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SUMMARY

The increasing use of machines to fell trees has created a need for better
understanding this process and what factors affect production. This report
provides information on feller buncher activities and presents means for
estimating production rates for rubber-tired drive-to-tree machines. Four
types of machines were tested and were found to have different production
rates. Total productive felling and bunching time per tree increased with
increasing DBH and distance between trees and decreased with larger
accumulations. During the .test the average production per productive
machine hour ranged from 109 to 214 trees per hour.
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INTRODUCTION

Considerable attention has been given to the ad-
vantages of mechanized methods of felling trees.
Machines that also put the trees in piles offer even
more advantages. Skidders with hydraulic grapples
work very efficiently behind these felling and bunch-
ing machines. By having the trees in piles, grapple
skidders generally spend less time accumulating a
payload than a skidder with chokers whose operator
must pull cable to singly located trees. At the loading
deck the grapple skidder operator can drop his load
very rapidly, often without loss of forward motion.
Grapple skidders can be used to pick up individual
trees, but if the trees are small, the production rate
is low with high cost per unit of production. Conse-
quently, it is very desirable to have trees in piles
matched to the capacity of the skidder, such as those
that can be made by feller bunchers.

The alternative to mechanized felling is manual
felling using a chain saw. While most wood is pres-
ently felled with chainsaws, operators willing to
endure the physical strain are becoming scarce. Dur-
ing the hot summer months, manual fellers must
take frequent breaks in order to avoid heat exhaus-
tion. Since felling is the first act of tree process-
ing, it influences all subsequent activities such as
skidding, delimbing, and loading, so it is the key
production element of the system. Because of these
problems, logging managers have become keenly
interested in mechanized feller bunchers. They find
that these machines fell trees faster than manual
methods and are capable of maintaining these rates
day after day. Woods workers are also more inter-
ested in operating a feller buncher than a chainsaw
because of the reduced physical effort and protection
from the weather by the cab. To benefit from the
advantages of feller bunchers, it is necessary to un-
derstand their production potentials and limitations.
This report provides information on feller buncher
activities and presents means of estimating produc-

tion rates.

STUDY CONDITIONS

In general, four categories of feller-bunchers can
be identified: rubber-tired drive-to-tree, crawler
drive-to-tree, rubber-tired swing-to-tree, and crawler
swing-to-tree. A “drive-to-tree” or “tree-to-tree” ma-
chine moves to a tree, holds and cuts it, and moves
to another tree or to a pile while carrying the first
tree. In contrast, the “swing-to-tree” or “limited
area’” machines have a boom that connects the felling
head to the carrier and allows the machine to reach
out to a tree rather than driving to it. Typically, the
swing-to-tree machine sets up where it can reach
several trees, proceeds to cut each and puts them in
a pile. The subdivisions of “crawler” and “rubber-
tired” refer to the mode of locomotion inherent to
the carrier.

This study focused on four drive-to-tree, rubber-
tired feller-bunchers working in a clearcutting pat-
tern. The machines studied were working on coastal
plains and lower piedmont sites in the states of
Georgia, Florida, and Mississippi.

During a normal day’s activity, a feller-buncher
is involved in one of three categories of time: pro-
ductive, down, or idle. Productive time is that time
spent processing trees: i.e. moving, felling, and
bunching. Down time includes both scheduled and
unscheduled repair and maintenance on the machine,
when it is not cutting wood. Service is considered
part of scheduled maintenance. Idle time is when the
machine is available for work but is not doing so. In
this report only the productive phase will be covered.
Consequently, the reported rates contain no adjust-
ment for down or idle times. To apply these produc-
tive rates to predict daily machine performance, they
must be reduced by the ratio of productive to sched-
uled time. This ratio is commonly called the “utiliza-
tion” rate.

Time Study Procedures

Data for this report was collected during the
summer of 1978. Descriptions of the forms and pro-
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cedures are given in the Appendix. The field work
involved three phases. First, after a feller buncher
operator had been selected, the time study crew
examined the cutting area for portions which were
reasonably uniform in species composition, stand
density, and slope. No attempt was made to bias
the operation away from the extremes; the only
restraint on a study plot was that it represented
only a single set of terrain conditions. However, any
one plot could differ greatly from another. Plots were
usually fifty feet wide by one to two hundred feet
long depending on the harvesting pattern and cutting
area. The long axis was selected in the direction that
the machine would normally move during processing.
On a plot, each tree 2.5 inches and larger was tallied
by XY coordinates, species, and diameter class at
breast height (DBH). Each tree was given a number
which was written in large numerals on a key punch
card that was stapled to it in a position where the
number could be read late from a distance. Typically,
several plots would be set up prior to processing by
the machine.

The second phase of the study involved the feller
buncher cutting trees within the plot. The operator
was instructed to cut in a normal manner within the
customary merchantability limits. Most operations
did not harvest smaller trees measured on the plots.
The time study crew timed each elemental activity
of the machine: i.e. the productive time elements of
moving, position and shearing, dropping, and bunch
maintenance. Moving included any traveling by the
feller-buncher, either to a tree or to the bunch loca-
tion. Position and shear was the cutting phase of the
function and dropping was the time to release the
trees from the shear head onto the pile. Bunch
maintenance occurred when the machine adjusted
the stems on the pile. Any other time elements, such
as delays for machine maintenance or idle time, were
recorded but will not be discussed in this report.
During the timing, tree numbers of those felled were
recorded along with other variables such as accumu-
lation and bunch numbers.

The third phase took place after the test plot was
cut. A sample of felled trees were selected for volume
determination. Measurements of total height, stump
diameter, DBH, clear bole and diameter of largest
Iimb were taken on these trees.

Data Analysis

After the field data had been recorded and hand
edited, the information was key punched and stored
on a magnetic disk for computer analysis. Since each
field record of data involved only a single time ele-
ment, it had to be summarized into cycles, A feller
buncher cycle was defined as the actions necessary
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to create and deposit an accumulation of trees in a
pile. For example, a cycle would start when the
machine moved to the first tree to be cut.It would cut
that tree and perhaps one or two more before moving
to a bunching location to drop the accumulated trees.
The next cycle would begin when the machine moved
to cut the next “first” tree. This would also end the
first cycle. No time was lost during or between the
cycles. Typically, the machine would put more than
one accumulation on the same pile, Cycle summaries
were expressed in per tree measurements: moving
time per tree, position and shear time per tree,
average DBH, etc. Least squares regression analysis
was the basic statistical tool employed to develop
production estimates. Dummy variable techniques
were used to handle noncontinuous variables. Lan-
ford (1975) describes the general analysis procedure
and the application of dummy variables.

Since it was possible that time elements might be
affected differently by the various descriptions of
the work environment, each was analyzed separately
before calculating a composite model for the total
productive cycle time. Tree size, load size, and stand
density measure were tested for each element of the
cycle, as was the effect of different machines. DBH
was used to indicate the tree size while the number,
basal area, and volume of the accumulation described
the load being handled by the machine, Stand den-
sity measures were taken from the plot being cut
and included trees, basal area, and volume per acre.

RESULTS

Table 1 displays the summarized time, production,
and stand characteristics experienced during the
study. For one feller buncher type, two machines
with their operators were observed. On other types
only one machine with its operator was timed. This
means that the operator could have a significant
effect on the production rate. In general, all machine/
operator combinations were found to be different. All
operators were experienced crew members, thor-
oughly familiar with their particular machine.

A sample observation was defined as an accumula-
tion of stems held in the shear head that received
only one drop time. In this context sample sizes
ranged from 86 to 275 accumulations per machine
type. Assuming that each observation was indepen-
dent of the others, these samples developed means
that varied from plus or minus 3 to 11 percent with
95 percent confidence. Since each observation came
from a cluster created by each plot and operator/
machine combination, they were not necessarily in-
dependent. Experience has shown that this clustering
may underestimate the true variability by 2 to 3
times (Lanford 1973). If so, the true sampling error



Table 1.—Summary statistics for four types of feller bunchers time studied in the South

Feller buncher type! 1 2 3 4
Machines visited 1 1

Accumulation summary

Number 86 93 220 275
Productive minutes/tree
Average 55 .28 41 29
Range 22-1.77 12-1.02 13-1.34 1172
Coefficient of variation 409, 529, 409 349
DBH
Average 59 6.8 82 79
Range 3-11 5-10 5-13 4-14
Trees/accumulation
Average 3.1 2.0 2.0 1.7
Range 1-7 1-4 1-5 1-6
Basal area (ft2)/accumulation
Average .55 .50 .69 .56
Range .20-2.00 .20-.81 14-1.81 .09-1.25
Volume (c.f.ib)2/accumulation
Average 9.4 12.1 17.8 13.5
Range 3.0-35.7 4.2-20.4 3.0-47.8 1.1-81.7
Stand summary
Number of plots 4 1 3 k1
Trees/acre
Average 565 515 384 336
Range 529-628 N/A 286-525 219459
Basal area (ft2)/acre
Average 78 114 129 106
Range 58-92 N/A 92-173 77-128
Volume (cunits) /acre?
Average i1 25 31 24
Range 7-13 N/A 2243 18-28
Production summary
Average trees/PMH* 109 214 146 207
Average cunits/PMH3 3.3 13.0 13.0 16.4

1Machine types:
1. Franklin 170 XLN with a Morbark 15 inch shear.
2. John Deere 544 with a Morbark 155 inch shear
3. John Deere 544 with a Rome 20 inch shear.
4. Hydro Ax 511 with a Morbark 20 inch shear.
2¢.f1.b. = cubic feet inside bark.
3Taras and Clark, 1974.
4PMH = productive machine hour.

of the productive cycle times per tree could range Stand summaries given in table 1 include only the

from 9 to 33 percent with a 95 percent confidence
limit. These statistics are prior to regression analysis.

Tree sizes ranged from 3 to 14 inches in DBH
(classes). Only pines were harvested. In no case did
the tree size exceed the shear design limits. Up to
seven trees were accumulated per cycle but averaged
from 1.7 to 3.1. Average volume per accumulation
ranged from 9.4 to 17.8 cubic feet inside bark
(c.f.1.b.}; however, maximum accumulations ranged
from 20.4 to 47.8 c.f.ib. It would not take many ac-
cumulations to make a full skidder payload if the
average size accumulation was similar to the maxi-
mums observed.

trees that were of the sizes and species harvested.
Since these were clearcut operations, only very small
pines and hardwoods are excluded from the tally.

Average production rates showed the four feller
bunchers cutting from 1.8 to 3.6 trees per productive
minute with volume rates from 3 to 16 cunits per
productive machine hours (PMH).

Figure 1 gives a breakdown of time elements within
cycles. For feller buncher type 1, 53 percent of its
cycle was spent moving, where 66 percent was re-
quired for type 4. Type 1 spent the most time posi-
tioning and shearing, but as a percent of total cycle
machine type 3 took the most, 44 percent. Drop time
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Figure 1.—Cycle times by elements for four types of feller
bunchers time studied in the South.

per tree was very similar for each of the four machine
types. There was no bunch maintenance time for
type 1, and for the other three machine types it
averaged less than .01 minutes per tree.

All statistics given in table 1 and figure 1 are data
summaries, prior to regression analysis. The next
step is to examine each of the time elements separ-
ately for trends with the descriptor variables.

Position and Shearing Time

As discussed earlier, after a feller buncher ap-
proached a tree for cutting, time was required to
position the shear head, close the blade, and lift the
tree from its stump. If other stems were already in
the head, care had to be taken not to lose them
during the severing of additional trees.

The time to position and shear was thought to be
affected by tree size as represented by DBH, stand
density (trees, basal area, or volume per acre}, ac-
cumulation size (frees, basal area, or volume per
accurtnulation) and ‘or machine type. All of these

factors were tested singly and in combination. Re-
sults of regression analyses found that only machine
type 3 displayed a correlation with any of the factors.
The position and shearing time per tree for machine
types 1, 2 and 4 can be estimated with constants for
each, but type 3 needs a model with DBH and trees
per acre (TPA) as follows:

PST = TYPE 1 ¥ 0.226 + TYPE 2 X 0.076 +
TYPE 4 % 0.071 + TYPE 3 X {(-0.120 +
0.0138 X DBH + 3.8522 X TPA—) (1)

where PST = Position and shearing time per tree in
productive minutes,

TYPE 1= 1 if referring to feller buncher type 1,

= 0 or otherwise,

TYPE 2= 1 if referring to feller buncher type 2,

= (0 or otherwise,

TYPE 3= 1 if referring to feller buncher type 3,

= 0 or otherwise,

TYPE 4 = 1 if referring to feller buncher type 4,

= 0 or otherwise,

DBH = Average diameter at breast height of an
accumulation in inches, and

TPA = trees per acre.

TPA—* is an interest variable which describes
stand density very accurately. The inverse of trees
L°r acre is acres per tree; then the square root of
this number is one side of a square surrounding this
tree. In other words, TPA—* is a measure of dis-
tance between trees. Even though the range of
densities was limited, this measure proved to be
important for position and shearing time and more
descriptive than other density measures.

All combinations of DBH and TPA were tried,
but equation 1 was the best. The R? for this model
was 0.61, uncorrected for the mean. Homogeneity
of variance was checked and no weighting was
needed. Size of the accumulation did not significantly
affect the time. It should be pointed out again that
the maximum diameters cut did not approach the
design limits of the shear head. It would be expected
that diameters at or close to the design limits would
cause the time per tree to increase for all machine

types.

Moving Time

Moving is that portion of the cycle spent traveling
to a tree before cutting or traveling to a bunch before
dropping. From the study data, moving time could
be affected by the stand density (primarily trees per
acre), DBH of the tree being moved to, load size in
the accumulation, and/or the type of machine. After
examining these factors the best model resulted in

MT = TYPE 1 > (—0.450 + 2.04030 X DBH X

TPA—Y + 2.7283 > TPA—*/BA) + TYPE 2 X
(—0.127 + 0.65558 > DBH x TPA—" + 0.7503



X TPA—*/BA) + TYPE 3 X (-0.127 +

0.65558 X DBH X TPA—* + 0.7503 X TPA—*

/BA) + TYPE 4 < (0.053 + 0.21836 X DBH X

TPA—* + 0.3015 X TPA—*/BA) (2)
where MT = move time per tree in productive
minutes and

BA = basal area per accumulation in square feet.

The regression coeflicients for type 2 and type 3
are the same because the move times per tree of
the two machines were not significantly different.
This is not surprising since the basic shear carriers
are the same for both types.

From equation (2) it can be seen that as DBH or
distance between trees increases, the time to move
increases per tree. Conversely, as the accumulation
size increases, the time per tree decreases, which is
caused by the decreased move to drop times for more
trees. The number of trees in the accumulation was
tested and found to be significant if BA was not in-
cluded, but BA explained more variation than trees
per accumulation.

All cross products of DBH, TPA, and BA for dif-
ferent machine types were tested and reduced to
those found in equation (2). The R? was 0.37, cor-
rected for the mean, and weighting was not needed
to correct for nonhomogeneity. For machine type 1,
move time gets very close to zero for small stems in
high densities. Equation (2) will give slightly nega-
tive times (less than 0.01 minute) in this range. This
inconsistence should be ignored by calling the time
zero if negatives occur.

Drop Time

Time spent dropping an accumulation was ana-
lyzed for possible correlation with accumulation size,
tree size, and/or type of machine. Only the accumu-
lation size and machine type proved to affect drop-
ping time per tree. The best model used the inverse
of trees per accumulation to represent load size, but
the inverse of basal area was quite similar in strength.
The model with basal area was chosen because of its
compatibility with previous models. Machine types
1, 2, and 3 were found to have similar drop times;
only type 4 took significantly less time. The selected
model had an R? of 0.06. and is as follows,

DT = 0.025 + 0.00506/BA + TYPE 4 X

(-0.007) 3)
where DT = Drop time per tree in productive min-
utes.

Bunch Maintenance Time

Bunch maintenance is that portion of the cycle
spent straightening or adjusting the bunch of trees
being created by the feller buncher. This activity is

often needed to properly prepare the bunch for sub-
sequent skidding. Possible variables which could in-
fluence bunch maintenance time were accumulation
size, average tree size in the accumulation, or the
type of machine involved. All these were tested singly
and in combinations, and none were found significant.
There were no bunch maintenance times for machine
type 1, but this was thought to be a random oc-
currence, and that each operator would need to per-
form this activity occassionally. The average bunch
maintenance time per tree for the study was 0.003
productive minutes.

Total Productive Time

Two analytical techniques are available for com-
bining cycle elements into a total productive time per
tree estimate: One involves adding the estimation
equations and constants developed from the analysis
of separate time elements, and the other would be to
calculate a regression for total productive time per
tree, combining element times prior to calculating
the regression. Since the same data goes into both
approaches, the results should be the same. Dif-
ferences in coefficients should only be from the pre-
cision of the matrix inversion inheritant to the re-
gression calculation program.

This second apprcach was taken and the following
was calculated.

TPT = TYPE 1 X (-0.185 + 2.10427 X DBH

(TPA—*) + 2.46696 X TPA—*/BA) + TYPE

2 X (—0.185 + .05392 X DBH + .04628/BA)

+ TYPE 3 X (-0.172 + 1.20222 X DBH

(TPA—%) + 1.19569 X TPA—*/BA) + TYPE

4 X (0.110 + .29814 X DBH (TPA—*) -+

.38674 X TPA—*/BA) 4)
where TPT = Total productive time per tree in min-
utes. R? for this model was 0.91 uncorrected for the
mean. All possible combinations of machine types,
DBH, TPA, and BA were tried, but the most con-
sistent model with the greatest significant variation
explanation was equation (4).

While equation (4) is somewhat simpler than
summing equations (1) through (3) plus the bunch
maintenance constant, the summing process was pre-
ferred. This is because of the lack of stand density
information for machine type 2. As can be seen in
equation (4) there is no TPA variable for machine
type 2, but from the analysis of moving time it is
known that the moving time for machine type 2 was
not different from that of type 3. By using the sum-
ming of equations approach, the stand density effect
can be shown for moving, the time element most
affected by stand density. Tables 2 to 5 display the
estimated total productive times calculated by the
summing of equations method.




Table 2.—Total productive felling and bunching time per tree for machine type 1 time studied in the South during clearcutting

DBH Trees per acre
200 300 400 500 600
BA/Accumulation (ft2)
5 1.0 1.5 5 1.0 1.5 5 1.0 15 5 1.0 1.5 5 1.0 1.5
inehes  emmmmm e PETLULE@S === = = = o o e e e e
4 .78 60 50 A2 .37
.58 44 .35 .30 .25
51 .38 .31 .25 .22
6 1.07 .84 70 61 54
.87 .67 .56 A48 42
.80 .62 51 .44 .38
8 1.35 1.07 .90 79 70
1.16 91 .76 .66 .59
1.09 .86 71 .62 .55
10 1.64 1.81 1.11 97 87
1.44 1.14 97 84 75
1.38 1.09 .92 .80 72
12 1.93 1.54 1.31 1.15 1.04
1.73 - 1.38 1.17 1.03 .92
1.67 1.33 1.12 .98 .88

Table 3.—Total productive felling and bunching per tree for machine type

2 time studied in the South during clearcutting

DBH Trees per acre
200 300 400 500 600
BA/Accumulation (ft2)
5 1.0 1.5 5 1.0 1.5 5 1.0 1.5 .5 1.0 1.5 5 1.0 1.5
INChes e PR @S == === = = = o e e e e
4 28 22 .19 17 .16
22 .18 .15 .13 12
.20 .16 14 12 11
6 37 .30 .26 .23 21
31 .25 22 .19 a7
29 .24 20 .18 .16
8 46 .38 .32 .29 .26
41 .33 .28 .25 .23
.39 31 27 24 .22
10 .56 45 .39 .35 .32
.50 40 .35 31 .28
.48 .39 .33 .30 27
12 65 .53 46 41 37
.59 48 41 37 .33
57 .46 40 .36 .32




Table 4—7Total productive felling and bunching time per tree for machine type 3 time studied in the South during clearcutting

DBH Trees per acre
200 300 400 500 600
BA/Accumulation (ft2)
B 1.0 1.5 5 1.0 1.5 5 1.0 1.5 5 1.0 1.5 5 1.0 1.5
inches =~ mmmemmemmmmemmeeoen - FRUERLILE @S = o e o e
4 41 31 24 .20 17
.35 .26 .20 .16 .14
.33 24 19 15 12
6 53 41 34 .29 25
47 .36 .30 .25 .22
. 45 .35 28 .24 .20
8 .65 51 43 .38 .33
.59 .46 .39 .34 .30
.57 45 .38 .32 .29
10 77 .62 52 46 42
771 57 48 42 .38
.69 .55 47 Al .37
12 .89 72 .62 .55 .50
.83 .67 .58 51 .46
.81 .66 .56 .50 .45

Table 5.—7Total productive felling and bunching time per tree for machine type 4 time studied in the South during clearcutting

DBH Trees per acre
200 300 400 500 600
BA/Accumulation (ft?)
5 1.0 1.5 5 1.0 1.5 5 1.0 1.5 5 1.0 1.5 5 1.0 1.5
inches ———minutes ~---- -
4 .26 24 .23 22 .22
.23 22 21 .20 .20
.22 21 .20 .20 .19
6 .29 27 .25 .24 .23
.26 .24 .23 22 22
.26 24 22 22 21
8 .32 .29 27 .26 25
.30 27 25 24 .23
.29 .26 25 .24 .23
10 .35 .32 .29 .28 27
.33 .29 .27 .26 .25
.32 .29 .27 .26 .25
12 .38 34 .32 .30 .29
.36 .32 .30 .28 .27
.35 31 .29 .28 .26




SUMMARY AND CONCLUSIONS

During the summer of 1978, four types of drive-to-
tree rubber-tired feller bunchers were time and pro-
duction studied of five clearcut harvesting operations
in the South. A total of 674 accumulation cycles were
recorded along with the environment in which they
were working. Individual time elements within cycles
were analyzed separately. In general, the four ma-
chine types, each with different operators, were found
to have different production rates. Position and
shearing time per tree was found to be constant for
each machine and operator combination except for
type 3 which was significantly influenced by DBH
and trees per acre. Moving time was significantly af-
fected by DBH, trees per acre, and basal area in the
accumulation as well as machine types. Machine
types 2 and 3 had similar move times. Dropping time
per tree was significantly influenced by accumulation
size and machine type. After combining all time
element equations, the total productive felling and
bunching time per tree increased with increasing
DBH and distance between trees and decreased with
larger accumulations. Machine types 2 and 4 pro-
cessed trees in the shortest time and type 1 was the
slowest machine/operator combination.

In conclusion, data taken from the operations ob-
served is represented very accurately by the re-
gression models developed. Since only one machine
type was duplicated with more than a single operator,
operator effect may bias the results presented here.
Additional studies should be made of other operators

on these same machine types to properly evaluate
the machine’s capabilities. In additional studies, ef-
forts should be made to cut trees up to and above the
machines’ stump diameter limitations to identify the
effects of these extremes. Species in addition to pine
should be incorporated. Also, more variety in slopes
and stand densities should be included in the sample.
Future studies also should involve the other cate-
gories of feller bunchers such as crawler drive-to-tree
and swing-to-tree versions.
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Appendix



Study Area Report Instructions

Purpose: To record tree and slope information on a test plot.

Procedures: Test plots will be selected based on consistency of harvesting conditions and desired results for
the test. The width will be determined by the natural swath of the cutting machine plus approximately 10
feet on the sides of the rectangular plot. The length of the plot will be determinzd by the logging conditions
in question but it is usually 100 to 200 feet plus the 10 feet of buffer at the beginning and end. The swath
boundary will be flagged and all trecs in the plot 3 inches DBH (2.6 inches) and greater for both pine and
hardwood will be tagged with a number on a keypunch card.

NOTE: Care must be taken to measure all trees tagged and that all irees are tagged. The base or Y Line
should be along the left side of the plot making most X measurements positive. The down tree measurements
of stump diameter, clear bole, height, and diameter of largest limbs will be taken after the plot has been cut. At
least 20 sets of down tree readings should be taken on each plot.

Form Entries:

Data: Month, day, and year the plot was installed.

Study No: A unique number assigned to each study.

Location: County and State where study is taking place.

IS Crew: Initials of time study crews; the first being the crew leader.

Contractor: Name of the contractor (or Company Crew) being studied.

Bearing: The 360° reading from magnetic north along the Y and X directions.

Plot No: A unique number assigned to each plot of a study. Numbers reset to one for each new study.

Tree No: A unique number for each tree in a given study; reset the trce count to one at the start of a new
study. ‘

DBH: Diameter at breast height (4.5 feet).

SP: A code indicating the tree species.

Y Dist: The slope distance in feet along the base line from the start to a point perpendicular to the tree in
question; use a penta prism to locate this point.

X Dist: The perpendicular slope distance in feet from the base line to the center of the tree.

Slope % : Slope readings will be taken at the start of every 50 feet along the base line; one along the Y direc-
tion and one along the X direction. Unless a tree falls exactly on this point no tree information will be re-
corded.

Stump Dia: The outside bark diameter of the butt of the tree.

Clear Bole: The distance from the stump to the first limb that must be severed.

Height: Generally the total height of the tree.

Dia. Largest Limb: The cross section diameter of the largest limb.
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Feller Buncher Cycle Report Instructions

Purpose: To record time and production information on feller bunchers.

Procedures: After a test plot has been laid out, the feller buncher operator is instructed to work within the
flagged swath. The machine is timed in the smallest elements possible. Tree numbers are recorded along with
the accumulation and bunch numbers. Slope, felling quality, brush, obstacles, and bogginess should be es-
timated for each bunch. If a tree does not have a number, DBH should be estimated.

Form Entries:

12

Date: Month, day, and year the recording took place.

Time of Day: The 24-hour clock time at the beginning and end of the test.

Study No.: A unique number assigned to each study.

Location: County and State where study is taking place.

TS Crew: Initials of time study crew; the first being the crew leader.

Contractor: Name of the contractor (or company crew) being studied.

Function: A six digit code describing the beginning and ending points of the operation being studied. Ref-
erence APA-HRP System Flow Diagram.

Mach. No.: A unique number assigned to each machine studied.

Plot No.: A unique number assigned to each plot of a study. Numbers reset to one for each new study.

Time: The time in minutes and seconds necessary to carry out some action.

Code: The number referring to the action timed.

NOTE: The space between Time and Code is for describing the action literally.

Tree No.: The number placed on the trees in the plot; it should be recorded on the same line as the severing

action. If more than one tree is cut during an action each should be recorded on separate lines without any
other data, i.e. no time or code information.

Accum. No.: A count of the accumulations a machine puts in a bunch and it resets to one for each new
bunch. Record it on the first line referring to that accumulation. An accumulation may be one or more
trees.

Bunch No.: A unique count within a study referring to a separate pile of trees. Each bunch is to be tagged
with its number when completed. The counter resets to one for each new study.

DBH: To be recorded after the test is over from the Study Area Report.

Slope 9% : Direction of travel; sectors defined in 45° intervals 1-Up, 2-Upside, 3-Side, 4-Downside, 5-Down.

Felling Quality: Orientation of the wood in reference to subsequent skidding. 1-Directional, 2-Non-Direc-
tional. ,

Brush: Distance of unobstructed vision.
1-Can see as far as terrain allows or greater than class 2.
2-Can see less than 2 chains but greater than class 3.
3-Can see less than 1 chain but greater than class 4.
4-Can see less than 14 chain.

Obstacles: The number of obstacles other than tagged trees avoided while cutting a bunch.

Bogginess: A measure of tractive capability.
1-Dry or wet but firm; excellent traction, sinkage 0-1”.
2-Dry or wet with loose or soft soil; good traction, sinkage 2-6”.
3-Slippery conditions causing poor traction, sinkage 7-11”.
4-Boggy conditions with very poor traction, sinkage 12”7+
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Equipment Specifications

Machine Type

Brand and Model of Carrier
Horsepower
Wheelbase
Overall length
Width
Ground clearance
Weight (ibs.)
Tire Size
Hydraulic capacity

Brand and Model of Shear
Tree capacity at stump

Accumulator arm
Weight (1bs.)
Shear cylinders
Number
Size
Flow capacity
Pressure

Franklin 170 XL N

117

107 0”

18 3”

8 7"

17

21,310

23.1 X 26 Logger

Tandem pumps

Steering 25 GPM
@1750 psi

Lift/Tilt 45 GPM
@2500 psi

Morbark 15”7

15" softwood & 13”
hardwoced

Yes

2300

2
5 1//2 ”
35-40 GPM

© 2100-2600 psi

John Deere 544

94 (net flywheet)

710"

217 6”

74"

17 24"

17,530

23.1 x 26 Logger

Tandem pumps

Steering 28.6 GPM
@2250 psi

Lift/Tilt 45.5 GPM
@2250 psi

Morbark 15”7

15” softwood & 13”
hardwood

Yes

2300

2

514"

35-40 GPM
2100-2600 psi

John Deere 544

94 (net flywheet)

7 10157

217 6”

74”7

17 214”

17,530

23.1 x 26 Logger

Tandem pumps

Steering 28.6 GPM
@2250 psi

Lift/Tilt 45.5 GPM
@2250 psi

Rome 20”

207

Yes
3120

2

6)’
Unknown
Unknown

Hydro Ax 511

117

g’ 0”

1977

&g

1' 5”

17,530

23.1 X 26 Logger

Tandem pumps

Steering 196 GPM
@ 1800 psi

Lift/Tilt 24 GPM
@2250 psi

Morbark 20”

20"

Yes
5300

4

514"

40-50 GPM
2500--3000 psi
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