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1.0 SYSTEM OVERVIEW 

The overall system is designed to permit automatic collection of 
delamination field data for bridge decks. In addition to 
measuring and recording the data in the field, the system 
provides for transferring the recorded data to a personal 
computer for processing and plotting. This permits rapid 
turnaround from data collection to a finished plot of the res~lts 
in a fraction of the time previously required for manual analysis 
of the analog data captured on a strip chart recorder. 

1.1 DELAMTECT 

In normal operation the Delamtect provides an analog voltage for 
each of two channels which is proportional to the extent of any 
delamination. These voltages are recorded on a strip chart for 
later visual analysis. An event marker voltage, produced by a 
momentary push button on the handle, is also prov~ded by the 
Delamtect and recorded on a third channel of the analog recorder. 

1.2 D & D DATA ACQUISTION SYSTEM (DAS) 

A distance measuring wheel was added to provide digital pulses 
indicating distance traveled. 

A microprocessor based digital computer was designed to sample 
both analog signals from the Delamtect, convert them to digital 
numbers, and transmit these numbers to a cassette recorder. The 
Delamtect event marker switch and distance measuring wheel are 
monitored by this computer to control when to begin and stop the 
process of sampling the analog signals and how often samples 
should be taken. 

1.3 TECHTRAN RECORDER 

A digital cassette recorder was added to the system to record the 
digital numbers which are equivalent to the analog voltages from 
the two Delamtect channels. Digital recorders have the ability 
to directly receive digital data and record at high densities. 
The recorder has been mounted such that it can be removed from 
the Delamtect and transported to a computer site. There the 
digitally recorded data can be read and transferred from the 
recorder to the computer for further processing and plotting. 



1.4 SPERRY~ZENITH~IBM PC PLOTTING PROGRAMS 

Two programs have been developed to be run on the 
SPERRY/ZENITH/IBM PC. 

The first program is designed to read data files recorded on the 
Techtran. Each pass across the bridge constitutes a file of 
data. As each data file is read, it is checked for correct 
sequence and length characteristics before being written to a 
disk file on the PC. 

The second program is designed to process the data files and 
produce a plot of the results on a dot matrix printer operating 
in graphics mode which visually shows where delaminations exist 
in the area surveyed. Selected choices for type of plot and 
printer are provided. The voltage level to be used as a 
threshold for determining the presence of a delamination is also 
provided as a choice. 

Communication between the Techtran and the PC is through the 
asynchronous COMl port. The printer is attached through the 
Centronics compatible PRN port. 

1.5 TEXAS INSTRUMENTS 855 PRINTER 

The TI 855 dot matrix printer was specified to be the primary 
print device. Choices for the kind of plot desired include one 
which fills the width of the paper and one which presents uniform 
horizontal and vertical scales. 

Header information describing the bridge ID, date, total area, 
delaminated area, etc. is also printed on each plot. 



2.0 THEORY OF OPERATION 

The following sections describe some of the technical 
aspects of the design by functional component. Technical 
design details can be found from the circuit schematics and 
program listings in the appendices of this report. 

2.1 DELAMTECT 

Each channel of the Delamtect provides an analog signal with 
a voltage ranging from 0 to approximately 5 volts. In areas 
of no delamination, the voltage is approximately 0.1 to 0.3 
volt. Major delamination areas have been judged to occur 
where changes in voltage exceed 400 millivolts which 
correspond to 4 mm deflection on the chart paper. Where 
extreme delamination occurs, voltage changes or fluctuations 
in excess of 2 volts occur. 

The sensitivity of the strip chart recorder is typically set 
for 1 volt/cm or 100 millivolt/mm. 

The event marker switch creates a signal of 0 or 
approximately 2.0 volts when it is open or closed. 

Power supply voltages of f12 and -12 volts DC are supplied 
by the Delamtect. 

No modifications have been made to the original Delamtect 
circuits. 

Only wiring taps to the power supply, channel voltages and 
event marker switch have been added to route these signals 
to the D & D DAS for processing. These taps are wired to a 
new connector added to the Delamtect but do not alter the 
original signals. An external wiring harness extends these 
signals to the DAS mounted in the lid of the Techtran 
recorder. 

2.2 D & D DATA ACQUISITION SYSTEM (DAS) 

A distance measuring wheel was added to provide 10 pulses 
per inch of travel. These become 5 volt pulse inputs to the 
DAS. This was chosen to avoid problems with integrating a 
DC voltage from the tachometer on the Techtran to compute 
distance traveled. 

Two eight-bit analog-to-digital converters (one for each 
channel) are used with a 5 volt maximum input voltage which 
provides for a 20 millivolt per bit sensitivity. This 
sensitivity corresponds to a 0.2 mm deflection on the strip 
chart recorder. 



In 3 inches of travel, 30 distance pulses are received. The 
analog voltages from the Delamtect are sampled and digitized 
after 6 pulses (0.6 inch) are received This is repeated 
five times during every 3 inches of travel. The average of 
the first 4 samples is computed and transmitted to the 
Techtran recorder after the fifth sample period. The fifrh 
sample point is ignored. Thus, each 3 inches of travel 
results in a value being sent to the recorder for each 
channel (two bytes; left channel followed by right channel). 
These values represent the computed average of 4 sample 
values during 3 inch interval. 

An offset of 32 (base 10) is added to each digitized value. 
The maximum value after offset adjustment is limited to 127 
(base 10). This insures no spurious CTRL characters (0 to 
31) are sent to the recorder which might alter its 
operational status. Additionally, characters are 
transmitted over a serial RS-232C interface in 7 bit even 
parity codes which limits the maximum value to 127. This 
corresponds to 1.9 volts which is well in excess of any 
reasonable delamination threshold level. 

To insure the tape is properly positioned with respect to 
tape leader in the Techtran recorder, a sequence of four 
one-second read commands followed by a rewind command is 
initiated on powerup. The green light on the top of the 
recorder case momentarily turns on and then off at the 
beginning of the powerup sequence. 

The green light on the top of the recorder case should be on 
when a pass begins and off at the end of the pass. This is 
accomplished by the operator confidently pushing the marker 
event switch once at the beginning and end of each pass to 
toggle the light from off to on or from on to off. 

Data files for each pass are transmitted to the Techtran 
recorder which begin with a 'Pass number sequence character' 
(A,B,C,D,E, etc.), followed by pairs of averaged data bytes 
(Left, Right), and ending with a file termination character 
CTRL-S. 

A custom program stored in an EPROM on the DAS controls all 
this activity among the Delamtect, distance wheel, and 
recorder. 



2.3 TECHTRAN RECORDER 

The 9600PRL recorder has several switch settings which 
should remain unchanged throughout the operations. 

LINE MODE SWITCH = OFF (DOWN POSITION) 
BINARY MODE SWITCH = ONLINE (CENTER POSITION) 

DIP SWITCHES BENEATH THE LIFT OFF COVER PLATE ARE SET TO 

9600 BAUD 
9600 BAUD 
DISABLE BS 
HALF DUPLEX 
DISABLE DELAY 
LF LINEMODE 
BIN CTRL OFF 
DELAY ON LF 
EVEN PARITY 
ENABLE PARITY 

Cassette insertion and removal is done by pressing the POWER 
pushbutton (it will illuminate), then manually lifting the 
door latch allowing the door to swing open, and inserting or 
removing the cassette. The magnetic tape side should face 
down into the recorder, the cassette label should be visible 
through the window, and the large tape spool should be on 
the left if it is rewound. 

New tapes should be rewound forward and backward to remove 
any static binding which may initially exist. 

Used tapes should be demagnetized with the bulk eraser 
before being removed. Approximately 5 - 10 seconds is long 
enough to remove all previously recorded data. 

The internal battery pack should be charged during the night 
preceding any field tests. Techtran verbally estimates a 
minimum of 5-6 hour operation time between charges. 

Each digital cassette tape is rated to hold up to 220,000 
characters or bytes which is well within the maximum limit 
of 64,000 characters or bytes permitted by the applications 
program for the SPERRY/ZENITH/IBM PC. 

During data collection on a bridge, the TERMINAL PORT is 
used to connect the Techtran to the DAS. The MODEM/CPU 
PORT should be disconnected during this operation. 

After data has been collected, the MODEM/CPu PORT is used to 
connect the Techtran to the SPERRY/ZENITH/IBM PC COMl port. 



The TERMINAL PORT should be disconnected during this 
operation. 

2.4 SPERRY/ZENITH/IBM PC PROGRAMS 

Two programs have been written to process the data collected 
on the Techtrm recorder called TAPEREAD and BRIDGE. 

TAPEREAD reads the data from cassette tape, does some 
verification of the data, and writes it to a disk file for 
subsequent processing. 

BRIDGE reads the data from the disk file and plots it on a 
dot matrix printer according to user selected options. 

 he! maximum length on the bridge for a single pass is 
software constrained to 6000 feet. 

A data space of 64K bytes (8 bits = 1 byte) is reserved in 
the PC for a bit map of the bridge deck where each bit 
represents a 3 inch distance traveled in a 9 inch wide path. 
Two channels provide for combined 18 inch wide passes. 

Every foot of travel provides 4 data values (one for every 3 
inches of travel) for each of 2 channels. Thus, a total of 
8 data values exist for every foot of travel. Each of these 
values represents the condition of a 3 inch by 9 inch 
surface area which is either delaminated or not delaminated. 
Once yes or no decision about delamination has been 
determined, only a single bit is required to represent that 
result (1 = delaminated, 0 = not delaminated). Thus, 1 byte 
(8 bits) can be used to represent the status of 8 areas each 
3x9 inches. This is equivalent to a total area of 12 x 18 
inches or 1 foot of travel for the 18 inch wide Delamtect 
path. 

Thus, the maximum surface area which may be represented in a 
64K (64,000) bit map can be found as follows: 

PASSES LENGTH TOTAL 

10 6000 ft 60,000 bytes 
2 1 3000 63,000 
42 1500 63,000 
64 1000 64,000 
128 500 64,000 

etc 

There is also a limitation of the maximum surface area which 
may be surveyed at one time based upon the disk capacity 



assoc ia t ed  wi th  t h e  SPERRY/ZENITH/IBM PC. Floppy d i s k  
d r i v e s  have a maximum capaci ty  of 320K o r  360K bytes  
depending upon t h e  ve r s ion  of DOS which i s  being used. 

Two f i l e s  are c rea ted  by t h e  TAPEREAD program. The f i r s t  is 
a temporary f i l e  which conta ins  a copy of t h e  d a t a  read from 
t h e  Techtran recorder .  This temporary f i l e  is always 
w r i t t e n  t o  t h e  d e f a u l t  system d i s k  d r ive .  The second f i l e  
is t h e  d i s k  f i l e  which conta ins  t h e  d a t a  without t h e  
sequence numbers and end of f i l e  cha rac te r s .  I n  a d d i t i o n ,  
t h e  second f i l e  conta ins  a header record  wi th  information 
about t h e  br idge .  A u s e r  prompt f o r  t h e  f i l e  name can a l s o  
inc lude  a d i s k  d r i v e  des ignat ion  i f  one o t h e r  than t h e  
p resen t  d e f a u l t  d r i v e  is des i red .  

Since each pass  conta ins  2 channels o f  d a t a  and p a i r s  of 
d a t a  a r e  recorded f o r  every 3 inches of t r a v e l ,  8 d a t a  by tes  
a r e  recorded f o r  every foo t  of t r a v e l  on a pass.  Thus, t h e  
maximum pass-foot  d i s t a n c e  which can b e  w r i t t e n  t o  a 320K 
d i s k  f i l e  i s  40K and t h e  maximum f o r  a 360K d i s k  f i l e  i s  
45K. 

This  would lower t h e  s i z e  of a deck s u r f a c e  which can be 
handled f o r  a 320K d i s k e t t e  t o  

PASSES LENGTH TOTAL 

e t c .  

4000 f t  40,000 by tes  
2000 40,000 

A PC wi th  a winchester  (hard) d i s k  d r i v e  does not have t h i s  
s i z e  c o n s t r a i n t  s i n c e  f i l e s  i n  excess  of 100,000 by tes  
present  no space problem provided t h e  d i s k  i s  not f u l l  wi th  
o t h e r  information.  



A 64 byte header record is used in the PC data file for 
bridge identification and layout parameters. 

Documented in the source code listing, this 64 character 
string variable contains 

Information Bytes In File Comment 

Bridge Id 0 32 
# Passes 3 3 A,B,C, ... 
Length in samples 34 - 35 Binary, high byte 1st 
Normal or Slewed 36 N,n,S,s 
Distance in inches (R) 37 - 38 Binary, high byte 1st 
Distance in inches (L) 39 - 40 Binary, high byte 1st 
Start Right/Left 3 7 R,r,L,l 
Date Info 42 - 54 
Extra space 55 - 63 
Bridge data 64 - ? ?  

Bridge data in the PC files do not alternate between left 
and right channels every byte. Instead, all left channel 
data for one pass is written to the disk, then all right 
channel data for the same pass is written. This pattern 
then repeats for the number of valid passes associated with 
the bridge deck. 

Disk filenames follow standard MS DOS conventions and can 
have up to 8 characters with an optional 3 character 
extension, such as 'BR125437.DAT1. Disk drive information 
in addition to this limit is allowed, i.e. B:MAXWELL.DAT . 
Bridge names can be up to 32 characters long. 
Dates can be up to 10 characters long. 

It is important that the length of the first pass be 
accurate since it is used as the reference for all following 
passes. Passes which are shorter in length have additional 
low voltage data added equally to both ends of the file to 
fill it out to a standard length. Passes which are longer 
in length have data truncated equally from both ends until 
the standard length is reached. 

If the first pass is short (less than 10 feet) the program 
will display a prompt on the PC screen to ask if it is to 
really be used. If the answer is n (no), it will read the 
second pass and treat it as a new first pass. 

If a subsequent pass is short (less than 90% of the first 
pass), a displayed prompt will request if it is to be used 
or ignored. This could occur in the middle of a field test 



if the event marker switch was inadvertently pushed at the 
wrong time. 

If a record is out of sequence (i.e. record 5 follows record 
3), an option is displayed to permit a choice of using it, 
skipping it, or inserting a blank (no delaminations) record 
of data before this record. This should not occur, but 
gremlins occasionally show up in any system, and this 
provides a degree of partial recovery of the data. 

The goal of the TAPEREAD program features described above is 
to create a disk file of sequential records from cassette 
files. This disk file will have identical data lengths for 
each pass with appropriate master header information about 
the name, date of test, size, and type of bridge being 
tested. 

The BRIDGE program processes data from the PC data file 
previously created by TAPEREAD. 

While reading in a disk data file but prior to plotting, an 
average baseline value for each side of each pass is 
computed by finding the most frequent value. Delaminations 
are then determined by deviations above this baseline value 
by some selected amount. A default of 400 millivolts (20 
decimal above the baseline value) may be altered by a user 
prompt. This information is then placed into a memory bit 
map which is referred to by subsequent plotting programs. 

Two delamination plots can be selected. 

1: 8 Inches Wide 
2: 4 Dots Per 3 Inches 

An 8 inches wide plot utilizes the full width of the paper. 
Horizontal scaling varies with the number of passes. 

A 4 dots per 3 inches of deck surface plot achieves uniform 
horizontal and vertical scaling within the physical limits 
of the printer. 

One percentage plot can also be selected. 

P: Percentages 

A percentage plot separates the deck into 4 ft by 3 ft grids 
and prints the percentage of delaminated area in each grid 
box in addition to an overall percentage of delaminated area 
for the entire deck. 



Bridge decks wider than 30 feet (20 passes) will be plotted 
in a compressed mode when using the percentage plot (P). 
The maximum width in this mode is 60 feet. 

Bridge decks wider than 33 (22 passes) feet will be plotted 
in a compressed mode for graphical delamination plots (1, 
2). The maximum width in this mode is 66 feet. 

Bridge decks can be rectangular or skewed. If skewed, the 
distance in inches from the left and from the right 
rectangular starting line to the actual deck is requested by 
the TAPEREAD program. 

Each plot prints information about the bridge name, date of 
field test, delamination threshold, length and width of the 
bridge deck, total area, and the percentage of the total 
area where delaminations exist. If the bridge is skewed, 
the left and right skew distances are also printed. 
Calculations of total area and percentage of delaminated 
area do not include the skewed area outside of the bridge 
deck. 

Passes for a bridge can start on the left or on the right. 
Once started, subsequent passes are always in the opposite 
direction to the previous pass in an up and back manner. 
The bottom of the printed plot will correspond to the 
starting end of the bridge survey. 

2.5 TEXAS INSTRUMENTS 855 PRINTER 

Printers generally have more problems with compatibility 
than computers. While the printers may indeed have 
comparable capabilities, programming them into the same 
operating mode is often done in ways unique to each printer. 

There is a big difference between functional compatibility 
and hardware compatibility. Therefore, each new printer 
should be approched with doubt as to having it function in 
anything but a standard manner without hardware or software 
modifications. 

A choice of 4 printer types is given in the BRIDGE program. 

T : TI 855 Printer 
S : Star Radix Printer 
E : Epson Printer 
A : Alphanumeric Printer 

The Alphanumeric Printer assumes no graphics dot matrix 
capability is present, so it will only print header summary 
information typically found at the beginning of each 



delamination plot. In addition, it will also plot the 
Percentages (P) plot since it prints only standard 
alphanumeric characters. 

The TI 855 printer is placed into DP mode under program 
control and left there when done. If this is not the normal 
mode, it can easily be restored by turning the power switch 
of the printer off and then back on. 

TI and the Star RADIX printers have a 72 dots/inch plotting 
density. Epson MX/FX printers have a 60 dots/inch plotting 
density. Even more of a problem is that each type of 
printer typically has a different code sequence to put it 
into a so-called 'compatible' mode. 

The uniform vertical and horizontal scale plot at 4 dots per 
3 inches is achieved by occasionally skipping a dot in the 
vertical direction. Perfect scaling is not feasible. 
However, when reduced to a 10 scale size (1 in = 10 ft), the 
perturbation should not be observable. 



3.0 OPERATING INSTRUCTIONS 

3 . 1  DATA ACQUISTION PROCEDURES 

1 .  TURN ON THE DELAMTECT FOR WARMUP AND RUN NORMAL 
CALIBRATION PROCEDURES. 

2. PRESS POWER SWITCH OF RECORDER ON (SWITCH LIGHT WILL TURN 
ON). SET RECORDER LINE MODE SWITCH OFF (DOWN) AND BINARY 
SWITCH ONLINE (CENTER). DO NOT CLOSE THE LID YET. 

3 .  INSERT TAPE IN RECORDER (TAPE EDGE IN FIRST & LABEL 
SHOWING IN WINDOW). PLUG IN RIBBON CABLE FROM RECORDER 
LID TO TERMINAL CONNECTOR ON RECORDER. 

4. LOWER THE DISTANCE WHEEL AND INSERT HOLDING PIN IN OTHER 
HOLE. 

5. TURN POWER SWITCH OF DELAMTECT OFF & ON. 

(**DO NOT TURN POWER SWITCH OFF AGAIN UNTIL SURVEY IS 
COMPLETE**). 

THE TRANSMITTER AND OPERATE/CALIBRATE SWITCH CAN BE 
CYCLED ON/OFF AT WILL. 

(** THE GREEN LIGHT ON THE RECORDER LID WILL CYCLE ON AND 
OFF ONCE. THE TAPE RECORDER READ SWITCH SHOULD THEN 
AUTOMATICALLY CYCLE ON & OFF 4 TIMES FOLLOWED BY AN 
AUTOMATIC REWIND CYCLE TO CORRECTLY POSITION THE TAPE 
LEADER. THE REWIND, READ, AND WRITE SWITCH LIGHTS SHOULD 
BE OFF AND THE POWER SWITCH LIGHT SHOULD BE ON AT THIS 
TIME. **) 
REPEAT THIS STEP UNTIL THE CORRECT RECORDER STATUS IS 
OBSERVED. 

6. CLOSE THE RECORDER LID AND MOVE INTO POSITION ON BRIDGE 
IF NOT ALREADY THERE. IF IT IS A SKEWED BRIDGE, NOTE THE 
DISTANCE FROM BASE LINE TO BRIDGE DECK IN INCHES OF THE 
RIGHT AND LEFT SIDES. 

7. TURN ON DELAMTECT TRANSMITTER (THIS MAY BE TURNED ON AND 
OFF AS NEEDED DURING THE SURVEY). 

8. PUSH EVENT SWITCH ONLY ONCE TO START A PASS (GREEN LIGHT 
ON RECORDER SHOULD MUST BE ON TO RECORD!!) IF 
INADVERTENTLY PUSHED TWICE ON FIRST PASS, GO BACK TO STEP 
5 AND START OVER. IF ADAVERTENTLY PUSHED TWICE ON 
SUBSEQUENT PASSES, PUSH AGAIN UNTIL LIGHT COMES ON AND 



PROCEED BUT NOTE THIS OCCURENCE SO THAT THE SHORT RECORD 
OF DATA CAN BE TOSSED OUT BY THE COMPUTER OPERATOR WHEN 
LATER READ BY THE COMPUTER FOR PROCESSING. 

9. AT END OF EACH PASS, PUSH EVENT SWITCH ONCE TO TURN GREEN 
RECORDER LIGHT OFF AND STOP DATA COLLECTION FOR THAT 
PASS. 

10. TURN THE DELAMTECT AROUND (PRESS DOWN ON THE HANDLE TO 
ALLOW THE DISTANCE MEASURING WHEEL TO RAISE FROM THE 
SURFACE AND AVOID DAMAGE BY TWISTING). 

11. PUSH EVENT BUTTON TO START THE NEXT PASS (THE GREEN 
RECORDER LIGHT SHOULD TURN ON AGAIN, ETC). 

12. WHEN DONE WITH LAST PASS, TURN OFF THE DELAMTECT 
TRANSMTTTER, OPEN THE RECORDER LID, PUSH THE REWIND 
PUSHBUTTON SWITCH OF THE RECORDER TO REWIND TAPE. REMOVE 
THE TAPE, TURN THE TAPE RECORDER POWER OFF, AND THEN TURN 
DELAMTECT POWER OFF. RAISE DISTANCE WHEEL AND LOCK UP 
WITH THE HOLDING PIN. 



3.2 COMPUTER PLOTTING PROCEDURES 

1. A SYSTEM DISK SHOULD BE FORMATTED ON THE TARGET COMPUTER - . - - - - - -. . - - -. - . . - 

AND A COPY OF TAPEREAD.EXE AND BRIDGE.EXE COPIED TO IT. 
THIS BECOMES A MASTER PROGRAM DISK. TO CALL UP EITHER 
PROGRAM, SIMPLY TYPE 'TAPEREAD' OR 'BRIDGE'. 

AT LEAST 2 FORMATTED DATA DISKS SHOULD BE AVAILABLE TO 
ITSF. WITH THE TAPEREAD PROGRAM. FOR SMALL BRIDGES. BOTH .-- ~~ ~~. - 

THE TEMPORARY FILE AND FINAL DATA FILE CAN PROBAB~Y FIT 
ON ONE DATA DISKETTE IN DRIVE B:. FOR LARGER BRIDGES, A 
DATA DISK MIGHT BE NECESSARY IN BOTH FLOPPY DRIVES (A: & 
B:). AFTER THE TAPEREAD PROGRAM IS LOADED, THE EXTRA 
DATA DISK CAN BE PLACED IN THE SYSTEM DEFAULT DRIVE A:. 

2. AN RS-232 CABLE IS REQUIRED TO CONNECT THE TECHTRAN 
RECORDER TO THE COMl PORT ON THE SPERRY/ZENITH/IBM PC. 
THE SPERRY COMl PORT IS FOUND ON THE BACK NEAR THE CENTER 
BOTTOM IN A HORIZONTAL POSITION. 

3. AFTER CONNECTING THE CABLE BETWEEN THE RECORDER AND THE 
COMPUTER, AND BOOTING THE PROGRAM DISK, TURN THE TAPE 
RECORDER ON AND INSERT THE CASSETTE TAPE WITH THE BRIDGE 
SURVEY DATA. 

4. PROGRAM 'TAPEREAD' IS USED FIRST TO TRANSFER THE DATA 
FROM THE RECORDER TO THE COMPUTER. PROMPTS ARE DISPLAYED 
AND RESPONSED NEED TO BE TYPED FOR 

BRIDGE ID: 
DATE : 
START ON RIGHT OR LEFT SIDE 
NORMAL OR SKEWED: 
IF SKEWED, RIGHT AND LEFT SKEW DISTANCE: 

INFORMATION ABOUT THE PASS NUMBER AND FILE LENGTHS ARE 
DISPLAYED HERE. IF SHORT PASSES OR SEQUENCE PROBLEMS 
EXIST, PROMPTS FOR DESIRED OPERATOR ACTIONS ARE REQUESTED 
HERE. 

DISK FILE NAME: 

THE DISK FILE NAME CAN ALSO BE PRECEEDED WITH THE DISK 
DRIVE ID IF OTHER THAN THE DEFAULT, IE. B:BR123456.DAT 

IF NO DRIVE IS SPECIFIED, FILES WILL BE WRITTEN TO THE 
DEFAULT DRIVE. 

5. THE 'BRIDGE' PROGRAM CAN NOW BE USED TO CALCULATE A BIT 
MAP AND PLOT THE RESULTS ON THE ATTACHED TI 855 PRINTER. 



A PROMPT FOR THE DISK FILE NAME WITH THE SURVEY DATA IS 
ISSUED. THE BRIDGE NAME IS DISPLAYED ON THE SCREEN, AND 
A PROMPT IS ISSUED FOR THE DELAMINATION VOLTAGE WITH 400 
MV BEING THE DEFAULT VALUE WHICH IS USED IF THE RETURN 
KEY IS SIMPLY PUSHED RATHER THAN A NUMBER. 

AT THIS TIME THE DATA IS READ IN, AVERAGES COMPUTED, AND 
DELAMINATION DECISIONS ARE WRITTEN TO A MEMORY BIT MAP. 
THE LONGER THE DATA FILE, THE LONGER THIS TAKES. THE 
DISK DRIVE MAY BE OBSERVED TO DETERMINE IF RECORDS ARE 
STILL BEING READ IN AND PROCESSED PRIOR TO COMMENCEMENT 
OF PLOTTING. 

PLOTTING CHOICES OF PRINTER TYPE ARE DISPLAYED WITH THE 
CURRENT CHOICE HIGHLIGHTED ON THE SCREEN. 

THREE TYPES OF PLOTS MAY NOW BE SELECTED BY TYPING 

1: 8 INCH WIDE GRAPHICS PLOT 
2: 4 DOTS PER 3 INCH GRAPHICS PLOT WITH EQUAL SCALES 

OR P: PERCENTAGES IN EACH 4' X 3' GRID BOX 

THE SAME DATA CAN BE PLOTTED AGAIN WITH DIFFERENT CHOICES 
FOR DELAMINATION THRESHOLD VOLTAGE. 



A.0 APPENDICES : TECHNICAL REFERENCE MATERIALS 

A.l DELAMTECT SCHEMATICS AND MODIFICATIONS 
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A.2 D & D DATA ACQUISITION SYSTEM 

















BULLETIN NO. LSC-00 1 

RED LION REVISED 12/ 1 2 / 8 3  

Willow Springs Circle, RD 5, York, Pa. 17402 (717) 767-6511 . TWX: 510 657 4214 RLC YRK 
.I 

MODEL LSC MEASURING WHEEL LENGTH SENSOR 
AN ECONOMICAL ANSJVER TO HIGH SPEED, UNI-DIRECTIONAL LENGTH MEASUREMENT FOR PAPER, 

TEXTILES, FILM. FOIL, FOAM & METAL STRIP PRODUCTS RUNNING THROUGH REWIPIDERS. 
PRINTING PRESSES, SLITTERS, SPOOLERS. SHEETERS & OTHER WEB, STRIP 

OR RIBBON HANDLING APPLICATIONS. 

- CURRENT SINK OUTPUT 
- AVAILABLE WITH: 

ONE OR TWO WHEELS 
ROUND. FLAT 8 KNURLED TREAD 

ENGLISH 6 METRIC UNITS - FOR MEASURING 
INCHES, FEET, YARDS 

CENTIMETERS. METERS 
FTlMIN. YDSIMIN. MTRS/MIN 

, Model LSC Length Sensors are designed for accurace 
reliable operation at high speeds. A slocced, shafc- 
mounted diisc in che east aluminum housing is scanned by 
an L.E.DI and photo sensor. The resulting signal is 
amplified, shaped, and appears as a currenc-zinking ouc- 
put pulse, compatible with most RLC Counters, Motion 
Monicors and concrolr. The unic will cioerace in either 

measured. 

EOUIVALENT CIRCUIT, CONNECTIONS & WAVEFORMS 

n 

DIMENSIONS & MOUNTING . 
IIIMCS~MUI 

Uniike mechanical measurine wheels che LSC h a s  nn 

EQE; Weight o i  LSC provides rui- 
ficieni rracrion for accurate oper- 
at ion vhen mounted as shown. whh 

L 

OlSS : 
"7 

L4 

~~~- . .. 
internal cam. switches or diriding gears to wear or 
create drag. This means lighcer wheel pressures since 
the only resistance che wheel encounters is due to very 
low bearing friction. Low wheel pressures in turn, means 
less wear on che wheel cread and less danger of marking 
the ~roducc. 

Ocher Specificacians include: 
OUTPUT: NPN Open-Collector, currenc-limicedar 40ma 

28 VDC maximurn. 
MAX SHAFT SPEED: 3600 RPM (See  wheel inlarrnacion, Eollou- 

ing  page for wheel speed rescriccions) 

TERMINAL AT INPUT 0s II(DtCAT0R 

w i ~ m  wti eaoco: 18 rl rr $8 10% 
e rs. L umc w.. do% &r.r 
C(ELL +%oh. 

. o i R  

WIRlT UNlT CW14: llJ2..(1.111, 
YI.YI.Y3 8 U(i. i " l S t  "Nils "at 
M S  TilRD 0. I I11TR WWLCLL WTN i J  U Am'%gm. 
I N I C - U  $3 CRCIIITS. 

"WTPVT "*,l cODEl:IO .(.,.I( UO. rxrar uwre uriuzr 8kreana~ - J n r ? - ~ ' o U ' L C  
OOUQLIN4 IOUSLC OWWT PULSC. *C+f 

* Check counter. or indicator u s ~ n g  this output for compalt -  
biliry. Cannot be frequency doubled exlernallY. 

,- 
WLIE 4WAPlHO 
AUPLlFiLl 

CONSTRUCTION: Casc Aluminum housing, Stainless Steel Tube 
extension. Oil lmpregnaced sincered bronze bearings, 
lifecime lubricated. Shielded, 3-wire sigaal cable, 
l0'long. Operating Temperature range odco 60 C, weighc 
1.8 lbs. 

,.>, , +levee AT MY. 
I I 
s 8 
8 ,  

8 r w W T  OWPUT: , 1 *OM& M a r .  nr b i + Y  
8 8 , 8 

+ZBV " A X A T  OU1\ 
< ,  C~YUO" 

TO ORDER: ASSEMBLE COMPLETE PART NO. AS FOLLOWS: 

WIELD-CQllbECT I / & - - - -  10 COUUOH 

WHEEL CODES 
(See description of wheels 8 
codes next page1 

S for Single a- Less Wheels 
Q@- Round Neoprene ' Oua' "ITS W -  Flac Tread ~oiyurethaned CODE ' 4 

I 
& t -  Flat Tread Knurled 

> 

J 

' Prrmerily "red ior Tachomrrerz t Motion iW&itors 
e::: ooo,ul from 10. YO G 110 unris code are 5Ou*c 

puires /.Tee w o u e i o ~ m s  a t  I f .  Check compatibility 
i s m ,  conrrol. or counter for use with thrs 
~wnvciorm. Coooor b e  irequoncy doubled enrernally. 



ABOUT ACCURACY IN LENGTH SENSOR APPLICATIONS 
USING THE MODEL RMX RATE MULTIPLIER FOR CORRECTION, UNITS CONVERSION & WHEEL WEAR COMPENSATION 

Length Sensor wheels have a nominal accuracy of 6.1% measurement. The Rate Multiplier applies a presettable 
which means that under ideal conditions the measurement correction multiplier to the pulse train by dropping or 
should be accurate to within 1 part in 1000. Ideal adding pulses as required to obtain a corrected measure- 
conditions ate realized when measuring hard, thin and nient.The presettable multiplier is entered in via thumb- 
strong macerials such as metal strip, foil or hard wheel switches to an accuracy of four decimal places. 
paper. However, materials that are thick, soft, spongy In addition to correcring for elastic and compliance 
or elastic can present problems in obtaining true read- errors, che Rate Multiplier can also be used in applica- 
&gs directly, since the surface geometry may noc be tions where EnglishIMetric Conversions must be made and 
predictable. for cornpensacing for wheel wear. (For mare information 

The great majority of these situations can h. accommo- see data sheet on the Model RMX Rate Multiplier in 
dated by feeding the output from the Length Sensor t o  a Accessories section of the Catalog) 
Model RMX Rate Multiplier prior to counting or speed 

LENGTH SENSOR CONVERSION BRACKET iP /N  LSCE-1000 )  

ADAPTS RPGB ROTARY PULSE GENERATOR TO LENGTH MEASUREMENT - FOR El-DIRECTIONAL MOTION APPLICATIONS 
REQUIRIN(I QUADRATURE - FOR FINE RESOLUTION. NIGH-PULSE-RATE APPLICATIONS 

This conversion bracket allows the customer to asscm- 
ble a cuatom length sensor by purchasing the following 
items separately. 
1. Length Sensor Conversion Bracket (PIN LSCB-10001 
2. RPGB with appropriate PPR and Single Channel or Quad- 

rature Output (See RPGB data sheet, Section D of the 
Catalog) 

3. One or two measuring wheels (Listed belowl 
4. Hinge Clamp Assembly (Listed below) 

The tubular arm length of this bracket, related to 
the wheel axis center-line of the RPGB is 6.8" similar 
to the LSC (see previous psgel. The 10' long, &-wire, 
shielded cable (included with conversion bracket1 has 
the same color coding as described for the RPGB cable 
PIN CCA-RPGGOl in the RPGB data sheec. Screws for mounr- 
ing the conversion bracket to the RPGB are included. To 
order see table below. 

SEPARATE LENGTH MEASURING WHEELS 

Round Section Replaceable Diambnd Knurled Aluminum 
Tire .210" Section Dia. 
Black Neoprene 

Line contact on material be- FOR USE ON: Rubber, coarse 
minimtzes contact pressure and 

ing measured, convenient when weave fabrics, rough wood 
white polyurethane tread mini- surfacer, Eoam, insulation. 
mires marking. 

MAX. SPEED: 
Standard wheel - 600 RPM 

Balance to 3000 RPM Balance to 3000 RPM 

SELECTING APPROPRIATE WHEEL SIZE & PPR (Pulses Per Rev.] OF ROTARY PULSE GENERATOR 
When the desired output of an RPGB and wheel combina- 

tion is either in feet or inch units, seleccian oL the 
proper combination is reiatively straight forward. Far 
exwople, with a I-foot wheel circumference a 1 PPR 
Rotary Pulse Generator will deliver 1 pulseift, 12 PPR 
would deliver 12 pulseslft lor 1 pulselinchl; 100 PPR 
would yield 100 pulses/ft; and 120 PPR would permit 
measuring to 1/10th of an inch Ill120th of a foot). 

Measuring in yards 0 meters however is a bit more 
involved since a 1 yard or 1 meter circumference wheel 
would be prohibitively large. instead, 4/10 yard and 
4/10 meter wheels can be used in conjunction with RPGB's 
in either of two ways. first, RPGB's with PPRrs of I, 10 
and 100 can be used with a Model BDMD (81-Directional 
Notion Decoder. See Accessories Section of cecaloel. The - 

ORDERING INFORMATION WHEELS & 

BDMD can quadruple the quadrature signal input and deliv- 
er 4, 40 or 400 PPR respectively when used with these 
RPGB's, allowing measurement of yards or meters in incre- 
ments of lilOth, l/lOOch or 111000th. The second approach 
would be to use an RPGB with 4, 40 or 400 PPR (available 
on ~pebial order) to generate the desired measuring 
increments directly. With either of these approaches, 
the largest measurinp increment available is Ifloth of a 
mecer or yard, however this is rarely a handicap when 
6-digit counting capacity is available. (Model LSC's 
described on the previous page, are available in pulse 
rates of 1 pulseIyard and I pulse/mecer. This is done by 
using a t/3 yard or 113 meter wheel with a PPR of 1 
internally divided by 3. This capability is noc available 
with Model RPGB Rotaiv Pulse Generators) 

REPLACEMENT TIRES FOR CODE - Qe WHEELS 

ACCESSORIES 

I PART NO. 
LENGTH SENSOR CONVERSION BRACKET FOR RPCB LSCB-1000 /A 
HINGE CLAMP ASSEMBLY FOR MODEL LSC & CONVERSION BRACKET ~ ~ ~ ~ ~ ~ ~ ( L ~ A - N C O - O O I A  / 

Willow Springs Circle, RD 5, York, Pa. 17402 
(717) 767-6511 TWX: 510 657 4214 RLC YRK 
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I 
Tn te r i ace  Cable: 1, 1 

2 :34. Contact  Ritil.?an Socl::et: i::nnnc?crtors 

3 ] , /2"  28 AWG 34. Cor- td~~ctor  F:i.t:sbon C;abl.e 

Tape He~c7rclel- i::able: 
,, .,:.. DB-25P Ribbon Connectors 
-, .. 
L 28 Awl5 25 Co~.~di.tctnr Ribbcln [:able 

tiardware: 
,3..--.4(:1 X 3/8" ).je:: I:,osts 
4--40 X 3/8" Plachirie Ejcrews 
24 I'i n T . (3 ., Sot::: l.:et: 
22 AWG Red Hookup Wire 
22 AWG Yel lnw Hookup Wire 
22 AWG B lue  Wonkup Wire 
212 AWG White tionC::up Wlre 



,... 
I: t i:2 tr4d. 2:; v..  'ian'ia:l.~.trri l:api'\cj.tor 
c 2  I0t3 i.\$d. 25 v. E1ec : : t r o l y t i c  i2apaci tnr-  

53, J4. h f"i.r.1 Amp Mate-.-N.....i ..ocI.:: Coi'irientui- w/soc:lretrc 

F'2 .34 i;'i.n i.::'.C,. Mount t-leader 
F'4 h F':i.ri Rmp Ma-t.e...-hl.-..Lnc1: Cur.inector. w/pj.ns 
p '" ~., '? ' I  Rer:eptac::I.e.~.-Aml:! CFT: w/pi.ri.ri 
F'b 4 P i n  Ftt?cel3lrar.:: 1 e--Rrnp CPC: w/p i  I-ts 

t? 1. , R4 1.1,:: (31-im I / 4 .  Watt  3% Reri:i.s.tcst- 
11 2 I:?. 1.b: O h m  I / 4  Wa.kt 5% Resi?,.tor 
F'7 ,? .. I.., cl.,r.~,.il.::: C3hin :1/4 Wat'k 5%. F?ezii.stnl.- 
F< 5 5 E)hni S Watt 1.X R e s i s t o r  

U I 1.ia7E31-105 Vo1.l-age: l:ie(;jt.il.atnr. 
1..12 L...M3:L :l.hl Cnrripa?-.a.kor. T ., C .  
L.12 !3N'74i:lhhl ITt.. S.. C. 

fiar-dware: 
:I+ 1. 4F37 l...amp 
~1-..-4.0 Stanclof .f Termi, rial, $5 
. . . X : 5 / 8 "  I.+*;,: I'"(3s.k.s 
TTI-Z Spacesaver Hea-k Si n1.r t.iS1 02 
rJ.-.rJ.tS X 3 / 8 "  I l a c h i  rip !;;;crews 
4--4:1.0 1-1s:: IVl..!t.% 
I.... 4c:! I....oc: k: wash er. s 
,.., ,.-, 
i...~, iiWG B l  ac I.:: t.loe:)l::up W i. r.c? 
2 2 A W (5 Rc?ci I-.lcl(::, i:: 1.r 1:) W i. I,.. r? 
,.., p., 
..::..,:, r?iWG 01-ar.iqa t.lr:,olrr.ip 14i.r-e 
,~,,., 
..::,: 67WG Y e 1 . l . o ~  I.-loc~kl..!p Wi.r-e 
,.,-.* 
,:: ,::, RWij GI- ei:n Hr.30 k t ip W :i. T. e 
$.,,..> 
. AWG H l ue tiool.r rrl.; W i I?-@ 

.).) .:...,.. AWG Gray I..fnnltu[.? WSI-e 
22 RljJG W1-1i.t:~ I..ioisirc.q:i bJi .r-~? 



CC)MPONEI\I"I' NlJMBER DC:Cil:FI I F'T :I Ol\i 
OH CAUANTTTY 

f::, "2:; 9 C::'i n F<ect:~:i!p t ac: I. ~ i . 4 r n p  I '  w /p  i. i-i !iii 

1.1 a r cl w a I.' c? : 
if !:I X ;:;/aM Maci.iine ' : jcrew~; 
.1.,-4!:1 LocL;washr?rF; 
4-.-40 He:.: Niit s 
S i n g l e  C:ori!::li..!cti?r-- SI-~:ield~;.'d iilj.lT.e 
r, ,-. : fiiriG (3r.ilr1 y c? t~.loc~l.~!.ip W i. r e  
22 OWE 141-ij:te t-ioaI::t..~p Wj.re 
:> *,> 
,L.: Awl3 61-ay t.iool::up Wi re  
7. ?, ,:.I. AWG Reci  tlool.;up Wire 
?.. ,.. c,:: AbKi Hl ac I: i.io!:~ I: trp 141. r e  



C, P i n  F'l.~i(~.....Arnp C F C  1r4/5nci::e-b:.~ 

1)13--25~' n connec.t~3p--...cjc .. ~ l d e r  'Type 
UH-..:':L;t; D rZonn~2ctor--S1:~:l,der "I"yy:te 
DB--25 I:! Cc,i.~r.ic?r:lli-)~ t.loods 
.-, ,.> 
.&.L, hWi3 7 C:onl:i.~.!c.ko~,. Cat?l.c! 

,..> 
,.-. L4 P i n  Plugs,-.-f$mp Ct"C: w/!;oc::i::ets 

% / 2 '  122 ;iWG 4 (I.C:ond~.\c:tor- Cab:l.rc. 
:7 1, / ;? ' Sir1t;j:Le Cnnrluctcir !;I-8i.eldc.d Wj.i-.e 
2 112' S p i r a l  Cable MI-ap 
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A.4 MONITOR PROGRAM 



@ D L D Dig i t a l  Systems Inc., 1985 

1 
; D<>TF?EH3. ASH i, ,... :, 1 -. .-z 5:'" ..I 

DO-r :x:I&\-rA ~::I:ILL.EC:TIO~I PROORAM 

2 

; 
., PW :3(> ;!'AGE WID'T'E-I :?:<:I CC1L.E: 

; ~Q.Ik~~k9~li*LQ~ti~Q.~ti~~K~K~b~li~Ik~ti-X~~tiY~K.15~b~~~:ii#.~K~~Q#.~~ik~~iQ~!~~X-~~~~X~~X~li~lt 
9**.#***.X..?I.*** 

PAGE ZERO VARIABLE!!; 

. I I . * K # Q P Y ~ ~ L L . K . Q ~ ~ ~ ~ ~ C ~ ~ ~ Q # J I . ~ Q ~ Q Q ~ * ~ ~ . ~ ~ ~ ~ ~ ~ ~ . I ~ ~ Q Q ~ ~ X - ~ ~ * ~ . I ~ . ~ ~ . I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ + ~ ~ ~ ~  

-X-*Q?+I*ikK6**9 

; 
RAM E 1;!I .I $OC1130 ; ROII AREA 
FL.SZ:NT EITJLI ao 1 ; PI..ILSE I~OLINT S'l-i:~r<n(jE 
UATCMT ECt(J $,m ;DA'TA BYTE IZCSI-INT !?TI~tRAl::, 

E 
nn 3. I= IL!I-I $03 ; nn 1. rtn-rn !::'T'I:IRAOE 
ADZ: E I;! LI aC14 ; ~ ~ 1 2  nn-rn s~-o~tac:;tl: 
r)l..lT 1 t i  ED?I Bl:)5 ; tiATA1 LIF'F'ER BY'TI'E 
i:tIJT 1 L EEr!l".l $(:I/, ; DATA1 L.UWER BYTE 
l?lllT21-I IS:*IJ $ C) 7 ; DRTAX; lCII'F'EFI BYTE 
I:ILIT~I.. EQU 6 <:I :$ ; UATA2 1-OWER BYTE: 
PDATA EI:;!lJ !&("1y ;PRI'W'I^ DfqT'A %I...AI::?--:~CI~..+:=:~>& 

TA1 , .?OH=;dI.!T2 
t:12UN'1-1 EIJ!!.I $(:)A 1; UEL.A\/ C:CltJhll'i::R I. 
COUN'r2 E!L!J!LJ $OR ; DEL..AY lCClLINTER2 
PA!!;!=; [-I )2!I,J $OC ; PA$!$ Nl,jflBEII 
!::WFLACi E0l.l $ 111 1:l ; MARt::ER !S;W:[Ti::ti F=L.&I:; 
5;WCNT EC!I,.I 90E  ; MARKER !z;W I:t~lCll\l'l* 
C:IIAI\I 1 F:i.:!I..I 8c:lF: ; C::HANNEL. 1 I:IATA 
: : i  [l:(>l-i 6 1. 0 ; CI-!ANI\IIEL.2 DATF; 

; -1~.~>.1~~-~1..!~n~.~~a.~a~.krc.~t~~.~~3~~.ti~~ti~.ti.~~*.ti~~~~ti~.1i~~n.#--~.~~~.a.r:.nii. 
3. .)~..a.a<.*.a..#*.*.**. 

!; 

; C:CII\I!3TklUT!~ 

; QQ~K*Q.#..KJI..~IIII..II~.#.-K-~~QQ~~~QQX..R#.QQ~~Q~~~*~~~#.~~Q*C~K~~~~~QQKQQQ~.~~~LI~~P~IC~%~ 
**.**.***.*li-.)i*.* 

; 



C I ~ F  I LE ~121.~ 8 j. 2.2 ; CNTL-R, OPEN TAPE F I L E  
1I:LF:I:LE t':C!U $14 ; ChlTL--T, CLlZlSE TAPE F I L .  ,: 
REWIII1:t IEi;!l.J 9 1 A  ; i::lUTl..:.-Z, REW I NI7 TAPE F I 

L E  
ENF I I..EF EG:!ll 9 1 :I3 ; i::NTI ENDlqEAD TAPE F 

I L E  
AOC:...RW E!i!I.l 907 y C:IIITL-G, REW I NU AC:K 
AC'P::.-WR tEIi:!l-l $O(, ; CIVTL.-F, klR J 1-E ACl.:: 

.K*~ti;~K.II~~P~K~+~Y~8.IC.#.#QC.Y~X~~K9Q.ji.~OQ.**~*Q..Y~I(.~Yi(.9*I.~K~+BC+.KQQQ 

w#-.ji.1.11-.~:e-.+~.+n~*~ 

;A  1.0 I:1 /I.E:II-.DIR RE13 A 
;PER RE12 A . r 'NT RE13 A , ... 
; I:I.IR REG B 
;PER RE13 H 
; CIUT RE13 B 

; GEN F' 6 :321-DIR REG A . F>rF; REC; A 
7 -. 
r C7NT REG A 
; I3 I Fi' REG B 
;PER REG 13 
; (31IIT REF B 

; SERIAL.. PORT-DATA REG 
; !STATI.J!:; RE13 
$61::10:! ; CMD REG 
$C.(:1<3:3 ; CTI- RED 
$&.N ; DTH=L, I RtY!=H, RT 

S=L., Nt11 El::Hi:l, EVE 
N PAR 

a ::! E '3/1,0I:l BAUD, 7 HI 
T, 1 !3TOP 

. ORG F 8 0 0 M  ; B E G I N  PROGRAM ASSEMBLY 

; 
; *~.K**C*Y~I.Q.Q***.K*~P~K.#Q*.#*U.***~QQ*~I~.#.QQP..K*Q#.ICCCYQ.K.K#.** 
**Q.**B..Y.Y*Q.*.* 



pi:> 
3 1 
32 

9 4  
'7 5 

'3 7 
c,4 .. .- 
a?,!) 

1 l:ll:l 
1 C l 1  
1 oa 

A 3  bH 
:3t1 (:I2 
A'? :3E 
8D l3:3 60 

:3[1 (:I2 2Ci 
AY 0 4  
81) l:l% 20 
.::, ,.[I 03 20 

A'? (114 
8x1 (112 2i:l 
A 9  CIl- 
:3D 02 :2C) 
69 i:1:3 
:::n i:12 :zo 
A':! <:IF 
:st1 02 :20 

A'? ots 
: I  I .  40 
:3D 03 4Cl 
I 00 4.0 
A'? 0 3 
8D 02 4.0 
A'? <:ID 
@D El 1. 4i:J 

T X !$ 
c. .,E I 
1: b L: 

I N  I TSER 
1.. El A 
:ST& 
1-Dk 
C;TA 

:IN:CT@D 
. L.DA 

!?TA 
1-UA 

!;:;',-A 
1.. tin 
STA 
S ' T  A 
:;TA 
1-tlA 

I W 1:TR;;E:AP 
I...DY 

TAPERD 1-DA 
,.JSR 
L...DX 

OME!i;EI: ..JSF( 
DEX 
BNE 
ILtIA 
,.JSR 
LEY 
BRIE 

;TOP OF STACI< 
; D1SQBL.E CPLI INTERRIJPT'S; 
; BINARY MCSDE: 

ADDRB 
tt$i:l4 
ADCIIA 
ADCRB 
#'1;C)4 
ALIPRB 
#%OF 
ADPRR 
#$a%: 
ADPRB 
# 8 8 F  
ADPRB 

;SET A / D  CNTL L I N E S  k l I G  
I-I 

;!SET 'TO DIF:  REC;!S; 

;SET TI:$ PER REG 

#t:14 ; READ 4 TIME:!:; 
#RLIF'T LE ; CIq-ri ...-- G:! START RE:AI:I 
PR 1 NT 
# I:) 5 ; ONE SEl:: I..DBP I IN 1 T 
DELAY ; 20Cl M!;; DELAY 

TAPERD 7 NEXT HEAD 



INITRWD 
A9 :l A L.DA #REWhIT:l ; REWIND TAPE 

C 7  F,?? .JSR PRINT 
TNITL.P1 

,,.j!?R READTP ; GET CHAR 
IZMP *kaOFF 
HEIT) TNlTRWrl 
13WP #AE::I.I-.RW ; AC:K REWI Nt l  IZNTL-G 
HIVE I N I T L  ... P I .  ; S'l::V NEXT C:IiAR IIV HI-IFFE 

f:< 

1 N I Tl'A!?!:; 
I... DFI # $ 4 I .  7 SET F IR:?T PASS TI:# "A "  
I:: T A PA!;!; 

IN ITVAR 
LDA # 1 i.1 0 : SWITCH COUNT 
STA SWCN'~ 
k...DA 4* I110 : C;W I TIZH FLAG 
$TA SWFL.A!; 

; QQQ*OQQ.#~K***~~Q*Q.Q.K~KOJI.**~K*~**Q.)(.~~~Q.Q.*.I~S~**K.I~~~QQI~~~(~~QQK 
*Z..**.K**.*.**.*.* 

: MA I hl F'ROCjRAM 

s #.II.~*CCII-.*~K~K~K%~K~~~~(~.#~KQQQ*~~KQQ*QQH.*.K~KOJ~Z~~~QQ*C*Q.*~Q**~ 

********.*.*** 
; 

AS, 64. 
5 (3E 
1 00 
5 (:ID 

START 
I-DA 
AND 
BIhIE. 
,.I!?R 
LDA 
I.3E.Q 

F I LEO 
Lt lA 
,-lE;R 

FILL..PI 
,.j?$R 
IZMP 
I3 E I;! 
(3MP 
HNE 

~Wfi1-r FIX$ START NUTTON I 
I r !REAL1 !?W I TCI-l PORT 

; MASK FlJR SWITCH 
; !:iWITC:H OFEN I 
; DEH1:IUNC:E !Z:W I TIZH 1 

; F@L!;;E !SWITCH CLOSE ! 
; OPEN TAPE F I L E  j 
; CNTL--R START WHITE 

I 
#CtPF I L E  
P l i  I NT 

; At::). WR:I TE C:NTL.-F 
;TRY NEXT CHAR I N  BUFFE 
R 
;VLIRN ON I ~ O L L E I ~ T  LIIGHT I...tIA 

STA 
ILDA ;SEND FA!?!? NIJMHER Ti2 7-A 

F:,E 

Pf I N'T 
; CLEAR VAR IAHLES 

#$Or:i 
WD 1 
ADZ 
PrlATA 
CI.iAN I. 



.>(-) ,.. C:7 F?J 
A'? f 4 
3:) C7 F'? 
E6. (:Ic 
a.7 6.4 
85 (:I€ 
AD 051 4 0  
41:: 90 F:3 

:STA 
!..KIA 

LUOP 
L..nA 
1; 7'6 ... 
STA 
::: T A 
:ST4 

RE::;TARl- 
LDA 
!ST& 
1.. an 
6'rA 

PCNTR 
I D A  
AN13 
BWE 
13EC; 
BIEl<! 

IZ'IJL!3E B I T  
BVI:: 
l..LJA 
UEC: 
13hIE: 
L.UA 
!ST& 
J!3R 
UEI::: 
EII:~! 
,..18F< 
JMF 

CHAlU2 
GPPRA ; RE!:;ET 

; CLEAR 4 SAM13L.E 8!IN 
#*UO 
MlJT 1.1.4 
UIJT 1 L. 
l:li"lTL':11 
OU"r2L. 

GPIZ'RN 
#$(:)2 
PIJI-SF 
!SWCNT 
r::LQ!:;E 
OPC:FiA 
F'c:NTR 
CiPF'FtA 
I:'L.SCN'r 
PCt-IAR 
#%(:)A 
PL':;C:NT 
READAD 
UATCNT 
LASTDAT 
Tltf'T AL. 1 
PCNTR 

; PLlL!SE CUIJNT 1 hlO RUtlT 1 hlE 
; MARKER !SW I: 1-CI-I PURT 
;sw:~:.~I::w  MAC:^.:; 
; SW I TI:::H !ST TILL.. DPEIU 
; SW CL1:l:SURE 1::l:lUNT 
; EI\ID OF PAS:; 
; TI 1!3TAhlI::E F'UL:i:E'? 
; Nil! IF'l..ll..SE RCCE: I: VEII  
: RESET C A I  /]:::A2 

IGET DATA 

; 1.-AST DATA BYTE 
; AD13 ClATA 
;GET IYDRE DATA 
; PR TNT DATA TI11 TAPE 
; CHAR SEND FiI211'1- I NE: 
;WET MOHE UATA 
; DONE TAI.<LNB DATCi 
; D I V I D E  UATA BY 4 
; AD,.JCIST DATA 
;SET FRIhlT DATA FLAO 

;GET MORE DATA 

DEBCSClM ; TIEBI~IIJIUCE !SWITC:I-I 
#(:I<:> ; TURN !:IFF COLLECT L I G H l  

GPF'H'B 
#ENFIL.E ; SEND ElUn SF F1L.F; TCI 'TA 

PE 
PRINT 
#C:L.FILE : CL.!:J!SE TAPE F I L E  
PR I N'T 
PASS 7 SET NEXT PASS NUMBER 
# 100 ; I N 1  'I- MARKER SW i:DI.JIVTER 
SWCNT 
OPF'RA ; F;:E!%ET !::A1 /CAI? 
START 



; ***~.**~*Q.Q.Q.~CQ**%Q*~~.~S~>QQ~~.*.E~*O*~O~**~~*.I~.II.#.***~**~KQ 
***.*Q*.*.#.*.*.** 

AKfD tlATA BYTE !:I-IBROLITI NE 
; 
; **X.***,***********+t.*,X..***.E.*****.**.K**,************ 
**.E***.*II.**..E* 

ADC: Ul-ITlt.. ; 1-I)W BYTE 
:3TA OCIT 1 L. 
I...ISA #$c)O ; AEltl CARRY TI3 H I  BYTE 
f$ [I I: OCIT:LIi ;H:[ BYTE 
!? 'T A ClClT 11-1 

TOTAL-:2 ;ADD DATA BYTE 2 
LtIA At12 ;GET DATA2 

-. I...i.l,... 
AD(:: I:ICIT;ZI ; L.NW WY'TE 
! z ' T ~  CIILlT2L 
l,,.I:lA #gOO ; AUD OARRY TO H I  BYTE 
AIlC OCIT2H ; t l  I BYTE 
C:T A l:ll.JT21-I 
RT!? ; HE'TURN 

; 
; * ~ ~ . Q ~ ~ Q * C Q . ~ . I E Y ~ K . K ~ ~ H O * ~ * Q . * ~ * . # . C . K ~ ~ J C ~ ~ Q . Q . X ~ ~ Q . * Q # . ~ * Q ~ ~ ~ K ~ S . K ~  

Q I X Q I I I O Y 9 S Q  

; AtIJUST DATA 
7 
; Q~~.QQ..~~QQQ*Q~#.II.)~~QJC*~EQQ#H*Q:**~***Q.~~U.*'*********Q*~ 
**+******,**Q* 

ABJCIST 
LDA #3;7: ; AUD OFFSET 
(:'LC: 
AtlC O U T l L  ;AtlJUST BYTE 1 
STA C:HAhl i 
LDA # :zv> _. A ;ADD OFFSET 
!:LC 
ABC lIllJT2L ; ADJI.J!ST BYTE 2 
STA (:HAW2 

OVER ; DATA CllJT !:IF BOlJNtl!5 TEE; 
T 

I-CI& # 1.27 
CMP CtIAM1 ;TEST BYTE 1 
HC:S NEXTB ;OKAY 
53TA C:tIAN1 ; L I M I T  'TO 5FF 

WEXTB 
C:MP CHAW2 ;TEST BYTE 2 
NtT:E; F I X D  ; I:IKAY 
!ST& C H A W  ; L I M I T  TO $FF 

FTXD RTS ; RETURN 

; *Q~CQ-.K.E~E~EY.~~Q**J(~*U.~~.Q*.II.#.QQ.#..K.I~Q.Q.&~~C~****.#.~QUX.~~Q~C 
t*****.X.***.** 



F 9 A H  
F9AD 
FSAF 
F 9 B  1 
Fe?H:3 
F9B5 

; Q Q ~ ~ Q l l Q ~ # . ~ ~ U . * . ~ ~ 4 ~ # ~ % ~ 3 U . Q . l t l C Q Q 4 ~ Q . ~ Q ~ Q . ~ ~ ~ ~ b Q Q - # . i ~ Q ~ 1 l ~ ~ ~ K ~ K ~ B ~ ~ b ~ l l ~ ~ ~  
.**1I.*.**~P*.K~*** 

; 
I?::HAR 

H I T  PDATA ;TJATA 
BF'L 121-IARZ : NO 
LTlA ACIAS'l-A ; AC I A  READY'? 
AND #B 1 0 
HIZIT! C:HARDN ; NOT F<EAttY 
LTIA CI-IAN 1 
!?TA AlI:IA[lAT ; SEIVD CHAli'AC:TEF< 
LDA #$41:) ; CLEAR 7, SET b 
6 T A  PUATA 
RT!; ; RETLIRN 

ICI-iAR;:: 
H I T  PDATA ;MORE DATA 
WVC: CHARDN ;NU 
1-DA ACIASTA ; ACSA READY'? 
AND #$I 0 
HEC! CkIARDN ;NOT READY 
I._DA CHANZ 
STA AC:IADAT ; SENT1 CWARAI~TEK 
1.m #$DO ; RESET P R I N T  FL..Ao 
STA PBATA 

i:HARDN 
KT!? ; RETIIRIN 

OEBOUN 
,..I!$R 
LDA 
AND 
BhlE 

!?H IJT 
,..I!SR 
LDA 
AND 
B E  I;! 
,JSR 

I..UA 
!$Tf) 
HIVE 

FALSE 1.-UA 
r;"r,q 

RETRN R'T5 
r; 

DELAY 
GPPRH 
# $ a 2  
F A L S E  

DELAY 
IGPPRB 
#$(:I2 
!;HI-11- 
DELAY 

#Clf 
!SWFLAU 
RETRN 
# 0 (:I 
SWFLACi 

g WAIT 200 MSEC 
; SWT 7C:bI F'Ol?T 
;!?WITCH MASK 
; :;w I ~ ~ t . 1  I:::; :?I- I 1-1.. I?::) ... i:i!;ET) 
; tIlF)EN, El-IT WAIT  20C) VISE 
-. I... 



-:. rr T I-..' 

.. C 16 

357 
...., 
,.::. ...JC< 
,...a =. - 
..:..-i:) 

:3:1,0 
:3k. 1 
:3(-.2 
3k,3 
36.4. 
:i:&5 
3(36 
:I367 
IT: i. a::, .- .4..< 

'3 
3 7 0  
'37 1 
13-72 
'373 
::: 7 4 
... - :J 15 

DELAY SUBROUTINE 
; 

7 Q.#.~F*.KQ~K~K~*Q*QQ.~YQ.Q.KQQQQQE*J*.KQ.KI~Q~~~.#.~QOQQ*QQK~CQQQQ~E 
*Q.***.E**4(.*** 

: 
UEL.AY 

LUA # 20 I:) ; 200 MS DELAY 
STA i:B/II\IT2 

lItNEPl!3 
LDA # $ F A  ; 1, M'ILLI!SEC COIJNT 
!STA I2UI.INT I. 

DCtWNl 
KI E 13 CO!JNT' 1. 
BME DOklN 1 
DEC t:I:lCINT2 
NNE DNEMS 
R*S 

: 
: 
; ~Q****.#.Y.K.K~*QQI.Q*~QXXXK~~.KQQ.IFQ**QQ.#.QQV.K~~H*.#QQQQQ 
*,3i.Q.E*OQ.QQ*H* 

: FR I N'T S1JHRl:lUT X NE 
7 
; QQ~Y~~C.E~#.~K~~E~E**Z~BQQQK*~~K-**)(..#..)(.QQ.Q.K~*~Q~~.Q*QQQ~K~KQQ.Q.L~ 
**l>**#.*Q~*Q..EQ~ 

; 
FR I NT 

TAX ; MDVE CHARACTER 
TSTXMT 

I... D A ACIASTA ; ACIA REAUY 
AND # 8  1 0  
BE: 12 T!3TXMT ; IUOT READY 
2 ; ' ~  x AC: I AICIAT 7 SENTJ t~MARAl2TER 
P' t I . !z' "L ; RETURN 

; ~i(.JI.iC.KQ~lfQUQ~9Q.QQQ99~Eil.%Q.*~K*Q*Q.#.QQQ9Q*QQ*.E*~KQ**QQ.* 
X**.K******** 

7 
READ R/D IZONVERTERS 

; 
; Q.*Q.**II..IC.K.#Q.~I$S**~~~E~K*Q.Q.Q.E*#.Q*~K*~KHQQ*.#.#.****.#C**QQEQ. 
OQQ,$+Y.X,**Q.QCQ 

; 
READAD 
13ON:ZT ; START CONVERSION 

LUA #$~{:IC ; CSI, ~ 5 2 ~ ~  
STA ADPRH 
LUPt #SO4 ; WR=L 
S'TQ ADPRH 
LDA #$OF ; CNT L. I NE:::=tl 
STA AttFRH 

DONC:V ; DI~INE CONVERS I ON 

-63- 



F 9 E 2  
F 9 E 5  
F P E 7  
F-PE'? 
FTE.5) 
F 9 E B  
FBEE 
F9Fl:l 
F 9 F 3  
F9Fb 
F9F8 
FYFA 
F 9 F C  
F9FC: 
F B F E  
FAOC) 
FA1)'3 
F A 0 3  
F A 0 5  
FAO:3 
FAOA 
FAOD 
F A 1 0  
F A 1 2  
F A 1 4  
F A i b  
F A 1 6  
F A 1 8  
F A  1. A 
F A l D  

F A I E  
F A l E  
F A  1. F 
F A 2  1 
FQ:Z:> 
F A 2 4  
F A Z h  
F A 2 8  
F A 2 8  
F A 2 9  
F A Z B  
FA213 
F A Z E  
FA3f3 
F A 3 2  

t -nn ADPRB 
(.$ND # $ 3 0  ; MA!ZK: IRITR BIT!? 
BIUEI: D0NC:V ; N(31- READY 

READ1 
l.,. CIA H9OE ; (I:S 1 XL 
STA ADF:'RB 
I.-tIA $*BOA ; RD-I.. 
STA ADF'RF 
ILUA ADPRA ;READ DATA 
CMP :I+ 1 ::: 7 
Bee: R...l3K I. 
LDA H i 2 7  

I?-.DK I 
!ZTA AD1 

READ2 
L t l A  N 9 0 D  ; CS;~=L 
STA A D ~ R B  
1-DA #$1:)'3 ; KDs=L- 
ST& ADPRB 
1-DA ADPKA ;READ DATA 
(I: lqr:, # 1 2 7  
BCC:: R-CI[::'~: 
LDA # I 2 7  

R -111 I:: 2 
STA AD2 
L I l A  W$OF ; CONTROL LII\IES=bI 
!ST& ADFRB 
RT!Z ; RETIJRhI 

: - K Q Q . ~ ~ Q ~ Q Q . & Q J ~ ~ Q K Q Q X ~ * ~ K . ~ I ~ * ~ K ~ G ~ I . ~ K Q Q K ~ * H U ~ ~ * ~ * ~ Q . # . * Q ~ ~ ~ Q Q Q Q K Q C ~ ~ Q  
U.K9QU-#.#.U.U,*?4U. 

!SkIIFT SI.,lBHlIll~ITINE 

; ?.**.#.Q.#..#QQQQQ*CQ*QQQQK.QQ~***~QQ*~KQ.Q.**CQQQQK.CCX..X~*** 
**Y*+*Q~**+QU. 

CLC: 
ROR OCIT 11-1 : H I G H  BYTE 
ROH OUT 11- ; LOW BYTE: 
CLC: 
HOR WJT 1 H 
KOR OClT 1 L 

DXV2 
l,LI 

ROB OtJT21-l ; I-11131.4 BYTE 
HEIR ; L  LOW BYTE 
C:I..c: 
HUR I~ICI'T~H 
ROF( OIJTZL 
RT!? ; RETURN 

; Q Q ~ Q ~ U ~ ~ ~ ~ Q # ~ ~ S ~ Q Q Q Q Q Q ~ Q Q K ~ X L U Q Q ~ U ~ ~ # . ~ ~ . # . * * * * # . Q C U ~ ~ ~ ~ . Y * U ~ ~ * ~ C ~ ~ ~  

**.G.****.*~*U..** 



i HEAD CIART 

i WAIT  290 M!3 FOR RESPONSE 
RET11RhI FF I F  hlO RESPONSE 

i RETl-lRN CHAR I F  RESPIIINSE 

; ................................................. 
4*44*41***** 

READTF' 
LDX #%OFF : 256 T R I E S  

READLF'I 
LUA # ( I  1 
ST& COUNT2 ; WA 1 T ONE M!3 
,..S!?H (:lNEM!S 
X:IEX 
REG! NO-.READ ; I31 VE ILlF' 
L..T1?3 ACIA!STA ; GET STAT!-IS 
ANTI #$(3:3 : HIDRF FLACi 
BE[;! READL.F'1 ;TRY AGGlN 
1-I3A AC I ADAT ; C?'E'I' DATA 
FIT!? 

NO-REALI 
L t l A  #'3;OFF 
RTS 

;**~*****Q*C*****X~QQ.***.K***Y*QQIC~Q.#**#.Q~******* 

**OQ.*Q.*JL,,U,**4 

: VEC:'rl:lR!$; 
i 
; *******************.**,***.***.s.****************** 

* Q C * 9 , E 9 * X Q 9 + +  

; .. CtRCi FFFCM ; RESET VECTDR 
.&YTE OrJH ;t.OW BYTE 
.BYTE F8W :HICiH BYTE 

; ................................................. 
*****.Q.*i?.K.*** 



AC: IACMD 
nc: r ACTL 
AC I A D A T  
Al::IA!$;TA 
AC:K.-RW 
AICI.: .-WK 
AD 1. 
At12 
ADCRA 
ADiZRB 
ADURA 
ADDRH 

, AD.JIJ!ST 
AUPRA 
ACIPRH 

CHAN 1 
l>HANZ 
i:l-iAR 
CHAR2 

, , 
t2HARDN 
CLEAR 
C L F  I L E  
C:Ll:lSE 

1 CON::;?- 
. ,, 1: ICIIJNT 1 

C:IZlIJNTZ 
DATICNT 
DERCtlJN 
UEL-AY 
D I V i  
D I V 2  
Di2Nl:V 
UOWN i 
E N F I L E  
FALC.:E 
F I L E D  
F I L L P I  
F I  xn 
CiF'C:RA 
GPI)RN 
E;PDRA 
GPIlRH 
IGPPRA 
GPPKH 
I C:MD 
IC:Tl.. 
I N I T A D  
I N I T C P U  
TNITGP 
I N I T L P l  
1 hl I TPASS 
l N  I TREAD 



INITRWD 
[NITSER 
LNITVAR 
LAS'rt1A.r 

: ';DOP 
, JEXTB 

IVCI-.READ 
ONEPIS 
SNESEC 
... :lf:'F T L E  
OCIT 1 ti 
3UTiL  

I 311TfH 
I:IUT2L 
I V E R  
;:.&!c;:; 
PCHAR 
YCNTR 
=,CIATA 
. 'LSC:I\IT 
FR I NT 
='IJL!SE 
;$AM 
RDFILE 
READS. 
:;EAD2 
I'IEADAtl 
READLF'1 
?EADTF 

' AESTART 
RETRN 
'7EWND 

:S;HI.jT 
:TART 
.?bdIZNT 
SWFL.Al> 
1- AF'ERtI 
'TOTAL 1 
"rl::TAl-2 
':r!;TXM'T' 



A . 5  TAPEREAD PROGRAM 



{ $INCILLIT)E: ' SystemIO.  I n t '  :I 

j $I NCL-LIUE: ' S c r e e n .  IN? ' j 

Program rape-Read ( I n p u t  , O u t p u t  ) ; 

(CJ D  & D  D i g i t a l  Systems I n c . ,  1985 

i. 'r-ogram l o  Read Infor-mat  ion  O f f  The Tape  I Jn i t  And :;tore I t  I n  A 
F o r r r ~ a t  lln;3bl e By B r  i d y e  1 

i Tape L J n i t  9600 Baud 7 H i t s  Even P a r i t y  j 

C o n s t  
C t r  l Z - - C h r ( 2 6 ) ;  
C t r l S  - - Chr ( 19) ; 
C t r  l C) - - C h r ( l 7 ) ;  
C t r  I O  - - (31- ( 1 5 )  ; 
Pad .- - Chr- (31) ;  

*Y P" 
Buf f-Type - - A r r a y  [ I . .  240001 Of C h a r ;  i. 6000 F e e t  j 

Var 
'r imeOut 
Dev-Setup 
Oev-Setup2 
L e n g t h  
H r  idye-lci 
Da-te 
S q u a r e  
H i ght 
D i s t R  
D i s t L  
No-Pa s s 
C h  
Left-Buf f 

R i ght-L. 
Temp 
Data 
OK 
P a s s  
E x p e c t e d  
F i r s t  

Bool e a n  ; 
Dev ; 
Dev;  
I n t e g e r  ; 
L S t r i n g ( 3 2 ) ;  
L S t r i n g ( l 2 ) ;  
Boo I e a n  ; 
Boo l e a n  ; 
I n t e g e r ;  
I n t e g e r  ; 
I n t e g e r ;  
C i - ~ a r  ; 
Buf f-Type; 
I n t e g e r ;  
Buff-Type; 
I n t e g e r  ; 
F i l e  Of C h a r ;  
F i le Of C h a r ;  
Boo 1 ear1 ; 
C h a r ;  
(3har ; 
Char  ; 

Izuinr:tion D ~ > s x q q  ( Command, P a r a m e t e r  : Word ) : ' dy te ;  E x t e r n ;  

Funo't i on  Cic'ir-,lnt ( L i r n i t  : i n t e g e r  ) : I n t e g e r ;  E x t e r r i ;  

Prc:icc+<:4ure F i t  (, Vai Data : Buff-Type; Vsr Len : I n t e g e r  ) ; 

C o n s t  
Debug - - F a l s e ;  

Var 
i , j  I n t e g e r  : -69- 



L.- , . 
If ( D e b u g )  T h e n  

W r i t e l n c '  P r o c e d u r e  F i t ' ) ;  
I f  ( L e n  < L e n g t h )  T h e n  

BEGIN 
i := ( L e n g t h  - L e n )  D i v  2; 
F o r  .j := (Len + i) DownTo i + 1 Do  

O a t a [ j j  := D a t a [ j  - i]; 
F o r  j := 1  T o  i Do 

O a t a [ j ]  := P a d ;  
F o r  j := ( L e n  + i + 1 )  T o  Length Do 

D a t a C j ]  := Pad;  
END 

E l s e  BEGIN 
i := ( L e n  - L e n g t h )  D i  v  2 ;  
For- i := 1 T o  L e n s ' t h  Do  - - 

D a t a [ j ]  := D a t a [ j  + i ]; 
END: 

END; 

F u n c t i o n  Ct iar-From-Tape : Char-; 

Cons t .  
D e b u g  - - F a l s e ;  

Va r 
T i m e r  I n t e g e r ;  
B u f f  1  S t a t ;  
B u f f  2 S t a - t  ; 
i 1 n t e g e r ;  
C  i.> C h a r  ; 

BEG I N  
If ( D e b u g )  T h e n  

W r  i t e i  n (  ' F u n c t i o n  Ct iar-From-Tape'  ) ; 
REPEAT 

Queue-Status(Buffl,Buff2); 
T i m e r  := I ' ; 

U N T I L  ( O r d ( B u f f l [ 6 ] )  = 0 ) ;  ( C h e c k  T o  S e e  If E v e r y t h i n g  H a s  B e e n  1 
i : =  2 0 0 0 ;  ( S e n t  T o  T h e  T a p e  3 
W h i l e  ( ( i  > 0 )  A n d  ( O r d ( B u f f l [ 2 J )  = 0 ) )  Do  

REG I N  { L o o p  T o  Wait F o r  S o m e t l l i n g  7.0 Re  3 
i :=. i - 1 ;  ( R e t u r n e d  F r o m  T h e  T a p e  O r  U n t i  l A ) 
T i m e r  := i ; 
Queue-Status(Buffi,Buff2);( Number  ( 2 0 0 0 )  Of C h e c k s  H a v e  B e e n  1 

END; ( Made A n d  A  T i r n e O u t  O c c u r s  :I 
if ( O r d ( B u f f l C 2 1 )  < >  0 )  T h e n  

Ch := G e t C h a r ( 1 )  
E l s e  BEGIN 

T i m e O u t  := T r u e ;  
Ch  :=  Pact; 

END; 
Char-Fr-om-Tape : = C h ;  

END; 

P r o c e d u r e  W r  i t e - F  i l e ;  
{ P r o c e d u r e  T h a t  W r i t e s  The B u f f e r s  T o  T h e  T e m p o a r y  F i l e  T o  A w a i t  1 
{ F u r t h e r  P r o c e s s i n g  1 

V a r  
i I n t e g e r  ; 

BEG 1 N 
F o r  i := 1 To L - e n g t h  Do 

W I - i t e ( T e m p , L e f t - B u f f s i  1 ) ;  
F o r  i := 1 T o  L e n g t h  D o  

. ,  . ,  ,- - . , .  P. 



Proced i~ r t : :  I n s e r t - B  1 ank; 

V a r  
I I n t e g e r ;  

BEGIN 
F o r  i := 1 To Length Do 

Wr i+e (7ernp ,Pad) ;  
F o r  i :: i T o  L e n g t h  Uo  

W r  i te ( 1 ernp , P a d  ) : 
Ehli3; 

{ L e f t  P a s s  A l  l P a d  CI - ia rs  j 

{, R i g h t  P a s s  A l l  P a d  C h a r s  1 

(.';c>r 1st 

D e b u y  -. - F a l  s e ;  

V d r -  
B u f f  1 S t a t ;  
B u f f  2 S t a t ;  
11-Char  Char- ; 

BEG I N  
If D e b u g  T h e n  

W r i t e l n ( ' P r o c e d u r e  G e t - F i l e ' ) ;  
01< :- T r u e ;  
L e f t - L  := 0;  
R i g h t - L  :=  0; 
Oueue -S ta tus (Bu f f 1 ,Bu f fZ ) ;  
If ( O r d ( B u f f l [ Z ] )  = 0 )  T h e n  I f  N o t h i n g  Is I n  T h e  T a p e  B u f f e r  ) 

P u t C h a r  ( I , C t r  l Q )  ; [ T h e n  S e n d  T h e  R e a d  Command C t r l Q  j 
P a s s  : = C:lhar-From-Tape ; 
i f ( N o t  T i r n e O u t )  A n d  ( 1 n C h a r  < >  Ct.1-'I 5 )  T h e n  

HEGIN 
EI:.PEA'T 

i nChai-  := Char-From-Tape; 
if ( 1 n C h a r  < >  C t r l S )  A n d  (No t .  T i r n e O u t )  T h e n  

WE(: I N  
Le f t -1 .  := L e f t - L  + I ; 
L e f t u f f l L e f t - L ]  := 1 n C h a r ;  
I n C h e r  := Char-From-Tape; 
I f  ( I n C h a r  < >  C t r l S )  A n d  ( N o t  T i r n e O u t )  T h e n  

BEG I N  
R igh t . -L  := R i g h t - L  + I ; 
H i  gh t , -Bu f  f [R i g h t - L ]  := 1 n C h a r ;  

END; 
F. N[l ; 

U N T I L  (Tirnc!?Out) Or- ( I n C h a r  = C t r -  I S )  ; 
END; 

ENTJ; 

BEG i N 
I f  iLeFl:.,..L < >  L e n g - t h )  T h e n  

F i.l:.(i.t?Ft:.-Buff ,!..eft.-L); 
I F  ( R i g ~ t - L  < >  L e n g t h )  T h e n  

F i t ( R i glht-Buf f , R i g h t - L  ) ; 
No.,.P,a:,,, : = No-Pas.~, t- 1 ; 
E x  I : :- :wee (Ex i )e t r l -ed)  ; 

ENO; 

I:: 'roceclure D e c i d e  ( V a r  Ok : B o o l e a n  ) ; -1  I- 



Char :  

8EGIN 
Ok := T r u e ;  
If ( N o t  T imeOu t  ) T h e n  

BEGIN 
W r i t e l n ( '  P a s s  #' , ( O r d ( l 3 a s s )  - O r d ( F i l - s t )  + 1 )  :3 ,Lef t_L:G,  ' Sarnples T a k e n '  

) : 
1 f (I",:j$,c, : Expc?c:trd) It!t:.r? 

I f' (No-Pas:. = 0 )  I l ~ e r ~  
If (L.ef t -L  > .30)  Then  ( F i r s t  P a s s  L o n g  Enough  j 

BEG I N  
L e n g t h  : = L e f t - L  ; 
F i t - B u f f e r s ;  

FNn . -  

E l s e  BEGIN 
W r - i t e l n (  ' The  F i r s t  P a s s  I s  R a t h e r  S h o r t '  ) ; 
W r i t e l '  Do You Want T o  Use  lt ? ' ) ;  . 
REPEA'I 

Ch := Ct1 r - ( i )osx (qq(6 ,255) ) ;  
UNTIL  ( C h  I n  [ ' n ' , ' N ' , ' y ' , ' Y ' I ) ;  
W r i t e l n ;  
If ( C h  I n  [ ' y ' , ' Y ' I )  Then  

BEG I N  
L e n g t h  := L e f t - L ;  
F i t - B u f  f e r s ;  

END 
I 
I E l s e  Ok := F a l s e ;  

END 
E l s e  I f  ( L e f t - L  > 0 .9  * L e n g t h )  Then 

F i ' t - B u f f e r s  
E l s e  BEGIN 

W r i t e l n ( '  T h i s  P a s s  I s  O n l y  ' , ( L e f t - L  / L e n g t h  " 100):5:2,' 
Z As L o n g  As The F i r s t ' ) ;  

W r i t e ( '  Do You Want To Use  It 1 ' ) ;  
REPEAT 

Ch := C h r ( U o s x y q ( 6 . 2 5 5 ) ) ;  
UNTIL ( C h  I n  [ ' n ' , ' N ' , ' y ' , ' Y ' l ) ;  
W r i t e l n ;  
If (Ch I n  [ ' y ' , ' Y ' ] )  Then  

F i t - B u f f  e r s  
E l s e  Ok := F a l s e ;  

END 
E l s e  BEGLN 

W r i t e l n ( '  P a s s  # ' , ( O r d ( E x p e c t e d )  - O r d ( F i r s t . )  + 1 ) : 3 , '  Was E x p e c t e d  
P , .  

1 i 
W r i t e l n ( '  Do You Want To  Use It F o r  P a s s  # ' , ( O r d ( E x p e c t e d )  - O r d ( F i  

r s t )  + 1 ) : 3 , ' ,  ' 1 ;  
W r i t e ( '  N o t  l l s e  It. Or  I n s e r t  A  B l a n k  P a s s  (Y ,N , I )  ? ' I ;  
REPEAT 

Ch := C h r ( D o s x q q ( 6 . 2 5 5 ) ) ;  
UNTIL ( C h  I n  [ ' n ' , ' N ' , ' y ' , ' Y ' , ' i ' , ' I ' l ) ;  
W r i t e l n ;  
If (Ch i n  [ ' y ' , ' Y ' j )  Then  

BEG1 N 
E x p e c t e d  := Pass ;  
I f  (No-Pass = 0 )  Then  

F i r s t  := Pass ;  
n e c i d e ( 0 k ) ;  

END 
E l s e  If (Ch I n  [ ' i ' , ' I ' l )  Then  

BEG I N  
If (No-Pass = 0 )  Then 

L e n g t h  := Le f t - L ;  -72- . . 



i n s e : r ~ - 6  Ia r~k;  
N o - P a s s  := No -Pass  + 1 ; 
E x p e c t e d  : = S u c c  ( E x p e c t e d )  ; 
D e c i d e ( 0 k ) ;  

END 
E l s e  Ok : %  F a l s e ;  

END; 
END 

E l s e  O k  := F a l s e ;  
END; 

P r o c e c l u r c ?  T i - i m - E d g e s  ( V a r  B u f f  : B u f f - T y p e ;  P, c : I n t e g e r  ) ;  

C o n s t  
D e b u g  - - F a  l s e ;  

Vat- 
i I n-teger ; 
0ff--roo In teger  ; 
O f  f - B o t t o m  I n t e g e r ;  

B E G I N  
If ( N o t  R i g h t )  T h e n  

F' := c - p - 1 ;  
u : = p X 9 + 5 ;  
c : = c " 9 + 4 ;  
Of f -Top  := ( D i s t R  + ( ( c  - p) * ( D i s t L  - D i s t R ) )  D i v  c )  U i v  3 ;  
O f f  B 0 . t t o m  := D i s t R  D i v  3  + D i s t L  D i v  3 -. O f f -Top ;  
If T ~ e t ~ u g )  T h e n  

W r i t e l n ( '  T r i m  T o p  = ' , O f F _ T o p : 3 , '  B o t t o m  = ' , O f f - B o t t o m : 3 ) ;  
F o r  i := 1 T o  O f f - T o p  D o  

B u f f [  i 1 := P a d ;  
F o r  i := Length D o w n T o  (Length - O f F _ B o t t o m )  D o  

B u f f L i l  := P a d ;  
END; 

P r o c e d u r e  W r  i t e - D a t a - F  i 1 e; 

C o n s t  
D e b u g  - - F a l s e ;  

Var .  
Name 
i ,j 

L S t r - i n g ( 3 2 ) ;  
In teger  ; 

B E G I N  
W r i t e ( '  D a t a  F i l e  Name : ' 1 ;  
R e a d l n ( N a m e ) ;  
A s s i g n ( D a t a , N a m e ) ;  
R e s e t  ( T e m p )  ; 
R e w r i t e ( D a t a ) ;  
F o r  i := O T o  3 2  U o  

Write(Data,Bridge-IdCiI); 
Writ.e(Oate,Chr(No-Pass)); 
W r i i : e ( D a t a , C h r ( L e n g t h  D i v  2 5 6 ) , C h r ( L e n g t h  M o d  2 5 6 ) ) ;  
I f  ( S q u a r e )  T h e n  

W r  i l : e ( D a t a , ' N ' )  
E l s e  W r i t e ( D a t a , ' S ' ) ;  
W r i t e ( D a t a , C h r ( D i s t R  D i v  2 5 6 ) , C h r ( D i s t R  M o d  2 5 6 ) ) ;  
W r i t e ( D a t a , C h r  ( U i s t L  D i v  2 5 6 ) . C h r ( D i s t L  M o d  2 5 6 ) ) ;  
If ( R i g h t )  T h e n  

W r i t e ( D a t a , ' R ' )  
E l s e  W r i , t e ( D a t a , ' L ' ) ;  
F o r  i :=  4 2  T o  5 4  D o  

W r i t e ( D a t a , U a t e [ i  - 4 2 1 ) ;  -73- 
F o r  i := 5 5  T o  6 3  D o  



W I  ILe(udLd, 1 i 

For i := 0 To (No Pass - 1) Do - 
BEE IN 

If (Odd(i)) Then 
For .i := 1 To Length Do 
~ead(Temp,Left-Buff[ j 1 ) 

Else For j := Length DownTo 1 Do 
Read(Temp,Lef t -Buf fCj l ) ;  

If (.Odd(i)) Then 
For j := 1 To Lenytti Do 

Read(Temp,Right-Buff[jll 
Else For j := Length DownTo 1 Do 

Read(Temp, Ri gk-~t._-Buff [ J I ) ; 
If (Not Square) Then 
Trim-Edges(Left-Bum * i.2 * No-Pass - 1); 

For j : = 1 To Leng-th Do 
Write(Data,Left-Buff[jl); 

If (Not Square) Then 
Trim_Edges(Right_Buff,2 * i + 1,2 * No-Pass - 

For j := 1 To Length Uo 
Write(Data,Right-Buff[j]); 

END; 
Close(Data) ; 

END; 

BEGIN 
Clear-Screen; 
Home ; 
Writein(' IOWA D.O.T.'); 
Writeln; 
Setup 1 ; 
Dev-Status(Dev-Se%up,Dev-Setup2); 
Dev-Set.up[O] := Chr( 13) ; 
Dev-Setup[I] := Chr(2); 
Dev_Setup[2] := Chr( 120) ; 
Dev-SetupC31 := Chr (0) ; 
Dev-Setup[4] := Chr(0); 
Dev_Setup[5] := Chr(0); 
Dev-Se%up[6] := Ctrl S; 
Dev_Setup[7] := CtrlQ; 
Dev Control 1 (Dev-Setup) ; 

{ Rewind The Tape I 
Write(' Bridge 10 : ' 1 ;  
First := 'A'; 
Readln(Bridge-Id); 
Write(' Date : ' ) ;  
Readln(Date); 
TimeOut := False; 
REPEAT 
Write(' Start On The Right Or Left : ' ) ;  
ReadlntCh); 

UNTIL (Ch In ['l','L','r','R']); 
Right := (Ch In ['r','R'J); 
REPEAT 
Write(' Normal Or Siewed : ' 1 ;  
Readln(Ch); 

UNTlL (Ch In ['n','N','s','S']); 
Square := (Ch In ['n','N']); 
OistR := 0; 
DistL := 0; 
If (Not Square) Then 
BEE 1 N 

Write(' Distance In Inches On The Right : ' ) ;  
DistR := Get-Int(4); -74- 
Write(' Distance in Inches On The Left : ' ) ;  
. .  . .  - .  " . . . .  



L) I ? > C L  := b e t - l n t ( 4 1  ; 
END ; 

Lt?ngt l r  := 0; 
E x p e c t e d  := ' A ' ;  
Assign(Temp, 'Scr-atch.me') ;  
R e w r i t e ( T e r n p ) ;  
Ch  := Char-From-Tape; 
W h i l e  (No-t T i m e o u t )  Do  

BEG 1 N  
Get-F i l e; 
D e c i d e ( 0 k ) ;  
If ( O k )  T h e n  

W r i t . e  F i l e ;  .- 
END; 

P u t C h a r ( i , C t r l Z ) ;  { R e w i n d  T h e  Tape  1 
D i r a b l e l :  
If (No-Pass < >  0 )  T h e n  

WI- i te -Data-F i  l e  
E L s e  W r i t e l n ( '  N o  P a s s e s  F o u n d  O r  U s e d  ' ) ;  
D i s c a r d ( T e m p ) ;  

END. 



A . 6  BRIDGE PLOT PROGRAM 



{ Link BridgetUtil,,Nul,Pa~~al+lbm3 3 

( $INC.LLIOE: 'Screen. INT' 1 @ D & D Dig i ta l  Systems Inc., 1985 

Program Br i dye ( Input ,Output ; 

USES Screen(tiorne, Clear-Screen, Clear-Line, Up, Down, Left, Right, Pos, 
Reverse, Norm, Setup-Screen, Cursor-Off, Cursor_On); 

C Program C o  analyse digitied soundings of bridge sections } 

CONST 
Max-Leny t t ~  - - 
M i t-I-Va l ue - - 
Max-Va l ue - - 
Def-Oe 1 am - - 
I ncrerr~ent - - 
First - - 
Space - - 
Esc - - 
Def-Pr i nter = 

Type 
Tape-Type 
Orct-Type 
Di st-Type 
B i t-Map-.Type 
B i t-Map-Pt r 
I D-Type 
Date-Type 
Count-Type 
Dens-Type 

VAR 
Br i dge-1 D 
Date 
Num-Passes 
Normal 
Dr. Dl 
Start-R i ght 
De 1 am 
Left-Data 
R i ght.-Data 
Length 
Width 
Pass 
OK 
Data-Valid 
init 
In i t-Pr i ntet- 
B i t-Map 
Offset. 
Map-L.engt h 
Prn 
Info 
Power 
Tota I 
Bad 
Percent 
Pr i nter-Type 
Star 

24000; r; 6000 Feet ) 
31; 
127; 
400; { In Millivolts } 
21; ( In Millivolts ) 

'A'; 
8 ;  

Chr(27); 
1; { TI 855 Compatible ) 

Array [I..Max_Length] Of Char; 
Array [i..Max-Length3 Of Integer; 
Array [O..Max-Value] Of Integer; 
Super Array [1..*,1..*3 Of Byte; 
^Bit-Map-Type; 
LString(32); 
LString( 12); 
Array [0..255] Of Integer: 
LString(2); 

I D-Type ; 
Dat e-Type ; 
Integer ; 
Boo 1 ean ; 
Integer ; 
Boo l ean : 
Integer ; 
Tape-Type; 
Tape-Type; 
Integer ; 
Integer ; 
I riteger ; 
Boo 1 ean ; 
Boo l ean ; 
Boo l ean ; 
Boo 1 ean ; 
B i t-Map-Ptr ; 
I nt.eger ; 
I nteger; 
Text; 
File Of Char; 
Array [0..7] Of Integer; 
Integer ; 
Integer ; 
Rea 1 ; 
Integer ; 
Dens-Type; -77- 



Function Dosxqq ( Command, Parameter : Word ) : Byte; Extern; 

Function Get-Int ( Limit : Integer ) : Integer; Extern; 

Procedure Get-Information; 

( Procedure to get from the user the name of a file containing 
the bridge data with the following format 

I nfor-mat i on Bytes In File 

Br idge-Id 0 
# Passes 
Length in samples 34 
Normal or Slewed 
Distance in inches (R) 37 
Distance in inches (L) 39 
Start-R i ght 
Date Info 42 
Extra space 5 5 
Bridge data 64 

CDNST 
Debug - - Fa1 se; 

VAR 
C h Char ; 
F i 1 e-Name I D-Type; 
Found Boo 1 ean ; 
i Integer ; 

BEGIN 
Data-Valid := True; 
Num-Passes := 0; 
Length := 0; 
Normal := True; 
Dr := 0; 
Dl := 0; 
Start-Right := True; 
REPEAT 
Clear-Screen; 
Home ; 
Writeln(' IOWA D.O.T.'); 
Writeln; 
Write(.' Bridge Data File : ' 1 ;  
Keadln(Fi'le-Name); 
Assign(Info,File-Name); 
Info. Trap :: "True; { Enable Err-or Trapping 1 
Reset(1nfo); 
If (Info.Ert-s < >  0) Then { Error With File ) 
BEG i N 

1nfo.Errs := 0; ( Reset Error ) 
Writein(' ',File-Name:Ord(File-NameCO]),' Not Found'); 
Found := False; 

END 
Else Found := True; 

Llnt i 'I (Found) ; { No Errors With File ) 
Writeln; 
For i := 0 To 32 Do { Read Hridge ID } 

If (Not Eof(1nfo)) Then 
Read(Info,Bridge-ld[i]) 

E'lse Data-Valid := False; 
If ( Data-Va l id) Then 
Writeln(Bridge_Id:48) -78- -. . . . . . .  . 



tise wiirein(' tKHUK IN VAIA t1Lt')i 
Writeln; 
If (Not Eof(1nfo)) And (Data-Valld) Then { Get Number Of I 
BEG1 N { Passes In F i le 1 
Read( lnfn,Ch); 
Num-Passes := Ord(Ch) ; 

END 
Else Data Valid := False; 
1 f (Not ~ z f  ( Info) ) And ( Data-Va I id) Then 
BEG IN 
Read( Info,Ch) ; 
Cer?gt.t-r :=  Ord(Ch); 

END 
Else Data-Valid := False; 
If (Not Eof(1nfo)) And (Data-Valid) Then 
BEGIN 
Read(lnfo,Ch); 
Length := Length * 256 + Ord(Ch); 

END 
Else BEGIN 

Data-Val id := Fal se; 
Length := 0; 

END; 
If (Not Eof(1nfo)) And (Data-Valid) Then 
BEG 1 N 
Read(Info,Ch); 
Normal := (Ch In ['n','N'I); 

END 
Else Data-Valid := False; 
If (Not Eof(1nfo)) And (Data-Valid) Then 
BEGIN 
Read(lnfo,Ch); 
Dr. := OrdfCh); 

END 
Else Data-Valid := False; 
If (Not Eof ( 1 nfo) ) And (Data-Va l i d )  Then 
BEGIN 
Read( lnfo,Ch); 
Dr := Dr * 256 + Ord(ch): 
END 

Else BEGIN 
Data_-Val id := Fa1 se; 
DI- := 0; 

END ; 
I f  (Not. Eof(1nfo)) And (Data-Valid) Then 
REG IN 

Read( Info,Ch); 
Dl := Ord(Ch); 

END 
Else Data-Valid := False; 
If (Not Eof(1nfo)) And (Data-Valid) Then 
BEG 1 N 
Read(Inf0,Ch); 
Dl := Dl * 256 s Ord(ch); 

END 
Else BEGIN 

Data-Val id := False; 
Dl : =  0; 

END; 
If (Not Eof(1nfo)) And (Data-Valid) Then 
REG I N 

- .  .- 
Else Data-Valid := False; 
For i : -  42 To 54 Do 



I t (Not tot ( 1 nto) )Te?i-- 
- - --- -. 

Head(Info,Date[i - 421); 
For i := 55 To 63 Do 

If (Not Eoftinfo)) Then 
Redd(lnfo,Ch) 

Else Data-Valid := False; 
REPEAT 
Write(' Delamination In mV ('.Def_DeIam:3,') : ' ) ;  
Delam := Get Int(4): - 
If (Delarn = 0) Then Delam := Def-Delam; 

UNTIL (Delam > 0 ) :  
I END; 

Procedure Read-Data-From- rape; 

CONST 
Debug - - Fa1 se; 

VAR 
L-Length Integer; 
R-Length Integer; 
Pass-Found I riteger ; 
Answer- C t-~ar ; 
i Integer; 

BEGIN 
If Debug Then 

Wri.teln(' Head Data From Tape'); 
For i := 1 To Length Do 

I F  (Not. Eof (Info)) Then 
Reed(lnfo,Left-Data[i]) 

I Else Data-Valid := False; 
For i := 1 To Length Do 

If (Not Eofflnfo)) Then 
Head( lnfo,Right.-Uatm) 

Else Data-Valid := False; 
Ok : = Data-Va 1 id ; 

END; 

Function BaseLine ( V a r -  Data : Tape-Type) Integer; 

( Determines The Baseline Of The Data. Assumes That The Most 
Frequently Occuring Value Is The Baseline 1 

CONS T 
Debug - - Fa l se; 

VAR 
D i st Dist-Type; 
Base Integer; 
i I nt eger ; 

BEG 1 N 
If Debug Then Writeln(' BaseLine'); 
For i := Min-Value To flax-Value Do ( Zeroes The Distribution ) 
DistCi] := 0; { Array 1 

For i : = L To Length Do { Adds Up The Occur-ances 3 
Dist[Ord(Dat.a[i])] := Olut[Ord(CIata[i])] + l ; {  Of Ths Values :I 

i := Min-Value + 1 ;  
Base := i ; 
While ( i  <=  100) Do { Searches For The Most j 
BEG 1 N ( Frequent. Value In The j 

If (DistCBase] < DistCi]) Then { At-ray 
Base := i ; 

I 
-80- 

i := i + 1 ;  - .  



tN iJ  ; 
BaseLine : =  B j se ;  

END; 

Pr ocedur-e I riser-t- l  nto-B i tMap; 

( Inset.-ks i ^ !  be 'rape Ddta 1 n t o  The B i t  Map j 

CONST 
Debug - - Fa1 se; 

VAR 
i, j 
R o w  
C o  l  
Base-L 
Base-R 
De 1 am-L 
De 1 am-R 
H  l t. 

1 n t e g e r  ; 
I n t e g e r :  
I l i t e y e r  ; 

I n t e g e r ;  
I n t e g e r  ; 
I n t e g e r  ; 
I n t e g e r ;  
By te ;  

HE(> IN  
I f  Debug Then W r i t e l n ( '  I nse r t - I n to -B i tMap ' ) ;  
I f  ( I n i t )  TI-\en { Dynamica l l y  A l l o c a t e s  1 1 

BEGIN { The Memory Needed 1 i 
Map-Length t = ( ( Leng th  - 1 ) D i  v 8 + 1 ) ; 
Of f se t  := Map-Length * 8 - Length;  
INew i H i +-Map, Mart-i-ength , W i d t h )  : i 

I 
F o r  i := 1 To Map-Length Do 

F o r  j := 1 To Wid th  D o  
Wit.-MapA[ i ,  j ]  : =  0; i 

l n i t  := Fa lse ;  
END ; 

I f  (5tai.i:-Ri gh-t)  Then 
C:ol :- Wid-kh - F'ass " 2 + 1 

E l s e  Col ::L /Pass * 2 - I; 
I 

Base-I.. : :: Ba.;eL. i rie (L-ef-t-Data) ; \ 
Base-R : -:: BsscrLi ne ( R i  ght-,Data) ; 
Del am-I. : = Base-L + De I am D i  v Increment.; i 
Delam-.I? : = Ha!je-R + Delarn D i  v incresnent: 
Fo i -  i : =  (L.enytIi -. I )  DownTo 0 Do 

BEGIN 
B i t  :- P o w e r [ ( i  + O fFse t )  Mod 81; 
K o w  :=  ( i  t O f f s e t )  D i v  8 + 1; 

I 
, 

I F  (Ord(Lef t -Dat .a [ i  + I ] )  > =  Delam-L) Then I 
Bi. t-Mo~~^[Row,Coi 3 := 5i.t.-Map^[Row,Col] + B i t ;  1 

I F  (Or.d(Right-Data[ i + I ] )  > =  Delam_R) Then 
Hilr -. Map'> [ Row ,Col + 1 ] : = H i  t_Map' [Row, C:o 1 + 11 t- B i t ; 

END : 
I 
I 

E: I4 0 : 

I n t e g e r  ; 
VAR 

i ,  j, k I 
BEG 1 N  

T o t a l  := 0 ;  
Bad := 0; 
Perceint : = 13; 
For  i := 1 To Map-Length Do 

For  j := 1 To Width Do 
F o r  k  := 0 T o  7 Do I 

If (Odd(Bit-Map' [  i ,  j ]  D i v  Power-[k]))  Then 
Bad : = Bsd t 1 : 

To+1 : =  ILengtl.1 * Wiclth; -81 - 
, . . . , , . -- I - i 



, ,, orma T-m- ..fi--....-..--...,-.--..-.-,----,w- --. 
It (N t '4 
Total := Total - (Dr + Dl) * Width; 

Percent :=  Bad / Total; 
END ; 

Procedure Process-Section; 

CONST 
Debug - - Fa l se; 

I 
BEGIN 

If Debug Then Writein(' Process-Section'); 
OK := True; 
Init := True; 
Pass := 1 ; 
WidtP := (2 * Num-Passes); 
While (Pass < =  Num-Passes) Do 

BEGIN 
Head-Data-From-Tape; 
if (Ok) Then 

Insert-Into-BitMap 
Else Pass := Num-Passes; 
Pass := Pass + 1 ; 

END; 
Percentage; 

END; 

Procedure Header; 

BEG IN 
If (Init-Printer) And (Printer-Type = 1 )  Then 
BEG l N 
Writeln(Prn,Esc,'@'); 
Write(Prn,Esc,'q'); 

END 
Else If (Init-Printer) And (Printer-Type = 2 )  Then 

BEGIN 
Writeln(Prn.Esc,'@'); 
Write(Prn,Esc,'G'); 

END 
Else If (Init-Printer) And (Printer-Type = 3 )  Then 

BEGIN 
Writeln(Prn,Esc,'@') ; 
Write(Prn,Esc,'4'); 

END; 
Init-Pr inter := Fa1 se; 
Writeln(Prn,'lOWA D.O.T.':45); 
Writeln(Prn,'DELAMINATION MAP':48); 
Writeln(Prn); 
Writeln(Prn,Bridge_ld:46); 
Writeln(Prn); 
Writeln(Prn,Date:(Ord(Date[O]) + l a ) , '  ':(21 - Ord(Date[O])),'Ueiarnination at 

',Delam:5,' mV'); 
Writeln(Prn); 
Write(Prn,'Length = ':ZO,((Length * 3) Div 12):2,' Feet ',((Length * 3 )  Mod 12 - - 

):2,' Inches'); 
Writeln(Prn,'Width = ':ll,((Width * 9) Div 12):2,' Feet ',((Widti, * 9) Mod 12) 

2 Inches'); 
Writeln(Prn); 
If (Not Normal ) Then 
BEGIN 
Write(Prn,'Skew Distance On Left : ':2G,D1:4,'lnches':7); 
Writeln(Prn,'Skew Distance On Right : ':27,Dr:4,'Inches':7); 
WritelnCPrn); 

END; -82- 
WrIte(F1t-n , 'Tots l  Area = ':24,(Total / 144 * 27):7:2,' Square Feet'); 



Wt-.lt.eln(Prn,'Pet-.centaye Had = ':2O,(F.'ercet-it * 1i:LCLj:4:2r'7.'j; 
Writeln(Prn); 

END; 

Procedure Dumb-Pr i nter ; 

BEGIN 
Header ; 

FNI); 

Procedure Print-Top ( Density : Dens-Type ) ;  

VAR 
i Integer ; 

REG 1 N 
Write(Prn,Esc,Density,Chr((l2 * Width + 5) Mod 256),Chr-((12 * Width + 2) Div 2 

56)); 
For i := 1 To (12 * Width + 5) Do 
Wri te(Pr n,Chr ( 1)) ; \ 

END; I 
I 

Procedure Print-Bar ( Density : Dens-Type ) ;  

BEG IN i 
Wr i t e ( P r n , E s c , D e n s i t y , C t i r ( l )  ,Chr-(0) ,Chr(L55) ) ;  

END; \ 
Procedure Print-Tic ( Density : Dens-Type; Which : Integer ) ;  

BEG IN 
Write(Prn,Esc,Density,Chr(3),Chr(O)); 
If (Odd(Which)) Then 

Write(Prn,Chr(l28),Chr(128)) 
Else Write(Prn,Chr(O),Chr(D)); 
Wi- i.I:,e(Prn,Chr( 128)) ; 

END ; 

Procedure Print-Bottom ( Density : Dens-Type ) ;  

VAR 
i . j  Integer ; 
Spacing Integer; 

I 
BEGIN I 

Write(P1-n,Esc,Density,Chr((I2 * Width + 5) Mod 256),Ctir((12 * Width+ 2) Div 2 1 
56)); 
Write(Prn,Chr(l28),Chr(l28),(3hr(lZ8)); I 
For i := O To (Width 12 - 11 Do 

If ( i  Mod 16 = 0) Then 
I 

Write(Prri,Chr(248)) 
Else If ( i  Mod 8 = 0) Then 

Write(Prn,Chr(224)) 
Else Write(Prn,Chr(lZB)); 

I 
If ((Width * 12) Mod 16 = 0 )  Then 
Wr i-te(Prn,Chr-(248) ,<:lit- (248) ) 

Else I f  ((Width * 12) Mod 8 = 0) Then I 
Write(Prn,Chr(224) ,Ctir(224)) 

Else Write(P1-ri.Chr(l28),Ct1r(192j); 
Writeln(Prr1); 
Write(Prn,'O':6); 

I 
If (Printer-Type = I )  Or (Printer-Type = 3) Then \ 
Spacing := 18 j 

i 
Else I f  (Printer-Type = 2) Then 

Spacing := 20 
Else Spaciny := 1; -83- 

,- - . -. , , , . , , ,  " , . , , . . .  - , - .  J 



( , -lTm,-mT,-..p. -3 . rrv 7wTm" ,-------..-. r 0 . - -----*-- --- . - 
BEGIN 

Write(Prn,Esc,Density,Ct?r(Spacing),Chr(0)); 
For j := 1 To Spacing Do 
Write(Prn,Chr(O)); 

Write(Prn,(i + i):2); 
END; 

END; 

Procedure Scale-4-To-3 ( Density : Dens-Type ) ;  

CONST 
Debug - - Fa l se; 

VAR 
N 1 Char; 
N 2 Char ; 
i, j, k, rn, n : Integer ; 
C h Integer; 
Bit Byte; 

BEG IN 
Header ; 
n := (Length - 1 )  Div 8; 
If Debug Then 
Writein(' Scale 4 To 3 - Density = ',Density); 

NI := CRr((Width * 12)  Mod ' 256) ;  
N2 := Chr((Width * 12) Div 2 5 6 ) ;  
Writeln(Prn,Esc,'3',Chr(24)); t Sets Line Spacing ) 
Writeln(Prn1; 
Writeln(Prn,'FEET':5); 
Write(Prn,' ':5); 
Print-Top(Density); 
Writeln(Prn) ; 
For i := 1 To Map-Length Do 
BEGIN 
Write(Prn,(n - i + 2) " 2:s); 
Print-Tic(Density. 1 ) ;  
Print-Bar(Density); 
Write(Prn,Esc,Density,Nl,NZ); 
For k := 1 To Width Do 
BEG IN 

Bit := I ;  
If (Odd(Bit-Maph[i,k] D i v  Bit)) Then 
Ch := 2 4 0  

Else Ch := 0; 
Bit : =  Bit + Bit; 
If (Odd(Bit-MapA[i,k] Div Bit)) rhen 
Ch := Ch + 15; 

For rn := 1 To 12 Do 
Write(Prn,Chr(Ch)): 

END; 
Pr i nt-Bar (Dens i ty) ; 
Writeln(Prn); 
Write(Prn,' ':5); 
Print_Tic(Density,2); 
Print-Bar(Density); 
W r i t e ( P r n , E s c , D e n s i t y , N 2 ) ;  
For k := I To Width Do 
BEGIN 
Bit := 4; 
If (Odd(Bit-MapALi,k] Div Bit)) Then 
Ch := 240  

Else Ch := 0; 
Bit := Bit + Bit: - .  

If (~dd(Bit-~ap"[i,kl Div Bit)) Then 



Ctl : = Ltl + 15; 
For m := 1 To 12 Do 
Write(Prn,Chr-(Ck?)); 

END; 
Pr int._.Har(Densi ty) ; 
Wri~t~c~ln(Pr-r~); 
Write(Pr-n,' '~5); 
Print-Tic(Density.3); 
Pr.i nt-Bar (Dens i ty) ; 
Write(Prn,Esc,Density,N11N2); 
For k := 1 To Width Do 
BEG1 N 
Bit := 16; 
If  (Odd(Bit-,MapA[i ,k] Div Bit)) Then 
Ch := 240 

Else Ch := 0; 
Bit := Bit + Bit; 
If (Odd(Bit-Map"[i,k] Div Bit)) Then 

Ch := Ch + 15; 
F-or m : = 1 To 12 D o  
Write(Prn,Chr(Ch)); 

END; 
Print-Bar(Density); 
Writeln(Prn); 
Write(Prmn,' ':5); 
Print-Tic(Density.4); 
Pr- i nt-Bar (Dens i ty) ; 
Write(Prn,Esc,Density,NI,N2); 
For k := 1 To Width D o  

BEGIN 
Bit := 64; 
If (Odd(B'it-Map^[i,kl Div Bit)) Then 
Ch := 240 

Else Ch := 0; 
Bit := Bit + Bit; 
If (Odd(Bit-MapA[i,kl Div Bit)) Then 
Ch := Ch + 15; 

For m := I To 12 D o  
Write(Prn,Chr(Ch)); 

END; 
Print-Bar(Density); 
Writ.eln(Prn); 

END ; 
Write(Prn, 0:s); 
Pr i nt-8ottom(Density) ; 
Writeln(I3rn); 
If Start-H i ght Then 
If (Prir~ter-Type = 2 )  Then 
Writeln(Prn,'START':(B + Width * 2)) 

Else Writeln(Prn,'START':(B + Width + (8 * Width) Div 10)) 
Else Writeln(Prn,'START' :8): 
Writ.aIn(Prn.Esc,'2',Chr(l2)); 

END; 

Procedure Graph ( Density : Dens-Type ) ;  

(IONST 
Debug - .- Fa i se; 

n, m Integer; 
nl, n2 Integer ; 
mL, mO Integer ; 
i .  5 Integer; 
Bit Integer ; -85- 
Set-Bi t : Integer ; 

-- - 



LIIL---__T-n.ye-ggp.._ -- -,... , . - . 
I est-61 r : 
Row Integer; 
Co 1 Integer ; 
Dist Integer; 
Edge Integer ; 
Line Array [-4..600] Of Integer; 

BEGIN 
If (Debug) Then 
Writeln(' Procedure Graph'); 

I 
If (Printer-Type = 1) Or (Printer-Type = 3) Then 
n := (512 Div Width) 

Else n := (420 Div Width); ( Number of dots per bit horizontally j 
m := (n Div 3); { Number of dots vertical l y I 
I f  (rn = 0) Then 

rn := 1; 
mL := rn * Length; 
mO := rn * Offset; 
Dist := 0; 
n := 3 * m; { Set for true 3 : 1 ratio 1 
nl := (Width * n + 6 )  Mod 256; 
n2 := (Width * n + 6) Div 256; 
If (Debug) Then 
Wrifeln(' Vert = ',m:4,' Horz = ',n:4,' nl, n2 ',nl:3,n2:4); 

Liner01 := 255; 
Writeln(Prn,Esc,'3',Ct>r(24)); 
Write(Prn,' ':GI; 
W r i t e ( P r n , E s c , D e n s i t y , C t ~ r ~ n 1 ) , C h ~ - ~ n 2 ~ , C h r ( O ~ , C h r ~ O ~ , C h r ~ O ~ . C h r ~ O ~ ~ ;  
For i := I To (Width * n + 2) Do 

Writeln(Prn); 
Set-Bit := 128; 
For i := -4 To 480 Do 

Line[i] := 0; 
If ((Length Mod 4) = 0) Then 
BEG IN 
Line[-]] := 128; 
Line[-21 := 128; 

END; 
If ((Length Mod 8) = 0) Then 
BEG 1 N 
Line[-31 := 128; 
Dist := (Length Div 8) * 2; 

I Line[-41 := 128; 
END; 

For Bit := 0 T o  (rnL - 1)  Do 
BEG IN 
Row := ((Bit + rnO) Oiv rn) Div 8 + 1; 
i := ((Bit + mO) Div rn) Mod 8; 
Test-Bit := Power[i]; 
If (((rnL -Bit) Mod (4*rn)) = 0) Then 
BEG1 N 
Line[-11 := Set-Bit; 
Line[-21 := Set-Bit; 

END; 
if (((rnL - Bit) Mod (8 * rn)) = 0) Then 
BEG IN 
Line[-31 := Set-Bit; 
Line[-41 := Set-Bit; 
Dist := (rnL - Bit) Div /8 * rn) * 2 ;  

END; 
For Col := I To Width Do 

lf (Odd(Bit-MapA[Row,CoI] Div Test-Bit)) Then 
Line[Col] := Line[Col] + Set-Bit; 

Set-Bit := Set-Bit Div 2; 
If (Set-Bi t = 0 )  Then -86- 



tSt(2IN 
I f  (Dist = 0) Then 
Write(Prn,' ' 2 6 )  

Else Write(Prn,Dist:6); 
Uist := 0; 
WritefPrn,Esc,Density,Chr(nl),Chr(n2)); 
For i := -4 To 0 Do 
BEG 1 N 

Write(Prn,Chr(Line[i])); 
Line[i] := 0; 

END; 
For i := I To WidthDo 
BEGIN 

For J := I To n Do 
Write(Prn,Chr(Line[i])); 

Line[i] := 0; 
END; 

Writeln(Prn.Chr(255)); 
Line[0] :=  255; 
Set-B i t : = 128 ; . . 

END; 
END; 

For i := -4 To - 1  Do 
Line[il := 0; 

For i :=  -4 To Width Do 
LineLi] := Line [i ]  + Set-Bit; 

Edge := 255-(Set-Bit Div 2)-(Set-Bit Div 4)-(Set-Bit Div 8)-(Set-Bit 
Set-Bit. Div 32)-(Set-Bit. Div 64)-(SetBit Div 128); 
Line[O] := Edge; 
Write(Prn,'O':6); 
rn := 2; 
Set_B i t : = Set-Bi t Di v 2; 
IS (Set-Bi t. = 0) 'Then 
BEGIN 
Dist : =  0; 
Write(Prn,Esc,Density,Chr(nl),Chr(n2)); 
For i := -4 To 0 Do 
BEGIN 

Wr-ite(Prn,Chr(Line[i])); 
Line[i] := 0; 

END; 
For i := 1 To Width Do 
BEG IN 

For .i :: I To n Do 
Writ.e(Prn,Chr(Line[i])); 

L.ine[i] := 0; 
ENLI: 

Writc+ln(Prn,Chr(255)); 
LinelO] :=  255; 
Set-Bit := 128; 
Writc(Prr1,' ':6); 

END; 
For Bit := 1 To 4 Do 
BEGIN 

For Col := 0 To (Width Div rn) Do 
Line[Col rn] := Line[Col * rn] + Set-Bit; 

I f  ( W i t  = 2 )  Then 
rr~ : = rrI + rn; 

Set-Bit. := Set-Bit Div 2; 
If (Set-Bit = 0 )  Then 
BEG I N 

W r - i t e ( P r n , € . s c , D e n s i t y , C t i r ( n 2 ) ) ;  
For i := -4 To iJ  Do 
BEG IN 

Div 16) - (  



- -- - tNU;  
For i := 1 To Width Do 

BEG l  N 
For j := 2 To n Do 

I Write(Prn,Chr(Line[ll)); 
Write(Prn,Chr(Line[iI)); 

I Line[i] := 0; 
END; 

Writeln(Prn.Chr(255)); 
Line[O] := 255; 
Set-Bit := 128; 
Write(Prn,' ':GI; 

END; 
END ; 

I f  (Set-Bit < >  128) Then 
BEG IN- 

Write(Prn,Esc,Density,Ch~-(nl) ,Chr(n2) ) ;  
For i := -4 To 0 Do 

Write(Prn.Chr(LineCi1)); 
For i := 1 To Width Do 

BEG 1 N 
For j := 2 To n Do 

Write(Prn,Chr(Line[l])); 
Write(Prn,Chr(Line[i])); 

END; 
Writeln(Prn,Chr(O)); 

END; 
Write(Prn,'O':7); 
For i := 1 To (Width Div 4) Do 
BEG IN 

Write(Prn,Esc,Density,Chr((4 * n - 14) Mod 256),Chr((4 * n - 14) Div 256)) 

For j := 1 To (4 * n - 14) DO 
Write(Prn,Chr(O)); 

Write(Prn,(i * 3):2); 
END; 

Writeln(Pr-n); 
If (Start-Right) Then 
Writein(Prn,'START':76) 

Else Writeln(Prn,'START':%; 
Writeln(Prn,Esc,'Z'); 

END; 

Procedure Map; 

BEGlN 
Header ; 
I f  (Printer-Type = I )  Then 
Graph('N'1 

Else i f  (Printer-Type = 2) Then 
Graph('K') 

Else i f  (Printer-Type = 3 )  Then 
Graph(Star) 

Else Dumb-Printer; 
Writeln(Prn.Chr(l2)); 

END; 

Procedure init-Count ( Var Count : Count-Type ) ;  

CONST 
Debug - - False; 

VAR 
i . j  I nteger; 



I I- (ut:oug) I rten 
Wr i t:e l n ( ' Procedure 1 nit. Count' ) ; - 

For i :=  0 To 255 Do 
HEC; I N ~~ ~~ 

I f  (Odd(i Div Power[O])) Then 
Count[i] := 1 

Else Cc~untCi] := 0; 
If (Odd(i Div Power[l])) Then 
Count[iJ := 1 + Count[i]; 

If (C)dd(i Div Power[2])) Then 
Countji] := I +Count[i]; 

If (Odd(i Uiv PowerC31)) Then 
Count[ij := I + CountCi]; 

If (Odd(i Uiv Power[4])) Then 
Cour>t C i 1 : = 1 + Count [ i 1 ; 

If (Odd(i Uiv Power[5])) Then 
Coi.tn-t[i] := 1 + CountCi]; 

IF (,C)dd(i Div PowerE61)) Then 
CountCiJ := 1 + CountCi]; 

I f  (Odd(i Div Power[7])) Then 
Count[i] := 1 + CountCi]; 

END; 
If (Debug) Then 

BEG 1 N 
Write(Prn,' ' ) ;  
For i := 0 To 15 Do 
Write(Prn,i:4); 
Writeln(Prn); 
Writ.e(Prn,' ' ) ;  
For i := 0 To 15--do 
Wr-ito(Pr-n, '- ' ) ;  
Writeln(Prn); 
For i := 0 To 15 Do 

t3EG 1 N 
Write(Prn,i:4,' : ' ) ;  
For j := 0 To 15 Do 
Write(Prn.Count[i * 16 + j]:4); 

Writeln(Prn,Chr( 12) ) ;  
ENI) ; 

FNCJ; 
IZNU; 

Procedure Map-Percent; 

CONST 
Debug - - 

VAR 
Count 
Total s 
Co l -Off 
Row-Off 
No__Percet-it 
i . 5 
Index 

False; 

Count-Type; 
Array [0..64] Of Integer; 
Integer; 
Integer; 
Integer ; 
Integer ; 
Integer; 

HEGIN 
If (Debug) Then 
Writrlrt('Procedure Map-Percent'); 

If (Width > 40) AND (PrinterJype In [1,2]) Then { Compressed 3 
Write(IJrn,Chr(lS)); { Print Mode 1 

Header; 
If (Odd(Map-Length)) Then 
Row-Off := 1 

E l s e  Row-Off := 0; 
I f '  (Start-Rlght) Then -89- 
"1: . . ... .. 
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-CBl utt '- . - -atn 
Else C O I - O ~ ~  := 0 ;  
No-Percent := ((Width - 1 )  Div 4); 
In i t-Count ( Count) ; 

i For i := o TO 64 DO 
Totals[i] := 0; 

I Writeln(Prn,' FEET'); 
Write(Prn, (((Map-Length - 1 )  Div 2 + 1 )  * 4) :6,'--'); 
For i := 0 To No-Percent Do 
Write(Prn.'------- ' 1 ;  

Writelr~(Prn); 
For i := 1 To Map-Length Do 
BEG IN 

For j := 0 To (Width - 1 )  Do 
BEG IN 

lndex := Bit-Mape[i,j + 11; 
if (Index < 0) Then 
Index := Index + 256; 

Totals[(j + Col-Off) Div 41 := Totals[(j + Col-Off) Div 41 + CountClnd 
ex1 ; 

END; 
If ( ~ o t  Odd( i + How-Off) ) Then 
BEGIN 
Write(Prn'i':8); 
For j :=  O To No-Percent Do 
Write(Prn,'i':7); 
Writeln(Prn); 
Write(Prn,';':H); 
For .i := O To No-Per'c;ent Do 
Writ:e(Prn,(Totals[j] / 0.64):5:1,' if); 

Writeln(Prn); 
Write(Prn'[':A); 
For j := 0 To No-Percent Do 
Wrjte(Prn,'i ':7); 
Writeln(Prn); 
Write(Prn,(((Map-Length - i f  Div 2) * 4):6,'--'); 
For j := O To No-Percent Do 
Write(Prn,'-------'I; 

~riteln(Prn); 
If (Debug) Then 
BEG IN 
For j := 0 To No-Percent Do 
Write(TotaIs[jl:5); 

Wr-iteln; 
END; 

For j := 0 lo No-Percent Do 
lotals[jl := 0; 

END; 
END; 

Write(Prn,';':8); 
For i := 0 To No-Percent Do 
Write(Prn,';':7); 

Writeln(Prn); 
Write(Prn,'O':8); 
For i := 1 To No-Percent + 1 Do 
Writc(Prn,(i * 3 ) : 7 ) ;  

Writeln(Prn); 
If (S.tart-Hi g h t )  Then 
Write In(Prr-I, 'START' : ( 18 + 7 * No-Per-cent.)) 

Else W r i t e l n ( P r n , ' S T A R T ' : l i ) ;  
I f  (Width > 40) AND (Printer-Type in [1,23) Then t Compressed j 
Write(Prn.Chr(i8)); { Pr i r1.t Mode j 

Writeln(Prn.Chr(l2)); ( Form Feed ) I Off 1 
END ; 

Procedure Disnlav Options; 
-90- 



(.:ONST 
-. 

I 
Debug - Fa1 se; 

- [ , , , , ~ z ? , ~ p r , , P , , r t r , ~ T r , , s < , r ~ ~ ~ " r e r , ~ E , , ~ a r * r * ~ , ;  
I 

Val id - 

VAR 
I n-Ci, i nteger ; 1 I 

C h Char- ; 
Quit Boo l ean ; 
5tr ing LString(80); I 

i 
8EGIN 

I f  Debug W e n  Wr i tel n( ' Di splay-Opt i ons' ) ; 
Ouit := False: 
C~EPEAT 
Cl ear-Screen; 
Home ; 
Writein; 

I 
Writein(' IOWA O.O.T.'); 
Writeln; I 
Writein(' DELAMINATION MAPS'); 

I 
I 

W1-1'telri(' I : 8 Inches Wide'); 
Writein(' 2 : 4 Dots Per 3 Inches'): 
Wr iteln; I 

Writein(' FUNCTIONS'); j 
Wr-i-tein(' P : Percentages'); 
Wri-ke(' ' 1 ;  
String : =  'T : TI 855 Printer'; 1 
I f  (Pr iriter-Type = 1 ) Then 
Reverse(Str i ng) 

Else Write(String); 1 
Writeln; 

i 
Write(' ' f ;  
String := 'S : Star Printer' ; 
IF (Printer-Type = 3) Then 1 
Heverse(5t.r i ng) 

Else Write(String); 
Writeln; 

\ 

Wr i.te( ' ' ) :  
j 

String :=  'E : Epson Printer'; 
I f  (Printer-Type = 2) Then 
Reverse(String) 

Else Write(St.ring); 
Write I n ;  

1 
Write( ' ' ) ;  
String := 'A : Alphanumeric Printer'; I 
If Not. (Printer-Type in [ I  ,2,3]) 'Then 
Reverse(String) 

Else Write(String); 
Writeln; 

I 
Writein(' Q : Quit'); 
REPEAT 

In-Ch := Dosxqq(6.255); 
LiNTlL (In-Ch < >  0); 

I 
i:h := Chr(ln-Ch); 
Writeln; 
Wf-iteln; 
If (Ch In Valid) Then 

i 
Write(' Working...'); 

Cursor-OFf; 1 
C:ase C;h O f  

' 1 '  : Map; I i ,.,, : If (Printer-Type = 1) Then 
L t 

If (Width < 45) Then 
Scaie_4_To_3('N') -91 - 

Else Scale-4-To-3('0') 
- . ,  - - .  - . .~ .. .---. -. I 
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1f (width < 35) Then 
Scale-4-T0_3('K') 

E 1 se Scal e-4-To-3 ( ' L '  ) 
! 
1 Else If (Printer-Type = 3) Then 

Scal e-4-70-3 (Star) 
Else Dumb-Printer; 

'p','P' : Map-Percent; 
't','T' : BEGIN 

Init-Printer := True; 
Printer-Type := I ;  

END; 
'e','E' : BEGIN 

Init-Printer := True; 
Printer-Type := 2; 

END; 
's','S' : BEGIN 

Init-Printer := True; 
Printer-Type := 3; 

END; 
'a','A' : BEGIN 

Init-Printer := False; 
Pr i nter-Type : = - 1 ; 

END; 
'QS,'q' : Quit := True; 

Otherwise ( 1;  
END; 

UNTIL (Quit); 
Cur-sor-On; 

END; 

BEG 1 N 
Starc11 := ' * ' ;  
Star[2] := Chr(5); 
Starc01 := Chr(2); 
PowerCOl :=  1 ;  
Power[]] := 2; 
Power[2] := 4; 
Power[3] := 8; 
Power[4] := 16; 
Power[S] := 32; 
PowerL63 := 64; 
PowerC71 := 128; 
Assign(Prn,'PRN'); 
Rewrite(Prn); 
Printer-Type := Def-Printer; 
Init-Pri r~ter := True; 
REPEAT 

Get-Information; 
Proces-Sec t ion; 
If Ok Then Display-Options; 
Wri teln; 
Write(' Continue With Another Section (<cr> = No) ? ' ) ;  
Dispose(8it-Map); 
Close(1nfo); 
Read I r>(Br idge-l O )  ; 

UNTIL (Ord(Bridge-IO[O]) = 0) Or (Bridge-_lD[1] In L'n','N'I); 
I f  (Printer-Type = I )  Or (Printer-Type = 2) Then 
Write(Prn,Esc,'@'); 

Close(Prn); 
END. 



Module Util ities; 

Function Get-lnt ( Limit : Integer ) : Integer; 

CONSi 
Digits = ['1','2','3','4','5','6','7','8'v'9','O']; 

VAR 
i : Integerd; 
.i : integer; 
Minus : Boolean; 
CII : Char; 

UE~;IN 
i := 0; 
5 := 0; 
Minus := False; 
I f  Not Eoln Then Read(ct1) Else Ch := ' ? ' :  
While (Not (Ch In Digits)) And (Ch < >  ' - ' )  And (Not Eoln) Do 

Read(ch) ; 
I f  (Not Eoln) And (Ch = ' - ' )  Then 
REG 1 N 

Minus := True; 
Read (Ch ) ; 

END; 
If (Not (Ch In Digits)) And (Not Eoln) Then 
BEG IN 

Minus := False; 
i := Get-Int(Limit); 

END 
Else While (Ch In Digits) And (j < Limit) Do 

BEGIN 
i := i * 10 + Ord(Ch) - Ord('Or); 
j := j + 1 ;  
If Eoln Then j := Limit 
klse Read(c:h); 

END; 
If Minus Then i := -i; 
If ( i  <=  Maxlnt) And ( i  >= -MaxInt) Then 
Get-lnt := Retype(1nteger.i) 

Else BEGIN 
Writeln(' Integer Quantity Overflow; Value Set To ZERO'); 
Writeln(' Value Must Be Between',MaxInt:7,' And',-Maxint:8); 
Get-lnt := 0; 

END; 
Readln; 

END ; 

END. 



A.7 SAMPLE PLOTS 



IOWA D.O.T. 
DELAMINATION MAP 

D.O.T. E x a m p l e  P l o t  

Ju ly  1 1 9 8 4  D e l a m i n a t i o n  a t  4 0 0  mV 

L e n g t h  = 18 F e e t  0 I n c h e s  Width = 18 F e e t  0 I n c h e s  

T o t a l  A r e a  = 3 2 4 . 0 0  S q u a r e  F e e t  P e r c e n t a g e  B a d  = 3 .13% 

I 
I ,T . . . , - . 7 - . . T - -  ^ --.- - ----...r. -. , - 7-'- 

0 3 6 9 12 15 I 
START 



IOWA D.O.T. 
DELAMlNATlON MAP 

D.O. T .  Example Plot 

J u l y  1 1984 Delarninationat 4 0 0 m V  

Length = 18 Feet 0 Inches Width = 18 Feet 0 Inches 

Total Area = 324.00 Square Feet Percentage Bad = 3.13% 

FEET -- 

'"I- -i 

0 2 4 6 8 10 12 14 16 18 
STARS 



IOWA D.O. T. 
DELAMINATION MAP 

D . O . T .  Example Plot 

July 1 1984 Del ami nat ion at 400 rnV 

Length = 18 Feet 0 Inches Width = 18 Feet 0 Inches I 1 
Total Area = 324.00 Square Feet Percentage Bad = 3.13% 

FEET 



IOWA D.O.T. 
DELAMINATION MAP 

Very Wide B r i d g e  

6 - 20 -85 D e l a r n i n a t i o n a t  400rnV 

Length = 12 Fee t  6 Inches Width = 33 Feet  0 Inches 
I 

Total A r e a  = 412.50 Square Feet  Percentage Bad = 2.73% 

FEET I 
14  -r-.-'------ - p---.-.---.--..-,-., 

i 

I I 
0 1 y T I T T I V ? - V T T ' T 7 - ' r ' r ' ~ ~ ~ ~ ' r l r r r ~ T r ? ~ ~ ~ ~ ~ ~ r - l  

0 2 4 6 8 10 12 14 16 18 20  22  2 4  26 28 30 32 
START 



IOYA D.O.T.  
DELAHINATION HAP 

Very Wide Bridge 

6 - 20 -85 Delaminatiun at 400 mV 

Length = 12 feet 6 lnches Yidth = 33 feet 0 Inches 

Total Area = 412.50 Square Feet Percentage Bad = 2.731 

FEET 
16------------------------------------------------------------------------------- 

START 




