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Abstract

Metric
Equivalents

Programs for a programable calculator and a desk-top computer are
provided for quickly determining yarding cost and comparing the
economics of alternative yarding systems. The programs emphasize
the importance of the relationship between production rate and
machine rate, which is the hourly cost of owning and operating
yarding equipment. In addition to generating the data required for
analyzing the cost of a yarding operation, the desk-top program
plots the yarding cost versus production rate curve. Examples and
simple step-by-step operating procedures are included.

1 acre = 0.4047 hectare
1 gallon = 3.785 liters
1 foot = 0.3048 meter

RONALD W. MIFFLIN 1is industrial engineer at the Pacific Northwest
Forest and Range Experiment Station, Seattle, Washington.
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Introduction

Nature of the
Problem

Good logging planning is characterized by a systematic evaluation
of alternatives and selection of the yarding system that best
meets environmental and silviculture criteria for the least cost.
Comprehensive cost analysis is needed in the planning stage to
compare acceptable yarding systems.

This report presents programs for a programable calculator and a
desk-top computer for determining yarding cost and comparing
alternative yarding systems. Both programs are based on the
yarding cost structure given by Mifflin and Lysons (1978)l. Cost
formulation is automated to enable the planner to quickly compare
alternatives.

Selecting low priced equipment to reduce yarding cost may not be
the solution to economical yarding. Although equipment prices are
high, the cost of owning the equipment is generally overshadowed

by operating costs. Ownership and operating costs, when combined
and expressed on an hourly basis, make up the machine rate. Mifflin
and Lysons (1978) (see footnote 1) presented the breakdown of the
cost components which make up machine rate (see figure 1). Pro-
duction rate is often a more critical factor in determining yarding
cost and is generally the most difficult aspect of yarding to
predict. Production rate is defined as the volume of timber brought
to the landing per unit of time. The cost of road changes (moving
the yarder and rigging the lines) and the cost of moving the
equipment in and out also affect the yarding cost.

IMifflin, Ronald w., and Hilton H. Lysons. 1978. Skyline yarding

cost estimating guide. USDA For. Serv. Res. Note PNW-325, 19 p.
Pac. Northwest For. and Range Exp. Stn., Portland, Oreg.
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Figure 1.—-Machine rate cost elenents.

The yarding cost equation is expressed as

MACHI NE RATE ($/ HOUR)
+ X TOTAL ROAD CHANGE TIME (HOURS)
TOTAL AREA (ACRES) X YIELD (VOLUVE/ ACRE)

+ MOVE | N AND MOVE OUT COST
TOTAL AREA (ACRES) X YIELD (VOLUVE/ ACRE)

The inportance of the yarding cost equation is shown in figure 2.
The curve is the plot of the equation for a given, constant machine
rate.



CURVE FOR GIVEN
MACHINE RATE

YARDING COST/UNIT VOLUME

PRODUCTION RATE (VOLUME/HOUR)
Fi gure 2.—Yarding cost versus production rate.

The nost significant feature of the curve is the sensitivity of
yarding cost to changes in production rate. Production rate can be
expressed al gebraically as foll ows:

PRODUCTI ON RATE = AVERAGE LOG VOLUME X LOGS PER TURN X TURNS PER HOUR

The average nunber of logs per turn tends to be constant for a
system and is usually determned by the ability to gather scat-
tered logs into a turn. The nunber of turns per hour is primrily
dependent on nachine design for a given yarding application. Log
volune is therefore the nost influential elenent in the production
rate equation. Thus, in figure 2 the |ower production rate

general ly denotes small |ogs; and the higher rate, or right-hand
portion of the curve, denotes larger logs. Wth the inherently |ow
production rate for small |ogs, yarding cost is highly sensitive

to minor production rate variations due to the steepness of the
curve.



The tine spent operating in the woods is defined as operating tine.
Figure 3 shows the conponents which make up operating tine. Pro-
ductive tinme is the portion in which yarding takes place; that is,
the cycle tine. The fixed tine elenents are nornally constant for
a particular yarding systemon a per setting basis. Hooking and
unhooki ng chokers are independent of yarding distance. The inhaul
and out haul of chokers are directly related to yarding distance
and are therefore variable times. Nonproductive time includes road
change tine (rigging and noving to a new yarding road), nove in
and nove out time, and delay tinme. No yarding takes place during
these times. The following exanple illustrates the cost sensitivity

Operating time

———

Productive time Nonproductive time
(cycle time)

Road
change
time

Fixed time

Move in
and out
time

Delay

Variable time time

Inhaul Scheduled

maintenance

Unscheduled
maintenance

Miscellaneous
delays

Figure 3.--Operating time el enments.




of small-log harvesting and the usefulness of making a detailed
cost analysis when comparing alternative yarding systems.

Two small-log yarding systems for use in thinning operations are
compared on the basis of cost. Both systems employ skyline yarders
operated by a crew of three. Cost and production data are estimated
for both yarders and detailed in table 1. The equipment investment
for System 1 is $70,000. System 2 equipment is valued at $140,000.
The machine rates are $65.59 for System 1 and $79.13 for System 2
Thus, a 100-percent increase in equipment cost results in machine
rate increase of only 21 percent.

It is assumed that added design features of the System 2 yarder
lower its yarding cycle time and reduce delays. This raises pro-
ductivity by increasing turns per hour. The production rate for
System 2 is 3.5 cunits2/hour compared to 2.1 cunits/hour achieved
with System 1. Log volume is assumed to be 10 cubic feet

(0.1 cunit), and turn size averages 3.5 logs per turn for both
systems. The difference in production rate is due to the number of
turns per hour: 10 for System 2 and 6 for System 1.

The gain in production rate for System 2 is achieved at the expense
of doubling the cost of equipment. On a cost per unit volume basis,
however, the cost saving is significant. The yarding cost for
System 2 is $24.54/cunit, a 26-percent decrease from the $33.08/
cunit cost for System 1. The plot of the yarding cost equation in
figure 4 illustrates this situation.

2A cunit is a unit of volume measuring 100 cubic feet.



Table 1--Example cost and production data

Item Unit System 1  System 2
Equipment cost Dollars 70. 000 140, 000
Residual Percent equipment cost 20 20
Depreciation period Years 7 7
Repairs and maintenance Percent equipment

depreciation 50 50
Annual interest rate Percent 12 12
Tax, license, insurance, and
storage Percent 9 9
Operating season Days worked/year 200 200
Operating time per day Hours 8 8
Fuel consumption Gallons/hour 2 2
Fuel cost Dollars/gallon .80 .80
Oil and lube Percent fuel consumption 5 5
Oil and lube cost Dollars/gallon 1.50 1.50
Line cost Dollars 3,600 3,600
Line life Hours 1600 1600
Rigging cost Dollars 1,000 1,000
Rigging life Hours 800 800
Tire or track replacement cost Dollars 0 0
Total crew wage Dol lars/hour 30 30
Fringe benefits Percent total crew wage 30 30
Travel time per day Hours (0] (0]
Supervision and overhead Percent direct labor 20 20
Cutting unit area Acres 35 35
Yield per acre Cunits 40 40
Average volume per piece as bucked Cunits 0.1 0.1
Average number of pieces per turn 3.5 3.5
Average number of turns per hour 6 10
Number of yarding roads in unit 10 10
Time per road change Hours 1 1
Move in and move out cost Dollars 2,000 2,000
Ownership cost Dollars/hour 11.04 22.08
Operating cost Dol lars/hour 54.55 1/57.05
Machine rate Dol lars/hour 65.59 79.13
Production rate Cunit/hour 2.1 35
Road change cost Dollars/cunit 0.42 0.51
Move in and move out cost Dol lars/cunit 1.43 1.43
Yarding cost Dollars/cunit 33.08 24.54

i/The operating costs for the two systems would be equal except that repairs
and maintenance cost (a part of operating cost) increases proportionately with
an increase in equipment cost.



Application
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Figure 4.—Yarding cost versus production rate
curves for System1 and System 2.

The programabl e cal cul ator and desk-top computer prograns require
inputs relating to ownership cost, operating cost, cruise data,

and production rate estimtes. These values are entered in a format
based on the worksheets developed by Mfflin and Lysons (1978)(see
footnote 1). The prograns conpute yardi ng cost and production rate
using data initially entered as base val ues. These can be changed
and the results of these new values conpared to the base val ues.

The desk-top conputer program supplies printed output not avail able
on the calculator. Input values and results are docunented. The
desk-top program al so plots curves to help the planner visualize
the sensitivity of the relationship between yarding cost and
production rate (figure 4).

The desk-top program although it may appear conplicated or

Il engthy, is a straight-forward, step-by-step method for deter-

m ni ng machi ne rate and yarding cost. Once that is done, a nunber
of optional steps may be taken to produce a nore detail ed yarding
system cost analysis. The basic functions of the programare shown
in figure 5.



User's Cuide

MAIN PROGRAM

DETERMINES MACHINE
RATE AND YARDING COST

OPTIONS FOR FURTHER ANALYSIS:

CHANGE SELECTED VARIABLES AND DETERMINE
THE EFFECT ON YARDING AND OTHER COSTS

PRINT ALL VARIABLE VALUES (ORIGINAL
AND CHANGED VALUES) AND ALL COSTS

Figure 5.-Basic structure MAKE A PLOT OF YARDING
of desk-top conputer COST VERSUS PRODUCTION RATE
program

Qperating instructions and program listings are given for a
programabl e cal cul ator and a desk-top conputer system They were
devel oped on, but not limted for use on, a Hew ett-Packard 973

or 67 calculator and a 9845A or 9845B desk-top conputer using

ASCI | BASI C | anguage. The desk-top systemrequires a m ni mum
internal nmenory capacity of 50,000 bytes. Certain output may be
generated on a peripheral plotting device if available, as well as
on the CRT screen or internal printer. The programwas devel oped
to use the Hew ett-Packard 9872A plotter.

3l\/lt:nti on of trade names does not constitute endorsenent by the

USDA Forest Service over other brands that can do equival ent
functi ons.



Operation of
Programable
Calculator
Program

The following procedures presume a knowledge of the Hewlett-Packard
97/67 or 9845A/B system operation. Only instructions pertaining to
the use of these programs will be provided.

The inputs to this program are similar to the worksheets developed
by Mifflin and Lysons (1978)(see footnote 1) for determining
machine rate, production rate, and yarding cost. The program
provides a faster means of computing the same values that can be
derived by hand using the worksheets.

General Information

1. This program is comprised of three sections. The first computes
ownership cost and is entered through key A The second computes
operating cost and is entered through key C. The third calculates

production rates and yarding costs and is entered through key D or
key E.

2. Only one piece of equipment at a time may be entered, unlike
the desk-top computer program which allows up to nine pieces to be
analyzed simultaneously.

3. Values for all variables must be entered. If variables are not
applicable or are zero, they must be entered as zero.

4. If a mistake is made while entering values, either continue on
through the section and then start the section over, or press
"GTO" then ".001," and start the section over.

5. If you desire to change one or more variables in a section,
the variables for the entire section must be re-entered. Also, if
Section I is redone, Section Il must also be redone. Section 11 or
Section 111, however, can be redone alone.

6. Certain machine or production values may be accessed during or
after program completion. Table 2 shows what values are stored and
where they reside. Values are displayed by pressing "RCL,” the

recall key, then the appropriate storage register key (A, B, C, D,
E or 0-9).
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Table 2--Storage register values

Value displayed after completion of Section:

Storage
register
| 1 IIX

A residual value residual value residual value

B equipment depreciation equipment depreciation equipment depreciation

C average annual investment average annual investment average annual investment

D hours worked per day hours worked per day hours worked per day

E hours worked per year hours worked per year hours worked per year

(0] taxes, license, insurance, taxes, license, insurance, taxes, license, insurance,

and storage cost and storage cost and storage cost
1 ownership cost ownership cost ownership cost
(dollars/hour) (dollars/hour ) (dollars/hour)

2 operating cost operating cost
(dollars/hour) (dollars/hour)

3 machine rate machine rate
(dollars/hour ) (dollars/hour)

4 supervision and overhead gross production rate
(percent) (volume/hour)

5 fuel consumed gross road change cost
(gallons/hour) (dollars/unit volume)

6 depreciable value depreciable value gross move in and move out

cost (dollars/unit volume)
7 depreciation period depreciation period gross yarding cost

(dollars/unit volume)
(100-percent defect)/100
net yarding cost

(dollars/unit volume)

Operating Procedures

1.

2.

Set calculator to

run

Insert sides 1 and 2 of program card.

and "manual™ modes.

Display will read 0.00.

A sample response is shown in parentheses following each step.
Sample output is shown following all input steps. The relationship
between program input and use of the worksheets can be seen by
comparing the inputs (shown in parentheses) with the bold-faced

values entered on the worksheets,

pages 14 through 17.

Section 1. Ownership Cost
1. Key in: Equipment cost, press ENTER+ (140000)
Key in: Residual (percent of equipment cost),
press ENTER+ (20)
Key in: Depreciation period,(years), press A (7)
Display: equipment depreciation
(dollars/year) 16000.00



2. Key in:
Key in:
Key in:
Key in:

Section 1l.

1. Key in:
Key in:
Key in:

2. Key in:
Key in:
Key in:
Key in:

3. Key in:
Key in:
Key in:
Key in:

4. Key in:
Key in:
Key in:
Key in:

Annual interest rate (percent), press ENTER+
Taxes, license. insurance, and storage

(percent of average annual investment) ,
press ENTER+

Operating season (days worked/year) ,
press ENTER+

Operating time per day (hours), press A
Display and print: ownership cost,
dollars/hour

Operating Cost

Repairs and maintenance cost (percent of
equipment depreciation), press ENTER+
Fuel consumption,(gallons/hour), press ENTER+
Fuel cost (dollar/gallon), press C
Display: repairs and maintenance cost,
dollars/hour

Oil and lube (percent of fuel consumption),
press ENTER+

Oil and lube cost (dollars/gallon),
press ENTER+

Line cost, press ENTER+

Line life (hours), press C
Display: oil and lube cost, dollars/hour

Rigging cost, press ENTER+

Rigging life (hours), press ENTER+

Tire or track replacement cost, press ENTER?

Tire or track life (hours), press C
Display: rigging cost, dollars/hour

Total crew wage, press ENTERW
Percent fringe benefits, press ENTER+
Travel time (hours/day) , press ENTER+
Supervision and overhead (percent of
direct labor cost), press C
Print: operating cost, dollars/hour
Display and print: machine rate,
dollars/hour

(12)

®

(200)
(8)

22.08

(50)
(2)
(-80)

5.00

(5)

(1.50)

(3600)

(1600)
0.15

(1000)
(800)
)

(0)
1.25

(30)
(30)
(0)

(20)
57.05

79.13
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Section

Unknown
1. Key
Key
Key

2. Key i

Key i

Key
Key

3.  Key
Key

Yarding Costs

production rate:

in:
in:
in:

in:
in:

in:
in:

Average volume per piece as bucked, press ENTER+ (.1)
Average number of pieces per turn, press ENTER+ (3.5)

Average number of turns per hour, press D (10)
Display: gross production rate,
unit volume/hour 3.50

Percent defect in pieces as varded,

press ENTER+ (10)
Number of yarding roads in cutting unit,

press ENTER+ (10)
Time per road change (hours), press ENTER+ (1)
Move in _and move out cost, press D (2000)

Display: (100-percent defect)/100 0.90
Area of unit, press ENTER+ (35)
Yield (unit volume/unit area), press D (40)

Print: remainder of output
(see Sample Output, p. 13)

Known production rate:

1. Key

2. Key
Key

Key
Key

3. Key

Key

in:

in:
in:
in:
in:

in:
in:

Production rate (unit volume/hour), press E (3.5)
Display: gross production rate,
unit volume/hour 3.50

Percent defect in pieces as yarded, press ENTER+ (10)
Number of settings in cutting unit, press ENTER+ (10)

Time per setting change (hours), press ENTER+ (@H)
Move in _and move out cost, press E (2000)
Display: (100-percent defect)/100 0.90
Area of unit, press ENTER+ (35)
Yield (unit volume/unit area), press E (40)

Print: remainder of output
(see Sample Qutput, p. 13)



Sample Output

During execution, costs and production rates are printed on the HP-97
tape. At completion of the program, the tape output will appear as
shown below:

22.08 *** Ownership cost, dollars/hour
57.05 ***  Operating cost, dollars/hour

79.13 *** Machine rate, dollars/hour

3.50 ***  Gross production rate, unit volume/hour
3.15 *** Net production rate, unit volume/hour

0.51 ***  Gross road change cost, dollars/unit volume
1.43 *** Gross move in and out cost, dollars/unit volume

0.57 *** Net road change cost, dollars/unit volume
1.59 *** Net move in and out cost, dollars/unit volume

2454 ***  Gross yarding cost, dollars/unit volume
27.27 *** Net yarding cost, dollars/unit volume

13
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Operation of
Desk-Top
Computer
Program

18

Multiple Equipment

More than one piece of equipment may be analyzed as part of a
single yarding operation. For example, a yarder, carriage and
rigging hardware can be included in the yarding cost analysis by
re-running the program. The steps below should be followed for the
second and subsequent pieces of equipment:

1. In Section 1, enter the equipment cost, residual and
depreciation period.
2. In Section 1, re-enter the original values of annual interest

rate, taxes, license, insurance, and storage, operating season,
and operating time per day.

3. In Section 11, enter repairs and maintenance cost, then enter 0
for the remaining variables.
4. In Section 111, re-enter the original values for all variables

except move-in and move-out costs for which the entry is 0.

5. The tape output values corresponding to ownership cost,
operating cost, machine rate, road change cost and yarding cost
for each piece of equipment should be added together for the total
cost.

With the program stored on a tape cartridge, it is executed as
follows:

Initial Data Entry

1. Enter GET "YCOST" and execute.
2. Press RUN when program is loaded.

From this point on, visual prompts on the CRT screen will guide
further input. A sample keyboard response is shown in parentheses
following the underscored prompt message.

The CONT key must be pressed after each entry.
3. Want output on the screen? (YES or NO) - If (NO), output will

be on the printer. (NO)
Y or N maey always be entered in place of YES or NO.

4. Do you want a heading for all output? (YES or NO) (YES)
If (NO) skip step 5.



5. Enter heading (in any form desired, up to 70 characters
maximum).
(SAMPLE OUTPUT)
The characters entered here will be printed as a single
line at the top of each section of output; i.e., the output
generated by the initial run and keys 1, 2, 3, 11, 12, 13,
14, and 15.

6. Number of pieces of equipment to depreciate = ? (2)
b to nine pieces of equipment associated with an operation
may be entered. Ore ney represent a yarder, another the
carriage, etc. If six or more are entered, the following
message will be displayed for 7 seconds:

"Screen output may be incomplete for VARIABLE CHANGES &
PRINT ANALYSIS routines:"

Some portion of the results may be missing on the screen
due to a lack of buffer space for screen output. Resultant
cost values will be correct, however, and output on the
printer will be complete.

For various entries, such as above, a non-zero value is
required. 1f zero is entered, a message will indicate so
and the original prompt will return to allow the value to
be re-entered.

7. For piece #1: Equipment identifier (30 characters maximum)

— (YARDER)
8. For piece #1: Cost of YARDER (dollars) =2 (125000)
9. For piece #1: Residual value (percent of equipment cost) = ?
(20)
10. i : iati i =2 (7)

11. For piece #1: Repairs and maintenance (percent of equipment

=2 (50)
The value shown is the amount of equipment depreciation.

12. For piece #2: Equipment identifier (30 characters maximum)
=2  (CARRIAGE)

13. For piece #2: Cost of CARRIAGE. (dollars) = ? (3000)

14. For piece #2: Residual value (percent of equipment cost)=?
(10)
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19.

20.
21.

22,

23.

24.

25.

26.

27.

28.

30.

31.

32.

= ? (12)

Taxes., license, Insurance & storage (pctof avg. ann.

invest., $84063) = ? (9)
The value shown is the amount of the average annual
investment.

Operating season (days worked/year) = 2 (200)
I I = 2 )

Fuel consumption (gallons/hour) = ? 3)

Fuel cost (dollars/gallon) = ? (.80)

Oil and lube cost (dollars/gallon) = 2 (1.50)

Line cost (dollars) = ? (3600)
If line cost = 0, skip step 26.

Estimated line life (hours) = 2 (1600)

Riqging cost (dollars) = 2 (1000)
ITf rigging cost = 0, skip step 28.

=2 (800)

Tire or track replacement cost (dollars) = ? (®))
IT tire or track replacement cost = 0, skip step 30.

Estimated tire or track life (hours) = 2

Total crew wage (base wage for all crew members,

dollars/hour) = 2 (30)

Fringe benefits (percent of total crew wage) = ? (30)

Travel time per day (hours) = ? (. 5)




34. Supervision and overhead (percent of direct labor, $41 per
hour) = ? (20)
Direct labor is expressed algebraically as

(total crew wage) x 100 + % fringe benefits + _travel time/day

100 operating time/day
35. Volume units = 2 (5 characters maximum) (CUNIT)
36. 1s known production rate to be entered? (YES or NO) (YES)
Sample output will be shown for both cases. If (NO),

continue at step 45.

Known Production Rate - EXAMPLE 1

37. Percent defect in pieces as yarded = ? ((0))

38. Number of yarding roads in unit = 2 (@D
Total road change time is calculated by multiplying the
time per road change by the number of yarding roads in the
cutting unit less one. Set-up for the first or only yarding
road is mandatory and considered part of move in.

39. i =2 (@D

40. Pr ion r nit/hour) = 2 )

41. Mowve in and move out cost (dollars) = ? (2000)
42. Cutting unit area (acres) = 2 (35)

43. Yield per acre (cunit) = 2 (40)

Steps 42 and 43 are required to express the road change
cost and move in and move out cost in dollars/unit volume.
If total road change time and move in and move out cost are
zero, area and yield are not needed.

44, Enter identifier (25 characters maximum) (EXAMPLE 1)
If nothing is entered (i.e., only the CONT key is pressed).
no identifier will be used.

Note: SKkip remaining steps (45-51).

Calculate Production Rate = EXAMPLE 2
45, i i =2 («14)

46. Percent defect in pieces as yarded = 2 (6)
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47. Number of yarding roads in unit = 2 (@D
No road change time is required for one setting.

48. Average number of pieces per turn = ? (3.5)

49. Average number of turns per hour = ? (12.5)
The value of turns per hour should account for delays.

50. Move in and move out cost (dollars) = 2 ((®))

51. Enter identifier (25 characters maximum) (EXAMPLE 2)
If nothing is entered (i.e., only the CONT key is pressed),
no identifier will be used.

The initial data entry is complete. The results for the two sample
outputs are shown in figures 6 and 7. Yarding cost is the machine
rate divided by production rate plus road change cost plus move in
and move out cost. When percent defect in pieces yarded equals
zero, no distinction is made between gross and net values. In
figure 7, however, the difference between gross and net values is
due to the percent defect in pieces yarded.

Further action must be initiated through the special function
keys. The overlay card, figure 8, defines the keys.

SHMELE QUTRUT
THARDING COST FROGEARR

Maluegs are for EsAMPLE 1

5 ¥ T, BACHOUR
OFERAT ING COST ’

F o iFHGUR
FREODICTIOH RATE = S, CUHLToHOLER
FROHD CHAMGE COQ5T = % LEFSCUH I
MOYE IHWH RHD OUT COST = % 142 CUHHTT
TREDIHG 05T = # 1a.an-CUMIT

Figure 6.--Printed sample output for known
production rate.



SHMPLE QUTRDT

TAREDING TOST PROGRAM

Valuez are {for ESAMFLE 2

OUHERSHIF CO5T = F 0 20, Z0-HOUR
COFERATIHG 0 = § ZS3.71-HOURE
MACHIME RATE = F 038, 81-HOUR
GREOZZ PRODLCTION EATE = .13 CUMIT-HOUR

HET PROLUCTIOHN RATE =

n
Ty

CUHIT. HOUE
GEOESS YARDIMG COST = 1o gesCUHIT
HET YRARDIMG COST = F 1B, RS CUNIT

Figure 7.--Printed sample output for calculated
production rate.

SPECIAL FUNCTIONS

Base values
replaced by
new values
. . New values ;
Variable Print output Rewind
changes analysis Part 1 Part 2 [)(Epslga\e/gll?eys oﬁ)gé%'én on printer T15
Hard copy Plot
of plot only
Plot on Plot on Axes Changﬁ Change &Q@Hﬁfe Change Chantge
ownership operating gross ne
screen plotter and plot cost cost rate volumelhour | volumelhour

Figure 8.--Special function key overlay.
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Key 5 = Output on Screen

All future output will be displayed on the CRT screen.

Key 6 - Output on Printer

All future output will be printed on the internal printer.

Key 1 - Print Analysis

The values of all variables will be displayed along with the
resultant costs and production rates. Each variable is numbered,
and the "base values” correspond to the initial data entered
previously. The "new values™ and "percent change™ are explained
under Key 0 - Variable Changes. Until a variable is changed with
Key 0, the "new values™ equal the "base values™ and "percent
change™ is zero. Figures 9 and 10 present the base values entered
previously as EXAMPLE 1 and EXAMPLE 2.

For output on the screen, the variables up to number 22 will be

displayed. Key 3 must be pressed to display the remainder of the
analysis.

Key 2 - Part 1

For output on the screen, this key displays the variables up to
number 22 exactly as Key 1does in the output-on-screen mode.

Key 3 - Part 2

For output on the screen, the remainder of the variables and/or
the resultant costs and production rates are displayed.



SAMFLE OUTPUT

EASE WALLES = EXAMFLE 1
HEM YALUES = EXAMFLE 1
ERSE HEW PERCENT
YALUES WwALUES  CHANGE

1 #1 COST OF varder 125000 1250086 0.0

#2 COST OF carriage 2EEE TEER 0.0
2 #1 RESIDUAL C(PERCENT 0OF EGQUIFMEWT COST: ] 2@ @.0

#2 RESIDUARL ¢PERCEMT OF EQUIPMEHT COSTH e 1o 0.0
3 #1 DEPRECIATION PERIOD <YERRS) 7 7 0.0

#2 DEPRECIATION PERIOD <YEARS) 5 5 0.0
4 #1 REFAIRS % MAINTEMAWCE (FERCENT OF DEFRECIATION? S8 5@ 0.0

#2 FEFAIRS & MAIMTEMANCE C(FERCEMT OF DEFRECIATION et} 2@ 0.0
S  AMMUAL INTEREST RATE <FPERCEHT: 12.8a 12,88 0.0
€& TRA{,LICEMSE, INSURANCE, AMD STORAGE (FERCEHMT: 2,88 9.88 0.0
7 OPERATIHG SEASON (DAYS WORKEDSYEARD jeg 1| 280 0.0
& OPERATING TIME FER DAY C(HOURS: 2.a &.@ 0.0
9  FUEL COMSUMPTION {GALLOMS- HOUR: 3.88 2,88 0.0
18 FUEL COST (DOLLARS-GALLOMD =T .20 0.0
11 OIL AHD LUEE ¢FERCENT OF FUEL COMSUMPTIGH: s 5 0.0

2 0IL AND LUBE COST ¢DOLLARS GALLOHD 1.50 1.5@ 0.0

3 LIME COST C(DOLLARS) IERE 3686 0.0
14 LIME LIFE C(HOURS> 1 1660 0.0
15 RIGGING COST ¢(DOLLARS: 1 1@ea 0.0
16 RIGGING LIFE ¢HOURS? 2EE6 0.0
17 TIRE OR TRACK REFLACEMEMT D057 (DOLLARS? 5] 0.0
13 TIRE QR TRACK LIFE (HOURS) a 0.0
19 TOTAL CREW WAGE (DOLLARS-HOUR? 26, 64 0.0
20 FRINGE BEMEFITS (PERCEMT OF TOTAL CREMW MWAGED 3@ 0.0
21 TRAYEL TIME PER DAY C(HOURS) .50 0.0
22 SUFERYISIOM AMD OYERHEAD (PERCEMT OF DIRECT LAEBOR: za 0.0
23 CUTTING UNIT AREA ¢ (ARECE) 25 35 0.8
24 YIELD PER ACRE (CUNIT) 48, 940 45,080 0.0
26 DEFECTIN PIECES AS YARDED ( PERCENT): B.20 8.00 0.0
27 NUMBER OF YARDING ROADS IN UNIT 11 11 0.0
30 TIME FER ROAD CHANGE (HOURS) 1.84a 1.0@ 0.0
31 MOVEIN AND MOVE OUT COST (DOLLARS) 2060 2980 0.0
OWNERSHIP COST (DOLLARS/HOUR) 20.30 28.30 8.0
OPERATING COST (DOLLARS/HOUR) 59.71 59.71 0.0
MACHINE RATE (DOLLARS/HOUR) 80.01 80.01
PRODUCTION RATE (CUNIT/HOUR) 5.80 5.00 0.0
ROAD CHANGE COST (DOLLARS/CUNIT) .57 .57 0.0
MOVE IN AND OUT COST (DOLLARS/CUNIT) 1.43 1.43 0.0
YARDING COST (DOLLAR/CUNIT) 18.88 18.00 0.0

Figure 9.--Printed output from key 1 (Print analysis) for EXAMPLE 1.
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Figure 10.--Printed output from key 1 (Print analysis) for
EXAMPLE 2.



Key 0 - Variable Changes

This routine allows changes to be made in the initial or "base
values" and computes the resulting costs. The procedure, with
sample input corresponding to EXAMPLE 2, is as follows:

1. The number of the variable to be changed = 2 (@D)
This 1s the number that corresponds to each variable as
shown in figure 8 or 9. In this case, equipment cost.

2. Eor what piece (#) of eq '|pment’7 (1)

The yarder cost will be changed.

3. Do you want to delete this piece of equipment (YES or NO)

(NO)

4, BASE VALUE = 125000 LAST VALUE = 125000 NEW VALUE = ?
(200000)
LAST VALUE refers to the previous new value entered. It
equals the base value unless a new value has been entered.

5. Any mare variahle changes desired? (YES ar NO) (YES)
6. i =2 (21)

It is desired to change travel time per day (variable
number 21) .

7. BASE VALUE = .50 LAST VALUE = .50 NEW VALUE = ? (0)
8. Any more variable changes desired (YES or NO) (YES)
9. The number of the variable to be changed = 2 @D

It is desired to change equipment cost.

10. For what piece (#) of equipment? (2)
The carriage cost will be changed.

11. Do you want to delete this piece of equipment? (YES or NO)

(YES)
12. Any more variable changes desired (YES or NO) (YES)
13. The number of the variable to be changed = 2 (@D

14. For what piece (#) of equipment? 4
It is desired to add a piece of equi(pr%ent to the existing
pieces in the base values. Since there are only two, and
pieces are only added in sequence, the following message
will be displayed:
"Note: the piece # you selected is changed to 3.
Press CONT to proceed."
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15.

16.

17.

18.

19.

20.

21.

22.

23.

Equipment identifier (30 characters maximum) for piece #3 = ?
(RIGGING HARDWARE)

For piece #3: Cost of RIGGING HARDWARE (dollars) =2

(5000)

For piece #3: Residual value (percent of equipment cost) = 2

(10)

: =2 0
A depreciation period of zero years is not allowed(, )and the
following message is displayed for 6 seconds:
"The value of 0 may not be entered for this variable!
It must be re-entered.”

= o (4)

For piece #3: Repairs and maintenance (percent of equipment
i = 7 (0)

Any more variable changes desired? (YES or NQ) (NO)

Enter identifier for NEW VALUES (25 characters maximum)
(EXAMPLE 2 UPDATE)
If nothing is entered (i.e., only the CONT key is pressed),
the identifier for the new values will be the same as that
for the base values. However, once an identifier is
entered, when step 22 is encountered in a subsequent
VARIABLE CHANGES routine and nothing is entered, the
identifier for the new values will remain unchanged.

Enter a new heading for all output (70 characters maximum)
If nothing is entered (i.e., only the CONT key is pressed),
the existing heading will remain unchanged.

The variable changes are complete. Output can be obtained by
pressing key 1, key 2, or key 3. For output on the printer,
pressing key 1yields the results shown in figure 11.



SHAMFLE QUTPUT

. OF YARTAELE CHAMGES EASE WALUES =
MEW wALU

OF warder VIDLLARS S
OF carriage LOOLLAR
OUF rigging hardware CDOLLA
LUAL CPERCEMNT OF EQUIPMEMY T ;
<ESIDIJAL CFERCEMT OF EQL
#3 RESIDUAL <PERCENT OF ERUIFMERT
3 #1 DEFPRECIATION PERIOD CYERRS:
#2 DEPRECIATION FPERIOD <YERRS:
#3 DEFRECIATION FERIOD <YERARSH
4 #1 REFAIRS & MAIHTEHARMCE C(FERCEMNT OF DEFRECIARTICHX
: MAIMTEHANWCE (PERCENT OF DEPRECIATIGH:
#2 ! MAIHTENANCE C(FERCEHWT OF DEFRECIATION?
AMHUARL INTEREST RATE (PERCEMT:
TARX, LICEHMSE, IMSURANCE, AMD STORAGE CFERCEMT:
OPERRTIHG SEASOH <DAYS WORKED-YERR:
OPERATING TIME FEFR DAY C(HOURS:
FUEL COMSUNMPTIOW CGRLLOMS HOUR:
19 FUEL COST (DOLLARES-GALLOM?
11 CIL AMD LUEBE C(PERCEMT OF FUEL COMSUMPTIONY
12 0OIL AWD LUBE COST (DOLLARS<GAHLLOM?
13 LIME COST C¢DOLLARED
14 LIHE LIFE (HDURS)
15 RIGGIHG COST C(DOLLARSS
16 RIGGING LIFE (HOURS)
17 TIRE OR TRACK REPLRACEMEHWT COST CDOLLARS)
18 TIRE OR TRRACK LIFE (HOWRS?
1% TOTAL CREW WAGE C(DOLLARS<HOURD
20 FRINGE EENWEFITS (PERCEMT OF TOTAL CREW WASE:
21 TRAYEL TIME PER DRY C(HOURS)
22 SUPERVISION AND OYERHEAD CPERCEMT ©OF DIRECT LABOR:

[
m

[V R R B (R |

25 AVG. VOLUME/PIECE AS BUCKED (CUNIT)
26 DEFECT IN PIECES AS YHRDED (PERCENT)
27 NUMBER OF YARDING ROADS IN UNIT

28 AVERAGE NUMBER OF PIECES PER TURN
29 AVERAGE NUMBER OF TURNS PER HOUR

30 TIME FER ROAD CHANGE (HOURS)

31 MOVE IN AND MOVE OUT COST (DOLLARS)

OWNERSHIP COST (DOLLARS/HOUR)
OPERATING COST (DOLLARS/HOUR)

MHCHINE HATE (DOLLHRS/HOUR)
GROSS PRODUCTION RATE (CUNIT/HOUR)

NET PRODUCTICGN RATE (CUMIT-HOUR)

GROSS YARDING COST (DOLLARS/CUNIT)

NET YARDING COST (DOLLARS/CUNIT)

Figure 11.--Printed output from key 1 (Print analysis) for

EXAMPLE 2.
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Keys 11, 12, 13, 14 and 15

The values of ownership cost, operating cost, machine rate, gross
volume/hour (i.e., gross production rate), and net volume/hour
(i.e., net production rate) can be changed with these keys. As an
example, the output in figure 11 is modified by pressing key 14
and changing gross volume/hour as follows:

1. GROSS VOLUME/HR: BASE VALUE = 6.13 LAST VALLE = 6.13
NEW VALUE= ? (8)
2. Enter identifier for NEW VALUES (25 characters maximum)
If nothing is entered (i.e., only the CONT key is
pressed), the existing identifier for the new values will
remain unchanged.
3. Enter a new heading for all output (25 characters maximum)

If nothing is entered (i.e. , only the CONT key is pressed),
the existing heading will remain unchanged.

SAMPLE

OUTFUT

For output on the printer,
generated .

the results shown in figure 12 are

WITH HEM YRLUE GF ERZE ALY SHMFPLE 2
SULLE < HE HEM YRS SAMFLE 2 UFDATE
BFiSE HE FERCEMT
WHLUES WALLIES  CHRMGE
DMHEREHIF PLOLLARS S HOUR e SN LET £1. 6
LFERAT THG COOLLARS  HIUR 59,71 a7 B
MECHINE RATE CHOLLARS HOUE BELE1 F2.74 13
GREOES FRODUCTION RATE COUMITo HOUR: E 5. B TS
MET FRODUCTION FATE oCUMIT HOUR S.FE 5. TE SIS
CROSS YARDIMG COST CDOLLARS DUHIT? 13,68 11.5% -11.73
MET YARDIMG 08T (DOLLARS- CUMIT: 12,28 16,11 15. 9

Figure 12.--Printed

output from key 14 (Change gross volume/hour)
for EXAMPLE 2.



Key 8 = Plot on Screen

When a peripheral plotter is not available or it is desired to
first view the yarding cost-production rate curve on the screen,
this key must be pressed. Key 10 or key 26 must be pressed to make
the actual plot.

Key 9 - Plot on Plotter

The yarding cost-production rate curve will be plotted directly on
the plotter. Physical plotting limits should be set to 6-1/4 inches
horizontally and vertically. Key 10 or key 26 must be pressed to
make the actual plot.

If this key is pressed, the plotter must be turned on before
proceeding.

Key 10 - Axes and Plot

This key is used to construct the axes, label them, and plot the
yarding cost-production rate curves. Key 8 or key 9 must be
pressed before this key. The procedures, with sample inputs
corresponding to EXAMPLE 2 UPDATE (figure 12) follow. It is
assumed that key 8 has been pressed.

1. Do you want to plot gross rather than net values? (YES or NO)
(YES)
Step 1 is skipped if gross and net values are equal: i.e.,
if percent defects is zero.

2. Want to define range of production rate and yarding cost
other than 10 and 20 (YES/NO)? (YES)
The values displayed. represent the limits of the X and Y
axes respectively, rounded up to the nearest whole value of
10.

If (NO) is answered, skip step 3.

3. Enter: maximum production rate (Xaxis), maximum yarding cost
(Y axis) (10, 30)
Any values may be entered but the limits will be rounded up

to the nearest whole value of 10. This input is useful for
changing the scale of the plot, or when subsequent curves
will be added to the current plot (key 26 - Plot only).

4, Enter: 0 to plot BASE VALUES; 1 to plot NEW VALUES; 2 to
(2)
Either or both curves can be plotted on the axes.
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Key 26 = Plot Only

Up to nine curves can be plotted on the same axes. The original
curve(s) plotted with key 10 (Axes and Plot) and any other curves

plotted with key 26 (Plot only) are replotted along with the
current base and/or new values on the axes originally defined in

step 4, key 10. Each curve is plotted using a different line
type. Input is made in response to the following prompt message:

Enter: 0 to plot BASE VALUES; 1 to plot NEW VALUES; 2 to plot both

A new curve can be generated only if one or more changes are
made through key 0, 11, 12, 13, 14, or 15 prior to pressing this
key .

Key 24 - Hard Copy of Plot

A hard copy on the internal printer is made if the yarding cost-
production rate curve was plotted on the screen. The curves
representing the new and base values from EXAMPLE 2 UPDATE

(fig. 12) are reproduced on the internal printer as shown in
figure 13.

Key 4 = New Values Replaced by Base Values

The new values are replaced by the base values, including
identifier and resultant costs and production rates. The cost and
production rate changes made with keys 11, 12, 13, 14, and 15 act
on the new value, not the base value. Thus, if it is desired to
see the effect on yarding cost of changing only ownership cost and
subsequently to see the effect of changing only operating cost,
key 4 must be pressed after key 11 and before key 12.

Key 20 - Base Values Replaced by New Values

The base values are replaced by the new values, including
identifier and resultant costs and production rates.

Key 7 - Rewind T15

Rewind the T15 tape cartridge.
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boxexss YCOOST #e+e% ROM MIFFLIM ##sxe PHU-SEATTLE,USFD #xxsx HOW, 1379 xsxss
1

LOAD KEY “K-COsT"

IMFPUT “Mant ocutput on the screen? (YES ar HOY - If MO, owutput will be on
aeint e, ', BE

IF B#01,11="%" THEH '3a

IF E$01,11<>"H" THEH 48

Fl=@
GUTO 188
Fl=1&
£:$= wo
FREINTER
AL220=R022:
DRTA 1,3,5,
GCLERR
SHORT ROCZRD,
SHORT A,
JRGRyE2,T o By H
DIM AFC1A FL1a6],080188], 1BATE$C1S],FF1a0), 305001991, HFL1E
LDEFRAULT uN

IMNFUT "*Do wow want a heading for all output? CVES or HOXY,E¥$

IF E$[1,13="%" THEH 248

IF BFL1,13<>"H" THEH 139

Hf=Bg=""
GOTO 338
IHFLT “Enter bkeading Cin oary form desiced up to 7B characters max<imuam?, " HE
IF LEHCH#E»<=V@ THEH 1B

EEEF
FIZED
DISF "Sorry, vou're"  LENCHEF -TH; "characters ouver the Timit of 7@ Tew agai
ading "

INFUT H#

GOTD 299

Bs: "

PRIHT H#,LIHCZ)

FRINT "YARDIHG CO5T FREOGEAM",LIHOZ)

IHFPUT "Humbsr of pisces of eguipment wo depreciate = 7", U

M=L

IF =2 THEHW 4008

BEEF

IHFUT "3 piecez maximum! Trw again! rnumber of pieces of equipment to deprec
= 3, U

GOTO 356

488 IF U<>3 THEHW 448

419 BEEFP

428 IHPUT "Min. of 1 required! Trw again! rnumbzr of pisces of eguipment to depr
eciate = ?",U

438 GOTO 35@

448 IF U<5 THEH 438

458 BEEP

460 DISP "Scresh output maw be incomplete for WARIAELE CHAMGES & PRINT AHALYSIS
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WAIT
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IF Ux1 THEH a

IHNFUT "Enter equipment
IF LEMCGECL Y 24=28 THEHN
EBEEF
IMFUT
GOTO 514

DISF "Co=t af
IMPUT Co1,10
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I |
IMPUT Cox, 40
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MAT D=C
A=D=M1i=0
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DCX,S5)=DCX,12#{1B8-D 1K,
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GOSDE ]
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GOSUE 2 T
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GOTOD 1228
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[u] t"'
CrEn WaE
IF AC193<33 THEH
GOSUB 2238

14948

I equipment
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GOTO 1458
IMFUT “"Fringe henefisiz (percent of total crew wage
THFUT "Trawel time per daw dhourzld = 7' ROZL0
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IF LEMUA$»< =5 THEH 19529
EEEF
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GaTo 1548
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IHNFUT "Fercent defect in pisces asz wvarded
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IF Ri27rx1 THEHW 1678
IF A:u: 3 THEHW 1&g
GOSUE %
GOTO 1E28
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2988 ITHPUT Ay
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2148 IF ROZ9 THEHW 21743
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Z1ed GOTO 2138
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IHFUT "Equipment pieces are rumbered 1-%1 Trw agaicnd for what pisce C#3 of
wipment T, H1
GOTO 2544
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2@ IF H1<=U THEHW 32776 ""zee 1f & new pizce iz to be added
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@@ EBEEF
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P Foutine to allow squipment to be delet
!

3—1 =

d

g
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GOSUE 4678

GOTO 4488

FIZED @

DISP "BRSE WALUE ="jlCHL, N " LAST wHLUE =" ;D0HL Hag" HEK WALUE = "
INFUT J

IF CF<>83 AMD (J=8> THEH Z9:2@

DeiHL,HY=T

GOTO 44%6

EEEF

DISF "The walue of B may not be entersed for this variable! It muzt be re-g
ntered, "

40806 WAIT co8n

4916 GOTO 3928

4828 FIXED 2

4038 DISP "BRASE WALUE =";HA(Ns;" LAST WALUE =";BCHa" HEW VYALUE = ";

]

AT ]

DYa Ry

[¥y]
LYy I OCIIE B o SN 1 I S PS B DR\ S R

L2V T S I Ol X P Y S O oY
O

WY o
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1
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DU U S B U
.

DI O e )
al MUBRER

ORI\ SO B I B R SN | S N 17

§
(]

| RO ORI L e (N O% N SR S St
[x]

[0 I A ]

DU I I R kA

B ORI U CU S S - R L I U SR O A SR S S SO

Glé o

= T
X

44

(ki =

MouRlt =

g ) =

‘GOTO 1284

IHFLT I
IF SF< =0
BEoH»=T
GOTOD 4
IF H AHD CH =20
IF (BC2V>=13 AMD C¢BCE
IF BECZ1ls< >0 THEH 4120
GOTO 4868

EEEF
DISP
WRIT
GoTO
IF H 4
IF M« >27 THEH
IF CBEC30 @80
IMFUT "Time

AHD CJI=82 THEHW 4828

THEH

RN

4126
THEH 4126

B may not be entered for this

AHD CH< =230
4246

OF ¢EBC2FPI<=13 THEH
prer ettt ing change

HHD Ona 210 THEH 44560

326
Chioursd = P EBOZADN

BEEF
ITHFUT "Yauw muast enter 3 -
SQTo
IF H< =383 THEH 43220
IF CBEC2Voax10 OF
IHFUT "Humber of =z
IF BvzZVoa=x1 THEH 432
BEEF
IMFUT

o=@
S FgsE

THEH 432h

L inounit =
A

-

"H uwalue of 2
PULBLET)

4278

e must be entered!

Mo e

GoOTno

values

I Routine to supplw
O
IF tEB. AHD (B
IMPUT "Cutting umit
IF Be23:x3 THEN 4416
BEEF

INFUT "You must

R STy
: ,Bl.fgﬁ

o5
-
w
=
[

Ty b

oL

DISF "Yield per acre ( gL
IHPUT Bo243

IF Bi242:>3 THEW
BEEF
IHPUT

"o must

240

GOTO 443a

!

IHFUT "RAny more wariable changes desired 7
IF BE$01,13="%" THEHW 2209

IF B3[1,11<"H" THEH 4488

B$=Il n

wariabte!

Trw aoain:

Tryw again: rnumber

agjain:

ajdain.g

o HOM",EBF

I+ be

LR IR A

time per

of

CUtLIing uhn

wield per

FE-EnT

it ar

acre

zetting

zettings



Sz@ IF
4='a
4540

RO
IF Eﬁ
IF ¢

Fr1% AMD CROE@LC @D
THEH St4a
L x83 RAMD TR

=R

31558 IHFUT Cutting unit area ez = UL BOEE:

4528 IF EBCZ2Z20:x8 THEM 4888

4578 BEEF

4528 IHPUT "Waou must enter a walues greater than 80 Trye again:
facres) = P, BCZ3D

4598 GO0TO 4564

4588 DISPE "Yield per acre ("ILMCECAREFDII"D = M)

4518 IMFPUT BoZ4)

4628 IF BO242>3 THEH S644

428 EEEP

4048 IMPUT "YWouw must enter a waluese greater tharn B! Trwe againt wis

"‘lll

JEBOZED
4t-u GOTO 4eiz2/
4E68 |

>
[ng
l_';l

-
X%

P Routine ta
I onikien

Yhat wvariable

squlpment i

insure

=
3]

R
[an}

A e

e A

pigce of

IF LEMCGECHL
EEEF
&8 IHPUT "Z@

“=38 THEHN

]

o

5]

@ IMPUT GHCHLD
B 4249
5]

characters maximum!
8 GaTo 43848

DISP "For piece #";H1;":
IHFUT D¢ H1,1
IF DMl 130
GOSUE JIJU
GOTO 4348
DISF “"For piece
38 INFUT DiMH1,20

8 GO0TO S8le
4328 DISP "For piece
4938 INPUT D« Hl.a)
434@ IF DoMWLl 208
4358 BEEF
4350 DISF
ntered. "
4970 WAIT
4938 GOTO
4998 DISF
reciations =

THEH S@1e

oL

#U MLyt

4
4
4
4
4
4
4
3
4
3
4
4
4
EE!
4
48
1.
4
4
4
4
4
4
4
4
4

'I' GO0 00 GO O3 Q0 Q0 0D v l‘ll o

—- C' LS I« R I SR B N X ]

B N1

THEN 5418

"The walue of B may not bs &n

yaquls)
4328
“Far

piece #";HLI;": Repairs

Depreciation period

-3-33'

=3a |
yea FIKED o
718 FOR #=1 TO 4
vEB 0OH N GOTO 4738,4740,
e5 4 A GATD 4778, 339C g
4B OM ¥ GOTO 4598,4776, El
TEE OM X OGOTO 49324, 4r:u,tH B, 4999
FE@ O W GOTO 49368,4778,4298,4928
77O OIF Hi=M THEM 4348
FEE DISP "Equipment identitfier (38 character:s macinund for pisgce #

agjain enter equipment

1Mars: :

MIGECHIDE fdo

walue Cpercent of

Cwearsd = "y

tered for thiz variazsble!

and mainternance Cpercent of

cutting unit

identifier.”,

EQuTEmEnt

It

squipment

area

Un]
]
-
w
—
(]
In

”;Ni;"'_‘ u;

GFCH

dep
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]

3 IHFUT DoH1, 40
8 HEWT

6 RETURNH

e

B A=D=M1=nA

k=1

IMFUT "Enter identitfier for HEW VWALUES 725 characters ma<imam). ", DF

IF LEMCDE2<=25 THEM 311

EEEF

IMFUT "2% characters maximun! Trw again! snter identifisr for HEW YARLUES. "

o T
UL M
Dex]

DL I ¢ By IO B ) ) )

X
[ux]

fan]
o

GUTO Sl
IHFUT "Enter
IF LEWIHE»:=
EEEF
FISED B
DISF "Sorrw, wou're" LEMCHEF)-VE "characters ower the limit of 7O
cading = "3
IHFUT H#¥
GOTO S128
FIXED 2
F=1
GOTO 2z P caloulate baziz of owrnership cost
PRUSE
GOTD S216

D

sw berading for all autpet OF8 characters ma=imum?, " . HF

t
THEH S12a

a
i

I IR B | B (e B
N e e i k. 4
DR I

D R oCNE o R

i

=

! Trw agai

..
oy
11

D I ot T o k]

Doyl

AL B SO I I SR (T B | s

*EFEEEEEER KEY F CPART 1) *E¥xrxisssx

#ewxxacrxx EEY | (PRIMT AMALYSIS) #xssssssss

IF P18 THEHW S4ai

IF H#="" THEH 533

FRINT H¥,LIMCZ

IF <Cg=""3 RAHD <DF¥=""1 THEM 3326

SZ4@ IMAGE "AMALYSIES OF VARIAELE CHRHGES EASE YALUED = °
EW YALUES = ",325A,~

S350 PRINT USIHG 5349 0%,2%

S2c@ PRIMT TRECSE)», “"BRASE HEM FERCEMHT"

PSR R T OV ORI O ORI W VI ORI O T (5 B S

SRR W R N B o S | I NN B O it o NS I W B X 4

[ (8
oS0 D D00 D 0o

DI B I B ) ) R B R |

CESA, S, 485, H

S32@ FPRINT USIHG "28R,~,5%%,4R,54, 3R, 5%, A" "AHALYSIS OF YARIAELE CHAMGES", "BASE

", Y"HEW", "FERCEHT®

5330 GOTD S47@

5459 IF H$="" THEM 5420

5418 PRINT H$,LIHc2)

S42@ IF CC$=""3 AMD <¢DE=""3 THEH S48

420 IMAGE "AMALYSIS OF YARIAELE CHAHGES ESSE WRLUES = ", 25R,~, " (PART
13", 32%, "NEW YALUES = ", 12A,~

S44@ FRINT USING S438;C#, 0%

S450 GOTO 5360

S46@ PRINT USIHG “28A, .50, 314,90, 184, 30,64, TR "ANALYSIS OF YARIABLE CHAMGES","

(PART 13", "EASE", "MEW", "FERCENT"

46
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DL K ) AL I B T I B B I S 0 R IR R RO R R ) A
VO W [ K B SR T O o R R R e SR I O (U

a0

R R R S S I e Bt I IS 0= S O a0

w0 0000 O3 00 QX OO QD
OEEIIOOIOIODEEO T

[ I O RN R E Y I O I SR B N P T (O i)

DRI BRI R R B B R R B I R B}
DD D WD D

3
[
[y

-

(4)}

i1

-
D

N
0
uy]
@

5990

FREINT TRECSS), "WALUES VALUES CHAMGE" yLIHCL
IF W:1 THEH 5776

E=1
LROSUE
IMAGE
FRINT

-"i-

GOSUE 5678

SETH
"1 COST OF “,38A," CDOLLRRES:
LUSING 551

-lﬂ

5 H LHIF GECLI, Ol 1, Dot 10,1

TyEl 18h, a0 0

IMAGE "& RESIDUAL <PERCENT 0OF EQUIFMEMT COSTH»", 21D, 148D,

FRINT USING S558;0(1,23,001,2%,H

E=3

GOSUE SETO

IMAGE "3 DEPRECIATIGN PERIOD <YERRS:", 32D, {al, &I,
PRINT USING SS983001,3),D01,30,U

m
.G..

hUtHE SETA

IMAGE "1 FEFRIRS AMI MBINTEMAHCE CFERCEMT OF DEPEECIRTIOMYY,2D,18D,8

PRINT USIHG Se3@;001 ., 40,001,454
GOTO £288

|

' subroutine to compute % change
IF Col,Ex<8 THEHW 5748

IF Dol E 3 THEH 5728

W=

RETUEMN

=108

RETURHM

W=1@@* Dol E0~-COl,Exn Q0L ED
RETUEH

1

IMAGE "1 #1 CO3T OF °,28A,"<LOLLARZ»",2D,180,8D0.0

FPRINT USIHG S77VE, LU-Ehh$tl",Cil,iﬁ,ﬁil,lﬂ,IﬁﬁtLDul,ib—Cil,lﬁﬁf

FOR ¥=2 TO U
IF L'm,lﬁ'ﬁ THEHN S&sn
IF Dir, 1= THEH 5249

T W=16d

GOTO =878

W=@

GOTO 5378

W=1@9*% (Do, 10-C0K, 1onwsis, 1
IMAGE " #", D,“ COST OF ",JEH. DHLLH”'““.ﬁD,IE
PRINT USIHG S2785¢, LHCHCGH M) 1o, Dox

HE®T =

IMAGE "2 #1 RESIDUARL CPERCEHT OF EQUIFMENT EHZT““,

PRINT USIMG S98@3C01,23,061,23, 188001, 20-C01,2
FOR #=2 TO U

IF C(H,2)58 THEM 5990

IF Di¥,23=0 THEN 5978

N=1@8

GOTO 6060

H=9

GOTO 5808

W=100%CDCH, 29-Ci%, 223,000, 23

I

[N

190, 180, £0. 1
B eCEY, 20

Colgle
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IMAGE
FRIMT
HEXT
IMAGE

A1} #Il "I|
15 THG EU[E.m

"3o#l DEPFEPIHTIHH FERIOD

FRINT WSINHG é838;001,

FOR:
IF C
IF Do
W=180
GOTO &
W=
GOTOD &
W=l
IMAGE
PEINT
HEsT *
IMAGE
PREINT
FOR =\
IF C

IF D,

W=1a8
SOTD B2
W=8

GOTD &

W=180+*
IMAGE

PRINT
HEXT ®

TO U

B THEH 6120
LEi=@ THEM &18
136

126

CDEH, 3r-C0H
" #",D," DEFF
USIMG E13035H, 00

"4 #1 REFPAIRS
UEING 5168,
2 Toou

b0 xB THEH
4= THEH

=]

EJ =

258

S IR S
" “”,I"

R

USIMG S2E03H, 000,

-
PR I

e
ARG RN

G, 4,

REFATE

CFERCEMT
MyEa,DoH

=SIN

=

NS (L WIS - L A

HTlHH

 MATHTEHMANCE
Lol,4n,

AU E, 4D
S % MAIMTEMHANCE

FERIOD
o,

41,004

T, M

JRSIEE TN (A

I

OF EGUIFMENT

(YERRSIY,

CRERCENT

IF Hi=1 THEH &256

IMAGE
FRINT

"S5 AMHUAL
HSIHG &e488;
IMAGE "& TRA,LIC
FPRINT LEIHG €420,
IMARGE 7 ﬂFEPHTI
FPRINT USIHG £446;

IHTEREST
AOSs BCS)
EHSE, INSU

M3 SEARSON
AT, BT

AeEs, BUES,

ERTE
JELS
FHNCE,
ECed

CDAYS

JEL7D

AND

WORKED.

STORAGE

IMAGE
PRINT
IMAGE
FREINT
IMAGE
PRINWT

ug

ﬂPEPHTIHh
DEING 54683
llj
USTHG 6486;Hi9'
18 FUEL COQST

HOZD,

USTHG eS8a;Ac1R:,

FUEL FDH-UHPTIDH

TIME FER DAY
Ecgy
CGALLONS
JECT
DDLLHF“ ‘GALLOHY ", 220,00, 70.D0,6D0. D
Ecl@n,

Bizo,

B

Eci@n

SHOUR 230,

DT

G0

YERR " 22D, 1

oD, 7

=0T, 180,

1

, 190,

e L

CPERCENT 2"

LIn,

180,00, 70,00, 50, D

I

SCOL, 4

¢HOURS ", 2S0,0,30.0,60.0

a0,

1ah, eD,

(FERCEMT OF DEPRECIATION:",SD,
ESELES

CPERCENMT>™,24D.DD,v0.0D,2D. D

It

190, 1.

OF LEFRECIATION:",2D,
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C‘\U‘lmﬂ'\ma‘iﬂ'\*U’lmﬁ‘la‘tc'lc"li:r'!mﬂ'lU\mmﬂimﬁlﬂlﬂﬁﬂ‘lmﬂﬁﬁ'ﬁﬂ’«m’:ﬁ'TnmU‘IITIU'I

000 Q0 00 00 Q0 OO
B B SR I O A (N

[ BN I U

€839
&£838
69488

2)"
691606
6928

IMAGE "11 OIL AWND LUZE (PERCEHT OF FUEL COMSUMPTION:",15D,18D,8D.0

FRINT USIHG €528:ACt1,BC112,EvVLLD

IMAGE "12 0OIL AWD LUZE COST CDOLLARSSGALLOMN»",Z0D.D1D,7D0.D0,:D.0

PRIMT USIHG €5403AC120,BO120,ECLRD

IMAGE "13 LIWE COST <DOLLARS»", 35D, 180,5D.0

FRIMT USTHG ES8@iHC1E3y, BC130,E0L3)

IMAGE "14 LINE LIFE <HOURS)",460,1080,&0.0

FRINT USIHG €S28;RT13),B0140,E{145

IMAGE "15 RIGGIHWG COST CDOLLARS ™, 350, i80,80.0

PRINT USIHG S€B883R015Y, BIO1S ECIG)

IMAGE "16 RIGGING LIFE ¢HOURS)",3¥0,10D,80.D

FRINT USIHG e629;HC1G),BO18 ,ECled

IMAGE "17? TIRE OFR TRACKE REPLACEMENT CCST CDOLLARS",17D,18D,6D.D

FEINT USIHG S6483RO17F,BOLTY ,EVLTD

IMAGE "1& TIRE OF TRACK LIFE ¢HOURS»",31D,18D,:5D.0

FRIWT USIHG 6B HRI1EY BO1E),EC18D

IMAGE "12 TOTAL CREW WARGE CCOLLARS-HOUR:",Z4D.D0,70,0L,5D0.0

FRINT UEIMG 628,13 ,BC193,EC19D

IMAGE "8 FRINWNGE BEHWEFITS CPERCENWT OF TOTAL CREW WAGEX",13D,16D,2L0.D
PRINT USIHG &FB8;AC2ZAY,B26:,EC28)

IMAGE "&1 TRAYEL TIME PER DAY CHOURS®, 27D.DD,7D0. 0D, sk 0

FRIHT USING e7283AC2LY,BCEL,EC21

IMAGE "2z SUPERVISIOW AMD OVERHERD CFEFCEMT OF DIRELCT LABROR:Y,VD,18D,&D0.0
PRIMT USING 8740 ,R22), BCEEEC220

IF =1 THEHW 6728

IF F1=8 THEH &%
PRINT LIH<4>

IF P1=8 THEM &81@

PRIMNT "#%%#%% PRESS KEY 3 <“PRART 27 TO DISFLAY REMAINDER OF AMALYSIS xxxxx

[rx]

5]

5=8
PRUSE
GOTO €518

[

| #xxxxaxxex KEY 3 (PRINT AHALYSIZS - FRRT 23 #ssxxrisss
! -

=2

IF H$="" THEH 6988
PRINT H$,LINCZ)
IMAGE "RAMALYSIS OF YARIAEBLE CHANGES EASE YALUES = ", ZSA

vy "CPRRT

s 320, "MEW VHALUES = ", 25R,~

PRIMNT USING &3086;C$,0%
FRIMT THECSE, "ERSE HEW FERCEHT",LIMOLH ,TRELSS:, "WRLUES YARLUES

CHANGE" , LIH<1}

6330
63408
6950
6960
6370
€980
6998
Y8048
7010

IF H=1{ THEHW &9tc@

H1=1

GOTO €294

H=H1=8

IF (P1=1&) OR <S=2» THEM &334

PRINT LIMC23

s=0

IF (Z7(1»=8> AND (27o23=0) AHD CZBC10=0) AHD CZ2022=01 THEH 7@5&
IMRGE "23 CUTTIMG UNIT AREA C(ACRES»",220,180,&D,D

49
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FEINT USIHG VBIB AC230,E0230,
IMAGE "&4 YIELD rEF ACRE <" ,SA, "
FRINT LESIHG TD'FTHS,H'¢4' BoZdr , E024 0
IF 25=1 THEHW 7W3&¢ Voknown pruductiﬁn rate
IMARGE "295 RAYG “HLHHF ‘FIECE AS BUCKED C"SA," ", 19D.00,70.D0,5D.D
PRINT USING TAEE;A$E,R0255,E P EC25:
IMARGE "&& DEFECT ]H FIECES YARDET CFERCEMTI" 12D, I5, PO, 00, &0,

TRIA

L,

FRINT USIMG dGBOZEN ECEZE S

IF CZ9=a1r ar THEH V128 THOZT =@ anly 1§ known p.

IF CROZVII=12 HND C27a0=11 THEHW 7140 lsetting

IMAGE "27 MNUMEER OF YWARDIHG RCADS IH UWIT",ZeD,18D,&D, D

FRINT USIHG F128, A2V BL27V 3y ,EC2T0

IF 25=1 THEN 7198 ' krnown production rate

IMAGE "“2& AYERAGE HUMEER OF FIECES FER TURHW",21D.DD,7L.DD,ED.D

FEINT MSIMG FTI1SBRACZEN,BO2E, B2

IMAGE "% AVERAGE HUMEER OF TURMS FPER HOUR",220.D0D,7D.0D,E&L.T

PREINT USIMG PI7R;AHCZA),BO290,EC29)

IF (25=8) OrR CRACZV=8)> THEH 7216

IF CAC38>=8> AHD (EBC2@x=6G) THEH 7234

IMAGE "38 TIME FER ROAD CHAMGE (HOURS",Z2&0.DD, 7L, DD,SD.0

PRIMT USIHG T21E3HRC33, BY ey, ECZED

IMAGE "31 MOWE IH AMD MUVE OUT COST DOLLARZ» ", 22D,180,60.0

PRINT USIHG F2Z8;AC310,Bo3ly,EX031)

FRINT

PRINT

IMARGE ~, ., "OWHERSHIFP COST C(DOLLARS-HOUR»",230.DD,7D.LD,&D0.D

FRIMT USIHG V27E;RA ta BO33,EC3ED

IMAGE "OPERATIHG COST (DOLLARS-HOUR:",2D,DD,70.00,&D. 0

FEINT USIHG F290;RA034) ,B034, Et;4-

FREINT SPARCSS4) M -=meme e

IMAGE “MACHIME RATE <DOLLARS-HOUR»",Z60.0D,7D0.00,&D.0

FRINT USING 73203;AC350,BC3SH,EC2S)

IF CACZE <82 OR (BC2EM< 82 THEW 7E16

IMARGE ~,"PRODUCTION RATE «",SA," -HOUR:",2%0.00,7D.00,&0.0
]

PRINT USING P350;A$,H(36),Bc26), EC36
IF CRC3@3<38) AND CR<273>1) THEN 7398
IF_(B(38)=0) OR (B(27){=1) THEN 7430

IMAGE "RORD CHAMGE CNONST C¢DOLLARSS
IF 28C15<>8 THEH P4€0

IF 28022=8 THEHW 744@

=168

GOTO 74709

=@

GOTOD v47p

W=C2R(21-28¢1 222801 %100

PRINT USIHG 7390 A%, 28C1),2302,H
IF CAC313=02 AND CBoC312=@D THEN TSE
IMRGE "MOYE IH AMD OUT COST CDOLLAR
IF 27¢13<>8 THEH 7?5608

IF 27.27>=8 THEN ?%48

WN=106a

GOTO ?Sve

W=@

" SH, "3, 2S5D.DD, FD.DD,ED0. D

(5]
S

~M SRy ", 21D0.0D,FDL.OD, 0. D

o

re includss

change

time
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-~
X1l

~N e
o Do

792D
v398
SBe6
8818
8620
8839
28040
8PS0
8860
8670

GOTO

7578

W=( 27 2a-2VC1aasIV0l0%188

FRINT USIHG T49E;1$,' ﬁi'.:T(b».
IMAGE ~, #y "YARDINI =T COOLLAR
PRIMNT USIMG 75859; 1£,H'Jo o B3

GOoTo

IMAGE », "GROSS PRODUCTION RATE 9,56, "-HOURE",230.00,70. 00,
PRINT USIHG T&1@; H$,Hf5c-.5a;ns.Ev;r»

IMAGE ~,"MET FRODUCTION RATE DL SHOUR ", 25D, 00, FD.O0D, &0,
FRIWT u¥IHG T&z u,n;,n’S?ﬁ,Bda?b,Eau ¥

IF
IF
IMAGE
IF

CHY
CEOR

e

7e3g

)

IR e AMD (R
Ar=@1 OR (B{ZP
"GROSS ROAD
10

. #9 THEHW 7745

IF Z28(2»=@ THEH 77za
W=184

-

4

L=l
CHRHGE COET

+>1% THEH
THEMN

b1

GOTO 7759

W=

GOTO 7758
W=(228(2)-Z8¢122-,28013%100

PRINT USING FEPO;A$,I2010,2802),
IF CACE13=0) AMD (EC3213=8> THEH
IMAGE “GROSS MOVE IW AND OUuf Cos
IF 2701248 THEHW 7240

IF Z7i22=9 THEN 7820

Wi=1a3

GOTO
Wi=8
GOTO

PRIMNT

=31

785e
Wl=027 (2

P=ZT0L 0.

USIHNG

CETC L1088
7T a,ns,-rl1m

-y 3

IF CRO382<>80 AMD (A272 12
IF CEC20x=a) 0OR (Bez2?»<=13 TFHEHN

IMAGE
PRINT

IF <¢Ax
IF CRAY

PRIMT
IMAGE
FRINT

<+ "HET ROAD
USIHG
21lx=8)> RHD
302<{B) RHD

LB

"HET MD”E IH AMD
U'"ItJG v

CHANGE CO=ZT
TOOOAE, 28010
B3 =30
3[3 |._' :

[ Y
C1Ba-A
THEH
AMD

auT cOosT
T 1883-R

o A ERLLDL, PO, DL, E0. D

OLLARZS " 3R, a0,

130,00, 70. 0

W
rao

&
T (DOLLARS-",SH," ", 150,00,

Yoog

FRe0

OLLARS " SR, " 2", 210,
L2 rrelHB, 28020
7358

CHC2V 2 x10

DL,7D.D
SC1BB-ACZED D

AND CBC2F2x12 TH

sh. I

I

U,s50.D

F0LOD,ED. L

D,50.0
#1809, K

EH V338

U0, 60.0

363 Hi,-’fll
o

y "GRO 3- YARDIING ©
PRINT USING TI0OIHE, AC3E,
IMAGE ~, "MET YARDIMG COST
FRINT USIHG 797 H%, R399
IF P1=16 THEHN 3818

PRIMT USIHNG “»ys, 07,77
FRUSE ’
GOTO S@la

IMAGE

asT oD
B33

DﬂLLH

,EC393,

|

I o®xxpxexsxs KEVS 11,12,13,14 2
! MACHINE RATE, GRODSS
!

N=33 I kew 11

2188, W1

,70.00,5D.D

(DULLFFf S S IR i (Pl £ (D | I
HJ'*IHU.:TCE' tiUH—ﬂ‘ZZE

ULLHR:#” SA, 2", 230.DD

JECIS

FSs",5A,"»",250.0D,7D.D0,E0.D

EC39)

15

YOL-HE & N

CCHAMGE OWHERSHIP COST,

ET YOLAHRX

OFERATING COST

51
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E¥="0OWHERSHIF COsT"

GOTO 2256

M=34 Pokew 12
E#="0FPERATIHG COST"

GOTO 32596

H=Z23 bokew 13
Ef="MACHINE RATE"

GOTO 22548

H=2& I kew 14
IF 253=8 THEH Szoa
Ef="YOLUME-HR"

GOTD 2258

E$="0GR0
GOTO e

IF Z5%=1 THEHW 218 I okew 19

H=37

E$="HET “OLUME-HR"

FIXED 2

FRINTER 15 1g&

FRINT USIHG "ER,H, 1SA, M, TR, <0 "1 "CHANGE® JE$, "Rout irne "

PRINTER IS F1

DISP E$;": ERZE “ALUE ="jHIMI;" LAST WALUE ="3;BiHa" MEWM YWALUE = "
IMFUT EoH

IMFUT "Enter id
IF F¥="" THEM 233§

IF LEMOF#2<=25 THEHM 3378

BEEF

INFUT "25 characters masinuwm! Tey againd enter identifier for HEW YALUES. "

HEW “ALLES 25 characters maximumy ", F ¥

GOTO 2328

L¥=F%

IMFUT "Enter a new heading for all cutput OF8 charactsers maximum? . " (HE
IF LEHCH#F<=F8 THEHN 468

EEEF

FIKED &

DISF "Sorrw, wou re  LEMOHE?=-TA; "characters ouver the limit aof 7

)

T

w
W
‘1|

ading = ")

INFUT H#
FIED 2
GUTO 33906
k=1

IF H=25 THEH 24
BOC3Soa=R0330 £

IF

sombgr=0R
GOTD 2532
Za8¢g =09

IF 2%=1 THEH =
IF H=2& THEH &
BCZe»=Ri200%E"

IF N=37 THEHM SSz6

I zetting changs cost

LEED I gross prod. rate if prod. rate upknown

P et production rate

=R I gross yparding cost

Bz
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RS et B A (Y CRRE VIS OOl oU BN wilbe N R B VI ) BT R Qg B O o U Y ]
=m0

Ivl

[

R O A

Y
b

<
8
o
=
-
k=
g
2
8
3
3
8
8
(=]
2
a
S
;
.

EIGIG'GIQG'@@G'E'E'Q‘

o0 0

o ) O O

WD G

g
5]
5]
g
g
g
=)
b=
=
fuc}

l{|
[ BN LR OCHEC B e SRR I RPN CR i (Y s KR I 0 SR

ORI

o

W00 €0 00 00 00 0D
o0

[~V Y ¥ BN o]

IES =

(43 “YALUES"

=Re 2SR
IF H$="" THEM
PRINT H# LIMCZD
IF ¢C$=""3 AMD
IMAGE "RAHALYSIS
L ESA,
USTHG
5688

EFL2n+ZEC2 P ret varding cost

(DF=""> THEM 2&
MITH HEM YALUE 0OF ", 143,

£

FRIWNT
GOTO
IMAGE

@y0s, E3, D8

FRINT "AEFACS D THEM"

-FH' S, SEAC4E P
FoR
IF A
IF E
Ecxi=8

GOTO &77PE
Ecky=104

GOTOD 277P@
EcHy=108%(BA
NEXT
Gato vav

vl
!

P=RCH 3 oA

]

I wessszessrs KEY 4
\

FOR ¥=5
Bowai=RUR
NEXT &
D#=C%
ZeN2r=2V 10

2ar 2013

MAT D=C

U=H

FRUSE

GOTO &2a8

|

| #xsxxxxxsx KEY
1

FOR «©=5 TO
REWISEOHED
HE®T #
C$=D%
SPCLa=2V (20
281 =283C2)
1

I routine to
|

FOR ®=1 ToO U
IF CDCA,12=0B3 HAHD
NEXT x

GOTO 2238

U=u-1

DCX, 1o=DCK+l, 1)

CHEW WRLUES REFLRCED EBYW

o
[Su]

TU

.«—J—"

28 JBASE WALUES REPLAZED BY HEW

39

remove any deleted pigcesz of AT (P=F ah#

e

COTR, =82 AMD (DO, 30=8% AHD

Do)

FEEEFREFEE

VHLDES
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. I.
=
-
x

[

[V Y )

it
hx)

A S W
GFCH+L 2

(¥

o

Wl=k+l TO O

A IVEES (T L B B
Za=loRl+l, 20
L+, 30
ERE 200141, 40
13

LoD
-t bt b b s e bt e
=J @y L0 fa L e

Y
poC A U OORE O U U ol

R (LS B ) (DS IR I L W B Y &

.

M=L

FRUSE
GOTO 2256
!

P oxxexdxxexs KEY & COUTFUT OH PRIMTER: +%#:%%:i5%sx
!

F1=8

GOTO 3£

!

Posssesrssss KEY S OUTPUT OH PLOTTER: = s#xxssxxy
|

Fl=1&

FRINTER I35 F1

FRUZE

GOTO 2374a

Iows sy wwyxd KE ) CPLOT ON SCREEM) #%wxxsis s

Fo"PLOT OH SCREEN®
SE

o 5448

9468
3478
9458 |

sxwsswsxxe KEY 9 (PLOT OH PLOTTERD sxxxsxss g

3438 A7=2

35068 DISP "PLOT OH PLOTTER - Flotter muze be turned on."
9518 PARUSE

28 GOTD 351e

i

I o##xxxexxss KEY 18 JRAMES & PLOT) ssx¥sxsyii

w0
wnanan

BN AR ¢
[ O O

[Fu N e QY]
L5 e}
(e |
[a]

352
3398
JEDO
9610
9628

A 1 THEH =Ez8 | Fl]Clt- O SC
A7=8 THEH 1875H I plot on plotter

plot on plotter routine

S
a
-\‘ 1
=
—_ e = 4 - D

54



FEIR PLOTTER

S548 PLOTTER v SET FLOTTER LIMITS TO £.25 ¥ £.25% IHCHES
P58 PLAOTTER 7, ‘

PEE8 GOTO 2724

IETH

SEE P oplat

o D@

13, "GRAFHICS"

T S 00
m

g

(|
0~

' -~
m

el

—

Dix]

IF R
E3=1 !
GOTO 98490

LR R i SY L I O WX ORI o Y o

-
-
=
’
-
7
-
)
-
7
-
7
o
A7
-
1
-
¢
=
¥
)
]
o
=

E) IHFUT "Do wou want to plot gras:s ratiees that met walusz? (YES o HOs"  E¥

IF E¥01,13="%" THEHW 33858

DL L I (A U

WO oD D

[V x]

a0 = T

print “gross’ label
s waluez will be plotted

o L

' ¥lag to
]

ar

(V4]
0 00 00 00 Q0 00 00 0D

O DD
DY Y (Y ¥ )

)
TN mMO T WP =

o
AV BV I R ) [ AR PR CM OB S o]

routine to automatically caluclats ranges for horizontal & wertical asxes

OO0 DD 00 &S0 00D ES

—e— - DDV W TN

TRy BN k]

eaBy IF ACKI»>=BCEL) THEHW 1aaza
16616 ALl=ECK1

1620 GOTO 134848

18838 Rl=RCK1:

18048 IF ACKR23:>=BlKZ) Tms{ 16370
180058 AZ=ECKZD

188958 GOTO 16118

168v8 A=Ak

13888 |

16998 ! routine to round off axes values to nearest higher value of 18
181806 ! :

tei1ie IF A1 MOD 18>8 THEN 101408
19120 IF Az MOD 18<>H THEN 161€B
180136 GOTD 1@17a

18148 A1=C(Al DIV 18+1>%18

18158 GOTO 18129

[l CHLS RS CREV IRV L RV o}
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)

W D) 0 L0 DO D0 D0 S D3 DY D B[ e r:._" [ CACR O B (SR ORI (SO S OSCIE

[xn}

AZ=0RZ DIV 18+10+16

(3
8176 FIWED A
A128 IF E$01,11="%" THEH 18220
g1ag |
B2E8 DISF "Hant to defirm: range of orod,
REs" CNESAMON",
BZ1y INFUT B#
Bz FIKED &
Bz23a IF E#fC1, 1]'“ ‘O THEH 182egd
Bz248 IF E$C1, CFUHY O THEW 1azaa
B258 GO0TD t1az *u
‘3 6‘3 IHPUT M"Enter! maximnum production rat

Al,AZ

Pt bt b bt b bk bk b ek bk bk b ek ek e bk ek b bk b ek WS ek ek h s b
DO )

!

7a uHTH ia11e
B2sa pg=t"
B29Q RAY=A2*1.
8388 SCALE 8, Hl +B A2
2218 AKES AL~ 1E,H2flﬂ,9,@
BZ29 LOCATE ©,148,8, 160
B3Z28 SCALE O,AL1-5%6, 25,0, A2-2%6. 25
A24m CSIZE =
B350 DEG
B2En LDIR &
B378 LORG &
B2E8H FOR H=A1-5 TD Al S5 STEP Al<1@ |
B398 MOVE H,AZx.2-
8480 LAEBEL U_INu "Dl“;H~H1wﬁ
184168 HEXT
18428 LORG S
19438 FOR X=RZ-5 TO A2-5%% STEP AZ-1a !

e
Ty

USIHG "DD";

le44n
164506
1g4c1

MOWVE Rl%
LAEEL
HEXT =
184786 LORS 1
18438 CSIZE 4
184938 MOVE ALl-S+t1. A
135988 0OH k32 GOTO 1utlu,1@54ﬁ,1ﬁf?u
IMAGE FRODUCTIGH RERTE o', SHA,

18528 LAEBEL USTHG 183165 AF

: GOTO 10538
IMAGE " HET
LABEL USIHG
GOTD 183538
IMAGE "GROSS FPRODUCTION RATE
LABEL USIHG 183278;RAF
LOIR 3@
MOME Al+*.832,A2-5%1

H-RZ S

" HO

PRODUCT [OH
1ES46; R

RATE ", 5A,"

(" SR,
18524
18596
18605

18610 ON K32 GOTOD 18628, 19:50, 10620

teez2a IMRAGE rHPDING CHOST (DOLLARS-.",SH
19638 LABEL USIHG 18628 R+

185648 GOTO 18806

16638 IMAGE " HET YARRDIWG COST <DOLLARS-"
16658 LABEL USIHG 16eS8;RE

56
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{1BETH GOTOD 18300

19650 IMAGE "GROSS YARDIMG COST (DOLLARSS",SH, "¢
19&28 LABEL “'INb 1 E3U;H$

13708 GOoTo 18288

16718 !

18728 | plaor

187320 !

larow DI;P tou must Ffeiﬁ bew 8 aor kew 9 first."
1879 PRUZE

18778 IF Z2=1 THEH 18288

18788 RE=1

16798 GOTO 3528

163868 LOCATE @8,10868,48, 1488

18216 SCALE A,AL1-5%6.25,08 , A2-5%6. 25

16328 LOCATE 16,96,18, 98

18233 IHPUT "Enter: B to plot BRSIE YHLUES, 1 to wplot HEM WHLUES, 2 to plot
both", AR

1a3d4a |

19358 ! raoutine to set line tupe

1a2ew

18278 AS=AS+Z

16288 IF AS<»18 THEH 1933
18298 AE=HE+2

16988 IF Re=18a THEN 11384

18918 RS=2

19926 C0TO 148278

19338 LIME TYFE RS,RE

1asd4e |

183958 ! routine to draw curve
1a3ga !

13278 A2=[3-AZ%.04

19928 IF =2=0 THEHW 11048

18998 GREAFPHICS

11808 IF AZ=1 THEHW 113248

i1v1e !

118283 | PLOT BASE VALUES

11638 !

11848 FOR #=A1 TD .5 STEPRP -.5
11858 A4=27 01 s+28010+RCZI5 18
11060 PLOT R"+AL~ 5,H4+H’ gl

118768 HERXT ¥

11888 !

11898 | routine to draw limes % labsl
11198 !

11118 FEHUF

11128 MOYE ACKLI»+A1-5,A2-5
111328 PLOT ACKI»>+AL -5, ACKEI+AZSS
111468 PLOT Al-S,ACKEE +A2-5,2
11159 CSIZE 3

111668 MOVE Al*.65,R%

11170 DRAW Al*.31,R9

11186 MOVE Hl*.BS,H?

n
I
—



11399
11488
11418
114208
11438
11446
11458
11458

11620
11538
1148
11558
11e60
11e7a
11580
11690
11708
11710

58

LIRS
LDIR
LIME TYFE 1
LAREL C#
IF CACKY
AS=R3-Ha%, 04

MOME RAl=.21,A%
LAEEL "& "“;D%

GOTOD 11e67a

IF RZ=0 THEH 1178

e LU £

FLOT HEW YALUES

routine ta set line Tupe

- T T T on
[]
pr I I

THEH 11453

TR
+ o+

54 318 THEW S690

"Ho more plots allowsed!®

o

m

GOTO 11240

IF AZ=1 THEHW 11424

LIME TYPE ARS,H&

|

P routine to deaw Curwe

i

AY=A9-HZ*.04

FOR ¥=H1 TQ

Ad=27 022 +28

FLOT H+H1-

HEAT =

|

I routine tao draw linez & label

|

FEHUF

MOYE BoELXI+RA1-S, A2

FLOT BrK1s+H1-5,1 ;

PLOT AL<S,BCEZI+AZ-5,2

CSIZE 3

MOYE Al#.895
1
[ —

IEAW Al#%.3
MOVYE RAl=*.3%5
LORG 2

LDIR 8

LIME TWPE 1
LRBEL D%
MOVE Al#1.2,A2#%1.2
K=8

FHUZE

GOTO 11698

|

CEREOKLD 0RO CRACKZNIFBEOEZN

OF

1

-

[T

-~
=



11764
11778
117g8
11738
11288

11958
11954
ret b
11970
11384
119398
12309
1z2a18@
1z2ez8
1283208
12849
12Bn58
128¢€6
12670
12888
12a9@
12180
121109
12128
12130
12148

I sxxxxxsxrxx KEY 24 CHARD COPY OF PLOT» xxxrsxissrsss

i

IF I=1 THEH 1172

EEEP

DISF "Ho kard copy can be made!  You mdzt plot zomething ficrst, "
PRUSE

IF AT=1 THEH 11z28

EBEEF

DISF "Ho khard copw can be made!  Your plot was made on the plotter,”
FRUSE

DUMF GRAFPHILCS

GCLEAR

FPRUSE

GOTD 11248

i

I oxxxxaxsxesr HEY 28 (PLOT OHLY) #¥sxsssxsxs

i

IF I=1 THEH 11348

EEEF

DISFE "You must make a plot with awes first! Acocceszs kew 18 before thiz ke

FRUSE

GOTOD 11928

IF K=1 THEM 11334
EEEF

DISF "You must makes arns or mors

T
>
w
o
i
in

PAUSE
GOTO 11976
sa=1

GITD 29318

ENT

PLOTTER IS "GRAFHICS®
PLOTTER IS5 7,5,"9872R"
PLOTTER 7,5 IS5 OH

»n=a

FOR H1=1 TO 7
FOR #2=1 TQ 3
LIME TYFE %1+
K=r+1

MOYE 9, 2%k
DRAW £8,2%4
MEAT xi2

MEXT ®1

PARUSE

3, 2+2802

!

through kew B,11,12,13,14 or 15 i

59



o
=-Clear
COMT2ZER

~Clear

iuHTFﬁﬁu

~Emecute
EEY 4

=Ll ear

LUHTD

it
HA R

M- T

COHT3S548
—Execute
EEY 11
=~V e ar
COHTEaT
~Execute
|"iE0 1.:..
-0 lear
COMTS 184

—Bxecute

60

KEY 13
~-Clear
COMTE213
-Execut

KEY 14
-Clear
COMT21E8
-Execute

FEY 15
-C1ear
COMTEZZ20

~Exescute

KEY 28
~CYear

fr”lT‘ 36

i
€

|
I'ﬂ
<
1]
]
b
L l.-.
g

COHMT1I17z20
~Execute
KEY Z&
-Clear
FDHTIIE*J
~Ewec iyt



Description of
Variables -

9845
Program

A$
A()

Al
A2
A3

A4
A5
A6
A7

A9
B$
B()

C()
D$
D()

E()

Volume unit description

Base variable values

Total average annual investment

Madrum value of production rate for plot

Madmum value of yarding cost for plot

Flag to indicate if plot is for base values, rew values, or
both

Flag to indicate if yarding cost is to be plotted

Line type identification number for plot

Line type length for plot

Flag to indicate if plot is on the screen or printer

Flag to indicate if axes and plot or plot only is to be drawn
Vertical distance to the plot and to the label of line type
and identifier

"YES" or "NO" response to visual prompts

Nw variable values

Dummy to read DATA

Identifier for base values

Base variable values

Identifier for rew values

Naw variable values

Total equipment depreciation

Variable type description

Percent change between base value and rew value

Counter

Temporary identifier for new values

Flag for determining if test for variable value equal to
zero is required

Equipment identifier

Heading

Flag to determine if part 1of Print analysis routine has
been accessed

Flag to route program if part 2 of Print analysis routine is
accessed prior to part 1

Flag to determine if key 10 has been pressed before key 26
Temporary storage for Nw Value

Flag to determine if key 26 can be accessed or not

Value to allow plot of gross or net production rate

Value to allow plot of gross or net yarding cost

Flag to select plot labels

Line cost/hour

Number of base pieces of equipment

Total repairs and maintenance cost

Number of the variable that is to be changed

Number of the equipment piece

Flag to route to calculations for production rate and costs
i f VARIABLE CHANGES routine is accessed

Printer mode (CRT or internal thermal printer)

Direct labor cost plus supervision and overhead cost
Rigging cost/hour

61
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<+

W1

X1
z5

Z7()
z28()

Flag to indicate which part of Print analysis routine has
been accessed

Flag to indicate if key 26 (Plot only) is accessed

Tire or track cost/hour

Current number of base or rew pieces of equipment (whichever
is greater)

Percent change from base value to rew value

Percent change from base value to rnew value

Counter

Counter

Flag to indicate if production rate is known (Z5=1) or
unknown (Z5=0)

Mowe in and mowe out cost (dollars/gross unit volume)
Total setting change cost (dollars/gross unit volume)



The Forest Service of the U.S. Department of
Agriculture is dedicated to the principle of multiple
use management of the Nation’s forest resources
for sustained yields of wood, water, forage, wildlife,
and recreation. Through forestry research,
cooperation with the States and private forest
owners, and management of the National Forests
and National Grasslands, it strives — as directed by
Congress — to provide increasingly greater service
to a growing Nation.

The U.S. Department of Agriculture is an Equal
Opportunity Employer. Applicants for all Department
programs will be given equal consideration without
regard to age, race, color, sex, religion, or national
origin.
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