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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 . 4 0 4 7  hectare 
1 gallon = 3.785 liters 
1 foot = 0.3048 meter 

RONALD W. MIFFLIN is industrial engineer at the Pacific Northwest 
Forest and Range Experiment Station, Seattle, Washington. 
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Good l o g g i n g  p l a n n i n g  is c h a r a c t e r i z e d  by a s y s t e m a t i c  e v a l u a t i o n  
of a l t e r n a t i v e s  and s e l e c t i o n  o f  t h e  y a r d i n g  sy s t em t h a t  b e s t  
meets e n v i r o n m e n t a l  and s i l v i c u l t u r e  c r i t e r i a  f o r  t h e  l e a s t  cost. 
Comprehensive cost a n a l y s i s  is needed i n  t h e  p l a n n i n g  s t a g e  to  
compare a c c e p t a b l e  y a r d i n g  sys tems .  

Introduction 

T h i s  report p r e s e n t s  programs f o r  a programable  calculator and a 
de sk- top  computer  f o r  d e t e r m i n i n g  y a r d i n g  cost and comparing 
a l t e r n a t i v e  y a r d i n g  sys t ems .  Both programs are based  on  t h e  
y a r d i n g  cost s t r u c t u r e  g i v e n  by M i f f l i n  and Lysons ( 1 9 7 8 ) l .  C o s t  
f o r m u l a t i o n  is au tomated  t o  e n a b l e  t h e  p l a n n e r  t o  q u i c k l y  compare 
a l t e r n a t i v e s .  

Nat 
Pro 

ure of the S e l e c t i n g  l o w  p r i c e d  equipment  to  r educe  y a r d i n g  cost may n o t  be 
t h e  s o l u t i o n  t o  economica l  y a r d i n g .  Al though equipment  p r i c e s  are 
h i g h ,  t h e  cost o f  owning t h e  equ ipment  is  g e n e r a l l y  overshadowed 
by o p e r a t i n g  costs. Ownership and o p e r a t i n g  costs, when combined 
and e x p r e s s e d  on  a n  h o u r l y  b a s i s ,  make  up  t h e  machine rate.  M i f f l i n  
and Lysons (1978) (see f o o t n o t e  1) p r e s e n t e d  t h e  breakdown o f  t h e  
cost components  which make up machine ra te  (see f i g u r e  1). Pro- 
d u c t i o n  ra te  is o f t e n  a more c r i t i c a l  f a c t o r  i n  d e t e r m i n i n g  y a r d i n g  
cost and is g e n e r a l l y  t h e  most d i f f i c u l t  a s p e c t  o f  y a r d i n g  to  
p r e d i c t .  P r o d u c t i o n  ra te  is d e f i n e d  as  t h e  volume o f  t imbe r  b rough t  
t o  t h e  l a n d i n g  per u n i t  o f  t i m e .  The cost o f  road  changes  (moving 
t h e  y a r d e r  and r i g g i n g  t h e  l i n e s )  and t h e  cost of moving t h e  
equ ipment  i n  and o u t  a lso a f f ec t  t h e  y a r d i n g  cost. 

blem 

l M i f f l i n ,  Ronald W . ,  and H i l t o n  H. Lysons. 1978. 
cost e s t i m a t i n g  g u i d e .  USDA For .  Se rv .  R e s .  Note PNW-325, 1 9  p. 
Pac. Nor thwes t  For. and  Range Exp. S t n . ,  P o r t l a n d ,  Oreg. 

S k y l i n e  y a r d i n g  
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Figure 1.—Machine rate cost elements.

The yarding cost equation is expressed as

MACHINE RATE ($/HOUR)
+ X TOTAL ROAD CHANGE TIME (HOURS)

TOTAL AREA (ACRES) X YIELD (VOLUME/ACRE)

+ MOVE IN AND MOVE OUT COST .
TOTAL AREA (ACRES) X YIELD (VOLUME/ACRE)

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

2



CURVE FOR GIVEN
MACHINE RATE

Y
A

R
D

IN
G

 C
O

S
T

/U
N

IT
 V

O
L

U
M

E

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

The most significant feature of the curve is the sensitivity of
yarding cost to changes in production rate. Production rate can be
expressed algebraically as follows:

PRODUCTION RATE = AVERAGE LOG VOLUME X LOGS PER TURN X TURNS PER HOUR.

The average number of logs per turn tends to be constant for a
system, and is usually determined by the ability to gather scat-
tered logs into a turn. The number of turns per hour is primarily
dependent on machine design for a given yarding application. Log
volume is therefore the most influential element in the production
rate equation. Thus, in figure 2 the lower production rate
generally denotes small logs; and the higher rate, or right-hand
portion of the curve, denotes larger logs. With the inherently low
production rate for small logs, yarding cost is highly sensitive
to minor production rate variations due to the steepness of the
curve.
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The time spent operating in the woods is defined as operating time.
Figure 3 shows the components which make up operating time. Pro-
ductive time is the portion in which yarding takes place; that is,
the cycle time. The fixed time elements are normally constant for
a particular yarding system on a per setting basis. Hooking and
unhooking chokers are independent of yarding distance. The inhaul
and outhaul of chokers are directly related to yarding distance
and are therefore variable times. Nonproductive time includes road
change time (rigging and moving to a new yarding road), move in
and move out time, and delay time. No yarding takes place during
these times. The following example illustrates the cost sensitivity

Figure 3.--Operating time elements.
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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 $ 3 3 . 0 8 /  
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. 
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Table 1--Example cost and production data 

Item Unit System 1 System 2 

Equipment cost 
Res id ua 1 
Depreciation period 
Repairs and maintenance 

Annual interest rate 
Tax, license, insurance, and 

Operating season 
Operating time per day 
Fuel consumption 
Fuel cost 
Oil and lube 
Oil and lube cost 
Line cost 
Line life 
Rigging cost 
Rigging life 
Tire or track replacement cost 
Total crew wage 
Fringe benefits 
Travel time per day 
Supervision and overhead 

storage 

Cutting unit area 
Yield per acre 
Average volume per piece as bucked 
Average number of pieces per turn 
Average number of turns per hour 
Number of yarding roads in unit 
Time per road change 
Move in and move out cost 

Ownership cost 
Operating cost 

Machine rate 

Production rate 

Road change cost 
Move in and move out cost 

Yarding cost 

Dollars 70 I 000 
Percent equipment cost 20 
Years 7 
Percent equipment 
depreciation 50 

Percent 12 

Percent 9 
Days worked/year 2 00 
Hours 8 
Gallon s/hour 2 
Dollar s/gallon .80 
Percent fuel consumption 5 
Do llars/gallon 1.50 
Dollars 3,600 
Hours 1600 
Dollars 1 ,000 
Hours 800 
Dollars 0 
Dollars/hour 30 
Percent total crew wage 30 
Hours 
Percent direct labor 

Acres 
Cunits 
Cuni ts 

Hours 
Dollars 

Do 11 ars/hour 
Dollar s/hour 

Dollars/hour 

Cunit/hour 

Dollars/cunit 
Dollar s/cunit 

Dollars/cunit 

0 
20 

35 
40 
0.1 
3.5 
6 
10 
1 

2,000 

11.04 
54.55 

65.59 

2.1 

0.42 
1.43 

33.08 

140 I 000 
20 
7 

50 
12 

9 
200 
8 
2 

.80 
5 

1.50 
3,600 
1600 
1,000 
800 
0 
30 
30 
0 
20 

35 
40 
0.1 
3.5 
10 
10 
1 

2,000 

22.08 
1/57.05 

79.13 

3.5 

0.51 
1.43 

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. 
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The programable calculator and desk-top computer programs require
inputs relating to ownership cost, operating cost, cruise data,
and production rate estimates. These values are entered in a format
based on the worksheets developed by Mifflin and Lysons (1978)(see
footnote 1). The programs compute yarding cost and production rate
using data initially entered as base values. These can be changed
and the results of these new values compared to the base values.

The desk-top computer program supplies printed output not available
on the calculator. Input values and results are documented. The
desk-top program also 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 complicated or
lengthy, is a straight-forward, step-by-step method for deter-
mining machine rate and yarding cost. Once that is done, a number
of optional steps may be taken to produce a more detailed yarding
system cost analysis. The basic functions of the program are shown
in figure 5.

Application

Figure 4.—Yarding cost versus production rate
curves for System 1 and System 2.

System 1
System 2
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Figure 5.—Basic structure
of desk-top computer
program.

Operating instructions and program listings are given for a
programable calculator and a desk-top computer system. They were
developed on, but not limited for use on, a Hewlett-Packard 973

or 67 calculator and a 9845A or 9845B desk-top computer using
ASCII BASIC language. The desk-top system requires a minimum
internal memory 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 program was developed
to use the Hewlett-Packard 9872A plotter.

3 Mention of trade names does not constitute endorsement by the
USDA Forest Service over other brands that can do equivalent
functions.
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User's Guide

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

MAKE A PLOT OF YARDING
COST VERSUS PRODUCTION RATE



Operation of 
Programable 
Calculator 
Program 

The f o l l o w i n g  p r o c e d u r e s  presume a knowledge of t h e  Hewlet t- Packard  
97/67 or 9845A/B sys t em o p e r a t i o n .  Only i n s t r u c t i o n s  p e r t a i n i n g  t o  
t h e  u s e  of t h e s e  programs w i l l  be p r o v i d e d .  

The i n p u t s  t o  t h i s  program are similar t o  t h e  w o r k s h e e t s  deve loped  
by M i f f l i n  and Lysons ( 1 9 7 8 ) ( s e e  f o o t n o t e  1) f o r  d e t e r m i n i n g  
machine  r a t e ,  p r o d u c t i o n  ra te ,  and y a r d i n g  cost. The program 
p r o v i d e s  a f a s t e r  means of comput ing  t h e  same v a l u e s  t h a t  c a n  be 
d e r i v e d  by hand u s i n g  t h e  w o r k s h e e t s .  

G e n e r a l  I n f o r m a t i o n  

1. T h i s  program is  compr i sed  of three s e c t i o n s .  The f i r s t  computes  
o w n e r s h i p  cost and is  e n t e r e d  t h r o u g h  key A. The second computes  
o p e r a t i n g  cost and is e n t e r e d  t h r o u g h  key C. The t h i r d  c a l c u l a t e s  
p r o d u c t i o n  ra tes  and y a r d i n g  costs and is  e n t e r e d  t h r o u g h  key D or 
key E. 

2. Only o n e  piece of equipment  a t  a time may be e n t e r e d ,  u n l i k e  
t h e  desk- top computer  program which a l l o w s  up  to n i n e  pieces to  be  
a n a l y z e d  s i m u l t a n e o u s l y .  

3.  V a l u e s  for a l l  v a r i a b l e s  must  be e n t e r e d .  I f  v a r i a b l e s  are n o t  
applicable or are z e r o ,  t h e y  must  be e n t e r e d  a s  z e r o .  

4.  I f  a m i s t a k e  is made w h i l e  e n t e r i n g  v a l u e s ,  e i t h e r  c o n t i n u e  on 
t h r o u g h  t h e  s e c t i o n  and t h e n  s t a r t  t h e  s e c t i o n  o v e r ,  or press 
"GTO" t h e n  " .001," and s t a r t  t h e  s e c t i o n  o v e r .  

5. I f  you desire to  change one  or more v a r i a b l e s  i n  a s e c t i o n ,  
t h e  v a r i a b l e s  f o r  t h e  e n t i r e  s e c t i o n  must  be r e- e n t e r e d .  A l s o ,  i f  
S e c t i o n  I is redone ,  S e c t i o n  I I  m ust  a l s o  b e  redone.  S e c t i o n  II or 
S e c t i o n  111, however, c a n  be redone  a l o n e .  

6. C e r t a i n  machine or p r o d u c t i o n  v a l u e s  may be  a c c e s s e d  d u r i n g  or 
a f t e r  program comple t ion .  T a b l e  2 shows what v a l u e s  are s t o r e d  and 
where t h e y  r e s i d e .  V a l u e s  are d i s p l a y e d  by p r e s s i n g  "RCL," t h e  
recal l  key,  t h e n  t h e  appropriate s t o r a g e  r e g i s t e r  key (A, B, C, D, 
E or 0- 9) .  

9 



Table 2--Storage register values 

Value displayed after completion of Section: 
Stor  age 
register 

I II 

A 
B 
C 
D 
E 
0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

residual value 
equipment depreciation 
average annual investment 
hours worked per day 
hours worked per year 
taxes, license, insurance, 
and storage cost 

ownership cost 
(dollars/hour) 

depreciable value 

depreciation period 

residual value 
equipment depreciation 
average annual investment 
hours worked per day 
hours worked per year 
taxes, license, insurance, 
and storage cost 

ownership cost 
(dollar s/hour ) 

operating cost 
(dollars/hour) 

machine rate 
(dollar s/hour ) 

supervision and overhead 
(percent) 

fuel consumed 
(gallons/hour ) 

depreciable value 

depreciation period 

residual value 
equipment depreciation 
average annual investment 
hours worked per day 
hours worked per year 
taxes, license, insurance, 
and storage cost 

ownership cost 
(dollars/hour) 

operating cost 
(dollars/hour) 

machine rate 
(dollars/hour) 

gross production rate 
(volume/hour) 

gross road change cost 
(dollars/unit volume) 

gross move in and move out 
cost (dollars/unit volume) 

gross yarding cost 
(dollars/unit volume) 

(100-percent defect) /l00 
net yarding cost 

(dollars/unit volume) 

O p e r a t i n g  P r o c e d u r e s  

1. Set c a l c u l a t o r  t o  "run"  and "manual" modes. 

2. I n s e r t  s i d e s  1 and 2 of program c a r d .  D i s p l a y  w i l l  read 0.00.  

A sample r e s p o n s e  is  shown i n  p a r e n t h e s e s  f o l l o w i n g  e a c h  s tep .  
Sample o u t p u t  is  shown f o l l o w i n g  a l l  i n p u t  steps. The r e l a t i o n s h i p  
between program i n p u t  and u s e  of t h e  w o r k s h e e t s  c a n  be  s e e n  by 
compar ing  t h e  i n p u t s  (shown i n  p a r e n t h e s e s )  w i t h  t h e  bo ld- faced  
v a l u e s  e n t e r e d  o n  t h e  w o r k s h e e t s ,  pages 14 t h r o u g h  17.  

S e c t i o n  I. Ownership  C o s t  

1. Key i n :  Equipment cost, press ENTER+ 

press ENTER+ 

D i s p l a y :  equ ipment  d e p r e c i a t i o n  

Key i n :  R e s i d u a l  ( p e r c e n t  of equ ipment  cos t ) ,  

Key i n :  D e p r e c i a t i o n  p e r i o d ,  ( y e a r s )  , press A 

(dollar  s / y e a r )  

(140000) 

16000.00 

10 



2. Key i n :  Annual  i n t e r e s t  r a te  ( p e r c e n t ) ,  press ENTER+ 
Key i n :  Taxes ,  l i c e n s e ,  i n s u r a n c e ,  and  storage 

( p e r c e n t  o f  a v e r a g e  a n n u a l  i n v e s t m e n t )  , 
press ENTER+ 

press ENTER+ 

D i s p l a y  and p r i n t :  o w n e r s h i p  cost, 
d o l l a r s / h o u r  

Key i n :  O p e r a t i n q  s e a s o n  ( d a y s  worked/year )  , 
Key i n :  O p e r a t i n g  t i m e  per day ( h o u r s ) ,  press A 

(9) 

22.08 

S e c t i o n  II. O p e r a t i n g  Cost 

1. Key i n :  Repairs and  ma in tenance  cost ( p e r c e n t  of 
equipment  d e p r e c i a t i o n ) ,  press ENTER+ (50) 

 Key i n :  F u e l  consumption,(gallons/hour), press ENTER+ (2 )  
Key i n :  F u e l  cost ( d o l l a r / g a l l o n ) ,  press C (.80) 

d o l l a r s / h o u r  5.00 
D i s p l a y :  repairs  and ma in tenance  cost, 

2. Key i n :  O i l  and  l u b e  ( p e r c e n t  of f u e l  c o n s u m p t i o n ) ,  
press ENTER+ ( 5 )  

Key i n :  O i l  and  l u b e  cost ( d o l l a r s / g a l l o n ) ,  
press ENTER+ (1.50) 

Key i n :  L i n e  cost, press ENTER+ (3600)  
Key i n :  L i n e  l i f e  ( h o u r s ) ,  press C (1600)  

D i sp lay :  o i l  and l u b e  cost, d o l l a r s / h o u r  0.15 

3. Key i n :  R igg ing  cost, press ENTER+ (1000)  
Key i n :  R igg ing  l i f e  ( h o u r s ) ,  press ENTER+ (800) 
Key i n :  T i r e  or track r e p l a c e m e n t  cost, press ENTER? (0) 

4 .  

Key i n :  Tire or track l i f e  ( h o u r s ) ,  press C 
Disp lay :  r i g g i n g  cost, d o l l a r s / h o u r  

Key i n :  
Key i n :  
Key i n :  
Key i n :  

To ta l  crew wage, press ENTER\+ 
P e r c e n t  f r i n g e  b e n e f i t s ,  press ENTER+ 
T r a v e l  time (hour s /day )  , press ENTER+ 
S u p e r v i s i o n  and o v e r h e a d  ( p e r c e n t  of 

d i r e c t  l a b o r  cos t ) ,  press C 
\ P r i n t :  o p e r a t i n g  cost, d o l l a r s / h o u r  

D i s p l a y  and p r i n t :  machine ra te ,  
d o l l a r  s/hour

 

(0) 
1.25 

(20)  
57.05 

79 . 1 3  
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S e c t i o n  III. Yard ing  Costs 

Unknown p r o d u c t i o n  ra te :  
1. 

 

2. 

3. 

Key i n :  Averaqe volume per piece a s  bucked,  press ENTER+ (.1) 
Key i n :  Averaqe number o f  pieces per t u r n ,  press ENTER+ (3 .5 )  
Key i n :  Average number of t u r n s  per h o u r ,  press D (10)  

D i s p l a y :  g r o s s  p r o d u c t i o n  r a t e ,  
u n i t  volume/hour 3.50 

Key i n :  P e r c e n t  d e f e c t  i n  pieces a s  y a r d e d ,  

Key i n :  Number o f  y a r d i n q  roads i n  c u t t i n q  u n i t ,  

Key i n :  Time per road  c h a n q e  ( h o u r s ) ,  press ENTER+ 
Key i n :  Move i n  and  move o u t  cost, press D 

press ENTER+ 

press ENTER+ 

D i s p l a y :  (100- percen t  d e f e c t )  /100 

Key i n :  Area o f  u n i t ,  press ENTER+ 
Key i n :  Yield ( u n i t  vo lume/un i t  a r e a ) ,  p ress  D 

P r i n t :  r emainder  of o u t p u t  
(see Sample O u t p u t ,  p. 1 3 )  

(35)  
( 4 0 )  

Known p r o d u c t i o n  ra te :  
1. Key i n :  P r o d u c t i o n  r a t e  ( u n i t  vo lume/hour ) ,  press E (3 .5)  

Display: g r o s s  p r o d u c t i o n  r a t e ,  
u n i t  volume/hour 3.50 

2. Key i n :  P e r c e n t  d e f e c t  i n  pieces a s  y a r d e d ,  press ENTER+ (10)  
Key i n :  Number of s e t t i n g s  i n  c u t t i n g  u n i t ,  press ENTER+ (10)  
Key i n :  Time per s e t t i n g  c h a n q e  ( h o u r s ) ,  p r e s s  ENTER+ (1) 
Key i n :  Move i n  and  move o u t  cost, press  E (2000)  

Display: (100- percen t  defect) /l00 0.90 

3.  Key i n :  Area of u n i t ,  press ENTER+ 
Key i n :  Yield  ( u n i t  v o l u m e / u n i t  a r e a ) ,  press E 

P r i n t :  r emainder  of o u t p u t  
(see Sample O u t p u t ,  p. 1 3 )  

(35)  
( 40 )  
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Sample O u t p u t  

Dur ing  e x e c u t i o n ,  costs and p r o d u c t i o n  ra tes  are  p r i n t e d  o n  t h e  HP-97 
tape. A t  c o m p l e t i o n  of t h e  program,  t h e  tape o u t p u t  w i l l  appear a s  
shown below: 

22.08 *** Ownership  cost,  d o l l a r s / h o u r  
57.05 *** O p e r a t i n g  cost, d o l l a r s / h o u r  

79.13 *** Machine ra te ,  d o l l a r s / h o u r  

3.50 *** Gross p r o d u c t i o n  ra te ,  u n i t  volume/hour 
3.15 *** N e t  p r o d u c t i o n  ra te ,  u n i t  volume/hour 

0 .51 *** Gross road c h a n g e  cost, d o l l a r s / u n i t  volume 
1.43 *** Gross move i n  and o u t  cost, d o l l a r s / u n i t  volume 

0.57 *** N e t  road c h a n g e  cost, d o l l a r s / u n i t  volume 
1 .59  *** N e t  move i n  and o u t  cost, d o l l a r s / u n i t  volume 

24.54 *** Gross y a r d i n g  cost,  d o l l a r s / u n i t  volume 
27.27 *** N e t  y a r d i n g  cost, d o l l a r s / u n i t  volume 

1 3  
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Multiple Equipment 

Operation of 
D e s k -Top 

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 i n  the yarding cost  analysis by 
re-running the program. The s teps  below should be followed for the 
second and subsequent pieces of equipment: 

1. I n  Section I ,  enter the equipment cost ,  residual and 
depreciation period. 
2. I n  Section I,  re-enter the or iginal  values of annual in te res t  
ra te ,  taxes, l icense,  insurance, and storage, operating season, 
and operating time per day. 
3 .  I n  Section 11, enter repairs and maintenance cost ,  then enter 0 
for the remaining variables. 
4.  I n  Section 111, re-enter the or iginal  values for a l l  variables 
except move-in and move-out costs  for  which  the entry is 0. 
5. The tape output values corresponding t o  ownership cost ,  
operating cost ,  machine ra te ,  road change cost  and yarding cost  
for each piece of equipment should be added together for the t o t a l  
cost . 

W i t h  the program stored on a tape cartridge,  it is executed as  
follows: 

Computer 
Program I n i t i a l  Data Entry 

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

From t h i s  point on, visual prompts on the CRT screen w i l l  guide 
further input. A sample keyboard response is shown i n  parentheses 
following the underscored prompt message. 

The CONT key m u s t  be pressed a f te r  each entry. 

3.  Want output on the screen? (YES o r  NO) - I f  (NO) , output w i l l  
be on the pr in te r .  (NO) 
Y or N may always be entered i n  place of YES or NO. 

4. D o  you want a heading for a l l  output? (YES or NO) (YES) 
I f  (NO) skip s tep  5. 
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5. Enter heading ( i n  any form desired,  up t o  70 characters 
maximum). 
(SAMPLE OUTPUT) 

The characters entered here w i l l  be printed as  a single 
l i n e  a t  the top of each section of output; i .e. ,  the output 
generated by the i n i t i a l  run and keys 1, 2,  3 ,  11, 1 2 ,  13, 
1 4 ,  and 15. 

(2 )  6. Number of pieces of equipment t o  depreciate = ? 

Up t o  nine pieces of equipment associated w i t h  an operation 
may be entered. One may represent a yarder, another the 
carriage,  e tc .  If s i x  or more are entered, the following 
message w i l l  be displayed for 7 seconds: 

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

Some portion of the resu l t s  may be m i s s i n g  on the screen 
due t o  a lack of buffer space for screen output. Resultant 
cost  values w i l l  be correct,  however, and output on the 
pr inter  w i l l  be complete. 

For various en t r ies ,  such as above, a non-zero value is  
required. If zero is entered, a message w i l l  indicate so 
and the or iginal  prompt w i l l  return t o  allow the value t o  
be re-entered . 

7. For piece #1: Equipment ident i f ie r  ( 3 0  characters maximum) 
- = ?  (YARDER) 

8. For piece #1: Cost of YARDER (dol lars)  = ? (125000) 

9. For piece #1: Residual value (percent of equipment cost)  = ? 
(20)  

10.  For piece #1: Depreciation period (years) = ? (7 )  

11. For piece #1: Repairs and maintenance (percent of equipment 
depreciation, $14286 per year) = ? (50)  

The value shown is the amount of equipment depreciation. 

12. For piece #2:  Equipment ident i f ie r  ( 3 0  characters maximum) 
- - ?  - (CARRIAGE) 

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

14.  For piece #2:  Residual value (percent of equipment c o s t ) =  ? 
(10)  

19 



15. For piece #2: Depreciation period (years) = ? (5) 

16. For piece #2: Repairs and maintenance (pct of equip. depr., 
$540 per year) = ? (20) 

17. Annual interest rate (percent) = ? (12) 

18. Taxes, license, insurance & storage (pct of avq. ann. 

The value shown is the amount of the average annual 
investment . 

invest., $84063) = ? ( 9 )  

19. Operatinq season (days worked/year) = ? 

20. Operatinq time per day (hours) = ? (8) 

21. Fuel consumption (gallons/hour) = ? (3) 

23. Oil and lube consumption (percent of fuel consumption) = ? 
(5) 

24. Oil and lube cost (dollars/qallon) = ? (1.50) 

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

26. Estimated line life (hours) = ? (1600) 

27. Riqqinq cost (dollars) = ? (1000) 
If rigging cost = 0, skip step 28. 

28. Estimated rigqinq life (hours) = ? (800) 

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

30. Estimated tire or track life (hours) = ? 

31. Total crew wage (base wage for all crew members, 
dollars/hour) = ? (30) 

32. Frinqe benefits (percent of total crew waqe) = ? 

33. Travel time per day (hours) = ? (. 5) 
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34. S u p e r v i s i o n  a n d  o v e r h e a d  ( p e r c e n t  of direct  labor, $41 per 
h o u r )  = ? (20) 

Direct labor is expressed a l g e b r a i c a l l y  a s  

( t o t a l  crew wage) x 1 0 0  + % f r i n q e  b e n e f i t s  + t r a v e l  t ime/day 
1 0 0  o p e r a t i n g  t ime/day 

35. Volume u n i t s  = ? ( 5  c h a r a c t e r s  maximum) (CUNIT) 

36. Is known p r o d u c t i o n  ra te  t o  be e n t e r e d ?  (YES or NO) (YES) 

c o n t i n u e  a t  s tep 45. 
Sample o u t p u t  w i l l  be shown for b o t h  cases. I f  ( N O ) ,  

Known P r o d u c t i o n  Rate - EXAMPLE 1 

37. P e r c e n t  defect i n  pieces a s  yarded = ? (0) 

38. Number of y a r d i n q  roads i n  u n i t  = ? (11) 
T o t a l  road change  t i m e  is c a l c u l a t e d  by m u l t i p l y i n g  t h e  
t i m e  per road c h a n g e  by t h e  number of y a r d i n g  roads i n  t h e  
c u t t i n g  u n i t  less one .  Se t- up  for t h e  f i r s t  or o n l y  y a r d i n g  
road is  manda to ry  and  c o n s i d e r e d  par t  of move i n .  

39. Time per road change  ( h o u r s )  = ? (1) 

40. P r o d u c t i o n  rate  ( c u n i t / h o u r )  = ? (5) 

41. Move i n  and  move o u t  cost ( d o l l a r s )  = ? (2000) 

42. C u t t i n q  u n i t  area (acres) = ? (35) 

43. Y i e l d  per acre ( c u n i t )  = ? (40 )  
Steps 42 and  4 3  are r e q u i r e d  to  express t h e  road change  
cost and  move i n  and  move o u t  cost i n  d o l l a r s / u n i t  volume. 
I f  t o t a l  road c h a n g e  t i m e  and  move i n  and  move o u t  cost are 
zero, area and  y i e l d  are n o t  needed.  

44. E n t e r  i d e n t i f i e r  ( 2 5  c h a r a c t e r s  maximum) (EXAMPLE 1) 
If n o t h i n g  is e n t e r e d  (i.e., o n l y  t h e  CONT key is  pressed) I 
n o  i d e n t i f i e r  w i l l  be used.  

N o t e :  S k i p  r e m a i n i n g  steps (45- 51). 

C a l c u l a t e  P r o d u c t i o n  R a t e  - EXAMPLE 2 

45. Averaqe volume per piece as bucked ( c u n i t )  = ? ( 1 4 )  

46. P e r c e n t  d e f e c t  i n  pieces as y a r d e d  = ? (6 )  

2 1  



47. 

48. 

49. 

50. 

51. 

The 

Number of y a r d i n q  roads i n  u n i t  = ? (1) 
N o  r o a d  c h a n g e  t i m e  i s  r e q u i r e d  for one  s e t t i n g .  

Averaqe number of pieces per t u r n  = ? ( 3 . 5 )  

Averaqe number o f  t u r n s  per hour  = ? (12.5) 
The v a l u e  of t u r n s  per hour  s h o u l d  a c c o u n t  for d e l a y s .  

Move i n  and move o u t  cost (do l la r s )  = ? (0) 

E n t e r  i d e n t i f i e r  ( 2 5  c h a r a c t e r s  maximum) (EXAMPLE 2) 
I f  n o t h i n g  is  e n t e r e d  ( i .e . ,  o n l y  t h e  CONT key is  p r e s s e d ) ,  
n o  i d e n t i f i e r  w i l l  be  used .  

i n i t i a l  da ta  e n t r y  is  complete. The r e s u l t s  for t h e  t w o  sample 
o u t p u t s  a re  shown i n  f i g u r e s  6 and  7. Yarding cost is t h e  machine 
ra te  d i v i d e d  by p r o d u c t i o n  r a t e  p l u s  r o a d  c h a n g e  cost p l u s  move i n  
and move o u t  cost. When p e r c e n t  defect i n  pieces y a r d e d  e q u a l s  
z e r o ,  n o  d i s t i n c t i o n  is  made between g r o s s  and n e t  v a l u e s .  I n  
f i g u r e  7 ,  however,  t h e  d i f f e r e n c e  between g r o s s  and n e t  v a l u e s  is 
d u e  t o  t h e  p e r c e n t  defect  i n  pieces y a r d e d .  

F u r t h e r  a c t i o n  mus t  be i n i t i a t e d  t h r o u g h  t h e  special  f u n c t i o n  
keys .  The o v e r l a y  card,  f i g u r e  8, d e f i n e s  t h e  keys .  

Figure 6.--Printed sample output for known 
production rate. 
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Figure 7.--Printed sample output for calculated 
production rate. 

Base values 
rep I aced by 
new values 

output Rewind New values 
replaced by Output 
base values T15 on screen on printer Part 1 Part 2 Variable Print 

changes analysis 

Hard copy Plot 
of plot only 

Change Change Change Change Change 
gross net Plot on Axes machi ne 

plotter and plot ownership operating Plot on 
screen cost cost rate volumelhour volumelhour 

Figure 8.--Special function key overlay. 
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Key 5 - O u t p u t  o n  S c r e e n  

A l l  f u t u r e  o u t p u t  w i l l  be d i s p l a y e d  o n  t h e  CRT s c r e e n .  

Key 6 - O u t p u t  o n  P r i n t e r  

A l l  f u t u r e  o u t p u t  w i l l  be  p r i n t e d  o n  t h e  i n t e r n a l  p r i n t e r .  

Key 1 - P r i n t  A n a l y s i s  

The v a l u e s  of a l l  v a r i a b l e s  w i l l  be d i s p l a y e d  a l o n g  w i t h  t h e  
r e s u l t a n t  costs and  p r o d u c t i o n  ra tes .  Each v a r i a b l e  is numbered, 
and  t h e  "base v a l u e s "  c o r r e s p o n d  to  t h e  i n i t i a l  da ta  e n t e r e d  
p r e v i o u s l y .  The "new v a l u e s "  and " p e r c e n t  change"  are e x p l a i n e d  
under  Key 0 - V a r i a b l e  Changes.  U n t i l  a v a r i a b l e  is changed w i t h  
Key 0 ,  t h e  "new v a l u e s "  e q u a l  t h e  "base v a l u e s "  and  " p e r c e n t  
change"  is z e r o .  F i g u r e s  9 and 1 0  p r e s e n t  t h e  base v a l u e s  e n t e r e d  
p r e v i o u s l y  a s  EXAMPLE 1 and  EXAMPLE 2. 

For o u t p u t  o n  t h e  s c r e e n ,  t h e  v a r i a b l e s  up t o  number 22  w i l l  be 
d i s p l a y e d .  Key 3 must  be  pressed t o  d i s p l a y  t h e  remainder  of t h e  
a n a  l y s  i s . 

Key 2 - Part  1 

For  o u t p u t  o n  t h e  s c r e e n ,  t h i s  key d i sp lays  t h e  v a r i a b l e s  up t o  
number 2 2  e x a c t l y  a s  Key 1 d o e s  i n  t h e  o u t p u t- o n- s c r e e n  mode. 

Key 3 - P a r t  2 

For o u t p u t  o n  t h e  s c r e e n ,  t h e  remainder  of t h e  v a r i a b l e s  and/or  
t h e  r e s u l t a n t  costs and p r o d u c t i o n  ra tes  are d i s p l a y e d .  
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23 CUTTING  UNIT AREA    (ARECE)

26 DEFECT IN P I E C E S  AS Y A R D E D  ( PERCE NT) ::I 

27 NUMBER OF YARDING ROADS I N  UNIT  
30 T I M E  FER ROAD CHANGE (HOURS) 
31 MOVE IN A N D  MOVE OUT COST ( D O L L A R S )  

24 Y I E L D  PER ACRE ( C U N I T )  

P E R C E N T 
1:: cCHANGE 

0 . 0
0 . 0 

0 
0.0 
0 . 0 
0.0 
0.0 
0.0 
0 . 0
0. 0 
0.0 
0 . 0 
0 .  0 
0.0 
0.0 
0. 0 
0.0 
0.0 
0.0 
0.0 
0. 0 
0.0 
0.0 
0.0 
0 . 0
0.0 

0 .
0.0 
0.0 
0.0 
0.0 
0.0 

OWNERSHIP COST ( DOLLARS/HOUR )  20.30 28.30 8.0 
OPERATING COST (DOLLARS/HOUR)  59 . 7 1 59 .71  0. 0 

MACHINE RATE (DOLLARS/HOUR) 80.01 80.01 0.0 
_-_--I ------ 

P R O D U C T I O N  R A T E  ( C U N I T / H O U R )  
ROAD CHANGE COST ( D O L L A R S / C U N I T )  
M O V E  IN AND OUT COST ( D O L L A R S / C U N I T )  

YARDING COST ( D O L L A R / C U N I T )  

5 . 8 0  5 .00  0.0 
. 5 7  . 5 7  0.0 
1.43 1.43 0.0 

18.88 18.00 0.0 

F i g u r e  9 . - -Pr in ted  o u t p u t  f r o m  key 1 ( P r i n t  a n a l y s i s )  f o r  EXAMPLE 1. 
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Key 0 - Variable Changes 

T h i s  r o u t i n e  allows c h a n g e s  t o  be made i n  t h e  i n i t i a l  or "base  
v a l u e s "  and computes  t h e  r e s u l t i n g  costs. The p r o c e d u r e ,  w i t h  
sample i n p u t  c o r r e s p o n d i n g  to  EXAMPLE 2, is as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

1 2  . 
13. 

1 4  . 

The number o f  t h e  v a r i a b l e  t o  b e  chanqed = ? (1) 
T h i s  is  t h e  number t h a t  c o r r e s p o n d s  to  e a c h  v a r i a b l e  as 
shown i n  f i g u r e  8 or 9. I n  t h i s  case, equipment  cost. 

For  what  piece ( # )  of equipment?  (1) 
The y a r d e r  cost w i l l  be changed.  

Do you want to delete t h i s  piece o f  equipment  (YES or NO) 
(NO) 

BASE VALUE = 125000 LAST VALUE = 125000 NEW VALUE = ? 
(200000) 

LAST VALUE refers t o  t h e  p r e v i o u s  new v a l u e  e n t e r e d .  It 
e q u a l s  t h e  b a s e  v a l u e  u n l e s s  a new v a l u e  has been e n t e r e d .  

Any more v a r i a b l e  c h a n q e s  desired? ( Y E S  or NO) (YES )  

The number of t h e  v a r i a b l e  t o  be  chanqed = ? (21)  

I t  i s  desired to  change  t r a v e l  t i m e  per d a y  ( v a r i a b l e  
number 21) . 

BASE VALUE = .50 LAST VALUE = .50 NEW VALUE = ? 

Any more v a r i a b l e  c h a n q e s  desired (YES or NO) (YES) 

The number of t h e  v a r i a b l e  t o  be  changed = ? (1) 
It  is d e s i r e d  t o  change equipment  cost. 

For what  piece ( # )  of equipment?  (2 )  
The c a r r i a g e  cost w i l l  be  changed.  

Do you want  t o  d e l e t e  t h i s  piece o f  equipment?  (YES or NO) 
(YES )  

Any more v a r i a b l e  c h a n q e s  d e s i r e d  (YES or NO) 

(1) The number of t h e  v a r i a b l e  t o  be chanqed = ? 

For what piece ( # )  of equipment?  ( 4 )  
It  is d e s i r e d  t o  add a piece of equipment  t o  t h e  e x i s t i n g  
pieces i n  t h e  b a s e  v a l u e s .  S i n c e  t h e r e  are o n l y  t w o ,  and 
pieces are o n l y  added i n  sequence ,  t h e  f o l l o w i n g  message 
w i l l  be d i s p l a y e d :  

"Note: t h e  piece # you s e l e c t e d  is changed t o  3. 
Press CONT to  p roceed . "  
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15 . 

16.  

1 7  . 

18 . 

19. 

20 . 

21 . 
22. 

23. 

The 

Equipment i d e n t i f i e r  (30  c h a r a c t e r s  maximum) for piece #3 = ? 
( R I G G I N G  HARDWARE) 

For piece #3: C o s t  of R I G G I N G  HARDWARE (dol lars)  = ? 
(5000) 

For piece # 3 :  R e s i d u a l  v a l u e  ( p e r c e n t  of equ ipment  cost) = ? 
(10)  

For piece # 3 :  D e p r e c i a t i o n  period (years)  = ? (0) 
A d e p r e c i a t i o n  period of z e r o  y e a r s  is n o t  allowed, and  t h e  
f o l l o w i n g  message is d i s p l a y e d  for 6 seconds :  

"The v a l u e  of 0 may n o t  b e  e n t e r e d  for t h i s  v a r i a b l e !  
I t  mus t  be r e - e n t e r e d . "  

For piece #3: D e p r e c i a t i o n  period (years)  = ? ( 4 )  

For piece #3: Repairs and  m a i n t e n a n c e  ( p e r c e n t  of equ ipment  
d e p r e c i a t i o n  = ? (0) 

Any more va r i ab le  c h a n q e s  desired? (YES or NO) (NO) 

E n t e r  i d e n t i f i e r  f o r  NEW VALUES ( 2 5  c h a r a c t e r s  maximum) 
(EXAMPLE 2 UPDATE) 
If n o t h i n g  is  e n t e r e d  ( i .e . ,  o n l y  t h e  CONT key is pressed) , 
t h e  i d e n t i f i e r  for t h e  new v a l u e s  w i l l  be t h e  same a s  t h a t  
for t h e  base v a l u e s .  However, o n c e  a n  i d e n t i f i e r  is 
e n t e r e d ,  when s tep  22 is e n c o u n t e r e d  i n  a s u b s e q u e n t  
VARIABLE CHANGES r o u t i n e  and  n o t h i n g  is e n t e r e d ,  t h e  
i d e n t i f i e r  for t h e  new v a l u e s  w i l l  remain unchanged. 

E n t e r  a new h e a d i n q  for a l l  o u t p u t  (70  c h a r a c t e r s  maximum) 
If n o t h i n g  i s  e n t e r e d  ( i .e . ,  o n l y  t h e  CONT key is pressed), 
t h e  e x i s t i n g  h e a d i n g  w i l l  r emain  unchanged. 

var iable  c h a n g e s  are complete. O u t p u t  c a n  be o b t a i n e d  by 
p r e s s i n g  key 1, key 2,  or key 3. For o u t p u t  o n  t h e  p r i n t e r ,  
p r e s s i n g  key 1 y i e l d s  t h e  r e s u l t s  shown i n  f i g u r e  11. 
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25 AVG.  VOLUME/P IECE AS BUCKED ( C U N I T )  
26 DEFECT I N  P I E C E S  AS YHRDED (PERCENT) 
27 NUMBER OF YARDING ROADS I N  U N I T  
28 AVERAGE NUMBER OF P I E C E S  PER TURN 
29 AVERAGE NUMBER OF TURNS PER HOUR 
30 T I M E  FER ROAD CHANGE (HOURS) 
31 MOVE I N  AND MOVE OUT COST ( D O L L A R S )

. 1 4  . 14 0.0 
6.00 6.00 0.0 

1 1 0 . 0  
3.50       3.50 0.0 
12.50 12.50      0.0 

0 .00  0 . 0 0       0 . 0  
0 0 0.0 

OWNERSHIP COST (DOLLARS/HOUR) 2  0, 3 0 32.67 61.0 
OPERATING COST (DOLLARS/HOUR)  59.71 60.07 .6 ------ ------ 
MHCHINE HATE (DOLLHRS/HOUR) 88.81 92.74 15.9 

GROSS PRODUCT I ON RATE ( CUNIT/HOUR) 6.13         6. 13 0. 0 

15.14 15.9GROSS YARDING COST ( DOLLARS/CUNIT) 13.06    

NET YARDING COST ( D O L L A R S / C U N I T )  13.98 16.11 15.9 

Figure 11.--Printed output from key 1 (Print analysis) for 
EXAMPLE 2. 
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Keys 11, 1 2 ,  13,  1 4  and 15 

The v a l u e s  of o w n e r s h i p  cost,  o p e r a t i n g  cost, machine ra te ,  g r o s s  
volume/hour ( i .e . ,  gross p r o d u c t i o n  r a t e ) ,  and n e t  volume/hour 
( i . e . ,  n e t  p r o d u c t i o n  ra te )  c a n  b e  changed  w i t h  t h e s e  keys .  As a n  
example, t h e  o u t p u t  i n  f i g u r e  11 is m o d i f i e d  by p r e s s i n g  key 14  

and c h a n g i n g  g r o s s  volume/hour a s  follows: 

1. GROSS VOLUME/HR: BASE VALUE = 6.13 LAST VALUE = 6.13 
NEW VALUE = ? (8 )  

 

2. E n t e r  i d e n t i f i e r  for NEW VALUES ( 2 5  c h a r a c t e r s  maximum) 
I f  n o t h i n g  is e n t e r e d  ( i .e . ,  only t h e  CONT key is  
pressed), t h e  e x i s t i n g  i d e n t i f i e r  f o r  t h e  new v a l u e s  w i l l  
r emain  unchanged. 

3. E n t e r  a new h e a d i n q  for a l l  o u t p u t  ( 2 5  c h a r a c t e r s  maximum) 
I f  n o t h i n g  is e n t e r e d  (i .e.  , o n l y  t h e  CONT key is pressed) , 
t h e  e x i s t i n g  h e a d i n g  w i l l  r emain  unchanged. 

For  o u t p u t  o n  t h e  p r i n t e r ,  t h e  r e s u l t s  shown i n  f i g u r e  1 2  are 
g e n e r a t e d  . 

F i g u r e  12 . - -Pr in t ed  o u t p u t  f r o m  k e y  14  (Change g r o s s  volume/hour) 
f o r  EXAMPLE 2 .  
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Key 8 - P l o t  on  S c r e e n  

When a p e r i p h e r a l  p lo t te r  is n o t  a v a i l a b l e  or it is d e s i r e d  t o  
f i r s t  v iew t h e  y a r d i n g  c o s t- p r o d u c t i o n  ra te  c u r v e  o n  t h e  s c r e e n ,  
t h i s  key must  be p r e s s e d .  Key 1 0  or key 26 must  be p r e s s e d  to  make 
t h e  a c t u a l  plot. 

Key 9 - P l o t  o n  Plotter 

The y a r d i n g  c o s t - p r o d u c t i o n  ra te  c u r v e  w i l l  be p l o t t e d  d i r e c t l y  o n  
t h e  plot ter .  P h y s i c a l  p l o t t i n g  l i m i t s  s h o u l d  be set  to  6-1/4 i n c h e s  
h o r i z o n t a l l y  and v e r t i c a l l y .  Key 1 0  or key 26 must  be pressed to  
m a k e  t h e  a c t u a l  p lot .  

I f  t h i s  key is pressed, t h e  plotter must  be t u r n e d  on  b e f o r e  
p r o c e e d i n g .  

Key 1 0  - Axes and P l o t  

T h i s  key is used  to  c o n s t r u c t  t h e  a x e s ,  label  them, and p lot  t h e  
y a r d i n g  c o s t - p r o d u c t i o n  ra te  c u r v e s .  Key 8 or key 9 m u s t  be 
pressed before t h i s  key. The p r o c e d u r e s ,  w i t h  sample i n p u t s  
c o r r e s p o n d i n g  to  EXAMPLE 2 UPDATE ( f i g u r e  1 2 )  follow. It  is 
assumed t h a t  key 8 h a s  been pressed. 

1. Do you want to  plot  q r o s s  rather t h a n  n e t  v a l u e s ?  (YES or NO) 
(YES )  

Step 1 is s k i p p e d  i f  g r o s s  and n e t  v a l u e s  are e q u a l :  i .e.,  
i f  p e r c e n t  defects is z e r o .  

2. Want to  d e f i n e  r a n q e  of p r o d u c t i o n  ra te  and y a r d i n g  cost 
o t h e r  t h a n  10 and 20 (YES/NO)? ( Y E S  )  

The v a l u e s  displayed. r e p r e s e n t  t h e  l i m i t s  of t h e  X and Y 
a x e s  r e s p e c t i v e l y ,  rounded u p  t o  t h e  n e a r e s t  whole v a l u e  of 
10. 

I f  (NO) is answered ,  s k i p  s tep 3. 

3. E n t e r :  maximum p r o d u c t i o n  ra te  (X a x i s ) ,  maximum y a r d i n q  cost 
( Y  a x i s )  (10,  30) 

Any v a l u e s  may be  e n t e r e d  b u t  t h e  l i m i t s  w i l l  be rounded up  
t o  t h e  n e a r e s t  whole v a l u e  o f  10. T h i s  i n p u t  is u s e f u l  for  
chang ing  t h e  scale o f  t h e  p lo t ,  or when s u b s e q u e n t  c u r v e s  
w i l l  b e  added t o  t h e  c u r r e n t  p lot  (key  26 - P l o t  o n l y ) .  

4.  E n t e r :  0 t o  plot BASE VALUES; 1 to  plot  NEW VALUES; 2 t o  
plot b o t h  ( 2 )  

E i t h e r  or both c u r v e s  c a n  be plot ted on  t h e  a x e s .  
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Key 26 - P l o t  Only 

Up t o  n i n e  c u r v e s  c a n  be  p l o t t e d  on  t h e  same a x e s .  The o r i g i n a l  
c u r v e ( s )  plotted w i t h  key 10  (Axes and P l o t )  and any  other c u r v e s  
p l o t t e d  w i t h  key 26 ( P l o t  o n l y )  are replotted a l o n g  w i t h  t h e  
c u r r e n t  b a s e  and/or  new v a l u e s  o n  t h e  a x e s  o r i g i n a l l y  d e f i n e d  i n  
s t e p  4 ,  key 10.  Each c u r v e  is p l o t t e d  u s i n g  a d i f f e r e n t  l i n e  
t y p e .  I n p u t  is made i n  r e s p o n s e  to  t h e  f o l l o w i n g  prompt message:  

E n t e r :  0 t o  plot  BASE VALUES; 1 to  plot NEW VALUES; 2 t o  p lo t  b o t h  

A new c u r v e  c a n  be  g e n e r a t e d  o n l y  i f  one  or more c h a n g e s  a r e  
made t h r o u g h  key 0 ,  11, 1 2 ,  1 3 ,  14, or 1 5  prior to  p r e s s i n g  t h i s  
key . 

Key 24 - Hard Copy o f  P l o t  

A hard  copy o n  t h e  i n t e r n a l  p r i n t e r  is made i f  t h e  y a r d i n g  cost- 
p r o d u c t i o n  ra te  c u r v e  was p l o t t e d  on  t h e  s c r e e n .  The c u r v e s  
r e p r e s e n t i n g  t h e  new and b a s e  v a l u e s  from EXAMPLE 2 UPDATE 
( f i g .  12) are rep roduced  on  t h e  i n t e r n a l  p r i n t e r  a s  shown i n  
f i g u r e  13.  

Key 4 - N e w  V a l u e s  Rep laced  by Base V a l u e s  

The new v a l u e s  are r e p l a c e d  by t h e  b a s e  v a l u e s ,  i n c l u d i n g  
i d e n t i f i e r  and r e s u l t a n t  costs and p r o d u c t i o n  rates. The cost and 
p r o d u c t i o n  ra te  changes  made w i t h  keys  11, 12, 13, 1 4 ,  and 1 5  a c t  
o n  t h e  new v a l u e ,  n o t  t h e  b a s e  v a l u e .  Thus,  i f  it is desired to  
see t h e  effect  o n  y a r d i n g  cost of chang ing  o n l y  o w n e r s h i p  cost and  
s u b s e q u e n t l y  t o  see t h e  e f f e c t  of chang ing  o n l y  o p e r a t i n g  cost, 
key 4 m u s t  b e  p r e s s e d  a f t e r  key 11 and before key 1 2 .  

Key 20 - Base V a l u e s  Rep laced  by N e w  V a l u e s  

The b a s e  v a l u e s  are  replaced by t h e  new v a l u e s ,  i n c l u d i n g  
i d e n t i f i e r  and r e s u l t a n t  costs and p r o d u c t i o n  rates.  

Key 7 - Rewind T15 

Rewind t h e  T15 tape c a r t r i d g e .  
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Figure 13.--Printed output from key 24 (Hard copy o f  plot) f o r  
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Description of 
Variables - A 

9845 
Program 

A 1  
A2 
A 3  

A4 
A5 
A 6  
A7 
A8 
A9 

G$() 
H$ 
H 

H 1  

I 
J 
K 
K1 
K 2  
K 3  
L 
M 
M 1  
N 
N 1  
P 

P1 
Q 
R 

Volume u n i t  description 
Base variable values 
Total average annual investment 
Maximum value of production rate  for plot 
Maximum value of yarding cost for plot 
Flag 
both 
Flag 
Line 
Line 
Flag 
Flag 

t o  indicate i f  plot is for base values, new values, or 

t o  indicate i f  yarding cost is t o  be plotted 
type identification number for plot 
type length for plot 
t o  indicate i f  plot is on the screen or printer 
t o  indicate i f  axes and plot or plot only is to  be drawn 

Vertical distance t o  the plot and t o  the 
and ident if ier  
"YES" or "NO" response to  visual prompts 
New variable values 
Dummy t o  read DATA 
Identifier for base values 
Base variable values 
Identifier for new values 
New variable values 
Total equipment depreciation 
Variable type description 

label of l ine  type 

Percent change between base value and new value 
Counter 
Temporary ident if ier  for new values 
Flag for determining i f  t e s t  for variable value equal t o  
zero is required 
Equipment ident if ier  
Heading 
Flag t o  determine i f  part  1 of Print analysis routine has 
been accessed 
Flag t o  route program i f  part  2 of Print analysis routine is 
accessed prior t o  part  1 
Flag t o  determine i f  key 1 0  has been pressed before key 26 
Temporary storage for New Value 
Flag t o  determine i f  key 26 can be accessed or not 
Value t o  allow plot of gross or net production rate  
Value t o  allow plot  of gross or net yarding cost 
Flag t o  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 t o  route t o  calculations for production rate  and costs 
i f  VARIABLE CHANGES routine is accessed 
Printer mode (CRT or internal thermal pr inter)  
Direct labor cost plus supervision and overhead cost 
Rigging cost/hour 
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S 

s2 
T 
U 

W 
W 1  
X 
X1 
z5 

Flag t o  indicate which part  of Print analysis routine has 
been accessed 
Flag t o  indicate i f  key 26 (Plot only) is accessed 
Tire or track cost/hour 
Current number of base or new pieces of equipment (whichever 
is greater) 
Percent change from base value to  new value 
Percent change from base value t o  new value 
Counter 
Counter 
Flag t o  indicate i f  production ra te  is known ( Z 5 = 1 )  or 
unknown (Z5=0) 
Move i n  and move out cost (dollars/gross u n i t  volume) 
Total set t ing change cost (dollars/gross u n i t  volume) 
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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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