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Abstract:

When the first plans related to this thesis were laid out, a large Monte Carlo simulation program
adapted to a computer was foreseen that would relate all of the variables affecting the skidding
operation. After only a short period of time in the field it became obvious that, due to the time limit and
limited funds, this approach was not feasible for a Master's thesis. This author estimates it would take
at least five years of full-time work to accomplish the original objective.

Because the original objective was not feasible, a more practical approach was taken. This approach
was to present the thesis in two sections.

The first section discusses some of the advantages and disadvantages of non-crawler tractor skidding
machines in common use in the Rocky Mountain area. Information for this part of the thesis was
attained primarily through personal interviews with logging contractors and operators.

The second and major section of this thesis is devoted to a parametric analysis of the principal variables
affecting the economic skidding capabilities of some crawler tractors in the Rocky Mountain area.

The principal variables chosen were the following: 1. Tractor size 6. Operator efficiency

2. Soil 7. Number of men

3. Slope 8. Log type

4. Number of logs per turn 9. Size of logs

5. Distance 10. Altitude Data to be used for the parametric analysis were collected by utilizing
continuous stop watch studies with some modification to fit the needs of the analysis.

Time was used as the dependent variable in determining the effect of the principal variables.

After basic times and factors were determined for the variables, they were related to the costs of
running different crawler sizes. This was accomplished by determining cost curves for different
combinations of variables.

The most important conclusion is that although large crawlers cost more per hour to operate than small
or medium crawlers, they generally yield the lowest cost per thousand board feet for skidding logs. It is
also shown in this thesis that as the number of men increases, skidding costs increase, and as the
number of logs per turn decreases, skidding costs decrease.
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ABSTRACT'

’

When the first plans related to this thesis were laid out, a large
Monte Carlo simulation program adapted to a computer was foreseen that
would relate-all of the variables affecting the skidding operation.
After only a short period of time in the field it became obvious that,
due to the time limit and limited funds, this approach was not feasible
for 'a Master's thesis. This author estimates it would take at least
five years of full-time work to accomplish the original objective.

Because the original objective was not feasible, a more practical
approach was taken. This approach was.to present the thesis in two
'sections.

The first section discusses some of the advantages and disadvan-
tages of non-crawler tractor skidding machines in common use in the
Rocky Mountain area. Information for this part of the thesis was
attained primarily through personal interviews with logging contractors

.and operators.

The second and major Section of thig thesis .is devoted to a
parametric analysis of the principal variables affecting the -economic
skidding capabilities of some crawler tractors in the Rocky Mountain
area,.

The principal variables chosen were the following:

1. Tractor size 6. Operator efficiency
2. Soil 7. Number of men

3. Slope 8. Log type

4. Number of logs per turn 9. Size of logs

5. Distance 10. Altitude

Data to .be used for the parametric analysis were collected by
utilizing continuous stop watch studies with some modification to fit
the needs of the analysis.

Time was used as .the dependent variable in determining the effect of
the principal variables.

' After basic times and factors were determined for the variables,
they. were related to the -costs of running different crawler sizes. This
was .accomplished by determining cost curves for different .combinations

. of variables.

The most. important conclusion is.that although large crawlers cost
more per hour to operate than .small or medium crawlers, they generally
yield the lowest cost per thousand board feet for.skidding logs. It is

.also shown.in this thesis that as the number of men .increases, skidding

costs increase, and as .the number of logs per turn decreases, skidding
costs decrease.




-the third largest industry following mining and agriculture.

CHAPTER I

INTRODUCTION
HISTORICAL BACKGROUND OF THE PROBLEM

The forest products industry is one -of the major industries:in

-the Rocky Mountain area. In Montana .the forest products industry is

(8, . 3)

The forest products industry may be divided into two major
activities:

1. Harvesting of the raw material and its trans-
-portation to the mi%ls.
“ i

2. Manufacture of the raw material inte flnlshed
products for the consumer.

.The harvesting of the raw material and its transportation to the mills

.is ‘krown ‘as the -logging industry. The forest products industry is

no different from any other industry in that it must produce a

'quality-préduct at the lowest possible cost to be competitive. The

cost of logging is so high in areas where steep slopes and small stems

prevail that often times -a:less expensive, equally suited material

can be ‘found to -substitute in place of wood. The Rocky Mountain

States and western Montana in -particular have many areas charac-

_ terlzed by substantlal volumes of small stemmed trees, such ‘as

'lodgepole plne grow1ng on - steep slopes.

To. help thenloggingrindustry a - long range forest engineering
program has been set up to develop systems to economically harvest

the timber in areas characterized by steep siopes'and small stems.

A}
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This long range program is designed to develop new logging methods
and improve existing methods.

-Before new-logging methods can be developed and existing methods

improved, a knowledge of the -economic capabilities of the‘ﬁresent
methods must be obtained. After this knowledge is obtained if can be
used to develop plans for future engineering research studies.
The~skiddiﬁg operation (i.e. movement of the logs from the -stump
.to.the landing) was selected as ﬁhe area of the logging industry to
study because:
1. Considerable -work has been QOne on the logmaking

‘operations.

(9)
2. Skidding follows .logmaking in the -logging
system.
3. ©Skidding represents one of the biggest costs
o in the logging industry.
STATEMENT OF PROBLEM

After spending .some time observing skidding in the field it
becomes obvious that there .are nearly as many different variations of
skidding methods ‘as ‘there are logging contractors. There is-little
agreementiamong these contractors concerning the best method. This
should be 'expected because of the differences in soils, slopes, stand
densities, .personal preférences, and many other variables inherent
in the logging .industry.

In the Rocky Mountain area -four basic -skidding methods are in

common use. The basic methods are:
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Crawler tractors
Rubber-tired tractors
Jammer -skidders

High lead skidders.

Each basic method has its own advantages and disadvantages.

‘There are two major objectives of this thesis. They are:

To present preliminary conclusions :reached
concerning non-crawler tractor skidding

(i?e. rubber-tired tractors, jammer skidders,
and high lead skidders),

To present an exploratory analysis of the -effect
of the principal variables -affecting .some

‘crawler tractor skidding 'in the Rocky Mountain
.area.

Data collection-was confined to eleven weeks during the summer

of. 1965.

Due to the. large number of variables inherent in the. logging

'industry, it was ‘impossible to gather enough data on all the basic

‘skidding methods. to make .a thorough analysis comparing the basic methods.

Therefore, .1t 'was .decided to talk to the -logging contractors to -determine

‘what the major ‘limitations and advantages are of the basic non-crawler

-tractor skidding methods. Pictures, advantages, and limitations of

these non-crawler tractor skidding machines will be presented.

The
analysis
economic
Mountain

‘skidding

FwWH

ma,jor parf of this thesis 'will be devoted to a parametric
to determine the -effect.of the principal variables on the

‘skidding capabilities .of some crawler tractors in the Rocky

(A partial 1list of variables affecting crawler tractor

includes:

Tractor size :

Soil (coefficient of traction

.Use of an arch .

Tree-length versus log-length skidding




o

Size of logs
Number of logs per turn 3
Slope of ‘terrain 43?%\1ﬁlﬁ%
Season of the .year
. Operator -efficiency
'10. Condition of equipment
- 11. Use of a choker setter
‘12, Altitude )
'13. Ownership of equipment
.14, TLog scale used
15, Stand density
‘16. Skidding distance
17. Type of chokers used
‘18. Type of landing
219, Felling practices
20. Branch road spaciné
21. Brush density and height -
22, Silvicultural requirements
.23. Non-effective time
2k, Resistances (grade, sliding, and rolling).

O O—1 O\

Time did not permit gathering enough data to compare all of the
above variables. Therefore, those variables which contribute the most

to the .economic effectiveness of the crawler tractor skidding methods

‘were considered. After considerable reading and discussions with

individuals 'who understand the ‘logging industry, it was .decided that the
fellowing variables are the principal ones affecting crawler -tractor
skidding:

Tractor size

Soil (includes brush density, soil moisture
content and rockiness of the soil)
Slope '
Number of logs per “turn

Distance

Operator ‘efficiency

Number of men

Tog type

Size .of logs

Altitude.,

n -

O\ 0~1 O\ W

s

°
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The major objective 'of this thesis may then be said to,determine .

the ‘inter-relationships-among the-above principal inéependentivariables
:and dependent.variables (time -and cest). This iﬁformation'will then be
used to determine -which crawler tractor yields the lowest skidding cost

rer ‘thousand board feet for a given combination of variables.




CHAPTER IT
LOGGING IN GENERAL

THE LOGGING SYSTEM

Logging in the Rocky Mountain area is done by both independent
contractors and people who work directly for t?e mills.

An independent contractor is known as a "gyppo" in the logging
industry. A gyppo owns his own equipment and ag%ees %o déliver
the logs to the mili for a stated amount. This:amount is generally
so much per thousand board feet (e,g,‘$28°OO per MBF)._‘Having gyppd
contractors deliver the logs to the mill is' an advantage for the mill
ownérs because they need not héve so much money invested in equipment.
The major disadVantége for the mill ownefs is' that they do not have
good contfo; of the logging operatibné Whén they let gyppo contractors
do the actuél logging. In the Gallsatin Natiénal Forest and much

of éouthwestérn'Montana most of fhe logging i8¢ done by gyppo contractors.

In northwestern Montana and other aréas where larger trees prevail,

- the mills often buy their own_equipment and do their own logging-

The logging system may be divided into four major intgrreléted

processes. These processes are:

" 1. Logmaking
2. gSkidding
3. Loading
4. Hauling.

Logmaking is the process of transforming the standing tree into log
sizes that will meet the mill requirements. In the Rocky Mountain

area most mills require 16, 25, and 32 foot log lengths.
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The logmsking process includes three major'operations thch are'
felling, limbing, and bucking. ‘

Felling is the operatién of cutting down the standing ﬁree. This
operation is generally performed with a power chain saw.

Limbing is:tﬁe operation of removing live limbs and large knots
from the s'tem. Limbing nearly always. follows 'the_ felli_hg Opefation
and is generally performed with the same implement. Wifh the advent
of smaller powe% chain saws some fel}ers now cut down the tree:with
a large saw and limb with a small saw. Deaa limbg need not be.removed

A

because they Wiil break off during the skidding operation.
Bucking is the operation of cutting the stem into acceptable log

lengths (i.e. 16, 25, and 32 foot lengths) which the mills require.

If the stem is not bucked until after it has been skidded, but before

loading, this is called "hot logging” by meny logging contractors. If
&,

~the tree is not bucked at all before it reaches the mill, the logging

industry refers to.this as tree~length loggihg. of the 13 logging
gperations visited during the data colléction reriod only one céntractor,
was engaged in tree-—length loggiﬁg. Whetﬁer or not a contractor enéages
in this type of logging depends primarily on the mill's ability to
handle the longer stems. o

The second. procegs of the total logginghsystem is skidding.' This
thesis deals with the skidding process so, at this time, skidding will
me?ely be defined as the movement of the loés from fhe'stﬁmp to the

landing.

iy, 7
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The third process of the total logging system is loading. ILoading
is the process of transferring fhe logs from the woods déck to a
vehicle for transportation to the mill. 1In the Rocky Mountain ares
trucks are the most common vehicle used for transportation.

Three major-pieces of equipment are -in common use in tﬁe Rocky
Mountain area for the ioéding process. They are:
Heel boom loader

Air tongs loader
Front end loader.

w Mo

A heel boom,ldader is a émallnmobile crane fhat ofteﬁ haé a boom
attached to a manufactured cab and engine. This type of loader is
rated by the manufacturer according to its stated capacity to excavate
50 many yards‘of earth with a certain size bucket. Common éizes in the
Rocky Mountain area are 3/8, 1/2, and 5/8 yards. A heel boom lbgder
utilizes a set of tongs which is set on the individual logs by a person .
known as a tong setter. The machine . operator then butts the log
against the boom for stability Qf the log, and then piaces tﬁe log
on the truck. Often the tong setter or the truck driver has to get on
top of the load to release the tongs. This can be dangerous as
individuals on the load frequently will walk under a log still cgntrolled
by the machine operator. An advantage of a heel boom loader is that
it can also be used as a Jammer skidder. Jammef:skiddipg is‘discussed
in Chapter III.

An air fongs loader is also a small mobile crane rated in the same

manner as a heel boom loader. An air tongs loader utilizes a set of
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alir operated t?ngs for loading. Only one man, the operator of the
loader, is needed to load with this type machine. An.air tongs loader
is safer than a heel boom loader because it is noé'necessary to manually
set and release the tongs. A major disadvantage of this type of loader
is that it does not have the versgtiliiyoﬁﬁwabheEIbbooml&oadefzbebause
it cannot be used as a Jammer s?iadér. \Mény of the small gyppo
contractors in the Rocky Mountain area'load only three or four loads
a day requiriné about two to three hours working time. The remaining
time an air tongs loader is idle and therefore not fully utilized.

A front end loader used in the woods is generally mounted on a
crawler tractor. This type of loader will load a truck faster than a
heel boom or an air. tongs loadgr because it can load ée&eral logs at a
time. A higher initial investment is required for a front end . loader
than for a heel boom or an air tongs loader. A relatively large and
level lénding-area is required for the operation of this type of loader.
Among the larger logging contréctors(ioe° those who load at least ten
loads per day) this type of loader seems to be the most popular.

Hauling is the final process in the logging system. Hauling
inélﬁé§f the transportation of the logs to the mill, unloading the logs,
and retﬁrning to the logging area for another.load, As previously
stated, trucks are commonly used for the transpbrtation of ?he logs.

Unloading is a function of the mill and 1s most commonly done with a

large rubber-tired front end loader.
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The total logging system is portrayed with a flow process chart

% Logmaking

[E, Skidding

in Figure 1.
\
:
\
|
|

2
2 Loading

2 t:> Hauling

L g

(%:) Unloading

E_> Return to woods

/7777

\

Symbols

Operation

&,
—>

Transportation

Inspection

<

Storage or Delay

Figure 1. Flow process chart of logging operations.
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SKIDDING .PROCESSES NOT IN COMMON USE IN THE ROCKY MOUNTATN AREA

Skidding has previously been broadly defined as the movement of the
logs from the stump to the landing. Actually two terms are used to
characterize the movement of the logs from the stump to-the landing. These
terms are skidding and yarding. ©Skidding is defined as "any method of
moving logs from the stump to the landing wherein the logs are skidded
along the ground." Yarding is defined as "any method of
(4, p. 1k) :
moving logs from the stump to the landing when the logs are in part or
&hollyAlifted from the ground."
. (4, p. 14)

In this thesis only the term skidding will be used regardless
whether the logs are skidded along the ground or -are partly or wholly
lifted from the ground during the movement from the stump to the landing.
This is justified because most of the people in the logging industry use
the two terms synonymously. )

As previously stated there are four basic methods of skidding in the
Rocky Mountain area which are:
Crawler tractors
Rubber-tired tractors

Jammer skidders
High 1l€ad skidders.

=W O

These basic methods are discussed in the next chapter. The remaining

portion of this chaepter is devoted to écquainting.the reader with still.

other skidding methods in use or being developed in the logging industry.
Helicopters have been proposed for skidding logs from sfeep rugged

terrain. A helicopter equipped to carry an external load of

(7, p- 1)
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4,000 pounds was tested in Canada in February, 1963. Tgét results are

as follows:
(73 p. 9)
Assumptions:

1. ©Skidding distance = 3,000 feet '

2. Wood weight =12 pounds /board foot

3. Automatic release at landing takes .10 minutes
4. Hooking in woods takes .50 minutes

5. Aircraft cost . = $350.00/hour

Representative cycle times:
Hooking time
Unhooking time
Inbound time
Outbound time
Total cycle time

.50 minute
.10 minute
2.79 minutes
2.31 minutes
5.70 minutes

Il

i

Il

Calcéulations:
“Volume per turn

il

4,000 1bs./12 1bs. per ‘B.F.
333 board feet

il

 Number of turns per hour =.60 minutes/hour = 10.5
, 5.70 minubes/turn

10.5 turns /hour
3,5000

Number of board feet per hour
X 333 board feet/turn

il

Skidding cost per MBF = $350.00/aircraft hour
3,500 board feet/hour
= $.10/board foot= $100.00

By comparison it costs approximately $10.00 per thousand board_feéfzté
skid using more conventional eqﬁipment such as crawler tractoréi From
tThe above helicopter trial it is obvious that this type of skiddiﬁgfis'
not praétical for the present. ) .

Balloons are being tested because of the high aircraft cost
(i.e. $350.00/hour for a Sikorsky S58 hélicopter) involved in helicopter

-

logging.
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If air~-born logging (i.e. either helicopter or balloon logging)
becomes economically possible, three very distinct advantages will be
Gbtained. These are:
1. The ground will not be disturbed excessively during the
skidding operatiocn; thus, the soil will not be nearly

S0 susceptible to erosion after the logging is completed.

2. Fewer‘réadS'Will be required thus reducing the erosion
problem.

3. There-will be a method of skidding from areas not
accessible by any means other than air.

Animals are still in use in some -logging areas as a method of ’
gskidding. Horses or muyles are used economically when elther 1ight

timber stands or other factors make  volume ‘production impossible.
COMBINED PROCESSES

Machines are belng .developed to combine some of the processes in the
logging.system° As far as this author can ascertain, none of these
machines are in common use in the Rocky Mountain area. WNevertheless,
they should at ieast be presented to acquaint the reader with some
of the newer developments in the ‘logging industry since these machines
or variations of'them.may.be used in the Rocky Mountain area in the
future. |

A combine is now .available that will fell, .limb, buck, and bind the
stems ‘into cords. It is called the Busch Combine. A Busch
' 3 (13, .p.-51)

Combine is essentially a~four-wheel drive rubber-tired tractor fitted

with hydraulic knives -used for felling and bucking. Limbing and
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measuring.devices are .also incorporated in a mannef such that all phases
of preparing the. stick are done in' one continuousﬁmapner.’ After 'a-cord
is harvested the combine binds the cord and drops it behind the machine
to be picked up. later. This combine would have limitéd use in the Rocky
Mountain area as it is for areas with level ground and heagvy stands of
medium or large -size trees. A Busch Combine costs'approximately
$37,000.00. o -

The Vit Feller Buncher was developed in 1957 and 1958 to fell the
trees -and skid them whole fo the landing where.another machine limbg
-and bucks them; The Vit Feller Buncher‘fells the trees with

. (13, p. 55) '
a hydraulically driven chain saw and collects them on an overhead rack
for delivery to the landing. It is basically a créwler tractor ‘that
utilizes an overhead rack rather than chokers for skidding trees. Tts
cost is approximately $l§;006.00. A Bombardier Processing Unit (BPU)
ig used in conjunction Wifh the Vit Feiler Buncher. The BPU is a
-lattice-like structure almost 100 feet long which performs the following
functions:

1. The tree is pulled through a limbing device.

2. The tree proceéds by conveyer to a stop plate
set for different log-lengths.

3. A large circular saw bubks the tree.afterfwhiéh the
' logs fall onto the ground.

Another mew prototype machine is a Pope Harvester. .
(13, P. 58)

A Pope Harvester is.an attachment for the C-frame of a crawler tractor.

The Harvester mounted .on a.large crawler tractor is a mobile machine
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which severs the tree from the -stump, carries it upright to the landing,
limbs it, bucks>it, and deposifs-the-logs on the ground. Mounting a
Harvester on a.crawler tractor ‘does not alter'the basic tractor and can
be removed at éﬁy“time-restoring the ‘tractor to its original form. A
. Harvester 'is basicaglly two'jaws and a hydraulically operated chain saw
used for felling.and buéking. In operation the operator drives the
machine up-to a tree, grasping it with tﬂe main Jaw, and severs the
tree with the chain saw. ' The unit then moves to the landing and rotates
the tree to .a horizontal position. The second set of jaws moves along
the -tree removing the limbs. Next the tree is held by‘thé limbing
Jaw and pushed through the main Jjawrs remoﬁing,the remgining limbs and
positioning.tﬁe tree for bucking. The chain saw rotateslfor_the
bucking cuté, makes the cuts, and the logs fall to the gound. It has
been estimated that this Harvester could be manufactured on a

production basis for -about $10,000.00 per unit.




. - CHAPIER III
NON-CRAWLER SKIDDING MACHINES IN COMMON
USE IN THE ROCKY MOUNTAIN AREA
- The three major non-crawler type skidding machines in common use in
the Rocky Mountain area will be discussed in this chapter. The presenta-
tion of any particular manufacturer's equipment does not constitute an
endorsement, but is presented only as an illustration of the equipment

commercially available.
RUBRER-TIRED SKIDDERS

Ruﬁber-tired skidders are gaining an important place among 'skidding
‘machines used in tthRocky Mountain area. These skidders, equiped with
large pneumatic tires, offer good flotation making them better than
crawlers for skidding in muddy or boggy areas and on level to moderate
slopes with little'slash. Crawler tractors generally have a great
amount of difficulty operating in muddy or boggy areas becauserf their
weight and poor flotation. Rubber-tifed skidders have a top speed of
gbout 21 miles per hour compared to about seven miles per hour for
conventional crawler tractprs.

_.Many of the larger logging companies that wish to reforest their
land after logging are using rubber-tired skidders for skidding on level
ground because these skidders‘do not disturb the soll as much as crawlers.

It was the épinion of most of the interviewed loggers that rubber-

tired skidders yield higher production and lower maintenance costs than
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conventional crawlers in areas of level to moderate slopes, little slash,
and in muddy. or boggy areas.

The limitations of rubber-tired skidders may be summarized by saying

these 'skidders lack versatility. These skidders are generally limited

to level to moderate slopes (i.e. up to 15%) and little 'slash. Rubber-
tired skidders presently‘ére not used to build roads in-logging areas.
Photographs, specifications, and a -summary of data collected for
two rubber~tired skidders in use in the Rocky Mountain area.are shown
on pages 18 through 21. Because the sequence of operations for rubber-

tired tractor skidding is the 'same -as for crawler tractor skidding, the

“flow process chart for both methods will be ‘presented later.
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Figure 2. The Garrett Tree Farmer is a small rubber-tired skidder.




-19-
TABLE T

SPECIFICATIONS "AND SUMMARY OF DATA COLLECTED
FOR A SMALL RUBBER-TIRED SKIDDER

(5: P- l)

Manufacturer: ‘Garrett'EnumclaW Company, Enumclaw, Washington
Model: Tree Farmer-Model 15
Engine: Ford, 4 cylinder gasoline, horsepower = 68
Transmission: Warner-Ford, 4 speed
Speedszl .728 m.p.h. to 21.25 m.p.h.
Tires: 13.6.x 28
Clearance 'at center pin: 21 inches
Dimensions: Length - 193 inches
.Width -+ 79 inches
Height - 98 inches
Drawbar horsepower: 58.3
Weight: 7,000 pounds (estimated)

Cost: Approximately $10,000.00

Hourly operating cost: $2.50 (estimated) - Does not include operator's
wage. .

Summary of data 'collected:

Number of turns studied =15 ‘

Slope : = -11% (skidding downhill)
Distance = 300 to 450 feet

Soil condition = Good

Time 'studied = 3.2675 hours .

Number of board feet skidded =.7,685

Number of board feet per hour

1

2,350
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A Mountain Logger is a medium size

Figure 3.
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TABLE IT

SPECTIFICATIONS AND SUMMARY OF DATA COLLECTED
FOR A MEDIUM SIZED RUBBER-TIRED SKIDDER

(6, p. 1)

Mamufacturer: Mountain Manufacturing Company, Kalispell, Montana
Model: Mountain Logger
Engine: General Motors, L4 valve Qiesel, 101 BHP -at 3,000 RPM
Transmission: 4 speed
Speeds: .75 m.p.h. to 21.5 m.p.h.
Tires: 16.9 x 30
Clearance: 22 inches
Dimensions: Length - 189 inches
Width - Legal
Height - 110 inches
Drawbar horsepower: 65 (estimated)
Weight: 11,500 pounds

Cost: Approximately $16,000.00

Hourly operating cost: $3.90 (estimated) - Does not include operator's
‘wage.

Summary of data collected:

Number of turns studied = 23

Slope ' = -5%

Distance = 350 to 800 feet
Soll condition = Fair

Time studied = 4.7345 hours
Number of board feet skidded = 12,320

Number of board feet per hour = 2,600
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JAMMER "SKIDDERS

Jammer skidding, or shovel logging, is done with a small mobile crane
similar to an air tongs or heel boom loader. Jammer skidders utilize a
set of tongs at the end of a cable for skidding. These skidders have
either a homemade ‘wood or steel boom-attached to a manufactured cab.
Jammer skidders are rated the same as an air tongs'or heel boom loader.

These skidders -may be mounted on tracks and be self-propelled or
mounted on a truck. If mounted on a truck, they are-easier to move from
one logging area to another logging area.

Jammer skidders are used by many of the gyppo contractors because
most of these machines can be uséd for both loading and skidding, A
smaller investment in equipment results if a small contractor -uses
Jammer skidderé. "Also by using ‘a jammer skidder for hoth lOading'and’
skidding, the equipment can be more fully-utilized.

Besides the unique advantage of being -able to both load and skid, a
Jammer gkidder can -also skid logs for'short‘distances from ground that is
too s@gg for crawler tractors or rubber-tired skidders.

ﬁggt loggers. égree that jammer skidders-are limited to skidding 50
feet downhill and 150 feet uphill. For ‘short distances (i.e. 50 feet to
150 feet) jammer skidders generally yield high'production at low operating
cost.

Althoﬁgh skidding trails are not needed for Jammer skidding, many
more roads:are-required because of the -short distances over which. jammers

can effectively skid. Roads -are very expensive to build and maintain.
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Besides being expehsive, rogds tear up the gréund to such a degree that
replanting is nearly impossible. This need for many roads is the major
limitation of jammer skidding.

Jammer skidding utilizes two men, one for operating the equipment and
one -for setting tongs. This-reéults in three disadvantageé. The first
-1s that during periods of downtime two men are idle. Another disadvantage
‘1s that the'tong setter 1s often in some danger because an experienced
. operator maneuvers the skidder in such a way that the tongs are tossed to
the tong setter. The tong setter could be hit and injured by the tongs.
It is common practice among loggers to let dead trees and trees under a
certain diameter stand during the logmaking process. When a log is being
skidded to the ‘deck, 1t may hit one of these trees, knocking it over
subJjecting ﬁhe tong setter ‘to additioﬁal danger.

Jackstrawed decké.are usually. made b& Jammer skidders. There are
-also more decké because of the small area that can be gkidded with -one
set-up of the skidding machine. These jackstrawed and numerous small
decks tend to increase the-loading time.

A flow process chart of steps involved in one cycle of jammer skidding
is shown in Figure 4.

Pictures of two typical jammeflskidders used in the Rocky Mountain
area are presented in Figures 5 and 6. ‘Because-ﬁost Jammer skidders are
- converted back-hoes or small draglines, specifications are not too
meaningful, |

_ The Link Belt jammer skidder -shown in Figure 5 costs about $30,000.00

new and the P & H jammer skidder presented in Figure 6 costs about
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$12,000.00 used.
These skidders can skid about 50 logs per hour and load about 60 logs
per hour. These estimates are from actual studies and discussions with

the operators. Neither of these estimates include set-up times.

il :::> Toss tongs to tong setter

1 Tong setter sets tongs on log

& Pull log to deck

Release tongs (tongs generally release
when log is dropped on the deck)

Figure 4. Flow process chart of steps involved in jammer skidding.
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steel boom jammer skidder mounted on tracks.

b

A 5/8 yard

Figure 5.
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A combination 3/8 yard heel boom loader and jammer skidder

mounted on a truck.

Figure 6.
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HIGH LEAD SKIDDERS

The two major components of high lead skidders are a tower and a

"donkey" which contains the main power unit and the haulback and main

drums. Figure 7 shows a simplified sketch of a high lead system.

Guyline

i

Haulback line

Donkey
T d
Power
Unit /f
Stump Drums

Figure 7.

Chokers
Logs

Tailblock

Simple high lead system.
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In operation the operator sends the block with attached chokers to the
choker setter in.the'woods._ The choker setter sets the-chokes and signals
the operator to pull the logs up to the deck where someone releases .the
chokes from the leogs.

High lead skidders yield high production in aregs of dense stands.
They are particularly advantageous in areas of very steep slope. These
skidders work very well on slopes over MS% which are nearly impessible
to negotiate with c¢rawler tractors or rubber-tired skidders. These
skidders work very well for distances over 1,000 feet which can not be
gkidded economically by other methods.

Skidding trails are not needed for this method of skidding. Few roads
are needed with high lead-skiddexrs because -a 'large area can be worked
from one set-up of,the'machine. Because this method does not neéd skidding
trails, requires fewer roads, and 1lifts the logs off the ground during
the -skidding process, the ground is 1léft virtuallj'undistufbed from the
logging operations.

The major limitation of high lead skidders is their high initial
cost. A gyppo contractor generally can not afford the initial investment
for a manufactured gystem, JFor this reason there -are very few high lead
systems .in areas. logged primarily by small independent centractors. Thege
systems are extensivély ﬁsed in the Pacific NorthWest whege large logging
companies are working .in dense 'stands of fir and other large diameter
trees.

Homemade high lead skidders can be made to overcome the'limitatién of

high initial cost. A picture of a homemade skidder is presented in.
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Figure 9. It -is this -author's opinion that these‘low'cost homemade
skidders have much potential and should be thoroughly investigated by the
small logging contractor.

Another limitation is that -at least two and often-up to nine or ten
‘men -are needed to operate -a high'lead system. One man is used to operate
the machine,~one or more men run crawler tractors pushing the logs to an
area where chokers can be hooked, one or two men release chokers at the
deck, and the resf hook chokérS'in the 'woods.

A deck made by a'high'lead skiddef_is the most jackstrawed of any
deck observed. Therefore, the loading time'from a deck made by a high
‘lead skidder is generally longer than from decks made by the other
skidding machines.

Another limitation in some areas is that the stumps that -are used to
anchor the tower pull out during ﬁét weéther, therefore, making the
system inoperable.

\ A picture of a manufactured high lead system 1s presented in Figure 8.
The Skagit system costs -approximately $80,000.00 new? : The

- (1, p. 1)
homemade ‘system as shown in Figure 9, costs-about $2,000.00. Two men

.skidded 42 logs over 'a distance of 150 feet with this homemade machine

in 58 minutes.




Figure 8.
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A Skagit system used for high lead skidding.
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A homemade high lead skidder.

Figure 9




-30-

SUMMARY

This chapter has been devoted to descriptions of non-crawler '‘skidding

machines in common use in the Rocky Mountain area.

After ‘spending -approximately three months in the field gathering

data, this author has come -to the following .conclusioens concerning non-

-crawler skidding machines:

1.

None of ‘the ﬁachines can be used without the aid of ‘a
crawler tractor for building roads. ‘

Rubber-tired skidders should be investigated by loggers
1f they work primarily. on level to moderate slopes.

Small contractors shoula investigate Jjammer skidders
becausge of their versatility to be used as both 'a

‘skidding 'and .loading machine, thus lowering.the

initial investment . .in equipment and also utilizing

.the equipment more fully.

A lower priced high lééd system is needed .in -areas
where small loggers work so they can manage the
initial investment.




. CHAPTER IV

CRAWLER TRACTOR SKIDDING

Crawler tractors are the most versatile -of gll the skidding machines
‘presently employed in the Rocky Mountain area. Because crawler tractors
are so versatile, each logging contractor generally owns at legst one

crawler tractor even if he utilizes some other machine for skidding.

Crawler tractoers are commonly used for the following eperations:

Skidding right-of-way for roads

Building roads

Skidding logs

Decking logs

Pulling trucks .

Cleaning up the area after the logging operations are
completed.

O\ W D

To minimize investment.in equipment many small gyppo contractors own
-one or two crawlers to perform all of the above operations. Observations
in the field indicated that crawler tractor skiddiﬁg is the most popular
method presently employed in‘fhe Rockf Mountain area. For this reason the
remaining portion of this thegis will be devoted to crawler'tractor skid-

ding.
THE CRAWLER TRACTOR AND AUXTLTARY EQUIPMENT

Crawler tractor skidding in thg Rocky'Moﬁntain area -1s performed with
all sizes of crawlers. In areas of.smail stems, such as lodgepole pine,
small and medium size crawlers‘are most popular. Large crawlers are pre-
dominant in-areas of larger stemmed trees, sucﬁ as ponderosahpine and
Douglas fir. A basic crawler tractor generally has a Winch, dozer, and

protective canopy mounted on it when used for skidding. Crawler tractors,
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with their great weight.and.crawlér tracks, offer a maximum traction effort
for the various soll and terrain conditions that must be worked.on.

Crawler tracks are designed in such a-way that rutted surfaces and
other ground irregularities éan be driven ovér. Wide tracks reduce the
ground loading per square -inch thereby. improving flotation. Greater flo-
tation is needed on séft soil to keep the crawler from .sinking in. After
the -logmaking operation there is considerable slgsh (i.e. branches, bark,
tops, decayedflogk, and broken or upfooted trees) lying on the grdﬁnd
which may cause track slippage. Because of the slash and soil condition, '
one generally finds crawlers with wide tracks in the forests. . If an
6perator-plans to be working in areas that are cha?acterized by abrasive
materials, such as rock and sand, he should be certain that -the track .shoes
-are heat treated.' A speclal style -track shge is avaiiable for‘use'in‘ice
and..snow,

_Steering of crawler tractors is generally done'by means of multiple
disge clﬁtches which stop the power to é tfaEk‘when'disengaged. -The.tractor
will turn in .the directiorn of the stopped track. These steering clutches
may be operated either'meéhaniéally.or hydraulically, depending on .the
makeiand model of the tractor. A master clutch on a crawler tractor 'is
used to connect the ‘power from the-engine to the transmission. All
clutéhes are operated by hand le&érs-instgad of foot pedals. The speed of
a crawler traétor is cont}olled With‘a,thrdttle lever.

-The -winch is probably the most important.piece of auxiliary equipf
‘ment mounted on the crawler tractor. The winch -allows the crawler to skid

“logs .to the-landing and also to.retrieve logs from.inaccessible -spots.
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Pulling trucks out .of mud andlremoving stumps are twﬁ other jobs commonly
performed by a winch. Fifty to.one hundred feet.of 3/h or'7/8 inch di-
ameter cable are attached to the winch. Chokers are attached to the end
of "the cablé to be placed around the. logs during the skidding process.

A canopy- is required by law for crawler tréctors_used in the woods.
A canopy.is basically pipe, sheet steel, and heavy screeﬁ manufactured in
such a 'way as to be mounted over the seat of a crawler to protect the
operator from falling trees, limbs, and logs that get jackstrawed duriné
skidding. | |

Most crawlers used for skidding have a doéer\attached. Most dozers
‘are hydraulically controlled althbugh cable controlled dozers are avail-
-able. An angle blade is preferred over a straight blade for'the foilowing
‘reasons:

Ky

1. §Sidecasting material while skidding road right-of-way
2. Decking logs with minimum damage to the logs.

A crawler tractor'wiﬁh auxiliarjAequipment used for ‘skidding is shown
in Figure 10.

Some crawlers are further equipped with an arch to 1ift the ends of
the. logs off the groupd during the skidding process. An arch may be
either mounted on the crawlef or be pulled by the crawler as a separate
unit. If mounted on the crawler it.is knpwn as anrintégral arch. An arch
mounted on crawler tracks and pﬁLled by fhe crawler'is kﬁown merely as an
arch. An.arch mounted on steel or rubber wheels and pulled by the crawler

is.commonly called a sulky.
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Figure 10. Crawler tractor with auxiliary equipment used for ground
skidding.
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The following list contains some of the advantages of an arch:

1. It keeps the ends of the logs off the ground,
thereby increasing load capacity because of less
log sliding resistance and eliminates- the bulld021ng .
effect of logs in the dirt.

2. Chokers are much easier to unhook at the landing
because the logs have not been skidded on the ground
packing the chokers full of dirt and foliage.

3l Maintenance cost and downtime at the sawmill are
reduced because sand and rocks are not imbedded
1n the bark, as in the case of ground skidding,
hence reduc1ng saw sharpenlng at the SanlllS

Some of the dlsadvantages of an arch are:

1. Towed arches are slower to maneuver and require
slightly longer to gather a load than regular
ground sklddlng crawlers.

2. Integral arches put'added weight on the back of
the crawler and are said to cause excessive wear
on the driving mechanisms, thereby increasing
maintenance costs.

3. An arch costs about $1,200.00 instslled.

Heavier loads and long.skidding distances are particularly suited to
skidding with a towed grch. Small crawlers can be used to buynch the logs
in the Wwoods . for larger crawlers with towed arches which skid the logs to
the landing. An integral arch mounted on a crawler is shown in Figure
11 and & picture of a rubber-tired arch (sulky) is shown in Figure 12.

Eleven turns studied on a small (about 31 drawbar horsepower) crawler
with towed arch indicated that a small crawler with an arch skids
approximately with the same number of board feet per turn as a medium

. size crawler (about 52 drawbar horsepower) Wwithout an arch. Studies

showed that both crawlers skid about 450 board feét per turn.:










































































































































































































