m x 31, Bmx
" “ " _gaulbmok  4040m T 22mm M0Z0m x-22, 2um 1520m x 25, Amm 1360m x 29.0mm
Tower Height 28,5 m 28,3 3.5 m el n
Engine Power 224 to 410 kW 250 to 319 kW 395 kW 373 o
(300 to 550hp) (335 to 428hp) (530hp) (5008p)
Weight of Complote Unit 52 000 tao 61 00Ckg 55 000kg(Trailer) 85 400-1i0 200kg 82 600 kg
Carrier ¥ Rubber, Track  Rutber, Track Rubber or Trailar Rubber
or Trailer or Trailer

x) Bubber: Self-propelled

Tracks Self-propelled (can be tank or crawler iracis)

Mmegiler: Musi be pulled by another machine (tru'.lar is on rubber tires}



Claseification: RINNING SKYLTNE SWING TARDEKS

EXAMPLES CF CABLE IOGGING BQUIPMENT

Manufacturer: ¥ashington Skagit Berger Pierce~Pacific
Nodel: 78 Skgylaig -3 Marc V PS54=-200
¥aximzn Load Capecity - - = &
Naxigum Pulling Pewer ~ Skyline - - - .
" i " =~ Mainline 234 =X 249 kb 267 KN 272 XN
(23 850 kp) (25 400 1) (27 200 kp) (27 700 xp)
" " " = Haulback 76 kN 152 K 29 k& 162 k¥
(7 700 kp) (15 540 kp) (13 200 kp) (16 500 xp)
¥axigpum Line Speed — Skyline - - - -
" i "~ ¥ainline 6.9 mfs 7e2 m/s 4.1 nfs 5.4 m/s
" " # . Haulback 7.6 n/e 11,6 /s 4e1 mfs 8.9 n/s :000
Macimun Drum Capacity - Skyline - - - - 3
" " * - Meinline 550m x 12, Tma 520m x 15.9mm 670m x 22, 2mm 540m x 19.Cmm

H L] +H

~ HFanlbacx
Tower Height

Fangine Power

Weight of Complete "mit

Typa‘ of Carvier (self-propelled)

990m x 15.Ymm
12,6 m

1476H (397bp)

40 100 kg
Track

7398 x 19.0mn

13.6 om

1640 [220np)
40 300=-43 100 kg
Hubber - Track

1 340w x 22, 2mo

16.2 B

22414 (3%0hp )

68 200 kg

Ruliber

4 490a x 19 Omn

152 w
340Ky (456up)
59 200 kg
Rubber -

§



EXAMPLES (OF CABLE LOGGING BEQUIPMENT

Clasgification: RUNNING SKYLINE SWING YARDERS

Manufacturer: Washington Madill Skegit
Model: 118 Skylok 004 Yarding Crame _ _  SY-747
Maximum Load Capacity - = —
Maximum Pulling Power — Skyline - - =
" L %~ Mainline 386 kN 474 kN 533 kN
(39 300 kpj (48 300 kp) (54 300 Xp)
* " 2 — Haulback 111 XY 525 kW 415 N
(11 300 kp) (53 500 kp) (42 300 kp)
Meximum Line Speed = Skyline - - e
2 e " = Mainline Te3 m/fs 15.0 n/s 9.0 m/s
W a *  ~ Haulback 9.0 n/s 15.1 m/s 1%9 /s
Maximaum Drum Capacity — Skyline - - -

1t E .
" n k"
Tower Height

Engine Power

Weight of Complete Unit

Type of Carrier (self-propelled)

Hainline 490m x 22,2mm

Haulback 1 010m x 22,2mm
1Te1 8

237xW (318bp)

51 700-53 500 kg
Track — Rubber

540n x 25.4mm 820m x 25 4mm
1T 370m % 15.9mm 1 O70m x 22.2mm
18,3 m 152 m
336xW (450hp) 317xW (425hp)
74 800-89 600 kg 51 300 kg

Rubber — Track Rubber

—%'-4



Clapsification: CARRIACES

EXAMPLES OF CABLE LOGCGING EQUIPKHENT

¥anufaciurers James Jones Wysaen Koller Vinje
Kodel: G Traveling Block Automatic SKA & ASKA 2.5 - ¥=1200
Maximmn Load Capacity 2 000 kg 2 500 kg 2 000 kg
Maximua Pulling Power-Skidding
line
Size of ~Skyline 18 mm 31,8 mm 18~32.0 mm 18 mm
noon ~Nainline 9=11 mm 15.9 mm 10=12.5 mm 10 mm
mhL S ~Skidding 9=11 mn 15+9mm Mainline-Gravity 10~12,5 mm 75 x 10 mm
line 170m x 15.9mm — All-Terrain
Engine Power - - - =
Weight of Carriage 13 kg 230 kg = Gravity 250 kg 250 kg
' 380 xg - All-Terrain
it % (Carriage Stops = - = 160 kg
Application All=-Terrain Graviiy or Cravity or
All-Terrain Al1-Terrain All-Terrain
Porition Holding Operating Lines Clamp Clamp(s) Carriage Stop
Manual Nanual or Manual or {Operating Lines

Slackpulling

Operating Lines

Operating Lines

Radio Control

=15



Claasificationy CARRIACES

EXA¥PLES OF CAZLE LOGGING EQUIPNENT

Hanufecturer; Mar Igland Danebo Berger
Nodel: 305 Grapple Cerriage Alp Winch ¥-20 =4
#aximus Load Capacity
Maxipm Pulling Power~Skidding
Lins
Size of -Skyline = 18 mu 19 = 22.2ma 38, trm
S ~Kainline 19:0 = Z5.4mm 8 mnm 19 = 22.2mm 28. 6mm
" e =Skidding 19,0 = 25.4mz 1008 x Gom 19 -~ 22, 2mm 284 6mm
Line
Engine Power - - - -
Weight of Carriage Carriagn 260 kg 280 kg 455 kg 550 kg
(arspelea = +50C kg)

" " Carriage Stope = 56 kg - -
Application Up = & Downhill All-Terrain Cravity Up - & Downhill
Position Holding ‘Operating Lines Carriage Stop Clamp Oparating Lines

Operating Lines Manual (perating Lines

Slackpelling.

Operating Lines

9-36-



EXAMPLFS OF CABLE LOGGTNG EQUIPMENT

Clessificatica: CARRIAGES

Manuf'acturer: Baco Rosedale Berger Toung
Models T BKSO-6R __Sky Hawik 3 =5 : _ SBT3
Maximum Load Capacity 5 000 kg
Neximum Pulling Power—3kidding
Line
Size of ~Skyline 28 - 34 mm 220.2=37 S 34, 9mm 28.6~41. 3mm
v = =M¥ainline 6 = 19 m 19 am 22.5mm =
PO ~Skidding 16 = 19 mm 9P0mn x {9mm Chokers Chokers
Line (¥ainline)
Engine Powsr - ' - - - 1
Weight of Carriage 790 kg 1 270 kg 1 300 kg 1 630 kg :‘3
- " Carvisge Stops - - = -
Application Gravity Gravity Gravity ' Gravity
Position Helding Clamp Clamp Opersating Lines Clamp
Siackpulling Manmal, carrigge - -

Radio Control Radio Control



Classification: CARRIAGES

EXAMPLES OF CABLE LOGGING EQUIPMENT

Manufacturer: Hinteregger Skagii Esco Esco
Model: Hibamat 8t RCC~15 Bantam - 2 Drop Standard-3 Drop
Butt Rizging Butt Rigging
Maxioum Load Capacity 8 000 kg - carriage
12 000 kg -~ with load
' bean
Maximum Pulling Power-Skidding 20 000 kp
Line
Size of ~Skyline 35 = 40 mm 3449 — 50, 8mm - -
woou ~Mainline 15 = 18 mm - Max. 19 mm Max, 38
L 1y -Skidding 120m x 18-20 mm 135m x 22 2mm Chokers Chokere
Line
Engine Power - T1kW (95hp ) - .
HWeight of Carriage 1 900 kg 3 100 ke 67 kg 450 kg
i " Carriage Stops - - - -
All-Terrain Gravity or Highlead Highlead

Application

Position Holding
Slackpulling

Clamp

Operating Lines

Up. = & Downhill

Clamp
Carriage
Radio Control

Operating Lines

_—,

Operating Lines



APPENDIX 2

A, UNITS OF MEASURE

The units of measure uged in this compendium are according to Systdme International
d'Unités (The International System of Units) which is an internaticnally determined system
of measurement unite. This system is based upon the previous metric system.

hp (horsepower) — See kW belaow.

K (kiloNewton, or thousand Newtons) - One Newion is the force rsquired to give
& mass of one kilogram an atceleration of one meter per second squared,

1N =0,102 kp

kp (kilopond) - One kilopond is the gravity force on the mass of one kilogram at.

sea level. kp is the same as kgf (kilogram force). Many manufacturers use

kg (without the f) as an expression of pulling power. North American manufacturers
use pounds (1bs) as an expression of pulling power. The folliowing relationship can.
be used:

24205 1bs =1kg = 1%gf =1 kp
1kp = 9.81 ¥

m/s_(metres per second) - m/s x 60 = metres per minute

m/s x 60 x 3.28 = feet per minute
m (metre} - *+ metre = 3.28 feet

KW (kilowatt) — One watt is an effect equal to ome joule per second.

1 horsepower (metric) = 735.5 W = 0.7355 kW
E
1 horsepower = 7457 W = 0.745T kW



Bs TERMINOLOGY

Important cable logging terms which may be new to the reader are descrihed below.
Terms which are net included here are described in the main text.

BACKSPAR

BLOCK

BUNCH

BUTT RIGGING

CABLE CONF'IGURATION

CABLE LOGGING SYSTEM

CARRIAGE

CARRIACE CLAMP

CHASER

CHOXER

CHOKERMAN
CHOKERSETTER

CLAMP

CONEROL LINE

CORRIDOR

CYCLE

DECK
DEFLECTION

DRUMS,

See Tailspar

A metal case, encloecing ome or more pulleys, used to lead a line in
a specific direction (see Figure 4)-.

To assemble logs together to form a lcad for subsequent transpore.
The chain and swivels which connect the mainline and haultack line
in the highlead and other logging systems. Logs are attached to the
butt rigging with chokers for yarding (see Pigure 43).

4 set of cables, carriers and other cableway accessories excluding
varding machinefs) as a power supply.

A yarding system consisting of a power supply, cableg, carriers and
other cable crane accessoried.

(Scmetimes called Skyline Crane). The unit which travels along

aud is suspended above the ground by the skyline. Logs are

attached to the carriage or to the skidding liwe for yarding., A

carriage may or may not use a skidding line (eee Figurus 37 through

47, and 44 through 47).

See Clampe.

The person who unhooks the choker from the lcgs at the landing.

The cable (wire rope) which is fastened around the logs so that thay

can be transported to a landing. Chokers are attached to the butt

rigging, carriage or skidding line.

A permon who attaches the cholers to the logao.

See Chokerman.

1+ & davice to hold a cerriage in position cn the skyline. Aiso
called Carriage Clamp.

2. a deviec to hold wire ropes together, which is gemerally used in
fastening a skyline to the anchor(s). Aleo called Skyline Clamps

An opsrating line to control dynamically the tension of other
operating line(s) or skyline.

4 ¢leared strip through which a skyline or a line functioning like a
skyline is operated (also called & Skyline Cerridor, or Skyline Strip).

A complete set of operations or iasks that is reneated (see also
Tum)c

A stack or pile of logs; or to stack logs.
See Skyline Deflection.

See Operating Drumse



FALLBLOCK

GRLPFLE

GRAPPLE LOCGIEG
CUYLINE

HANG-UP
HAULBACK

HOOK

TNTERMEDIATE SUFPORT

LANDIXNG

LEAD
LOADTNG BLOCK

MATHLINK

HULTISFAN SIYLINE
MULTISPAY SKYLINE
CARRIAGE

OPEN-FACED BLOCK

OFPERATING DHUMS

-97 =

(Alec called Loading Block)s An almend-shaped block used for
loading in cable systems (see Figure 18),

& hinged set of jawas capable of being cperned and clossd, used to
grip legs, Metal tongs. Such tongs can be fastened to a slack-
pulling carriage for use in the running skyline or a live skyline
configuration. -

The use of grapples on a slack-pulling carriage with z rurming
skyline swing yarder has become popularly known as grapple
iloggirg (see Pigure 47).

The cable (wire rope) used to steady an object. In this compendium
it most often refers to the cable(s) usei to stabilize a towsr (or
spar trees) so that forces against that tower do not pull it over.

The situatiocnwhen the yarding process is stopped or impeded due to
an obstacle (stump, rock etc.).

The cable {wire rope) which is used to pull the butt rigging or
¢arriage out to the operating area.

1. To attach chokers or other rigzing devices to logs on the
ground.
2. a curved member usesd to catch, hold or pull something.

The suppori hetween two spans on a standing skyline over which a
miltiepan nlkyline carriage can pasg. Intermediate supports are
placed a*t critical locations along the skyline in order to give the
sl-:ylint)e the required clearance above the ground {see Figures 9, 10
and 11).

The collection point to which the logs sm1e brought following yarding.
A landing car be at a road, railroad or in the operating area. If
the landing is not at a road, additional yarding (ewinging) to a
landirg at the road will be necessary.

The direction of the line of hanle

See Fallblock.

The cable (wire rope) which is used %o pull the butt rigging or
carringe in to the landing. '

A skyline which has more than cne span {Figures 10 and 11).

A carrisge, normally a skyline crane, which can pase over intermediate
mupports (see Figures 38 through 42).

A block used to hold {the continuous mainline. It is 80 constructed
that operating lines with chokers; or osther amsll rigging with logs,
can pase through or by it (see Figure 23}.

The winch drume on the yarder which control the movements of the
cperating lines and upon which the cperating lines are wound,



OPERATING LINES

ROAD

SIDE BLOCKING

SINGLE SPAN SKYLINE
SINGLE SPAN SKYLINE
CARRIAGE

SKIDDING

SXITDING LINE

SKYLINE

SKYLINE CLAMP
SKYLINE CORRIDCR

SKYLINE CRANE

SKYLINE DEFLECTION

SKYLINE ROAD
SKYLINE STRIP

SKYLINE TENSION

-8B _

Those cables (wire ropes), usually wound on drums, which perform a
function during the yarding cycle. The hawvlback line, mainline

and slack-pulling line are operating lines. The skyline is sometimes
considered as an operating line. The strawline is normally not
considered an operating line ae it is normally only used for laying
out and changing yarding sitrips. If the strawline iz used during
the yarding cycle, e.g. for side blocking, it then becomes an
operating line.

The path followed by a turn of logs skidded or yarded by a cable
system (also called Yarding Road).

A method of increasing the yarding strip by pulling the operating
lines to the side with another line. The etrawline can he used for
this purposae.

A skyline which has only one span (see Figures 17 through 22).

A carrisge which cannot pags over intermediate supports (Bee
Figures 37, and 44 through 47).

The process of pulling the logs to the carriage prior to transporting
them along the skyline, or pulling them by the mainline.

The cable {wire rope) which is used for pulling the logs to the
carriage. The logs are usually attached to the skidding line with
chokersg. If the line iz aleo used to havl the logs it is called
the mainline. Some carriages have internal drums for the skidding
line (see Figures 18, 19, and 37 through 39; and 41, 42 and 45).

The line from which the carriage is suspended in order io keep the
carriage above the ground. The carriage travels back and forth
along the skyline (see Figures 10, 11, 12, 17 through 21, 33, 34, 37
through 42, 44 through 48).

See Clampe
See Corridors.

(Sometimes called Carriage). A carriage to which logs can be pulled
through the use of a skidding line {see Figures 37, 38, 39, 41, 42 and
45)s  The carriages in Figures 44 and 47 are not skyline cranes.

This term is not to be confused with the term "Cable Crane" which is
something used to collectively denote an entire cable logging system,
cegs nultispan cable crane system.

The vertical distance between the skyline and the chord of the
skyline (see Figure 48).

The entire area that is yarded from a skyline sirip. Thie includes
the area adjacent to the skyline strip from which the logs or trees
are skidded to the skyline.

The strip {clearcut strip in a thimming or partial cut) or corridor
where the skyline is suspended. It iz along this strip that the
carriage travels during yarding.

The longitudinal force or strain on the askyline.
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An operating line which is used to conirol and operate the carriage
skidding line or grapple line (see Figure 47). e

The horisontal distance between two supports and./or anchor points
and/or blocks of a skyline (see Figure 48).

A large iree trunk which is usually supported veriically by guylines
and from which blocks are hung in order to elevate the operating
lines.

A skyline anchored at both ends.
The small cable (wire rope) which is usually used for laying out

and changing yarding strips, stringing heavier lines, (See also
Operating Lines).

‘The process of moving loge from one landing to another.

The block which is placed at the farthest point to which the
haulback line must travel along the yarding strip . (see Figures
16 and 35). The haulback line travels through this blocke

The object to which the tailblock is fastened (i.e. stump, tractor,
etc.) or the object to which the end of a skyline is anchored.

(Also called Backepar). The spar at the outer end of a system,
away from the yarder.

The process of transporting logs or trees from the place at which
they are cut to the road or landing.

The log(s) or tree(s) yarded during any single yarding cycle.

A machine for yarding which includes the operating drum{s) and the
power source required to operate the drum(s). (See Figure 13),

The terrain transportation of logs or trees with a cable logging
gystem.

The entire area that is yarded from a yarding strip.
The strip along which the logs travel {are transported) during

yarding. In skyline systems this is often ecalled the Skyline
Strip.
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