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PREFACE

Volume III is the continuation of a multi document set de-

scribing VEHSIM. This volume includes a glossary, source code

listing, flow charts of selected subroutines and listing of

graphics package. The glossary is a listing of variables and

preset alphanumeric variables used in processing input data. An

attempt was made to include a description of all these variables.

However, in some instances the subroutine that the stated variable

is located in is all that is listed. Additional information on

these variables can be obtained by examining the context of the

variable use in that subroutine. The VEHSIM source code is simply

a listing of the Fortran code. The flow charts were provided for

the most commonly used subroutines. The graphics package provides

the user with optional graphical capability. The applicability

of these subroutines is determined by the users needs. Scanning

engine/data by graphical output has proved useful.
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Glossary for the V2H5IK proqram

DECEHBER 1930

10 Initial condition-acceleration

111 FRC1*WGT

112 FRC2* WGT

113 FAC*CD*AREA

114 WGT/32. 17

115 1 4. /WRAD

116 BB1 * (4*1IW«-R1ESQ*AIP)

AA7 BB1 *R1RSQ

118 AA9=EAR*EE1R

11?
Ill 0

BB1 * (ElHER* 11 A + 111)
7* 4 8052 /(FS PGR* 62 . 426 i 34)

111 1 Converter pump inertia

111 2 Converter turbine inertia

USE Required acceleration for a constant acceleration
seqment

IBP Wheel hub torque durinq current
time step

1BR 0 Same durinq previous time step

1BR0D Save old brake

ABRUPT Dimensioned, but not used

ACC El Che current acceleration at the wheels

ACCESS The name of a blocks common statement.
Also , the mode parameter of the OPEN statement

1CC0 Acceleration

accoo Old value of acceleration.
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ACCS Accessory rpm table array

ACCT

acos

ADSE

A EE EG

AGE AT

AIA

AI1S

AIGI3

AIGOtTT

AIP
AIK

AI2
ARC

IKD

ALOSSC

ALOSCO

AIOSSG

ALC330

AIOSSE

A 10 SEO

ALO SSL

ALOStO

AKA

AKA HE

Accessory torque table array

Accessory comment array

Terminal distance specified at a relative
seqment end point

Efficiency of the current gear

Gear ratio

Accesory input inertia array

Accessory loss inertia array

Gear input inertia Ig,in

Gear output inertia iq # out

Propshaft inertia
wheel inertia , Iw

Torque converter turbine inertia
Coast converter input speed array

Drive converter capacity factor array Kc

Horsepower loss in converter

Same at previous time step

Absolute value of horsepower losses
within a gear box

Same durinq preceding time step

ABSolute value of horsepower losses
within a differential box

Same at previous time step

Absolute value of horsepower losses
within converter

Same at previous time step

Array of numbers of data points for all
the accessories

Accessory name
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APS C Passinq clearance defining segment

1PCS PASSING CLEARANCE DEFINING THE CURRENT SE3HENT END

APOS Absolute ails post defininq the current
seqaent end

APPEND Command to cause a new file to be appended an
old file, effectively saving what has been done.

APPN Accessory pro-ject, programmer number

APR OT Accessory protection code

APW 0 Constant % wide open throttle required for
entire segment

APWOO Os 3 1* APWO

AREA Vehicle frontal area (A)

ARRIVE L-oqical flaq indicating arrival at
a requested acceleration

ASEG Array of constant acceleration required
by drivinq segments

ATHOLLD Array of acceleration limits required
for the drive segment

ATHR Max rate of chanqe for throttle for current

drivinq seqment

ATS E Specified duration time limit for ending
current drivinq seqment

AVEL Constant velocity to be held for entire
lenqth of current drivinq segment

AVSE Terminal velocity defining the end of current
drivinq seqment (Ve,n)

AIT OB'

Q

Axle torque arr ay , included with vehicle or time.

BAS DEV Data base device

BAS FIL Data base file.

BAS PPN Data base pro-ject, programmer number.
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BITCH Loqics for BATCH mode

BB1 2*pi/60

BB2 1/5 252

BIB IE I A parameter of the HODE option in the 3PE3 or CLOSE
statement which defines the character set of an
external file or record

BN Variable used for the name of a part

BOPE Enqine bore size

BPEE Current slope in % of qrade beinq used

BPERO Save the oriqinal route qrade

BPPN Proiect proqrammer number used for a directory
of a part

BPPO? Protection code used for a directory of a part

BSFC Brake specific fuel consumption (lb. Ap.-hr)

BT Variable used for part type

C1T07 The sum of the percents of the engine hp-hr for
accessories, torque converter, clutch, gear box,
differential, tire slip

C23 45 The sum of the percents of the engine hp-hr of the
of the torque converter, clutch, gear box,
differential and tire slip

C34 5 The sum of the percents of the engine hp-hr of the
clutch, qear box , differential, and tire slip.

C1C Accessory enerqy loss accumulator

CAE Aerodynamic drag loss accumulator

CULT Percent total of the enerqy losses

CAED Variable array used to indicate an input record.
9

CBL
'

REFERENCED IN INPBAT

CBR Brake loss accumulator

CCL enerqy loss accumulator

ccoa Torque converter comment array
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CCPPK Coast converter project, programmer number

CCPEOT Coast converter protection code

CD Vehicle drag coefficient (Cd)

CD1 Distance driven daring acceleration

CDS.TE The date on which a file was read and written

CDC Sensisivity of the drag coefficient

CDC R Distance driven during cruise

CDD Distance driven during acceleration

C DEBUG The name of a block common statement

CDI Distance driven during idle

CDI1H Torque converte diameter

CDIF Differential box energy loss accumulators

CDPPN Drive converter proiect, programmer number

CDPEOT Dxive converter protection code

CE& Engine energy used during acceleration

CECR Engine energy used during cruise

CED Engine energy used during deceleration

CEDE Neqative energy used during deceleration

CEU Energy used during idle

CENERG The present of the non-specific energy loses

CTl Fuel consumed during acceleration

CFB Fuel consumed during brakinq

CFCB Fuel consumed during cruise

CFD Fuel consumed during deceleration

CFI Fuel consumed during idle
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CGB Gear box energy loss accumulator

CHO OR The hour that the part was used on Colated

CKE Kinetic energy of a car

CIS LPT Subroutine used to identify a

particular type of output taska304Q0

CIUTCH logical flag used for the clutch being engaged
or disengaged

CNA HE Convert name

CH7 RL Block common name

CNVNAH Array to hold the name of the drive
and coast converter

CNVTTP Array used to store the hollerith literals
•DRIVE’ and 'COAST'.

CO1ST Logical flag indicating drive or coast
condition to select converter

com
COHHD Variable for the different types of commands, BSE, HOD, etc

CONSHF Blocks common name

CONST 6. /stroke

CONTOtTR Constant input torque (S, R. converter data
sheet, line 1 sasa')

CPE Energy generated by gravity force at
the route segment with a grade

CPHI Cosine of the wind angle

CPUS The current drive segment CPU time

CPDT
'

Current cpu time

CEO Wheel rolling energy loss

CROC Kinetic energy of rotating inertias
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CSTIB Time accumulator of a shift

CTI TIME SPENT IN ACCELERATION

CTCR Time spent in cruise

CTD Time spent in deceleration

CTI Time spent in idle

CTR Torque converter energy loss accumulator

CTR DEV Constant used to define central device

CTRFIL Constant used to define central file

COI 1 Constant used to define column one (1

)

COHND The command beinq read in a record

CONTOl CONVERTER CONSTANT TORQUE

CSTI3 Shift time

CTCE Percent of total spent in criuse

CTD Time step in deceleration

V
H11U Percent of time spent at idle

CTI EE Tire enerqy loss accumulator

CTO TIL Subtotal enerqy lossses ( a percent)

CTR Torque converter enerqy loss accumulator
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CTR DEV Control file device

CTR FI

L

CTF.ID

CTEPPS

CUE D

CUBES

CUBESH

CUBEE

CUB FU

CUB G

CUB?

CUBT1

CUBTO

CUR VET

CYCLE

CYL

D

DiCC

Name of the control file

Macro subroutine used to debug output to
an output device, i. e. tty

Pro-ject, programmer number of control file

Cumulative distance traveled in miles

Enerqv generated by engine from the start
to the current time step

Energy generated by engine during coast mode
from start to the current time step

Cumulative fuel economy (BPG) (from start
to the current time step

weight of fuel consumed (LBs)

Gallons of fuel consumed (cumulative value)

Cumulative time elapsed in seconds

Simulation time at the end of a shift

Total simulation time

Common block name

The default number of cylinders (4)

number of cylinders in the engine

Distance traveled in feet during current time step

variable used to alter acceleration

of vehicle during iteration
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DATA referenced in inpdia

DAT E Current date

DAT El New data, data override

DATPP3 Block common name

DBE 515 Variable in which DEBUG time begins

D BLINK 1 blank field

DCKE Increment of kinetic energy of a car during
a time step

DCOS Drive schedule comment array

DCRQT Decrement of kinetic energy of rotating
inertias

BD Cumulative distance traveled in feet

DDLS Distance traveled in miles during current time step

DEBUG Command used to get extra info beyond the run detail
printout. It can be very useful for debugging runs that fail

DEBCHD Same as DEBUG

DEBTAB Array for debug commands

DEFDT The default time step to be used

DELETE This command along with the drpo command allow the
user to delete parts from the data base

DEL RP H Incremental rpm value.

DEL TOR Incremental torgue value.

DEN Incremental engine energy produced during
time step

DETPT Detent override point array

detrp'm Defent override speed array

DFU Incremental fuel consumed during time step

DGF Gear from

DGT Gear to
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DHP length of time step in hours

DHHD 0 .5 *DHR

DIALOG Command to ,place VEHSIH in dialogue mode. This mean
that vehsin will accept commands from the terminal
raher than a disk control file. Also, logical for
dialogue mode.

DIF Difference between PTOEQ and TORQ

DIFO Same for previous time step

DISK Storage unit

DISP Displacement or volume displaced by the pistons
in the disk parts data file.
Engine displacement

DMPTTY Logical flag

DPI BE Driving schedule name

DKUHG Total # of gears

DPPH Drive schedule pro-ject, programmer number

dpp. or Drive schedule protection code.

DBPCHD Drop command allows the user to drop or delete a
part from the data base.

DEPSC Drop rpm when the clutch is activated

DEP BE Engine rpm difference

DEPHW Difference of rpm at the wheels

DR VWED Wind speed used in the drive schedule

DSA VE Distance travelled during a gear shift step

DSEG Array of relative distance end points for
the driving segments

DSHIFT Block common name

DSK Disk

DSKCTE Subroutine used for opening data base and scratch files

DSK DEL Subr. used to drop or delete parts from the data base
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DSKDIR Subroutine used to obtain a directory of the parts
on the data base.

DSTAR Set part name wild.

DST1RT

DSTOP

Startinq absolute distance at the beginning
of the driving segment
Variable in which DEBUG time stops.

DT
DTO

length of time step in seconds
initial time step

DTI RE Time loss

DTI PEO same as at previous time step

DTO REFERENCED IN SIKCTR

DTOT Passinq clearance for the given segment

DUHCOH The comment of a part when using a directory

DUSKY Dummy variable

DUDCIC Initial condition : accessory duty cycle (%) g

100X - default

DWHASK REFERENCED IN INPBAI

DIN New value for the dynamometer

DINAS Name of a block common statement.

EBI REFERENCED IN INPBAT

SCOH Enqine comment array

ECO HE REFERENCED IN INPBAT

EFFC -SR *TE =eff icie ncy of converter

EFFST REFERENCED IN INPBAT

EINER" Engine inertia

ESA P Enqine map containing torques, fuel rates,
manifold vacuums, and throttle settings for
enqines

EEAPO Array which contains the new values of enqine map data
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EN1NE Engine name

ENDD Logical flag set when the end of the data on the
control file is encountered.

BSD E Logical flag for the end of file on a control file

EHDLIB Logical flag indicating points limited to
last time step in each driving segment

ENDRSG Position of the end point of the drive segment

END RTE logical flag indicating the end of an entire
route

ENDSEG Logical flag indicating an end of a driving
cycle segment

END BIN

driving cycle segment

minimum engine speed at input

ENGINE Fortran subroutine

ENG1 Logical flag set for engine one (1)

ENG 2 Logical flag set for engine two (2)

ENG HIP Name of a block common statement

ENHIN Bin engine speed as input.

ENTERP The sum of the interpolated torque points

EPPN The particular code for a particular engine

EPROT Protection code for a particular engine

ERIE Efficiency of the rear axle differential

ERA? array of gear coefficients

ERPH Engine map speed points array

ERPHO Engine map speed point array

EXIT Command to close all data base files, give the
user the option of how to dispose of the print
file and exits to the monitor.

EXP. Intrinsic FORTE IN library functons used for
exponentiation. The natural log base, e or
2.728 raised to the value of the argument
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FAC CEL Force at the wheels due to acceleration

FAERO Force at the wheels due to aerodynamic drag

FAEROO Force at the wheels at previous time step

fbrake REFERENCED IN I HP BAT

FDHH Force losses at the wheels.

FEINST INstantaneous value of mpg for the current time step

FF1 Distance traveled by the car during the
current time step

FF1 0 Distance travelled during the previous time step

FGC REFERENCED IN INPBAT

FGRADE Force at the wheels due to road grade

FGRADO Force at the wheels at the previous time step

FIL ES REFERENCED IN INPBAT

FILSPC Subroutine used to get the parameters for an output file

FIRRPH First value of rpm

FIR TOR First value of torque

FLOAT. Intrinsic FORTRAN library function which
returns a real number from an integer argument

FPGAL Fuel density.

FRATE Fuel flow rate for current time step

FRATEO Fuel flow rate for the previous time step

FF.ATG Fuel flow in gallons

FRAT30 Fuel flow at the previous time step

FECI ' Pirst constant used with tires.

FRC2 Second constant used with tires.

FROLL Force at wheels due to rolling resistance

FROLLO Force at wheels at previous time step

1-14



PSPEC3 Hew name of a VEHSIW output file.

PSP GE Puel specific gravity

PT Distance travelled in feet from the start
to the current time step

FWHEEL Total force at wheels

FEHSEO Same at previous time step

GAL HE Averaqe fuel consumption from start to the
current time step (gallons/hours)

GO Initial condition - gear

GCOH Comment for a particular gear

gdat Logical flaq for

GEAHAH Array of gear names

GEANCH Array of gear numbers

GET Name of a block, common statement

GN1HE Name of a gear

GOB ACK subroutine

GOVUN REFERENCED IN INPBAT

GOV PS I REF BEEN CED IN SIMCTR

GPP N Array used for the pro-ject and programmer
number for the gears

GPROT Array used for the protection code for the gears

GRAT Array of qear ratos

GRP 5 Array used for the rpm of a particular gear.

GET OQ Array of torque values associated with a gear

GSEG Array of gear ratios

GTIHAC Time of drive occupied by given qear

GEE Variable for a write statement

H1CCES Const for hollerith literal ACCES- accessory
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areaHAE EA Const term for hollerith literal AREA - area

HAXLE const for holer ith literal AXLE

HBATCH Const used BATCH

BBIANK -1- BLANK

BBHEP -I- BHEP

HBOS -1- BOS

HC1 -1- Cl

HC2 -1- C2

HC1R -1- CAE

HCD Term used when the vehicle drag coefficient
(CD) is being used or modified.

ECO AST Const used for the hollerith literal COAST

ECO HKD Array used to store the name of the commands

ECO HS REFERENCED IB SIHCTR

ECO KT1 REFERENCED IN INPBAT

HCONVE Const for the hollerith literal CONVE, converter

HCTLIN -1- CHIN

HDATA -1- DATA

HDETEH -1- DETEN

EDI ES -1- DIESEL

HDIREC -1- DIB EC

BDISPL -1- DISPL

HDH REFERENCED IN INPBAT

HDOWNS -1- DOWNS

EDE IV E -1- DRIVE

HDEIVI -1- DEI VI

HDT EEO Code word desiqnatinq that throttle position for
shiftinq lines in data sheet 12 (shift logic) is
defined in deqrees

HEH GIN Word equivalent to "ENGINE BPN"
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HFUEL FUEL- 1 -

HG1L3B -1- GAL BE

HGE&E -1- GEAR

HHP -1- HP

HXDLE “1” IDLE

HIHEPT -1- IHEPT

HXHITI ” 1- I HI II

HIHPBA -1-

HIST Array for the histogram points.

HLBHE Constant for the Hollerith literal LB/BR

BLIHT Variable data array indicating the limit on
the amount of output desired by the user.

BLOAD - 1- LOAD

BLOCK tJ -1- LOCKUP

HH -1- H

HHILE - 1- HILE

HHILEP -1- HILEP

HBOD Array used when values are MODIFIED

HHLOAD -1- HOT LOADED

HOFF -1- OFF

HOH -1- OH

HOUTPU iord equivalent to ”OUTPUT RPH"

HP1 horsepower on engine side of torque convereter

HP2 Horsepower on gearbox side of torque converter

HP! horsepower lost to accessory

HP1 0 HP1 relatinq to the previous time step

HP2 0 HP2 relatinq to the previous time step

HPART Variable array used for vehsim hollerith part
literals, eq. e nqines, gears, etc.
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HPA El

S

-1- PIETS

EPBC horsepower lost to brakes

HPCI Horsepower at gearbox input

hpelo REFERENCED IN INPDIA

hpcthr REFERENCED IN INPDIA

hpdyno REFERENCED IN INPDIA

hpe horsepower produced by engine at the current
time step

HPEO Horsepower produced by engine at previous time step

HPISTO Constant for hollerith engine units PISTON

hpsi total horsepower hours/mile for entire driving cycle

HPP horsepower between differential and gear box (at propshaft)

HPPO Same at the previous time step

BPS REFERENCED IN INPBAT

HPVEHI "^VEHICLE" name if not included in the vehicle
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HPW horsepower delivered at the wheel

HPW 0 Saae at the previous tine step

HQ REFERENCED IN I HP BAT

HSEAR -1- REAL

HEOUTE -1- ROUTE

HSEC -1- SEC

HSEGME -1-, SEGUE, indicating a egaent printout

HSHIF7 -1- SHIP?- — -

HSINGL -1- f SINGLE (spin loss for a single axle)

HSLASH -1- '/'

HSPEED -1- SPEED

HS7AR -1- STAR

HSTEP -1- STEP

HSTROK -1- STROK

HSUHHA -1- SUMMARY

HTHROT Throttle (X WOT

)

HTIME - 1- TIME

HTIRE -1- TIRE

HTORQU -1- TORQUE

HTPSPD REFERENCED IN INPBAT

HTEUCK -1- TRUCK

HUH UPSHIFT

HUP DOWNSHIFT

HUP SHI -1- UPSHI

HVACUU Vacuum (in Hg) Cost for Holerith VACUU

HVEHIC word eg ui valent to "VEHICLE MPH"

HWEIGH -1- WEIGH

HWHEEL -1- WHEEL
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HWIND -1» WIND

IABS. FORTRAN library intrinsic function taJcing absolute value
an inteqer argument

IB REFERENCED IN INPBAT

IC REFERENCED IN I HP BAT

ICHD Integer variable for the command being processed.

ICNTT Counter for the number of parts

XCRCN? Fortran function

ICICLE REFERENCED IN INPBAT

ICY I Number of cylinders

IDATA EEFEEEN CED IN I HP BIT

XDBDGO Counter for debug command

IDEBOG Counter for debug command

IE Printer for the number of drive scheduale record to skip

IECOND Integer variable for a particular error condition

IEHG Index indicating which engine being used

HR RE Flag: "failure to find speed/torque setting
on the engine map

TERROR Error counter

IDF P REFERENCED IN SINCTR

IEIX. FORTRAN library intrinsic function whose argument is
a real number and makes it an integer number

IFL8.G Return status flag (1= no end, 2 = h wo rd (alpha
word when found on data cards stops input) ,

3=x, 4=eof)

IG REFERENCED IN I HP BAT

IGF =DGF+0.001 Rounded numbers of
'gears to' & ’gear from* belonging to the
shift logic sheet (gear from)

IG7 = DST*0. 001 —
-i -1———— (GEAR TO)

IHF REFERENCED IN SINCTR

1-20



iHr REFERENCED IN SIHCTR

n REFERENCED IN INPB1T

ILPT REFERENCED IN SIHCTR

mix Sax enqine speed on enqine map

IHCNT REFERENCED IN INPB1T

THIS Sin enqine speed on enqine map

IHOD REFERENCED IN INPB1T

IHG Counter for the number of attempts to find a gear

INPBAT SUBROUTINE INPUT BITCH

IHPCOH REFERENCED IN INPB1T

10 REFERENCED IN INPBAT

IOCTL REFERENCED IN INPBAT

IP Printer to open a file for information

ipabt REFERENCED IN SIHCTR

IPHODE REFERENCED IN SIHCTR

IPRNT Index indicating what component to print
or use in disk routine

IE REFERENCED IN INPDI1

IRHODE REFERENCED IN INPBAT

IS Upshift , downshift flag (=1,2)

ISEG current seqment number being executed (n)

ISEG1 Inteqer variable for the start of a debug segment

ISEG2 Inteqer variable for the end of a debug segment

IS EGO REFERENCED IN COHHS

ISHIFT REFERENCED IN inpdia

ISHODE REFERENCED IN INPDIA

ISTIB-r REFERENCED IN INPBAT

IT REFERENCED IN INPBAT

ITAsK Inteqer variable for new file specs.

ITEE1T SUBROUTINE
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ITEER REFEREE CED IN I HP BAT

ITS The current segment type beinq executed

ITS AV Type of a segment (of the drive schedule)
beinq executed

XTTYWD loqical flag for the printing width

ITYSEG Array of segment types to driving cycle

in REFERENCED IN I HP BAT

IUN IT Integer variable for output print unit

ivan REFERENCED IH IHPBAT

JOT Integer const for tty unit

JENG Array of enqine numbers, one assiqned for each gear

JOBDEY Inteqer constant for job device

JOB HUH
V

Integer constant for job number

JOB PPH Ineger constant for the project, programmer number

KEND LINE FLAG

KPTIHS SUBROUTINE

LBHEP Logical flag for BHEP units used with engine data

L SHAKE Logical flaq indicating whether or not brake is applied

LBS EC logical flag for BSFC units used with engine data

LCL TCH Flag indicating that clutch is in or out

LCHD Inteqer variable used to save command code

LDETE

LDETST

logical flaq used to chack that detent units match shift
line units
Loqical flaq equivalent to the word "DETENT OVERRIDE"

LDETV Logical flag used to check that detent units match line unit

L DI ES Logical flag used with DIESEL modification

LDHSHF Flaq of downshift

LDYNA

LDYNOV

Only 2 wheels rotate (identifier) i logical flag for
dynamometer simulation
logical flaq for override
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LEFIL Logical flag used to identify an end of file

LENG Logical flag

LFULL logical flag to identify a converter as a speed or
full converter

LGILHR -1- GAL/HR units in engine data

LGFEEE -1- FREE gear

LHP ”1- hp units used in engine data

LIDLE -1- idle condition

LIHPRN Logical flag indicating whether or not
print is desired

LLBHR -1- Ib/hr units in engine data

IIP? -.1- line printer

LLSH -1- for possible shifts or const gear

LHDLOK Logical flag indicating wheter to hold a
constant gear or???????????????????

LSPH -1- drive schedule segment specified by velocity

LOCKS REFERENCED IN INPDIA

LOCKUP Logical array for the gears being locked up

LOOKUP Subroutine used to determine if a particular part is on file

LPDP logical flag for a part dump

LPRNT logical print flag

LPS logical flag used for PISTON units in engine data

LPTDEV Parameter for DEVICE option of OPEN or CLOSE statement

LPT DSP Disposition of the print file

LPTFI1 REFERENCED IH INPDIA

LPTPPN Array containing the project and programmer #
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LPTPP Protection for printer fileO

LEPH Loqical flag used for rpm units in engine data (convert

LSAVE
piston speed to rpm)
-1- indicate whether or not a print limit is in effect

LSCAt E loqical flaq indicating whether engine needs
to be scaled

LSHXFT Loqical flaq indicating whether or not
shift is required

LTHE Loqical, declares that lines of switch in data
sheet 12 (shift logic) are defined in degrees

LSI SDH -1- initialization simulation in DIALOG node

LSI SUL “1- simulation in the DIALOG mode

LSKXP -1- skipping to the next command record or card

LSTBTE -1- last section of a route

LSTEUP Loqical Start flaq for drive schedule

LSTSFC Logical flag for the Last segment of a drive scedule

LTOE -1- TOEQUE units in engine data

LTEEZ Flag of: (rear end inertia=0 /front rotating
ine rtia=0)

LVAC loqical flaq: vacuum is used as a variable

LVEHAX “1“ identify whether axle is contained in the vehicle

I, VNEW -1 - new vehicle format (part being modified)

LHO? Loqical flaq indicating whether or not to
return only max and min throttle settings
from enqine routine

SAPOR Inteqer variable used to determine in what area of
an enqine map something is taking place

HAPOLD USED TO save HAPOK

BIS DEV Haster device

HAS FIL master file

BASKS Name of a common block which contains a mask array

HAS PPN Master pro-ject, programmer number
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SDL KSP Enqine speed at which a qear is locked up

sn G Array used to play a modification part

HGOLD = HGEAB

HUE = COHD

HILIH loqical flaq indicatinq a limited printout
every 5 many miles

HISC Hame of a block common statement

HIE Minutes of drive from the start to the
current tine step

HOC OH Name of a block common statement

HODCWD Che modify command chanqes the named component to a

special value
HODE Option in an OPEH or CLOSE statement which defines

the character set of an external file or record.

HODSL Subroutine used to modify a component to a specified value

HIC ILL ^maximum (allowable) number of calls
to * /' subroutines

EXHGCH Max # of attempts to find qear

H20 Max possible data points in a table of torque
losses for a rear axle/qear

HI Index of a data points of axle data array

H1CC Humber of accessory beinq used (M)

H&EG Inteqer flaq used to define a particular status for
print limits.

HC Inteqer variable for the number of characters in a

word strinq.

HCOH Inteqer constant for the number of commands

HCOHHD min i of characters which uniquely defines a command

HCYCLE Humber of cycles of the enqine type beinq used

HDEB name of a block common statement

HDISK Variable unit # for the data base or scratch file

HDPP Percent of enqine input dropped

HGSLE Humber of qear beinq used durinq current time step
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NGE ARO Save the gear #

HGN Gear number printer

HDRTE Counter for route section

NDS EG Initial driving segment

HBNG The number of a particular engine (t or2)

HGD Initial gear

HGCHT Number of step in finding gear

NGEAEt Gear number

SGOCAL Counts the number of calls to GOBACK

BGOLD Gear # during previous time step

IGRLSS Number of data pointing a table of torque
losses for a given gear

BGS EG Array of constant gears used during driving
cycle (if any)

NHL 1ST

HHMOD

NHPART

NLS TCF

Vector array to uniguely define the min number of characters
to define the type of print limit.
Array used to store the min t of characters used to
define the modify words
Array used to store the min i of characters used to
define the name of the parts.
Logical flaq to hint control file on line printer

NHOD The # of items being modified

SNA # of point within table of accessory torque losses

NBGS Constant gear setting for a driving segment

HOPAST Subroutine used to find whether a part erists or not.

BOR TTN Counter for fatal errors.

NPART Array used to hold the names of the parts

BPART8 The 8-th location of the parts array when the dyno is
being used.

BPARTS Array used to determine if a part has been loaded.
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NPAX Buaber of data points in a table of torque
losses in a given rear axle

SPOINT Buaber of data points read into array

HI »-] 1/1 Buaber of points in a particular array

BRAX Buaber of rear axles

BRAX Total nuaber of tables of rear axle
torque loss characteristics

SRDIST Total number of route segments in the route
being used (N)

SPEC Inteqer variable for the nuaber of records

BRPH Array containing nuaber of speed points in
each enqine map

BRP so Buaber of points actually read into an array

HEPHP Index used for speed points

NRTE Pointer for the route record

BRTSEG Current nuaber of the route seqaent being
executed

BSEG The number of segments in the driving cycle

BSPSEG Buaber of shifts during a particular segment

SSGEAR Upshift and downshift accumulator

BSHUT Bumber of shifts for a particular gear

BSKIP Number of records to skip

BSPTS Array containing number of data points in each
shift line

BTBP Index of the data values where the torque
converter break point exits

BTC = BTOEP - nuaber of data points read in an
array (s) of Sfi< TE

NTD = BTOEP 1

BTOB Array containing the number of torque points
for each speed point on the engine map

BTOEP Nuaber of data points read (into array)
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HUHG Total number of gears beinq used by tha
thansaission

HUHB3L Humber of lines read froa
'shift logic' data sheet

NUMG Total number of gears being used by tha
transmission (ie)

SUM PA

B

Counter for the nuaber of part types

HWRCHT Fortran function

HXTCRD next card or record

HXTPG Next paqe counter.

OBO RE Save the engine bore

ODI SP Save the engine displacement.

OLD BAP Save old aap

OLDVAL Array used to hold those values which can be modified.

OSTROK Save the engine stroke length

OUT CUD The output command allows the user to specify the
name of the output print file

PBHEP Logical flag

PCKE Kinetic enerqy

PCPE Potential energy

PCROT Rotating inertia

PCS EG Array containing passing clearance

PCT WOT * of wide open throttle for the given value
of torque

PCTf ' Hodified value of upshift

PCT2 Modified value of downshift

PCT HR Percent engine wide open throttle

PG1LHB Logical flag for gal/hr units used with engine

1-28



PHI Kind anqle

PHIO Save the wind anqle

PHP Loqical flaq

PPHPHB Total fuel lbs/Hp-hr Qsed during the entire
drivinq cycle

PHI BE =CNAH£

PRINTS Output unit

PBHDIS Printinq a specified distance in ailes

PBHIIH Ham e of a block coaaon statement

PRNOUT Subroutine used to print out engine data

PSI
PTOBQ

Anqle of wind
Torque corr espo ndinq to the current
value of APWO (fraction of wide open throttle)

PHOT Array of constant X wide open throttle
required to drive seqaents

BAB Eear axle ratio

BABSQ (EAR) * (EAR)

BAT Output capacity factor of the torque
converter

BCOEF Array of road coefficients for the
route seqaents

BCOFF

BCOH Route comment array

RCRCNT Function used to get the number of characters in a string

REHTIH
BDIST ARRAY OF LENGTHS FOB THE HOUTE SEGMENTS

RDLD Road load

REA DPT) SUBROUTINE

REHAP Command to allow the user to obtain an enqine map printed
out at the speed 8 torque points that he specifies
rather than at the points as input initially.

R EH ABE Command used to rename the output file
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HD Relative distance of a given segments

RDLD Road load

RGRADE Array of grades for the route segments

RHPCHD

RHPD

Remap command loads engine data fros parts data file*
converts units if necessary, remaps data to specified
speed and load points and print out engine data.
Distance covered during the given time step
(used for calculation of absolute distance
tra veiled)

RH& HE Route name

HHAHEO Saved route name

ROADC ~ Current road coefficients used during time step

RPH1 Speed on engine side of torgue converter

EPH2
BPH20

Speed in gearbox side of torgue converter
Same daring previous time step

RPH1X Hax engine speed given by map

BPHC Sjaeed (rpm) at gear box input (when clutch
is activated ? # 607 SIHCTR)

EPHE Engine speed during current time step

BPHSO Engine speed during previous time step

RPEXN Bin engine speed given by map

HPHP Propshaft speed

RPHW wheel speed during current time step

RPHWO wheel speed during previous time step

RPPN Route ppn

RPEOT Route protection

EPHES save the engine speed during a time step

RT Relative time for the given segment

RTE Name of a block common statement

RTHR Rate of change for the throttle

RUN ID Common block name which holds thew. title array

R7WTND The wind speed array associated with the route spec.
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SATH Arrival accelaration to accelerate and hold
throttle driving segment

S1VE1 Variable used to save the first Hollerith literal.

SA7E2
a statement.
Variable used to save the second hollerith literal
in a statement

SC1LEN Subroutine used to rescale engine values.

SCOH Shift logic comment array

SCEDEV Parameter of the device option in the D PEN
or close statement indicating the line
printer as a sratch device.

SCHFIL Parameter of the FILE option in the DPEN or CLOSE
statement which indicates a sramble file

SCEPPN Parameter of the directory option in the open
or close statement which indicates the user's project,
programmers # or a scratch line printer file

S DEBUG Variable to save the debug command to determine its
status

SDELAT Shift time

SEC Seconds of drive from the start to the current
time step

SEC1IH logical flag indicating that print is to
be limited to every so many seconds

SEQIN A parameter of the access option in the open statement
which means that the data base is to be read in a

seguential access mode.

SEQTJDT A parameter of the reguired option, ACCESS, in the open
statement which means that the specified data file is
to be written in a seguential access mode.

SHFTIH Array of shifts times for the shift lines

SHFTL Name of a block common statement

SHFTNG Shifting flag for whether shifting in progress

SHFTPT Array of shifts points for the shift line

SHFTEP Array of shift speeds for the shift line

SHIFTS Subroutine in which vehicle shifting takes place
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SIHCHD The SIHUXATE command beqins the actual
simulation. It first checks to see all the
necessary parts have been assembled from the disk
parts data file by means of use commands or new part
data and allows the vehicle to reach initial conditions
specified by the driving scedule.

SIHCTR Subroutine controls the phases of simulation

SIHSTS Subroutine used to check the characters entered by the user

SIN. Intrinsic fortran function to take the sine of an argument

SIHODE Type or mode of simulation, e.g. C1B

SIX HIT Save limit status, summary is default

SLOOKP Routine to do a table lookup

SHILE Number of shifts per mile

SNA HE Shift logic name

SHGLBS logical flag for a single file data base structure

SOUT Array of output speeds (speed ratios/)
for torque converter

SPIDLE Engine idle speed

SPIN Array of input speeds for the torque
converter

SPPN Shift logic project, programmer number _

spr or Shift logic protection

SQET. Fortran fnc which takes the square root of a real
arg ument.

SB Speed ratio for current time step

SBC Array of speed ratios for the coast converter

SHD *—— ‘—I— —-—drive converter

SSIIHE Block common name

STIHE' Shift time during the current shift being
per formed

STEOKE Engine stroke size

STS CH D The status command prints out the status of the simulation
parameters, including the parts that are loaded and all
modifications.
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m

TO
End elapsed time in seconds of the current
Initial condition : time

driving segment

TCFAST

TCOH Transmission gear comment array

TEHTOT Temporary total for the energy loss

TEED Belative end time of current time step if a
constant velocity driving segment is being executed

THE HE irray of max rates of change
of throttle settings for driving segment

THE Hi X Hax throttle setting on engine map

THE HI

H

Bin — 1 —

—

TEHTOT Total energy loss accumulator

TEH D Relative tine end segment

TEST Remaining time to reach the end of segment

TIE EEF =tire efficiency

TIT EE Torgue corresponding to the current value
of APWO (%WOI reguired for entire segment)

THI Hi Save min engine torgue

TOTES Total energy

TBL Variable used for the total # of segments in a

drive schedule.

TCOH Tire comment array

TFBC1 Tire constant C1*1000.

TIE Array of input torgues for torque converter

TIE EEF Tire efficiency

TIT FR- Taget torgue

TITLE Bun title input by user

THiP Uame of a block common statement.

THIH Hin engine torque
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TEIRO Saae for the previous time step

TEA HE
TOF AST

Transmission qear naae
logical flag used during a const acceleration
to deternine if the vehicle is not going at a constant
acceleration.

TOLD Elapsed tiae at beginning of current tine step

TORBPK The capacity factor value at the drive converter
torque break point

TOE Q
TORQA

Torque at a current tiae step.
Total torque needed by the
accessories during current tiae step

TOH QAO Saae at previous tiae step

TOBQB Required engine torque during current tiae step

TOE QEO Enqine torque durinq previous tiae step

TOE QF Front end rotating inertias

TOE QP Propshaft torque during current tiae step

TOE QS Wheel hub torque durinq current tiae step

TOEQ1 Torque on enqine side of torque converter
durinq current tiae step

TOR 02
TOT BE

Torque on qear box side of ———i——

—

TOUT Array of output torques {torgues ratios )

for torque converter

TPPH Tire prolect, prograaaer #

TPR OT Tire protection

TE Torque ratio used during current time step

TRACED Transmission coatnand enables the user to specify
an entire transmission by one naae rather than by
naming all the gear individually.

TRCOH The comment associated with a transmission.

TED Array of torque ratios for the drive converter
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TRHAB Transmission name.

TRPPN The proiect, programmer # associated with a
transmission

TRR Rear end rotating inertia torque

TSAVE Tine spent initializing current driving segment

TSEG Array of relative end point times for the
driving segment

TST ART Relative start time of current time step

TTLCHD Title command, read title and date.

HOT Current passing clearance time (within
the given segment/)

TTT loqical flag for the terminal.

TTYOUT Block common name.

TWOT Wide open throttle torque for current
engine speed setting

TWOTO Save wide open throttle setting.

TYPE Name of command read in input routine

UAL C3D The lock - unlock commands with the capability
od ^locking up' or 'unlocking' the torque converter
for any of the gears in the transmission.

US Component name on input data card

UNITE Array used to identify the units used with a

particular engine.

UNTCHD The UNIT command allows the user to specify units
for the enqine data printout resulting from a USE
or ENGINE command in units rather than those in
which it was originally input on the disks. The
available units are the same as those described in
the REBAP command.

*

USECBO The USE command allows the user to retrieve
data from the disk parts data file.

UT Component type on input data card

V Vehicle velocity at end of current time step
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70 Initial condition: speed

72 HISC Block common naae.

VIC Vacuum at a current time step*

711 ID 2 Subroutine used to determine a valid part naae.

7ALNEW Array used to save modified values.

71L UE The new value for nodified paraaeter.

711 UE2 The second variable value in a real stateaent.

V1RNASE Naae of single variable value to be nodified
without reading a new component

717 G iveraqe vehicle velocity over the entire
driving cycle

715 IC

I

Vehicle consent array

VELSEG Array of terminal speed for drive
seg aents

TELTIE Upshift speed.

TEE ID Version identification.

7S1HE The naae of the particular vehicle.

TOLD Absolute velocity at the beginning of the
current time step

VPPH Vehicle pro-ject, prograaaer *

TPEOT Vehicle protection code.

TSEG Array of velocity end points for the
driving segments

TST1ET Relative velocity since beginning of
current time step

TTOT 1 sum of a vehicle velocity and wind velocity

THIHD Wind velocity

VWINDC wind velocities parallel to the
direction of the vehicle (headwind)

TWIHDS wind velocity component noraal to the direction
of the vehicle

WGT Vehicle weight
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BLSG Nuaber of tires in road contact

BH1SK Array used to contain octal values used
to qet coaaands.

WOBD Bode of operation (naae of the current
line) within the current data sheet)

WOBD1 The first variable in a statement pertaining to a
Hollerith literal.

BOB D2 The second variable in a stateaent pertaining to
a Hollerith literal.

BEAD Bheel radius

X (TORQUE-THIN) /(TWOT-THIN) *100

XCTC Number of cycles.

XCTL Number of cylinders.
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XHXGH

XLOS

I

ZEBCHD

ZEBO

Last or hiqh values for engine rpo.

First or low value for engine rpa.

Sane as ZEBO coaaand.

This coaaand enables the user to zero the core
aeaory containing all data currently stored by the
prograa and reset all prograa flags and pointers.
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3. FLOW CHARTS





3.1 Subroutine SIMINi

INCLUDE ‘COMMS/MOLIST

’

I

DIMENSION C f NVRLC 1 1 ) - WGTLIM' C/ll)
i QP T P DYN7PL/7 .3 .3 - 3 .9 - 3 .3 .4 .3 9 , 13 . 3

.

1 1 . 2 . 12 . . 12
i l .H&TLIN '1525. .1375'. .2 1 25 . .23 75 . .2525 . .2373. . 325
I
2.475 l . .5251 . .5 751 -/.JCT/5/

5

.7.13.4
l . . 375 1

13.3/ i

.4251- :

JCT = 5

JL
:ER0 OUT GEPR TIME DISTRIBUTION

, 2
|
CPLL ZE.ROP ( G T

I MPC . 23 )
1

r p o a y

_£
rcT7 H I STGGRPM I NIT

CALL ZEROPl HIST. 1503

)

v
F IRTCR = G .

i r I PP^MrE'IM INI l )

|

-QpgpM^EPHP <
r

l )

"ON' ON
n r'

3-3



C3NT. ON PG 3

°G 3 3F W

3-4



—i—

,

I f1=5
1

£d 3R

GO 23 IR = l . NJRPM ( IE)

si
~

- < DO 23 I T= l .20 >

O-

- - o
20

CCMTIMJE

COMT. ON °G
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3

I

i i

i
i

i

i

I

N £>

5R
|

^30 'b

CONTINUE i

1
1 = 10

i

7

J_j

3

l*'

6R

2 i

0 ELRPM=I*iOQ

FERRPM=£F:X! FIRRPM/OELRPM )*OEL.RPM 1

4 0 <b

1

CONTI MuE

<
i

40 I
|

DELTOP= >10 1

i
,

FIR~GR = ( IFIX^ F [ RTOR/QELTQP ) - l )»CEi.TCP

7

i

I

I

I

CENT . ON PG 5
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f

enitirlize Constants to se uses gjreng a °af?t i cllaf? simulation
j

<1

V
CALL KPTIMEE \ )

1

'

!>1

^7

CALL KPT r ME E 2 )
!

a:r=a:r- PEASE I ) !

c
'vJ

< 30 ISO J = l .2 > - - - £>5

I
CCNT . ON PG 6
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m



:gmt . GM PG

5 GF
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j

:CM7 [Nj£

i<*

—

l 2 S' ^
;

>4 r? [ T £ : JCT . IG43 !

r
i

,

1
CPLL f»ESE M !

1 o;
r$

4
,

2rN =QYN /RLC I )
'

CCNT . 3N PG 3

3 G ~
'IF
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g
! CFCR=0

!

I CPC-0 !

j

C.TR = Q .
j

I

CR3=0- !

;

CPE=G
- i

! c 5R=o . :

! C GB = 0 •

j
ClIF = 0 I

&
I CTIRE-0 •

|

i CEMC--Q
1 : ? E-0 •

i

C XE--0 •

. CP0T=0
I P5E=0

-

|

PSRG=0
NC-0CRL=0

l Z.w„ ,

,
i

!
T = TQ

;
H°BC = 0 •

j

3=03/5290

•

j

r TO T-Q .

2

II

i

I

CCNT. OM PG 3
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i
|
VSKINCsVIri tNZ I

5 p EP = RGf?aQE: 1 )* .3 1

A
ENGR5G--R0 I ST( 1

>

EMCR 7E-RQ [ ST( MRO [ ST )
j

=:a=iuC-scGEF( :

)

G j TO 3 l

0

Z i'NR!''Gf
JE~EP SPECS .

'

<h

V

13

12
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I

I

2
!
ropoc=i .a
B°EB=0 .

VSWINCsO

•

ph:=o .

FPEB3=0 •

/wrNuS='/swrNic*siM( ph: ; I

vwincc=vswinig*cph:
NGEPB = ivlC-C

nigepb = i
1

M;<NGCN =NuMG* 2-!-E

£
' ~

[

E

vIC-= JcNIC- r NC-EPP )

BPMECUENMCNU I ENG
DPPMC=Q •

•BPP', C = 0 •

BTC = C
P n r<23=G .

I

P

DMWC-0
PCC EL = PG

A_
TTT 1 =0 •

, COMORO
i :u«~=o
I
CGMG-Q •

j

c ur: s=u

GO SPCX FB3M WHEELS *0 PLLQM GPP T 0 = EPCH 1 NJ I T I f

BEFORE SCMULR^COM BEGINS
,

_____
r

. C T : GM5
!

! TOLC-T !

1 YGLC-v
i [ SEG-

l

I

\ o G c_ G—

0

! r,T

j

CMC- = 3
;
NC-GLC = MGEPB !

|

-GLTCH= .FP'-SE

CCNT . ON PG 11

a G 10 OF
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^“7

r^C L R c'i'^

j
MG-GLC = NSEriq

i GG TO 40 ;

402 i ,

I
C°.LL SIMLPTC 2 )

;

)
§

•

i

CCMT - 3 M P G l 2

w :f i
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403 ±
f SHFTNG= .FRLSE . 1

RPMWC = RPf1W
RPM£0=RPME
H°RG=TGRQfl*RPME*032

!

H°EG=TGRQE*RPME*352 i

M D l3=T0RQl*R a Ml*B32
j

H D 2G=TGRG2*RPM2*652
|

HPCL0=TQRQ2*RPMC*8S2
j

H D PG=T0RQP*RPK°*B92 I

|

H oWC=T0RQW*R°MW*B32
!

FRR"r EG =FRR TE
! FRR T G0=FRR~E#fiR 1

G

FRGLLO=FRGLL
I F&RR00=FGRR0E
FWHEEG=FWHEEL

1 FRERGG^FRERG

j

GT[REQ = R5S(

H

D WC*T7T\ 1

!
RLCGGG-R5S(

H

D 22-H OD G

)

I RLC5RG = RSS f. H n PQ-H°WC )

RPMEG=RPME
RPMWC=RPMW
YOLDsV
3T=1C0C •

CRLL GGBRCK—
1

|
RPMWG=RPMW I

I RPMEO=R°ME
|

1
YQLC=

CRLL GG6RCX

1

R°Mwi = R^M

i

- :l-c.

j

TGRQEG=TGRQE
'

'rGRQRG = TORpR

i R
TGRGF = 0 .

i RR°ME=0 -

i

wr :te: jct , 1050 )

CGMT. GM PG L 3

° G 12 GF l



I

I

CONT. ON PG .14

op -3 op—*Z — =

—
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pcthr=o.

JJ. 3B

CALL SIMLPTC 1

!

L.

v
CALL StMLPTt 5

)

JL3J
&r

43

5 2
RETURN

1040
FORMAT! / ’ ? SIMINT - VEHICLE WEIC-H” OUT OF RANC-E FOR DYNAMOMETER

1 .
' 0 I MULR T ION. ' n !

1050 <7

FORMAT
C [REACHED [NITIAL CONDITIONS]’)

I
ENO

I

3 G
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3.2 Subroutine DEBUG

CONT. ON PG 2

PG 1 OF
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T

GO TO 9QO~>>41

r

T

7 r
GO TO 900 ">0-

\7

GO TO 800 —

aa

ENTRY CTRLD( HtONflM

)

[CflLL=0

_L lfl

-03-

80Q V7

[SEGR=I SEG+NOSEG

V

CONT. ON PG 3

PG 2 OF 7
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-2_

S

o
2fl

05 ii

PCTWOT = 100. * ( TORQE-TM t N ) / ( TWOT-TM I N )

I
NRTEA=NRTSEG+NORTE

T

1

HSMOOE=HON

X7

HTMODE=HUN

T

HTMCOE=HBLANK

SL
GRPMlE=RPri\-RPME

V

V
CONT- GN PG 4

P G 3 OF 1
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1
WR E TEC LPT , l 700

)

WRITE (LPT. 1800)

1 CUMT .CUMO. V. ACCEL. FWHEEL .FROLL .FRERO .FflCCEL .FGRROE

.

2 OT .NGERR , ISEGfl .NRTER . TORQW . TRR . TORQP , T0RO2 .TORQl . TORQF , TORQE .

3 PCTWOT . H I DNRM . RBR . RPMW .ORPMW . RPMP , RPM2 . RPME . DRPME .

4 NGOGRL .MRPOK

CONT. ON PG
PG 4 OF

3-20



i
WR [TEC LPT . L900 ) HSMOOE . HTMODE .CUMTLS .CSTIM . TORQR

4
£>

6fl

1 .TORQflO .flTORQF , ARPME .GRPMlE .RPMC .QRPMC .OTC .LCLTCH

GO TO 855

C SET UN [

0

LPT= JCT

^7

GO TO 840

855 4 _
NR [ TE C JOT , i 850

)

CONT. ON PG S

PG 5 QF
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no FORMAT STATEMENTS

1 700 \7

FO RMAT (

/

3E -

l’ CUMT . CUMO . V .ACCEL . FWHEEL .FROLL . F AERO ,F ACCEL -FGRADE

.

2
s

OT *NGEAR . I SEGA . NR TEA .TORQW.TRR.TORGP. TOR Q2. TORCH . TORQF . TGRQE

’

3' PCTWOT ,H[QNAM .ABR * RPMW . ORPMW „RPMP . RPM2 . RPME .ORPME ’ . /

.

4’ NGOCAL.MAPOK” ./)

1800 v
FORMAT {/' <a’F9.2,F8.3,lX,F7.3.Fl0.3 1

( F 1 ’5( IXGlO .4 )/

V
1.’ OT 'F6 -3 ' .GEAR ’

13
' .ORS '14

’ .RTE *
14

’ ( T ) ’7( IXGlO .4 )/

2 r
’ PWOT 'F8.3’.ID:’A5’.BRK='F7.1 ' (

R

) '6( IXGlO .4 1 ,/
3.” G08ACK ’ . [5 .5X . ’MAPOK :

’
, [2 )

1850 g
FORMAT ( / " ffl’F9»2.F8-3.2( IXG7 .3

1

’ (FI ’ 4 ( l XG9 .41/

3?

CONT. ON PG 7

PG fi OF 7
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2
1 .37XG10.4/
i,' DT 'F6 .3

’ .GEAR ’
13

’ .DRS '
14

' ,RTE ’ 1
4

' ( T
)

'4( IXG9 .4

)

1

.

/35X3( IXGIO-4)/

2.

’ PWOT 'F8 • 3 ’
. I D : ’ A5 ’ .8RK= 'F7 .

1
’ ( R ) '41 IXG9.4

)

3.

/35X21 IXGlO .4 1/
3

.
’ GOBACK ' . [5 .5X

. 'MAPOK : ’.12)

\ 9QQ 7
FORMAT! 2XA2 'SHIFT GR ’ A2 'LOCKED 'F9 .2 . 1 XF4 .2 ’

( S ) '7( IXGlO .4 )

)

1950 2
FORMAT! 2XA2 'SHIFT GR 'A2 'LOCKED 'F9 -2 . 1XF4 .2 '

( 5
)

'4! IXGlO .4 )/

1 .3! IXGlO. 4 ) 1

ENO

PG 7 -
[ MPL

3 - 23 / 3-24





3.3 Subroutine CONVTR

V

I

i

I

^7

CONT . OSJ, PG

3F
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T

RE T URN

C COM°UTE TEST CRPPiC 1 7 Y FACTOR ?RRRf',ETER 1

RflT=RPM2/SGRT( TCRQ2 i !

i
!
GG T3 IG>

<H—
I

I

i
SR = SP.pt NT3)

'

return"!

<r

i q ^7

j=mto-H

I

CGNT. ON PG 3



COMT. QN PG 4

3 r; 3 rr—

=

=
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5P = t SPOf J )-5RQf JP ) PKO' J - -RKDf JP ) }«.( PP’-RKjf JP j )-SPD ! JP I
1

25 i

” [5

TR = ( TPOf J ) -TRQ ( J? 1 /C RKO( J i -RKD f JP ) PR^-RKut JP ))- T RO! J?

5

CONT. ON PG 5
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rz r

5R

SRsl .

e 1 n
|

/ n
I

30 ^
J= t

1

GO TO 25
[39_

FOR CCR5T CCMVESTER

GO TO 55

iG_

3-29
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COMT. ON ?G
J G 5 OF

3-30



[F SR 3REFTER ’K9N [ MPL'T . SE"* TO flPX .

'

I

SR=SRQ(NTD)
’

RETURN
'

ii.
r :xa_

3 - 31 / 3-32





on

3.4 Subroutine SHIFTS

CONT. ON PG- 2

se lq

3-33



CONT. ON PG 3

PG 2 OF 1C

3-34



I F C .NOT.LVRC)
F

T

1

X=( TQRQE-TM [ N ) /( TWOT-TM [ N ) * 1 OQ

.

rTV

CONT. ON PG 4

PG 3 OF
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PCTHRsC TORQE-TMIN )/( THOT-TMIN )»tQO.

cl

CONT. GN PG 5

PC- 4 OF \Q

3 = 36



T

GO TO 50

CONT. ON PG 6

P C 5 QF
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EET^

CONT- ON ?G 7

PO 6 CF 10

3-38



CONT. ON PG 8

PG 7 GF

j>-39



rrr *>

y 8fl

GO TO 60 J>

CONTINUE

RETURN

CONT. ON PG 9

°G a OF ’.0

3-40



1 GO TO 65

tfd 5B

64 i
RETURN

CONT- CN PG 10

PG 9 OF

3-41/3-42





3.5 Subroutine ENGINE

SUBROUTINE ENGINE LOL
!

C ENTR~PO INTS : ENGINE
’

C CALLED BY: GCBACK. REMAP
C*aaa***»aa»*a*a****aa»a*a*'*a»**»*»a**>«»**»a*«*a»>«**»**x*»'«*i»**:i

i
DOUBLE PRECISION UN
LOGICAL NORPM.LWOT
COMMON /GET/ UT .UN ,NUG( 20 ) . JENGI 20 ) . IENG
COMMON /ENGMAP/ RPMAXI 2 ) .RPM I Nl 2 ) . NRPMt 2 ) . RPME . TORGE .FRATE . YAC

.

1THR.MAP0K,
1 IERRE.NT0Rl2.20).EMAP(20.20.8> .ERPM(2.20i .ENMINl 2 ) .SPIDLEI 2

)

COMMON /TMAP/ TORQ .LNOT .TMQT .THIN

C CHECK TO SEE IF RPM IS ON TH E ENGI NE MRP

V
~

Kl=( IENG-1 )*4+

1

K2=K l +

1

K3=K2+

1

K4=K3+

1

IERRE=0
MAPOK=l

CONT. ON PG 2

l OF

3-43



EJor
-£>

V_
GO TO 20 >-

l_C

|C ENGINE SPEED OFF Mfl° [ N UPPER DIRECTION

td 2fl

JJ2.
I=NRPMt I ENG

)

[_MflP0K=3i

j rg—

|

GO TO 40

OETERM I ME WHERE ENGINE SPEED IS ON MRP

PRINT ERROR MESSRGE iF FAILURE TO FIND SPEEO SETTING

CONT. ON 3 G 3
J G 2 OF 10
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2
WRITE IS. 100) TORQE.RPME

100

IERRE=1
i

b
I RETURN I

C INTERPOLATE ENGINE SPEED BETWEEN TWC MRP SETTINGS
C AND COMPUTE MRX RNO MIN THROTTLE SETTINGS RT THR T SPEED I

l \Z A Q
1 l£_

4 n

40 £

i
C CHECK FOR TORQUES OFF THE MRP

b

V
CONT. ON PG 4

P D 3 OF
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C TGPGUE [5 JFF KPP RT LG* E:mG FGP LG^EP 5PEEG SETTInC-
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fr- .

DIMENSION X ( 200 ) . Y ( 200 ) . Z I 200 1
|

^7

20RT (

I DIMENSION A0RT1 25G0 ) . ZCATI 25 .25 )

|

DIMENSION A

(

25.25 1 -B( 500 )

I EQUIVALENCE (RU.D.BU))

A
CRLL UOEV( '16 '

. ’OFFLINE ’
)

J7_
THE DEFAULT VRLUES FOR NX IS 20 PNO FOR NY IS 10

Jl
TYPE 20

20

|

FORMAT (
’ INPUT NX= '

. S )

ACCEPT 30. NX

FORMAT I 12 J

CONT. ON PO
gO l

..OF 5.
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V
TYPE 40

40 rj

|
FORMAT [

’ INPUT NY = ’ ,$

)

O

98, 2_
NNY=NY

|

OOTO 89 J>-

MNY=;0

09

|

CONTINUE

^7

CRLL 3C-NPL ( 0

-Oi

CONT - ON PO 3

on. f nc
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CALL INTPXS
T
V

-g

CALL ZAXANGOO.)

CALL COMPLX

3
1
CALL BASALFE 'L/CST ’

)

1

£>l

T7

I
CALL MIXALFI ’STANO ’

)

DEFINE 30 WORKING AREA e>N0 AXES

CALL TITL30E ’( ENGINE MAP ) S ' .-100.9-5.6.5)

i.
CALL PXES30E ’RPN$ *

. 1 00. ’TORQUES '
. t Q0 . 'FUEL RATES '

. iOO . 10 . . iO . .3

.

I i 00 . i 0 .

.

1

0

.

.

8 . )

YOU MAY CHANGE THE POINT OF '/ £ E W

^7

CALL VIEWI-200..4S0..400)

2i
*

CALL GRPF30E 55G . . 400 - . 3200 - . - 1 00 . .40 . . 300 . .0 . . 1 0 . . 70

.

A.
FILE VPS. OPT IS GIVEN A LOGICAL =33

OPEN! UN I T = 33 . F I LE= ’VPS .CAT ’
)

|

CALL BGNMPTf NNX ,NNY

)

-0[

<L
DON’T WORRY ABCUT THE NUMBER OF INPUT OPTfl TO BE REPO-
PROGRAM WILL TAKE CARE OF THIS-

i

.

<
; CO 5 1 = 1 .54321 >- -

i

> 4

|

REAP! 3 3 .4 ,ENP = 20t ) . X C I ) . Y ( I) , Z

(

I

g
GO TO THE I/O WINDOW AND GET rn OUTPUT.
SEE WETHER YOU SUPPLY THE RIGHT DATA.

'v

CONT. ON PG

.1—Sf
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V

WRITE (3. 4). XII), TCI), 2(1)

4 J

|
FORMAT( 10X.3(F8.2.SX)

)

' - *>5
7

CALL GETMAT( X . Y . ZDAT . i , B

)

0

201.
CONTINUE

CRLL DASH

=3

X0EL=0.

A.
y DO i 0 J = i .3 > - > 5

CALL BSH

[

C T ( XOEL .0

)

Jl
\
CALL RLVEC3C -10G

.

.4400. ZDAT ( 1

.

) , -100 . .4400 . .0- • C i

1 >

|

CALL RLVEC31 3000 - .500 . . ZDAT ( NN) i ) .3000. .500 - • G - • 0)

CALL RLVEC3 ( 3000 - .2000 - . 160-0.3000 . .2000 . .G - -G

)

|

X0£L =XQ5L*G » 0

i

CCNT. CN PG 5
pr\ ± ry C
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4 -
!Q__J2L_,

j
CONTINUE

1

s
CALL RESET ! ’DOT ’

) |

CALL RESET ( ’8SHIFT ’
j

CALL GRFITIIO. .G. .O.G .i . .0. .0.0.0. . i . .0.

±1

CALL INTAXS

CALL TITLE! IH . i . iH , G . i H .G.L0..10.)
-€>

CALL GRAF! i 00. .200. .300. .300. .400. .4000 -

j

C ,

CALL EN03GR ! 0

)

=2

|

CALL ENOPL! 0

)

CALL DCNEPL

PG 5 c r M A

I
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j

PROGRAM SURF23

A.
r

c
r
u
c
r
r
r

c

THIS PROGRAM BUILDS A 20 P r CTURE FROM YOUR DA t A ON A T HREE 3 I MENS IONA
IT DRAWS THE CONTOUR LINES ON THE X-Y PLANE r SO-CALLED EQU I POTENT I RL
THE DA T A YOU SUPPLY SHALL BE IN MATR I X FORM IN ( lOx .3! T3 .2 .5* ))FOR
ON DISKB.
IF YOU ARE WORKING WITH ENGINE OA T A "'"HERE IS A “ROGRAM MBOOC1 -FOR
TRANSFORM YOUR STANDARD ENGINE DA T A INTO AN ARRAY
OF 5-DIMENSIONAL VECTORS AND STORE 'EM ON DISK.
LEFT COLUMN OF THIS M A T R IX IS FOR X. MIDDLE - FOR Y. S. R I C-H

T COLUMN

A.
YOU CAN RUN THE PROGRAM ON TEXTRONIX TERMINAL. OR YOU CAN USE T A D E

-

"CALL UDEV! )’

YOUR 3

A

T A NEED NOT 5E NECESSERELY ’A GOOD DA T
A ’

. 3Y THIS WE MEAN THA~
PERFECT 20 NETWORK. WE DO THE FIXING - 5Y MEANS OF ITERATION WE 5R

I

ACCE DT CBLE SHAPE.
THE °ROGR AM REQUIRES INPUT FROM "HE T TY THE NUMBERS NX AND NY WHICH
CORRESPOND TO THE NUMBER OF COLUMNS AND ROWS IN YOUR X-Y MATRIX.

II MENS ION X ( 200 j - Y I 200 ) -ZI 200 i

J2_
IR^CY

~JT

|

DIMENSION AQA r
I 2500 . -ZDA T

( 25 .25 j

1

i DIMENSION A! 25 -25 ) .5! 5GQ i

EQUIVALENCE ! A ! ’,
. I S . 5 ' 1 )

INC ) SL

COMMON XL ( 40CC )

EQUIVALENCE! XL I I i - ADA T CL)). f Z(i)- ZDA T
( 1.1))

5EL.ECT THE °LOTT I NG DEVICE
CALL UDEV! "TTY '

.

'TXLO'.S '
)

:SL_ UDEV! ".S'.
~>

IQ
!

X
INPUT NX:

30
. FORMA! 12

CCNT. ON
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!

1

TYPE 40 !

40 "V

F0RMR T (
' [ NPUT Mf= ’ .3

)

J2L
ACCE°T 30, MY

X
CALL BGNPL(C)

J2_
CALL IMTAXS

!

CALL ZAXAMC* r 30 . !

->

7
:rll com^lx i

-£>

JT

I
CALL

l

BASALFC 'L/CST ’
j

!

1 C>
1

!
CALL M [ XALF ( "ST AMO ’

j
1

JT

\~l OEF I ME 3-0 WORKING ARE 15 AMO AXIS

i
i
CALL T I 7L3Q r '(ENGINE M

A

D
)
S’ .-100,3.5.6.3. j

JT

C NAMES CF

1ALL AXES 30 ( 'R^YS ’
. ;G0 . 'TOFOL’Es L. C .

!0 . ; 3 - . l 0 - . 3 - .

nNC-E
T HE =’0:Mf

X
-J—

j
C A-_w GRAF 30' SEC - .403 . .3300 - . - i CO . - 40 . . 30C . 3 . . 1 0 - . 70 - 1

JT

i
OPE‘i( JM ["-33 .F ILE- ’LAS .OR"

CCMT. ON PG 3

J G 2 OF
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COLL 3GMMO T
( MX .MY

!

T

r
JL

CG NOT WGRRY 93GUT THE a CF Qfl
T
0

T
G 5E REOO •

THE “RGGROH WILL TRKE CORE OF IT-
MG LESS THOM THE MG. CF

I

i
,

< CG 5 1 = 1 .503 >

I
REOG IM Cfl

T
fl FROM FILE

XV
REOOI 33 .4 . ENC=20 1 ) .XI I ) .Y( [ ) -2'. I !

V
[F YGu GE T FUNNY P

r CTURE5 GO TG THE L/C WINCGW ONI
SEE WH9 T KING GF GORSOGGE YGu SUP°Lf.

WRITE! 3 .4 ) I i . YC I ! .2'. 1 !

A.
|
FORHOM IGX ,3( F3 -G-SK )

)

C aLL GE T HO T
I X .Y .ZGO^ . I .5

)

->

r\ 1 1
— - v

|
• £“.Aw i N u L

IOLL E M.CHO T
( 0 .5 )

"
i -acu

l L. H u '

I

AjL. =U

-

L CG 1 G J = l .3

nt • =CM r T T ' / JC. -VJ )

_£
;OLL RL.'ECS: -

1 GG . . 4,00 . . ZOO’" I 1 , . ) .-100 . . 4,00

'F

4-21



_±_
LALL SL.'EClt 3000 . .503 - .ZDFTt MY. 1 ) -30QC . .500 - .0..0) !

CALL RL/EC3I 3000 . .2000 .. 150 .0 .3000 - .2000 , .0 . .0 i
1

X0EL = XQELi-Q .01 i

3 - - - f>
io i

CONTINJuE

T
CALL RESE T

( ”GOT ’
)

CALL REGE T
C ’5SH:F t ’

_£
I
rgi 1 '•p r "T r f ^ o n ^ i n n r' o i

n

•_ i k® ON ' ' .1 oj <g>i « »J* «w ^

_2_

CALL INTAXS

X
CALL T i TL.E - IH . i . L H .0.1H ,0,13. .10-

CALL C-RAF: 100 .000 - .300 . .3C0 . .400 - .4000 .

v
CALL 9 C CM ON I 40 0 0

1

->

•7

OE” CCNTORE n ARAME'LRO

ICNMAK ' ZCA" .NX .Nr . 1

.

)

CALL CONLINl 4 , '50LI0 '

. LABELS .Z-'.Ol

->

CALL CCNAMG-' 30 -

;

CALL FRAME
....

;CNT- ON
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I

1
:RLL HEIC-H7C.3)

T

CALL C2NTUR' 5. 'LABELS’
.

"GRAM ’

j

CALL ENC3GR '

C

)

JL
CALL EN3PLCC)

•7

CALL G2NEPL !

JT
£

EMC

3

dn
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1

rroo-rrm ,j °c.iSr

[1
c
<*

\
c

THIS PROGRAM DRAWS THE FAriLY OF CURVES
WHICH RRE DESCRIBED BY THE SAME ALGOR I TH“

.

IN THIS PROGRAM HE CALCULATE HORSEPOWER
3F "HE EMC- [ME =!S A FUNCTION CF "CRGuE
AND RPM . WE DRAW THE FAMILY OF CURVES
WHICH ARE HYPERBOLAS RMS THEY REPRESENT
HORSEPOWERS WITH "HE INCREMENT OF 2 a

.

h
]

SEMENS I ON X f 12 ) . YU2 )

V

C CALL UDEV ( "TTY , .'T;<4015’j '

’b

I
CALL UDEVl ’IS'. OFFLINE’ J

1

1— !>

X
'

J

£>

X
i r NN S T ANC G F OR "HE NUMBER OF CURVES fOU WANT
1
_r r 0 BE DRAWN . THEY WIL_ 5E distinguished BY

r HE HARKS
,
r

i
w I NCR S

T ANC FOR THE S^E 0 INCREMENT EE’WEEM
i
- THE CURVES

|

TYPE 10
'

.3

rns"!. input nm=’.3

ACC.l°'

ILLf
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~ o m ~ —
r : 9 >

:PLL TITLE: 'HOSStPCUEE R5 R FUNC.TI3M CF t PMC FFMS ’ .

£
133. ' RPMS ’ .130. TORQUE ' .R.7. .3.

2
CALL GRAF! 1033- .233 . . 323C .3 • )

*7

CALL PRATE

I
A=525u !

8 = 2 -

V —

|

X' I i=i333
j y f r ' - > r r . ; }

_ 7 n /"i

;
T( : Ur-Ts ).':<~n

1

A
'.\!T

r M,.rr 1

:r_l curve; x . r . 12

.

NMrMNi- .

4-25



2 - - - O 77
:2mt:muE :

Jl
CALL EMZPLtG

£
CALL C jNEPL

j£
-a

! STOP !

EM
7TH
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PROGRAM GEO I

5 :

C THIS PROGRAM ORAWS CONTLIR LINES ON THE
C 2-0 GRAPH. YOU SUPPLY Z POINTS THAT
C CORRESPOND TO THE X-Y MATRIX-
C Z POINTS ARE STORED IN THE DATA FILE ’VASl-DflT*
C ON 0SK3
C MAKE SURE THE BOUNDARIES IN CALL GRAF
C STATEMENT CORRESPOND TO YOUR DATA IN THIS
C SEQUENCE tBX.SX.EX.BY.SY.EY)

£
C WHERE B - BEGINNING
C S - STEP
C E - END
C PROGRAM REQUIRE INPUT FROM THE TTY NUMBERS
C NX AND NY. THEY SHOULD CORRESPOND TO THE
C NUMBERS OF COLUMNS AND ROWS IN YOUR MATRIX X-Y.
C GOOD LUCK I

C DEFAULT VALUES FOR NX IS 20 AND FOR NY IS 10

£
|

COMMON WORK I i8GC0

)

v
I

FORMRT( ’ INPUT NX= ’ .S )

£
|

ACCEPT 20 .NX

20 v
[

FORMAT ( 12

)

£
i

TYPE 30

30 T7

I

FGRMPT (
' INPUT NY= ' ,S )

£
j

ACCEPT 40. NY

V

CONT- CN PG
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4G ^
|

FQRMBT t 12 )

i
|_C SELECT PLOTTING DEVICE

, i
|

CALL UOEVt ’TTY '
, 'TK4015 '

j

1

S>

4 _
I CALL UOE'/t ’

1 6 ’ 'OFFLINE '
i

I

i _
I

CPEN( UNIT = 33 ,F[LE= 'VBSl -CPT '
)

4

COMT . CN PG 3

PC2 CF 4
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no

!

£0 NOT WORRY PBOUT THE NUMBER OF DRTA
TO BE READ. THE PROGRAM WILL TAKE CARE OF IT

< GO 5 1=1 , i2345 >

3l
READ! 33 .4 , ENQ=20l ) .21 I

)

FORMRT( F5 .

CONTINUE

201
CONTINUE

Jl
I

CALL 8C-NPH 0 )

1 a
iz

DEFINE 2-D WORK AREA PNO AXES

CALL T I TLE(
’ F UEL RPTES '

. 1 00
.

' RPMS ' . i 00

.

’TORQUES ’ .6,7. .3 -

)

A.
I

CALL GRAF ( l OOP . ,200 . .32CG .0 . . 30 .240 .

)

CALL FRAME
-2

CALL SCOMONC 13000

1

-Oi

SET CONTURE PARAMETERS

1ALL CONMAKIW.NNX ,NNY .5.

)

CALL CONLINl 0 . ’SOLID ’ • ’LABELS ’ .2 .3 i~|

1

CONT. GN PG
p r\ o
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'

2
|
CRLL CQNENG< 90 . i

1 a

C ROUND I NIG- GFF THE CURVES

£
|
CALL PRRR3

u
Pi

£
1
CRLL CONTURC 2 » 'LRBELS ’

. 'ORPM *
)

1 a
^7

| CRLL ENOPL(Q)
1 '

ST jP

EN1

PC 4 =TKJRL

4“ 30



L2 2
1 FORMAT I

*
I NPUT IH= ’ .5 )

is
I ACCEPT 20 . [M

|

1

1

I

2H 2__
I
FORMAT (12 )

r___ ;
V

l“c IF YOU WANT TO ORHW MORE THAN ONE CURVE
:

C OPEN UP FEW MORE FILES IN EXACTLY THE SAHE
l_C FASHION AND REAP THEIR CONTENTS- T H AT WILL 00-

. ^
v

< 00 5 1 = 1 ,200 >- - - - >2

CONT. ON PG 2
Pfl
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V

Ol

1
c CRAW THE GR ID

|

*7

C ALL GRID! l .211
"T ^

^7

1
CALL FRAME

'b

f
H DRAW THE CURVE THRU THE GIVEN POINTS-
iC CONNECT THEM WITH STRAIC-HT LINES-
jC OPTIONALLY IT IS POSSIBLE TO CONNECT

-LINEAR LINES-POINTS WITH NON

CCNT - ON PG
PG 2 OF 3
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1
END

|

P Cr
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o
n
o
o
n
o
o
n

TRANSF

C

!
C
C
c
c
c
c
c

THIS PROGRAM TRANSFORMS THE VEKSIM GUTPUT
OR T A [ NTO AN ARRAY OF 5-0 1 MENS ! ONAL VECTORS.
THIS PROGRAM CALLS ONE SUBROUTINE MB0CC2 -

THIS PROGRAM IS MACHINE- INDEPENDENT ANC
CAN BE RUN ON ANY COM°UTER.
AS AN EXAMPLE LETS CONSIDER AN OUTPUT
’ENGINE ORTR'. THIS PROGRAM HILL TRANSFORM IT
INTO AN ARRAY OF VECTORS WHERE COLUMN ONE

REPRESENTS SPEECH. RPM). TWO - TORGUE!

F

T -L3 )

.

THREE - FUEL RA TE(L3/HRK FOUR - THROTTLE! CEGREES )

FIVE - MANIFOLC VACUUM! IN-HG) . WITH THIS
KIND OF OUTPUT IT IS VERY EASY TO AUTQMA T E
THE INPUT PROCESS FOR A WIDE RANGE OF
PROGRAMS f NOT NECESSARILY CONNECTED WITH
VEHSEM ) .

AS AN INPUT FOR THIS PROGRAM WE USE

C
C

L

file named 'msocc; -da t

OUTPUT WELL HAVE NAME
WILL BE STORED ALSO ON

ON DISKB.
' VAS . 0

A

T ’

DISKB .

AND

3
COMMON P.F
DIMENSION ENG! 200 .5

)

INTEGER P( 25 ) .R! 3CKKK .SS
INTEGER CC.H.H1 .H4.MM.RR
REAL F! 10 ) .A! 10CG ) -SP( 10 )

o a t a sp /sso.oo.aoc. 00.1000.00.1200.00,
1 1 SCO .00 .2000 .00 .2400 .00 .2300 -00.3200
OPEN! UNIT = 21 .FILE= ’M30C01 -0R T '

)

1400 .00

,

00/

3!

OPEN! UNIT-1
KK=l
ss=o
00=20
H= 1

2

HI=0
H4 = 4

. F :="VAS .0A T ’
)

n qU H -a
ii5_

1 READ! 21 • 10.EM0=10CC )P

10 3
FORMA 1-

! 26R5 )

SS=SS j

I

CCNT . ON PG
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I

I

i

GO TO 35
">

r=>

j

GO TO 40

35

I

1
i
C r -rr<

GO TO 1

1
i
com I Nu£

<7

4
CONI. ON PG
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CC =COi !

,
A

,

C 3 N! T . ON PG
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i~iTi=c
1

P

i
1
CfiwL 1Y3Q0C2 !

=5
J?

C TYFE 20. F !

20
F 0 P M 5 T

! IX . 25S5 )

; r TYPE 45- F 1

i

45
FOR*q T

( 35X . 1C( F9 .2 .2.x ) )

/<oo 30 i=TTTo

i St KK+I-1 )=Ft r ) !

30 Jl
continue

K K = K K - l 0

C0N7. ON PG
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Jl
GO TO 1

IOCS.
CONTINUE

< GO 5C 1 = 1 . 10 >

i_
< 30 50 J

2
< GO 6C K = l . 10 >

'

2
RR=[*20-20+J*i0-I0+K
ENG'. RR , I ]=SP! I )

3_
00 SG L=1 .4 /

2
MM='*9C-9C+J*40-40+1 *

'; 0 - 1 G+K
ENG' RR .L+L ) = R! Mr

)

CONTINUE I

1

<c G O IIP 1=1. 200 >

TYPE 100. f ENG'. I .J ) -J=i .5 j

iniR I TE ' 22 . IOC >' ENG' I ,J) L *
W
J J

1 QC x
:ORM= T

I 10X .
c
j ! F 3 • 2 -

:
j X 1

CONTINUE

!

CLOSE' UNI --21
I

CLOSE' UNIT-22

’OP

ENG
!

165 Copies
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