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1.0

1.1

1.2

1.3

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 recalts
in a fraction of the time previously required for manual analysis
of the analog data captured on a strip chart recorder.

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 provided by the
Delamtect and recorded on a third channel of the analog recorder.

D & D DATA ACQUISTION SYSTEM (DAS)

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

A nmicroprocessor 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.

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

1.

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 COM1 port. The printer is attached through the
Centronics compatible PRN port.

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

2.1

2.2

THEORY OF OPERATLON

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.

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 +12 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.

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 dlgltlzed
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 fifth
sample p01nt 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 adgustment 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 R§-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
peginning 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 om 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.
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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

OWO~IORNWL o b e
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Cassette insertion and removal i1s done by pressing the POWER
pushbutton (it will illuminate), then manually lifting the
door latch allowing the door to swing open, and inserting or
ramoving 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 COM1 port.

sEul



2.4

‘The TERMINAL PORT should be disconnected during this

operation.
SPERRY/ZENITH/IBM PC PROGRAMS

Two programs have been written to process the data collected
on the Techtran 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.

The' 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
21 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



associated with the SPERRY/ZENITH/IBM PC. TFloppy disk
drives have a maximum capacity of 320K or 360K bytes
depending upon the version of DOS which is being used.

Two files are created by the TAPEREAD program. The first is
a temporary file which contains a copy of the data read from
the Techtran recorder. This temporary file is always
written to the default system disk drive. The second file
is the disk file which contains the data without the
sequence numbers and end of file characters. 1In addition,
the second file contains a header record with information
about the bridge. A user prompt for the file name can also
inciude a disk drive designation if one other than the
present default drive is desired.

Since each pass contains 2 channels of data and pairs of
data are recorded for every 3 inches of travel, 8 data bytes
are recorded for every foot of travel on a pass. Thus, the
maximum pass- -foot distance which can be written to a 320K
218k file is 40K and the maximum for a 360K disk file is

5K, '

This would lower the size of a deck surface Wthh can be
handled for a 320K digkette to

PASSES LENGTH TOTAL

10 4000 ft 40,000 bytes
20 2000 40,000

etc. |

A PC with a winchester (hard) disk drive does not hawve this
size constraint since files in excess of 100,000 bytes
present no space problem provided the disk is not full with
other 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 ' 33 A,B,C, ...

Length in samples 34 35 Binary, high byte lst

Normal or Slewed 36 N,n,S,s
Distance in inches (R) 37  ~ 38 Binary, high byte 1lst
Distance in inches (L) 39 40 Binary, high byte lst

Start Right/Left 37 R,r,L,1
Date Info 42 - 54
Extra space 55 - 63
Bridge data ‘ 64 - 127

Bridge data in the PC files do not alternate between left
and right channels every byte. 1Instead, 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.

Digk filenames follow standard MS DOS conventions and can
have up to 8 characters with an optional 3 character
extension, such as 'BR125437.DAT'. 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
£ill 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.

Lf 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

R



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 1ig
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 bégéiine vaiﬁéi_éa§_be alEéSéé’£§'; 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 wvaries 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.
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Brldge decks wider than 30 feet (20 passes) will be plotted
in a compressed mode when using the percentage plot ().
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.

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

-10-
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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 £t), the
perturbation should not be observable.

_1‘1“



3.0 OPERATING INSTRUCTIONS

3.1 DATA ACQUISTION PROCEDURES

1.

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

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

LOWER THE DISTANCE WHEEL AND INSERT HOLDING PIN IN OTHER

"HOLE.

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*£§D THE POWER SWITCH LIGHT SHOULD BE ON AT THIS
TIME. :

REPEAT THIS STEP UNTIL THE CORRECT RECORDER STATUS IS
OBSERVED.

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.

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

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. ILF ADAVERTENTLY PUSHED TWICE ON
SUBSEQUENT PASSES, PUSH AGAIN UNTIL LIGHT COMES ON AND

~19-~



10.

11.

12.

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

AT END OF EACH PASS, PUSH EVENT SWITCH ONCE TO TURN GREEN

RECORDER LIGHT OFF AND STOP DATA COLLECTION FOR THAT
PASS.

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

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

WHEN DONE WITH LAST PASS, TURN OFF THE DELAMTECT

- TRANSMITTER, 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. : '

13-



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 ELTHER
PROGRAM, SIMPLY TYPE 'TAPEREAD' OR 'BRIDGE'.

AT LEAST 2 FORMATTED DATA DISKS SHOULD BE AVAILABLE TO
USE WITH THE TAPEREAD PROGRAM. FOR SMALL BRIDGES, BOTH
THE TEMPORARY FILE AND FINAL DATA FILE CAN PROBABLY 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:.

AN RS-232 CABLE IS REQUIRED TO CONNECT THE TECHTRAN
RECORDER TO THE COM1 PORT ON THE SPERRY/ZENITH/IBM PC.
THE SPERRY COM1 PORT IS FOUND ON THE BACK NEAR THE CENTER
BOTTOM IN A HORIZONTAL POSITION.

- 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.

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 1IDb:
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.

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

-4~
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OR

A PROMPT FOR THE DISK FILE NAME WITH THE SURVEY DATA 1S
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: & INCH WIDE GRAPHICS PLOT

2: 4 DOTS PER 3 INCH GRAPHICS PLOT WITH EQUAL SCALES
P: PERCENTAGES IN EACH 4' X 3' GRID BOX

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

15—



A.0 APPENDICES : TECHNICAL REFERENCE MATERIALS

A.1 DELAMTECT SCHEMATICS AND MODIFICATIONS

~16-
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Wd!ow Springs Clrc!e, ﬁD 5, York, Pa 17402 o  (717) 767-6511 .  TWX: 570 657 4214 RLC YRK

‘.
»

MODEL [ SC MEASURING WHEEL LENGTH SENSOR

AN ECONOMICAL ANSWER TQ HIGH SPEED, UNI-DIRECTIONAL LENGTH MEASUREMENT FOR PAPER,
- ' TEXTH.ES, FILM, FOIL, FOAM & METAL STRIP PRODUCTS RUNNING THRQUGH REWINDERS,
PRINTING PRESSES, SLITTERS, SPOOLERS, SHEETERS & OTHER WERB, STRIP

: Of RIBBON HANDLING APPLICATIONS.

-~ CURRENT SINK QUTPUT
« AVAILABLE WITH:
ONE OR TWO WHEELS
ROUND, FLAT & KNURLED TREAD
ENGLISH & METRIC UNITS
- FOR MEASURING
INCHES, FEET, YARDS
CENTIMETERS, METERS
FT/MIN, YDS/MIN, MTRS/MIN

y

) Model, LSC Length Sansors are designed for accurate direction of voration provided the direction does not
reliable opervation at high speeds. A slotted, shafc- change. In applications where reversing occurs, the up/
mounted difsc in the @gasf aluminum housing is scanned by down counter direction must be controllied by an external
an . L.E.DF and photo sensor. The resulting signal is switch contact to correspond to the divection of motion.
ampleieei shaped, and appears as a curreat-siuking out- (As an alternative an RPGB with quadrature outpur can be
put pulse, compatible with wmost RLC Counters, Motion outfitced as a length sensor, see following page)

Monitors and controls. The unit will operate in either

p Unlike mechanical wmeasuring wheels the LSC has no
DIMEQSIONS& MOUNTING " - . internal cam switches or dividing gears to wear or
INGHES UMM HOTE: Weight of LSC provides suf- treate drag. This means lighter wheel pressures since
ficienr traction for accurate oper- the only resistance the wheel encounters is due to very .
, ation when mounted as shown, with| low bearing friction. Low wheel pressures in turn, means
} 3.1 as) arm angle {from horizonal not ex- less weatr on the wheel tread and less danger of marking
e 4435 0112.51 ceeding  +/-0° and with hinge the product.
clamp toward ‘the far extreme of X . .
the extension arm, Other Specifications include:
TATFION:  Dowiward temsioml 1+ ' - QUTPUT: NPN Open-Collector, current-iimited.at 40ma
on  sigmal cable can cause 28 VDC maximum.
[ L f LSC wheells) to lift. Make MAX SHAFT SPEED: 3600 RPM (See wheel information, follow-
ru vs* g |sure cable Is clamped to ma- ing page tor wheel speed restricticns!
E (333) {83} |chine frame npear LSC and : . . ) )
o 5L | |liow siack. CONSTRUCTION: 'Cast Aluminum housing, Scainless Steel Tube
pEL: 3-WiRE, 10'L, extansion. Oil impregnated sintered bronze bearings,
i ﬁc’ \cl,,aumca HOLES SHIELDEQ Lifetime lubricated. Shielded, 3-—Wll‘€!d. s:-g%al cabie,
28 I8 SRACKETS FQR SIGNAL CABLE 10'long. Operating Temperature range 0°to 60°C, waight
e /4" DA, B0LYS : 1.8 iba.
[Ty
:J ” 4%
L © TO ORDER: ASSEMBLE COMPLETE PART NO. AS FOLLOWS:
}-»-zs-unﬂm-i

433 Mgt WA, PART NO.—LSC

e T o e T A

Lehgth Sensors t-
hould b ted @ :
.goo:::easuif:goun : WHEEL CODES
wheells! contact {See dascription of wheals &
ribbon. strip or web STEEL ot coame & NQ, OF WHEELS codes next page)
asut't' passes ove.:; a ﬁ:.ENsz ‘é?r??;?\';::noo $ for Single ___Q %esdeSeEIS
reller., As an altern- D for Dual QUL eoprene .
ative wheells) can be fuusr o ggggs OF - Flat Tread Polyuretﬁhanel//
driven by roller SEFARATELY) OK - Flat Tread Knurled )
surface next te s ) -
material being
measured.
f 1
gQUl’VALE}N? CIRCUIT, CONNEGCTIONS & WAVEFORMS SUTPUT WEERT
S DESIRED UNITS PULSE RATE [2-DIGIT
. wo OF MEASURE {PULSES/UNIT) | CORE
L HZVRE AT 30MA INCHES JTNCH Tt
. i L
o puLse suapina Pt CHES IV 1730743 0/ INCH - |,
3 |AMPUIFIER . CLs A T ] [FOOT F i
= ' r OMA, WAX. AT 3tV W 1710THS 0/FCOT F2
chgsn w i&: Lo +26V MAX. AT OMA FEET IN 1/100THS ?3:;‘ QT ;;
< \ g LK YARDS
AN - Y SaMman YARDS LN 1/10THS G/YARD V2
s SHIELD- CONKECT TO COMMON »~—§§E€?SW L/100THS ?gg%;a Y3
TERARINAL AT INPUT OF INGICATOR . TR YAIG R MOIMETER “‘__.,
qurpur, ue r.omajzE REA A N e F,:qeg;;ég_—vl ™ METERS 11 1/ i00THE (GHy 100 [METER W3
Sty 3N, FFEET/ LN gg;mm E:
*YARDSTMIN YARD
3‘;’1’2’..‘%“},’&“‘3.;32""‘4353': LT T TS e EYARDS/MIN [0 171000 600/ VARD ¥6 °+
(/3 o OR 1/AMTA WHEELS WITH FMETERS JMIN 60/ METER Me
*METERS/MIN [N 1/10THS 600/METER MO

(QUTPYT UNIT CODES:IA,YO, & MO, Wﬂ“sﬁ

gg&asfm%m;osu‘é%'éﬂfmlm}-r ':umtst't:‘ * Pr imarily used for T;Shﬂg?ei‘e;gs & Motion dMnmcorssa

% Check counter or indicator using this cutput for compati- #% Qutput  from 10, units code are 50usec
bility. Cannot be frequency doubled externally. pulses [See waverorms at left). Check compatibility
U A i - aof instrument, control, or counter for use with this

waveform, Cannot be frequency doubled externally.

35



ABQUT ACCURACY IN LENGTH SENSOR APPLICATIONS

USING THE MODEL RMX RATE MULTIPLIER FOR CORRECTION, UNITS CONVERSION & WHEEL WEAR COMPENSATION

.. Length Sensor wheels have a nominal acguracy of 0.1%
which means that under idesl conditions the measurament

should be accurate to within 1 part in 1000,
conditions aye vealized when measuring hard,
strong materials such as metal strip,

paper. However, materials that are thick, sofg,

Ideal

thin and
feil or hard

Spongy

or. elastic can present problems in obtaining tyue read-

ings directly, since

the surface geometry may
predictable.

not be

The great majority of these situations can be accommo-
dated by feeding the output from the Lengch Sensor to a
Model RMX Rate Multiplier prigr to counting or speed

measurement. The Rate Multiplier applies a presettable
correction multiplier to the pulse Crain by dropping or
adding pulses as required to obtain a corrected measure-
ment. The presettable multiplier is entered in via thumb-
wheel switches to an accuracy of four decimal piaces.

In addition ¢ correcting for elastic and compliance
errors, the Rate Multiplier can also be used in applica-~
tions where English/Metric Conversicns must be made and
for compensating for wheel wear. (For more information
see data sheet on the Model ERMX Rate Multiplier in
Accessories section of the Catalog)

LENGTH SENSOR CONVERSION BRACKET (P/N LSCB-1000) .

ADAPTS RPGB ROTARY PULSE GENERATOR TO LENGTH MEASUREMENT

~ FOR. Bi-DIRECTIONAL -MOTION APPLICATIONS
REQUIRING QUADRATURE

- FOR FINE RESOLUTION, HIGH-PULSE-RATE APPLICATIONS

This cenversion bracket allows the customer to assem~
ble a custom length sensor by purchasing the following
items separately.

1. Length Sensor Conversion Bracket (P/N LSCR-1000Q)

2. RPGB with appropriate PPR and Single Channel or Quad-
rature Output {(See RPGR data sheet, Section D of the
Catalog) ) i

3. One or two measuring wheels (Listed below)

4. Hinge Clamp Assembliy {Lisced below)

The tubular arm length of Chis bracket, related to
the wheel axis center-iline of the RPGB is 6.8" similar
to the L[3C (see previous page}. The 10' long, 4-wire,
shielded cable (included with conversion bracket) has
the same color coding as described for the RPGB cable
P/N CCA~RPG-QL in the BRPGB data sheet. Screws Eor mount-

ing the conversion bracket te the RPGB are iacluded. To -

order see table below.

Round Section Replaceable i
Tire .210" Section Dia. A
£y % Black Neoprene £ ser
SCREW ] screw
FOR USE ON: Metal, paper, foil, } B3
376 £ilm and hard plastics. e
oL Line contact on material he- 2
ing measured, convenient when -
F available measuring track is E oast
narrow or for measuring om (4 aLim
g? end of roller beside passing 7%
#3 macerial,
~mlsiha— Max. Speed: 3000 RPM

White, Smooth Polyurethane

Tread

.
FOR USE ON: Soft, smooth ma-
terials such as soft
matting, cardboard, fine weave
textiles. Broad wheel tread

minimizes. contact pressure and
white polyurethane tread mini-

mizes marking.
Max. Speed:

Standard wheels - 600 RPM
[ P R e nAnM DDA
PRALETICE 00 2uvyu AL

Available on special order.

i { cope 9K

Biamond Knuried Aluminum |
Tread

paper,

FOR USE ON: Rubber, coarse
weave fabrics, rough wood
surfaces, foam, insulation.

MAX. SPEED: .
Standard wheel - 600 RPM
Balance to 3000 RFM

Available on special order.’

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, selection
proper comblnation is relatively
example, with a l-foot wheel circumference a
Rotary Pulse Generator will deliver 1 pulse/fr,
would deliver 12 pulses/ft (or 1 pulse/inchl;

would yield 100 pulses/ft; and 120 PPR would

measuring to 1/10th of an inch (1/120th of a foot).

‘Measuring in yards ovr meters however is a bi
involved since a 1 yard or 1 mecer circumference
would be prohibitively large. Instead,

of the

straight fowward, For

1 PPR
12 PER

100 PPR

permit

t more
wheel

4710 yard and

4/10 mecer wheels can be used in conjunction with RPGB's
in either of two ways. First, RPCGB's with PPR's of 1, 10
and 100 can be used with a Modei BDMD {Bi-Directional
Motion Decoder, See Accessories Section of cataleg). The

BOMD can guadruple the gquadrature signal Lnput and deliv—

er 4, 40 ovr 400 PPR rtespectively uhen used with these
RPGB's, allowing measurement of yards or meters in incre-
ments of 1/10th, 1/100ch or 1/1000th. The second approach
would be fo use an RPGB with &, &40 or 400 PPR (available
on  special order) to generate the desired measuring
increments directly, ¥With either of these approaches,
the largest measuring increment available is 1/10th of a
meter 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 | pulse/yard and 1 pulse/mecer. This is done by
using a 1/3 vard or 1/3 wmeter wheel wivh a PPR of 1

internally divided by 3. This capability is not available

with Model RPGB Rotary Pulse Generatovrs)

ORDERING INFORMATION WMEELS & REPLACEMENT TIRES FOR CODE - OR WHEELS

WHEEL

L
coDE | CIRCUMFERENCE PART NO, 'g;%i CIRCUMFERENCE PART NO,
L/foot (1/3 vd) W;—1000-Oﬂ /4: 1 foot (1/3 vd) | WF~-1000~0K/A
/3 meter WH-03132.0R 173 meter =~0333-0K /A
08 g WY 03000k 7% oK a; Oths yard 1 WY-0400-0K /4
4f10che meter 40008 4f10cns meter VIM=DA400~-0K /A
1 foot €l;;3 vl WF=1000-0 A aepLace~ L1 Foor (173 vd)| TOR=-F~1000/A
173 meter WH-0333-0F /A MENT /3 mecter OR~M-0333/5
O R 5400 0F ] T"‘éﬁ,{"" 4710ths vard | TOB=Y~0400 /A
4/10trhy meter wWi-0406-0F /4 wHEELS [ 4/10ths meter TOR~M~0400/A
ACCESSORIES
DESCRIPTION PART NOQ,

LENGTH SENSOR CONVERSION BRACKET FOR RPGH

LECB-1000 /A

AINGE CLAMF ASSEMBLY FOR MODEL LSC & CONVERSION BRACKET [above  TLBA=HCO~00 /A &f’/

RED LION CONTROLS

Willow Springs Circle, RD 5, York, Pa. 17402
(717) 767-6517 TWX: 510 657 4214 RLC YRK

_36,.

———

e



FARTS LIST

LHEOF AT BOARD

COMPONENT  NUMEBER PSR P T ION
DR CRIGMTETY

£l L GAT wld. Capacitor
LS AT pF. Mica Capacitor
G, s 08 0a Q7 08 0w, 010, 2]
L | uFd“ faramic Capacitor
oz 0.0 ufd, Ceramis Capacitor
C1E 1ouFd, B0 v Electrolytic Capacitor
L R o 150 pf. Mica Capacitor

<A1 DE-Z5E Rt. Angle P.C. Mount Connecstor

e : 4 Fin PLCL Mount Header
e A A Amp Mate-M-lock w/pdins

“R1, R O Ohm 174 Watt 5% Fesistor
R ‘ Ak tdhm 1 /4 Watt 39 Resistor
Fed, RS IM Cihn 174 Watt 5% Reststor
Fode, A7 IRE RS RIG, R, RIZ, RIS R4, RIS

LUI Lt Lfﬂ Watt 5% Rcrimtmv

: Hié,Rl? ¥ Ohm 174 Watt 1% Resistor

Ry AEC02A Microprocesser T.0

2 AL A-LE Fam .0

B R w7LE Eprom 1.0,

N Wl 218 Peridpheral Interface Adaptor

{ 1A Dommunicationg [anrkara J

S W7 S ENTALELR L.

s ENTAGA TTL T.0
LI NE””HW Timer 1.0,
Lo i ECAL TN ﬁ/h Converter
Lz ‘ ‘un14d“ R Drdiver 1.0,
LIz na l4ee RS Receiver 1.0

L

¥
T

CXTALL 1L.E45E Mhz. Crystal
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1720
L7
PSR
1A8"

Interface Cabla

4 Contact Ribbon Socket Cobnectors

28 AWE 34 Conductor Ribhon Cable

Tape Retorder Cable:

 DRE-25F Ribbon Connectors

28 AWE 25 Conductor Ribbon Cable

Har dwares
440 X E/8" Hex Fosts
440 X EZ/8" Machine Screws
24 Fin 1., Sogkst
23 AWG Red Hookup Wire
PE AWG Yellow Hookup Wire
22 AkGE Blue Hookup Wire
22 AWE White Hookup Wire

—~38-



IMTERFACZE & POWER SUPPLY BUOARD

COMFONENT NMUMBER . PDESCRIFTION
OF OUANMTITY

L

]

2 oufd. 25 wv.e Tantalun Capacitor
2 ' 100 wid., 2% v, Electrolvtic Capacitar

) =

J3, 34 & Pin Amp Mate-M-lock Connector w/sockete
k1 Read Relay-Radio Bhack 279232
L1 Lo Leamp Holder~Radio Shaph 273%9-324

2 B4 Fin PLOL Mount Header

4 & Fin Anp Mate-N-Look Connsotor w/pins
4 ? Fin Receptacle-fAmp CPC w/pins

Fés 4 Fin Receptacle-bmp CFE w/pins

“R1.R4 D Ohm 174 Watt 5% Resistor
i o li Ohm 174 Watt 5% Resistor
R B2k Ghm 174 Watt 5% Resistor
o E oOhm 5 Watt 1% Resistor

Ut wa7gH0E Voltltage Regulator
LIz LMILIN Comparator 1.0,
LIS SBN7406M TTL, 1.0,

Hardware:s
1 Wi487 lL.amp
@ 440 SBrandofd Terminals
£ Aoy BB Mew Posts
1 T3 Spacesaver Heat Sink HMSI1O0R2
20 L-84G X /8" Machine Sorews
1Q S0 e Muts
Lo H4-40 Lockwashers
ot 22 AWE Black Hookup Wivre

a5t Fedd Hookup Wire

fhrangs HMookup Wire
Yellow Hookup bire
Green Hookup Wire
Blue Hoolkup Wire

1 Lbray Mookuap Wire
@ White Mookup Wireg

~39-



DELAMTECT MODIFICATION

COMPOMENT NUMBER DEGCRIFTION
(IR CHIANTITY

o g Fin Receptacle-fnp CPC w/ping

Har chwar e
4 B0 X RSRY Machine Serews
4 440 Lockwashers
4 Geed ) Hey Mutg

2 Single Conductor Shielded Wire
1 AWNG Orange Hookup Wire
i? AWNE White Hookup Wire

AWG Gray Hookup Wire
ARG Fed Hookup Wire
GG Black Hookup Wire

40~



COMPOMERNT  NUMBER
OR SIANTTITY

DEL

Jé

COMPONERNT MUMBER
P GANTITY

R

COFFONERT  MUMBER
R GUANTITY

oy

2 1/2
AV

rmy s
et 1. A

DISTANCE

DESCREFT

Distance PMea
Fed Lion L4
Feed  Lodom

o 6o

o A G

BENSOR

O

OF Wheel

weing Transducer

Smrysor

00 Bracket

AoFin Plug-fmp OFC w/sockets

COMPUTER
HESURIFY
DR-25F D Connecto

DE-2558 0 SDonnecta
DE-2% 0 Connector

CarE

TON

Pl dee

-l der
Honde

2POMRWE 7 Conductor Cable

SIGMNAL & POKW

ER CHARLE

DESCRIFTION

Tyvpe
Type

& Fin Plugs--amp CFC w/sockets
22 AWG 4 Conductor Cable

Single Conductor
Bpiral Cable Wrap

Bhielded

41~
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COMMAND REFERENCE

REMOTE
: BINARY SWITCH MANUAL COMMAND
FUNCTION POSITION COMMARD (Dip Switch 7 ON)
READ
Stare READ any Pushbution (CTRL Q)
READ .
. TRL §
Step READ any Pushibuiton (CTRL. §)
WRITE
BINARY Pushbuiten N/A
Start WRITE
WRITE
ONLINEMOFFLINE Pushbutton (CT]&L R)
WRITE
BINARY Pushbutton NIA
Step WRITE
. ) WRITE R .
ONLINE/OFFLINE Pushbution {CTRL T)
BINARY N/A {CTRI.S)
END OF FIL.E
Marker
ONLINE/OFFLINE NiA (CTRL 8)
S -
FILE SKIp ONLINE/OFFLINE NIA (CTRL O)
Stop N — READ . .
FILE SKIP ONLINE/OFFLINE Pushbutton (CTRL §)
RIEWIND
BINARY Pushbuiton Nia
REWIND
’ REWIND
i C 4
ONEINE/OFFLINE Pushbutton (CTRL Z)
CHARACTER FIOFFLINE NiA {CTRL X)
DELETE ONLINE

NOTE: The LINE MODE switch affects the READ function as follows:

LINE MODE switch ON - READ line by line
LINE MODE swhich OFF - READ file by file

VELHTRAN

IVITLUS TRIER, ivE

BOGO Cammaras Drive 6 Bochaster, N.Y. 1 4623
Tolaphons (7181 334.8840 ¢ TWH B10-26465- 38248
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Systermn Overview

INTRODUCTION

This manual is designed for the user of the S600PRL.. Al of ihe required
aperations associated with the unit are explained including:

s instailation procedures
s casselie usage and care
& preventive mainienance
e operaling instructions

"This section should be thoroughly read and understood before pro-
ceeding to any of the above operations, It contains valuable informution
about using the 9600PR1..

S600PRL OPERATION

The 9600PRL is a high-speed porfable data recorder/program loader
designed for storing, ransmitting and receiving ASCl-coded dara, Among
the siandard operating features are;

o WRITE - recording data at selected speeds

s READ - displaying the contents of a casserte

s FILE SKIP - providing rapid forward tape advance

o CHARACTER DELETE - eliminating undesired characters during
data recording

The 0600PRL has the versarility for numerons applications including:
¢ loading programs inte PBX systems and process control devices
e loading diagnosti¢ routines into programmable systems and devices

e digital recording for datalogging sysiems
& remote testing and troubleshooting

Figures I and 2 Hlustrate wypical system configurations of ithe 9600PRI..




CONTROIL PANEL

PR pUs o wER SELELTUR

The control panct of the 9600PRI. contains several switches and
pushbuttons used to operate ¢he unie (refer 10 Figure 3). The READ,
WRITE, and REWIND pushbuttons are ased for manual conirsl of the
unit; remote control (if activated) is implemented by conrrol codes received
at the MOBEM/CPU ar TERMINAL ports.

During installanion, the dip switches (located beneach the lifi-off cover)
are set o meet desired interface requirements. AC power requiremients can
also be selected from the control panel.

PR RETGHES

The Line Mode and Binary switches pravide special operating ftatures.
Bach operation provided in this manual specilies the correct switch sct-
tings and explains various options available.

In addition, two ports are supplied for equipment interface. The
MODEM/CPU port can be attached to 2 modem, acoustic coupler, CP1J
or intelligent device. The TERMINAL. port can be attached (o a hardeopy
werminal, printer, CRT or electronic device.

MEAL BUARLTHSH

LIBE MEE THEGIA HEAAKE SWITLE
MEBikE PaniEin

s E pupm Y EE

Figure 3: Control Panel of the 9600PRL

CpPuU
OR OTHER
INTELLIGENT

...g-y._

MODEM/
CPU PORT:

DEVICE

CASSETTE DESCRIPTION

) @ TERMINAL Cassettes are a magnetic medium wsed @ store recorded data. Techiran
7 W v -f‘:‘s‘-? PORT casseties (PN 4300001} or an approved egual showld be used with the
E o e :ﬁ'@lﬂ CRT, PRINTER H!SQOI’RL; ?mcrwésc,. dut?mgc may oceur il the machine warranty may be

LI OR voided {refer to Section 2},

-~ ELECTRONIC

INSTRUMENT Data is only recorded on one side of the cassene. Cusseites recorded on
the Y6DOPRL can only be isterchanged with casscites from another
Figure I: Local 9800PRL System ) 9600VRL. or from a Techtran Series 800 Datacassente with the 96080 baud
option. Do not expose cassertes 10 sirong magnetic felds or temperatures

MODEM OR cPy i excess of 14 °F (40°C

%%%ﬁﬁ? OR OTHER i e

: INTELLIGENT CASSETTE INSERTION AND REMOVAL

MODEM OR
ACOQUSTIC

Figure 2: Remote 3600PRI. System

1. Turn the unit on by pressing the POWER pushbutton (the pushbutton
will Hluminate), Lift the rransport door laich, allowing the door 1o

MODEM! COUPLER !
CPU PORT swing open,
2. Fully insert the cossette into the rape guides with the label ficing
Tﬁﬁg&}:¥AL CRT, PRINTER forward and the large tape spool on the left, Close the transport door.
OR
gg:ﬁ%ﬁ?gﬁ% To remove a casserie, make sure that no functions are in progress. Lift
the transport door lawch and remove the casseute,



CONTROL CODES

Several 96D0PRL. operations are faciiitated by using control codes. Al
control codes in this manuai are identified as follows:

(CTRL X)

CTRL represents the CONTROL key on the rerminal and X represenis
a designated characrer. To use a conrrol code, press the CTRL key and
simultaneously press the designared character. AH conirel codes are lisred
on the back cover,

PREVENTIVE MAINTENANCE

The READ/AWRITE tape head of the recorder must be cleaned dudly us-
ing a solt corron swab-dampened in isopropyl alcohol. Neglecting this care
may resull in abnormal tape wear, rransport damage or operational errors,

MANUAL ORGANIZATION

This manual containg theee additional sections. Section 2 explains how
to install the 8600PR L and provides unir spectfications. Seciion 3 provides
operating instructions for the 9600PRL, and Section 4 lists available op-
tions. Proceed 1o Section 2 for installation procedures.

Installation and Specifications

INTRODUCTION

The following section contains information about installing the
9600PRI.. Onee the unir is unpacked, check thar the following standard
equipment was included:

L]

-B600PRI.

® one cassetie

e male 1o femaie E1A RS-232C cable

¢ nower cord

G00PRL Installation and Operating Instructions

&

Instaliation consists of sewing the dip switches, connecting cables and
powering on, Befure beginning installation, verify that the peripheral
equipment in use meets the specifications Hsted subsequently.

CASSETTE SPECIFICATIONS

* Philips-ype
* 300 feer {length)
s 1600 bits per ineh {density)
Ouly Techtran cassettes {P/N 4300001} or an approved equal should be used
with S600PR L. Use of ether cassette 1ypes may cause equipment damuge
and coultd void the machine warranty.

TERMINAL PORT INTERFACE

A device connected 1o the TERMINAL port must have the following
churacteristics:

o Full or Half Duplex, asynchronous
o B-level USASCIT coded
» BIA RS$-232C/CCITT V.24

Husing a Moedel 33* or similar terminal having a current interface, the

terminal must be prepared o operate in the Full Duptex 20 milliampuere
Neutral mode.

*Model 33 is 2 trademark of Teletype Corporation.
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PIN ASSIGNMENTS

TERMINAL Port MODEMICPU Port

Pin  Function Pin Function

1 AA  Protective Ground I &A  Protecrive Ground

2 BA  Transmitted Data {Out) 2 BA  Transmitted Dara {In)
3 BB Received Daa (In) 3 BB Received Data (Out)
4 CA Request to Send 5 CB  Clear to Send

5 CB  Clear to Send 6 CC Data Ser Ready

7 AB  Signal Ground 7 AB  Signal Ground

8 CF Data Carrier Detect 8 CF  Data Carrier Detocr
& Ready/Busy Ouiput 16 Ready/Busy Ouipu @
20 CD  Data Terminal Ready 20 CH  Data Verminat Ready
23 Swari/Swp Input @ 25 Stari/Stop Input @

TERMINAL Port - 20mA Current Loop

Pin Funetion
2 Transmitted Data {In)
3 Received Data (Oul)
10 Receive Common
i3 Transmit Common

® Opticnat {(Ready = $V, Busy = + 5V)
@ Optional (Start = PV, Siop = + 5V)

NOTES

= 9600PRL supplics +5V on pins 5, 6 and 8 of the TERMINAL port and
pins 4 and 20 of the MODEM/ICPU pors.

* G600PRL requires +3V 10 +25V on pin 4 or 20 of the TERMINAIL
port to enable READ Delay.

* 9600PRL requires +3V o +25V on pin § of the MODEM/CPU pornt
to enable interfuce.

e MODEM/CPU port is a DB-25F connector; TERMINAL port is 2
DB-258 connector.

* MODEM/CPU interfuce is only active when the attached device sends a

" signal to pin 5 {CB, Clear o Send) and the Binary switch is ONLINE or
BINARY. Furure reference to this condition: pin 5 at the MODEM/
CPU port enabled.

GENERAL INFORMATION

* Power: Selected (Tom the controf panel (100, 115, 200, 220, 230,
and 240VAC, 47-63Hz, 12W)

o Baud Rates: 110, 300, 1200, or 9600

» Characters per cassette: 220,000 (nominal)

s Recording Format: Techiran NRZ Dual-Track

SIGNAL CHARACTERISTICS

¢ * BIA RS-232C/CCITT V.24
s Receive - Mark: -3 10 225 volis
Space: +3 o +25 volts
s Transmit - Mark: -8 volis with 3K load
Spuce:  +8 volts with 3K load
= Muzimum short circuit current: 500 mA
» Terminating Impedance: 3K 1o 7K

ENVIRONMENTAL SPECIFICATIONS

¢ Ogperating Temperatuse: 50-104 °F {10-40°C)
¢ Operating Humidity: 20-90% relative humidity, non-condensing

ONLINE DATA FLOW

The 9600PRL. is ONLINE when the Binary switch is in BINARY «r
ONLINE and pin 5 at the MODEM/CPU port is enabled. Figure 4
demonstrates bow data wavels in the ONLINE mode.

(data passed thru)

4 {data rececived)
MODEM, e {duata sent)
4 ACOUSTIC CRT, PRINTER
COUPLER, B Ca OR
CPU PN ELECTRONIC
OR OTHER . -4 ; ‘“‘;?1 INSTRUMENT
INTELLIGENT \\ ! @y '
DEVICE = N\ 00

{data received)

{data processed)

Figure 4: ONLINE Data Flow



DIP SWITCH SETTINGS

The dip swiches are housed beneath 2 Hit-off cover as indicated in
Figure 3. Figure 5 illustraies the dip switch panel; follow the instructions
provided 1o set these switches. Use a pencil 1ip 10 manipulate the switches,

NOTE: Each switch sets the interface requirements for a/f devices attach-
ed 1o the unit, Daia 10 be recorded must come 10 the MODEM/ ¢
CPU port under the following two conditions:

* Pin § ar the MODEM/CPU port is enabled
"o Binary swich set 10 ONLINE or BINARY

Input must come from the TERMINAL pert if pin 5 at the
MODEM/CPU port is disabled or the Binary switch is OFFLINE.

a OF!:

+ ON

18874584321

110 BAUD
100 BAUD
1200 BAUD
+1 8600 BAUD

+

+ & !
i

* XMITHS
- DISABLE

* FULL DUPLEX
HALF DIPLEX

+ ENARLE DELAY
" DISABLE DELAY
+ CR LINEMODE

- LF LINEMODE

‘ BIN CTRL ON :
- BIN CTRL OFF ¢
+ DELAY ON CR
- BELAY ON LF
+ ODD PARITY

- EVEN PARITY

+ ENABLE PARITY
- DISABLE PARI{TY

Figure 5; Dip Switch Panel

Baud Rate

Determine the appropriate baud (ransmission) rate of the anached
devices and set switches 1 and 2 accordingly. Refer to the upper right of
the dip swiich panet 1o determine the correct switch positions (ON or
QFF). Characters with eleven bits (two stop bits) will be transmitied ar the
110 speed; ten bir characiers {one stop biry will be transmitted at all other
speeds. I using the ONLINE SPEED CONTROL option, refer to Sec-
tion 4 before seuing these switches.

Transmit/Disable (BS) Character

Switch 3 affects the CHARACTER DELETE fuaction {refer 1o Section
3}. Wlen removing unwanted characters from data during this funcrion,
yuu may set Lhis switch 0 cause the following results ag the TERMINATL
and MODEM/CPU ponis:

e Tfthe switeh is set 10 ON( +), then once a character is removed from
datg, 2 (BS) code is sent and the cursor of the amached rerminal
device will move back to the position of the removed character. The
next character received will be plaged in this position.

= Ifthe switch is set 10 OFF{), then once a character is removed from
data, no {BS) code is sent and the cursor prings the next characier
received in the following position,

FulliHalf Duplex

The effect of switch 4 varies according 1o the position of the Binary
switch on the control punel (refer to Figures 6 and 7).

¢ When the Binury switch is OFFLINE or pin 5 at the
MODEM/CPU port is disabled with the Binary switch ONLINE,
duta recejved at the TERMINAL port is affecred as follows:

Full Duplex: All data received is echoed back 1o the source. In
other words, if the device sends a character, it will be processed by
the 9600PR1. and also sent back to the originating device as verifica-
tion,

Half Duplex: No dara is echoed back to the source.
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When the Binary switch is ONLINE and pin 5 at the MODEM/
CPU port is enabled, no data is echoed bugk [rom the Y600PRL.
Any full duplex device connected 1o the TERMINAL port is ex-
pected o receive duta as 2 result of an echoback from 4 device ae-
tached 10 the MODEMI/CYU port.

When the Binary switch is in ONLINE or BINARY and pin 5 ar
the MODEM/ICPU port is enabled, the READ function is affected
as follows (refer 1o Section 3}

Full Duplex: Data is sent 1o the MODEM/CPU port only. Any
device connected 10 the TERMINAL port is expected 10 receive
duta as a result of an echoback received at the MODEMICPU port
from the auached device.

Half Duplex: Duta is sent to both ports; therefore, o device con-
nected 1o the TERMINAL port will receive the same daia as a
device connected o the MODEM/CPU pori.

FULL
DUPLEX

HALF
DUPLEX

CRT, PRINTER

{data sent) OR
ELECTRONIC
Ny e e e o i INSTRUMENT
o % {echoback)

CRT, PRINTER
OR

ELECTRONIC
INSTRUMENT

(data sent)

Figure 6 OFFLINE Mode, Full and Half Duplex

FULL
DUPLEX
|
j
HALF -

DUPLEX

(READ

data
SCRE)
MODEM, ACOUSTIC CRT, PRINTER
COUPLER, CPU | OR
OR OTHER ELECTRONIC
INTELLIGENT |~ = == ==~ INSTRUMENT
DEVICE {echoback)
MODEM,ACOUSTIC CRT, PRINTE
COUPLER, CPU **--—-/r( e ’ ORN”:R
OR OTIHLR (READ Fot%- (READ | ELECTRONIC
INTELLIGENT data ‘data | INSTRUME
DEVICE sent) sent} ENT

Figure 7: ONLINE Mode, Pull and Half Duplex

Enable/Disable READ Delay

Switch 3 determines if an mumomartic 300 millisecond delay will oceur
during the READ function after each line of data sent from the tape. Set
the switch to the ON( +) position to enable the READ delay. The READ
delay is functional only when an active device is airached to the TER-
MINAL port and +3V to +25V is present at pin 4 or 20 of the TER-
MINAL port, but it will affect the READ funciion at both ports. If the
switch is set to the OFF(-) position, no READ delay will occur.




WOSW

Line Terminator

When the Line Mode switch on the conrol punel is ON, either a Car-
riage Return {CR) or Line Feed (LF) characier (as set by this switch) is
recognized as the line terminator. Determine which characier ends ines of
dara for your application and ser switch 6 accordingly.

Remote READ Control

Switch 7 determines if remote control with the READ function is permit-
ted when the Binary switch is in BINARY. Using remote control, the
READ function can be controlled by sending contro} codes Q and S 1o the
MODEM/CPU and TERMINAL ports. If remote control is desired, set
this swirch to the ON( +) position. If remore control is not required, set
this switch 10 the OFF(-) position and only manual contrel panel com-
mands will be recognized (READ, WRITE and REWIND pushburions).

READ Delay Character

Ser switch 8 only if dip swich 5 is set to the ON(+) position. The
READ delay sclecied by dip swirch 5 (Enable/Disable READ Delay} is ac-
tivated by either a {CR) or (LF) character (as ser by this dip switch).
Specify the character 16 cause the delay by seuing this swiich,

Odd/Even Parity

Ser switch 9 only if odd or even parity is required for the arached
devices. This switch identifies the odd or even parity requirements of the
awtached devices. Specify if the devices in use have edd or even parity by
setting this switch accordingly.

Enable/Disable Parity

Switch 10 furrher specifies the parity requirements of the arrached
devices. If this swirch is set 1o the ON{ +} position, odil or even parity will
be sent as specified by dip switch 9. If this switch is set 1o the QFF(-) posi-
tion, data will be recorded as it was received (8-bit byres) and sent as it was
recorded.

CABLE CONNLCTIONS

The 9600PR1. can be connected to peripheral devices by either direct or
remote mesns as follows:

. Connect the male to female cable supplicd from the MODEM/ICPU
part on the unit 10 ene of the following devices:

+ CPU or Inteltigent Device (direct connection)
+ Modem or Acoustic Coupler (remote connection)

Refer to Figures 1 and 2. Pin 5 must be enabled by the attached device,
Local cable distances should not exceed 50 feer, according 1o BIA RS-
2320 specification,

2. Connect a mate 1o male BIA R8-232C cable (not supplied} from the
TERMINAL post on the unit 10 the terminal, printer, or ¢lectronic
device in use, Be sure o activate the Remote/Online mode on a
terminal or printer.

3. Attach the power cord supplied from the power plug on the unit 10 a
tocal AC power sowrce. Sclect ghe appropriate local AC power re-
quirements on the control panel. before turning the unit on. Press the
POWER pushbutton on the control panel 1o turn the unit on (push-
burion will illuminate). Turn on peripherat devices.
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Operating Instructions

INTRODUCTION

The 9600PRL. can be operated manualty from the control panel using
the READ, WRITE, and REWIND pushbuttons. 1f remote READ con-
trol is selected {dip switch 7 ON), the TERMINAL and MODEM/CPU
ports will recognize control codes Q and S when the Binary switch is in
BINARY.

Before bepinning (he READ or WRITE operations, refer to the
guidelines listed below.

_ i‘g_._

IF SENDING DATA TO THE TERMINAL PORT, ONE OF THE
FOLLOWING CONDITIONS MUST BE MET (OIFLINE MODE):

. Binary switch set 1o OFFLINE (pin 5 ar the MODEM/CPU port
enabled or disabled)

2. Pin 5 at the MODEMICPU port disubled (Binary switch sec
ONLINE or OFFLINE)

3. No device connecied to the MODEM/CPU port

TF SENDING DATA TO THE MODEM/CPU PORT, ROTH OF
THE FOLLOWING CONDITIONS MUST BE MET
{ONLINE MODEY)

1. Binary switch set o ONLINE or BINARY
2. Pin 5 at the MODEM/CPU pors enabled

~Llse the back cover for future command reference,

WRITE

The WRITE function permits data. recording onto a cassette, The
$600PRL records data in 8-bit bytes and treats cantrol codes as it does any
other character when the Binary switch is in BINARY (code transparent).
Once all of the information has been entered, it must be stored in a manner
that is easy to retrieve tater. All recorded information is stored in files thas
you terminate when data recording is ended,




Before beginning 1o WRITE:
= adhere 1o the guidclines listed previously,

& be sure that the cassette in use I8 nor write-protected.
The plastic tab onr the top left of the casseire must be in place.

To record data:

1. Inserr rhe cassetre and close the transport door.

2. Enter {CTRIL. R) or press the WRITE pushbutton. The WRITE
pushbutron will Hluminate. Note: {CTRL R) cannot be used if the
Binary switch is in BINARY. '

3. Enter the information to be recorded.

4. Bmer (CTRI. 8) 10 tdentify the end of a file.

To terminate the WRITE function, enter (CTRI. T} or press the

WRITE pushbutton. The WRITE funcrion must be terminated 1o insure
that all information is recorded on the casselre.

READ
The READ function permits viewing of the cassette contents. There are
three ways to READ casseues (noter the reguired switch seuings for each

method):

* READ cagserte information line by line {Line Mode switch set 1o
ON, Binary switch set o ONLINE or OFFLINE)

e READ cassette information file by file (Line Mode switch set fo
off, Binary switch ser 1o ONLINE or OFFLINE

¢ READ entire cassette without stops (Binary switch set o BINARY)

Before you begin to READ, adhere to the guidelines listed previousiy.

To READ a cassette:
1. Inserr the cassetie and close the transport door.
2. Enter (CTRL Q) or press the READ pushbutron. The READ push-

button will illuminate. The information will be displuyed as previously
indicared by the switch seitings.

‘To end the READ funciion, enter (CTRL S} or press the READ
pusiibutton, The READ funciion will awtonnically werminaie H2

¢ the end of all data is reached

e 3 blank cassette is inseried

e the end of the cassette tape is reached

e the unit encounters a file terminator, {CTRI. S), recorded on the
casseise (unless the Binary swiich is in BINARY)

= the ynit encounters a line rerminator, (CR) or (LY}, recorded on the
cassette (if the Line Mode switch is ON)

REWIND

You can rewind the cassene tape provided no other function s in pro-
gress. The tpe rewinds completely and cannot be stopped onee begun.
The transport door should never be opened during REWIND,

To REWIND the tape, enter (CTRI. Z) or press the REWIND
pushbutton, The REWIND pushbuton will ihuminaie and the ape will
fully rewind. Always rewind the tape before removal. If the wpe dogs not
respand o this command, follow these steps:

1. Emer (CTRE Q) or press the READ pushbution. Allow he 1ape o
advance for a few seconds,

2. Enter (CTRI. S) or press the READ pushburion.

3. Bnter (CTRL 2} or press the REWIND pushibutton.

CHARACTER DELETE

This [unction removes unwanted characters during dam recording.
When the unit receives the CHARACTER DELETE conwnand
{C'TRI, X), the last character sent 1o the unit s erased, The (CTRIL X)
command may be used consecutively to remove up o the Jast 64
characters. This function is inoperative when the Binary switch is in
BINARY.
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FILE SKIP

The FILE SKIP funcrion permits rapid forward tape advance on the
cassette withour data display. Cassetie data is advanced e by file. This
function is inoperative when the Binary switch is in BINARY. Follow
these steps to implement the FILE SKIP:

1. Tnsert the cassetie and close the ransport door,

2. Enter (CTRL O). The READ pushburton will iluminate and the tape
will advance 1o the next stop.  Continue the FILE SKIP as required.

The FILE SKIP function does nor need to be terminated once a stop
point is reached if you wish 1o begin another operation. This function
automatically stops when:

s the end of the cassette tape is reached
® 3 blank cassetie is inserted
« the unit encounters a fle terminator, (CTRL §), recorded on the

cassetie

To stop a FILE SKIP in progress, enter (CTRL 8) or press the READ
pushbutton,

4

Optional Features

Y

READY/BUSY GUTPUT

This option indicates when the cassette tape is in motion by registering
the following voltages on pin 16 of either pore

s Tape Stopped: OV
s Tape in Motion: +35V +/- 10% {maximum 10mA)

STARTISTOP INPUT

This option can be used once the READ function has been initiated,
When READ is in progress, the following veltages sent to pin 25 of the ac- -
tive port will interrupt and resume the READ function:

e Start Read: PV
¢ Siop Read: +5V +/- 10% (minimwm 20mA)

This option cannot be used to begin or end the READ function.

ONLINE SPEED CONTROL

This option automatically selects a preset alternaie baud rate for both
ports when the Binary switch is ONLINE and pin 5 at the MODEM/CPU
port is enabled. This climinates the need for altering dip switch setrings |
and 2 if the band rate differs during ONLINE and OFFLINE functions.

When using this eprion, set dip switches 1 and 2 to reflect the baud raie
of the TERMINAL port (OFFLINE operations); the baud rate of the
MODIM/CPU port will be factory ser and is selected automatically with
this option whenever ONLINE operations are activated.
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LIMITED WARRANTY

Techiran Industries, Inc, warranis that this product is free from defects in
material and workmanship for a period of ninety (90) days from the date of
shipnent. Techiran’s oblgation under this limited warranty shall be 10
replace or repair, at its option, at its designated site, any pari or parts
thereof (except expendable parts thereod, defective casseites and damage
caused in shipment) that within the warranty period are returned to
Techtean in the original shipping package under 2 Return Authorization
(RA) number issued by Techiran and that are found by Techiran 1o be
defective in proper usage. Techiran reserves the right to refuse to wccept
delivery of any shipment containing any shipping cartens which do not
have the RA aumber displayed on the ouside. Buyer shall ship freight
prepaid to Techiran’s designated site. If Techiran determines that the pro-
duct is not defective within the terms of this limited warranty, Buyer shall
pay Techtran the cost of repairs at the then prevailing Techtran repair
Futes,

The foregoing Hmited warranty is in lieu of all warranties, either ex-
pressed or implied, inchiding without limiation any implied war-
ranty of merchantability or fitness for a pantieular purpose, and of
any other obligation on the part of Techiran. Techtran shatl not be
liable for any injury, loss or damage, direct or consequential to per-
sons or property caused either directly or indirectly by the use or in-
ability to use the equipment and/or this or relared documents. Such
limirations in liability shalt remain in full force and effeet even when
Techtran may have been advised of the possibitity of such injuries,
lpsses or dumages.,

Any provision herein to the contrary notwithstanding, in no event shall
Techtran be liable for indirect, incidental or consequential damages and in
no event shall the lability to Techtran arising in connection with any pro-
duct (whether such liability arises from a claim based on contract, warran-
ty, tor1 or otherwise) exceed the actual amount paid o Techiran for the
defective produer,

Before purchasing or using the product, Buyer shall derermine the
suitability of Techiran products and related documents for his or her in-
tended nse and assumes ati risk and lability whatsoever in connection
therewith,

©Copyright 1982,

TECHTRAN INDUSTRIES, INC, 200 COMMERCE DRIVE,
ROCHESTER, N.Y, 14623, Printed in 11.5.A. Al rights reserved. No
part of this publication may be repreduced without writien permission
from Techtran Induszries, Inc.
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{ Link Tapereacd+Utii, ,Nul,Pascal+ibm3 }

f FINCLUDE: SystemlO.int” }

;
1

SINCLUDE : "Screen. INT”

}

Program Tape Read (Input,Qutput};

USES SystemliO;

LUSES Scoreen;

{

t

Program To Read [nform
Format Usable By Bricdge
Tape Unit 9600 Baud 7 Bits Even Parity }

Const

Ctriz
Ctrl1s
CtriQ
Ctri0
Pad

Tvpe

Buf#_ Type

Var

Functhion Dosxgqg

Function Gelt Int

TimeGut
Dev_Setup
Jev_Setup?
Length
Bricdge 1d
Date
Souare
Right
DistRk
Distl

No _Pass
Ch
Left_Buff
Left i
Right_ Buff
Right L
Temp

Data

OK

Fass
Expected
First

Const

Debug

Var

i,

{

LR

If

i

iy

-

LTI T B

LE TR T

{ Comman
( Limit

Var LDats

]

22

© D & D Digital Systems Inc., 1985

ation OFF The Tape Unit And Store it In A

Chr(26};
Chr{19);
Chr{l7);
Chr¢15);
Chr(31);

Array [1..24000] Of Char; { 6000

Boolean;

Dev;

Oewv;

Integer:

LString(32);

LString(i2);

Booieans;

Boolean;:

Integer;

Integer;

fnteger;

Char;

Buff Type;s
Integer;

Buff_ Types
Integer;

File Of Char;

File Of Char;

Boolean;

Char;

Char

Char;

o, Parameter : Word ) : Byte; Extern;
: Integer ) @ Integer; Extern;

1 Buff_Twvpes; Var Len [nteger );
False;

Integer: -69-

}
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b W A Y

If (Debug) Then
Writein{(” Procedure Fit”)s
If {(Len < Length) Then

BEGIN
i 1= {Length - Len) Div 23
For j 2= (Len + 1) DownTo ¥ + | Do
Datal i} := Datalj - 11;

For j := 1 To i Do
Datal[j] := Pad;

Ffor § = (Len + i + 1) To Length Do
Datafj] := Pad;

END
Else BEGIN
i 1= {(Len - Length) Div 2;
For j := 1 To Length Do
Data[j]l := Datalj + il
END;

END

Function Char_From_Tape : Char;g

Const
Debug = False;
Var
Timer : Integer;
Buffi : Stat;
Buff2 : Stats
i : Integer;
Ch : Char;
BEGIN

If (Debug) Then
Writeln(” Function Char_From_Tape”)};

.REPEAT
Queve_Status(Buffl,Buffz);
Timer 1= i3
UNTIL (Ord(Buffli[6]) = 0); { Check To See If Everything Has Been }
i o:= 20003 { Sent To The Tape }
White ((i > 0) And (Ord(Buffi[2]} = 0)) Do
BEGIN { Loop To Wait For Something To Be 1}
Pos= 1 - iy { Returned From The Tape Or Until A }
Timer 1= 1i;
Queue_Status(Buffl,Buff2);{ Number (2000) Of Checks Have Been }
END; { Made And A TimeQut Cocurs

1€ (Ord({BuUffi{Z27) <> 0) Then
Ch = GetChar(l)

Else BEGIN
TimeQut := True;
Ch = Pad;
END3
Char_From_Tape 1= (Ch;i
END s

Procedure Write_ File;
{ Procedure That Writes The Buffers To The Tempoary File To Await }

{ Further Processing i
Var

i : Integer;
BEGIN

For 1 = ! To Length Do ?

Write(Temp,Left _Buff{i});
For ¥ = 1 To Length Do ~70~

> wer a



W@ emD, R1gNT_BUrti |} s
END 5

Procedure insert_Blank;

Var
i H Integer:;
BEGIN
For i = 1 To Length Do { Left Pass All Pad Chars }
Wir-ite{Teamnp,Pad);
For ¢ := 1 To Length Do i Right Fass A1l Pad Chars }
Write{Temp,Pad);
END;

Frocecdure Get File;

Const .
Debug = False;
Var
Buffi : Stat;
Buffz : Stat;
inChar H Chars
BEGIN

[ Debug Then :
Writein( Procedure Get _File’);
O 1= Trues
Left L 1= O3
Rioht_t 1= 0;
Queue Status (Buffl,Buff2);
IF (Ora(Buff1[2]) = 0) Then { If Nothing Is In The Tape Buffer }
PutChar(l,CtriQ); { Then Send The Read Command Ctr1Q 3
Pass 1= Char_From_Tape;
If (Not TimeQut) And (InChar <> Ctrl1sS) Then
BEGIN
REPEAT
InChar 1= Char_From_Tapes;
I¥ (InChar <> Cirl1S) And (Not TimeOut) Then
BEGIN
Left_L = Left | + I
Left_BuffiLeft L] := InChar;
[nChar := Char_From_ Tape;
If (InChar <> Ctrl1S) And (Not TimeOut} Then
BEGIN
Right L = Right_t + 13

Right Buff[Right L3l := InChar:
END3
END;
UNTIL (TimeQut) Or {(InChar = Ctris);
END;
END
Procedure Fit _Buffers;
HEGIN
If {Lefi_L <> Length) Then
Fit(left_Buff,Left L)
e (Right_L <> Length) Then
Fit(Right Buff,Right_1);
No_ FPass 1= No Pass + 1
Expectad = Succ(Expeaected)s
END
L

Frogedure Decide ( Var Ok : Boolean )3

R



Var
Ch : Char:

BEGIN
Ok 1= True;
I (Not TimeQut) Then
BEGIN
Writelin(’ Pass # ,{0rd(Pass) - Ord{First) + 1):3,Left _L:6," Samples Taken”

T (Pass = xpected) Then
I (No_Pass = 0) Then
If (Left_L > 30) Then { First Pass Long Enough }
BEGIN
Length := Left_L;
Fit_Buffers;
END
Else BEGIN
Writein(” The First Pass Is Rather Short’):;
Write(’ Do You Want To Use 1t 77);
REFEAT
Ch = Chr (Dosxaa{6,255%) )
UNTIL (Ch fes ["n7, "N, v .Y 1)
Writeln;
If (Ch In [{"v ,"Y"]) Then
BEGIN
Length = Left L3
Fit Buffers;
END
Eise Ok := False;
END .
Eise If {(Left_L > 0.9 * Length) Then
Fit_Buffers
Else BEGIN
Writein(’ This Pass s Only ", (Left_L / Length * 100):5:2,"
% As Long As The First’)s
Write(” Do You Want To Use It 77);
REPEAT
Ch = Chr{Dosxqqg(6,255});
UNTIL (Ch In ["n ", "N’ , "y " ,Y 1)
Writeln;
[f (Ch In {"yv"."Y"3) Then
Fit_Buffers
Eigee Ok := False;
END
Elese BEGIN
Writeln(’ Pass #’,(0rd(Expected) - Ord(First) + 1):3,’ Was Expected
")
Writelin(’ Do You Want To Use It For Pass #°,(Ord{Expected) ~ Ord(fFi
rat) + 1333475 ")
Write(” Not Use It Or insert A Blank Pass (Y,N,I} 727);
REPEAT
Ch = Chr(Dosxaq{&,255)):
UNTIL {Ch In '’ "N, "y, Y ", i",7171});

Writein;
IF {Ch In ["v¥","Y"1) Then
BEGIM
Expected := Pass;
If (No_PFass = 0) Then
First := Pass;
Decide (Ok)
£ND
Eise If (Ch In [71°,7173) Then
BEGIN
[f (No_Pass 0) Then

Length := Left L5 72~



insert_plank;

No_Pass = No_Pass + 1;
Expected 1= Succ(Expected);
Decide{Ok);

END
Else Ok := False:
ENDG
END
Else Ok = False;
END3

Procedure Trim _Edges ( Var Buff : Buff _Type; p, ¢ : integer );

Const
Debug = False;
Var
i : Integer;
Off_Top H Integer;
Off_Bottom : Integer;
BEGIN
If (Not Right) Then
poi= C - p - 13
poi= P * 9 4+ by
c o= o %9 + 43
OfF_Top := (DistR + {{(c - p) * (DistL - DistR)) Div ¢) Div 33
Off_Bottom = DistR Div 3 + Disth Div 3 - Off_Top;

1f (Oebug) Then
Writeln{” Trim Top = *,0fFf_Top:3,” Bottom = 7, ,0Fff_ Bottom:3);
For i := | To OFf _Top Do
Buff{il := Pad;
For i := Length DownTo (Length - Off_Bottom) Do
Buffl{ il 1= Pad;
END;

Procedure Write Data_File;

Const
Debug = False;s
Var
Name . LString(32);
i) H Integer;
BEGIN

Write(” Data File Name : ")
Readin(Name);
Assign(Data,Name);
Reset (Temp) ;
Rewritae (Data):
For i = 0 To 32 Do
Write(Data,Bridge_Id[i]);
Write(Data,.Chr(No_Pass));
Write(Data,Chr(Length Div 256} ,Chr(Length Mod Z256));
1¥ (Sguare) Then
Write(Data, "N7)
Else Write(Data, 57);
Write{(Data,Chr{DistR Div 256),Chr{(DistR Mod 256} );
Write(Data,Chr(Distl Div 256),.Chr{Distl Mod 256))
¥ (Right) Then
Write(Data, "R}
Else Write(Data, L")
For 1 := 42 To 54 Do
Write(Data,Datel? -~ 4213);
For i = 55 To &3 Do

t
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For ¥ = 0 Te (No_Pass - 1) Do
BEGIN
If (Odd(i)) Then
For } := 1 To Length Do
Read(Temp,Left_Buffljil)
Else For J := Length DownTo 1 Do
Read{Temp,.Left_Buff({jil);
[F (Odd(i)) Then
For j := 1 To Length Do
Read(Temp,Right _Buff[j])
Else For j := Length DownTo | Do
Read{Temp,Right_Buff[J]);
[ {(Not Square) Then
Trim_Edges{lLeft_Buff,z2 * 1,2 * No_Pass - 1);
For Jj:= | To Length Do
Write{Data,lLeft_Buff[ji)s
If (Not Square) Then
Trim_Edges(Right_Buff,2 * i + 1,2 * No_Pass — L);
For j := | To Lenagth Do
Write(Data,Right_Buffljl);
END3
Close(Data);
END;

BEGIN
Clear_Screens
Home ;
Writeln(’ [OWA D.O.T. )3
Writelin;
Setupl;
Dev_Status (Dev_Setup,Dev_Setup?);
Dev_Setupf[0] := Chr(13);

Dev_Setup[l] := Chri(2);
Dev_Setupl2] 1= Chr{120);
Dev_Setupl3] 2= Chr(0);
Dev_Setup{4] 2= Chr(Q);
Dev_Setupi{b] := Chr{0);
Dev_Setuplé]l := Ctri1ss
Dev_Setupl7] 1= CtriQ;

Dev_Controll(Dev_Setup);

Dirl_True;

PutChar{l,Ctrl1Z); { Rewind The Tape }

Write{’ Bridge ID : 7);

First = “A%;

Readln(Bridge_1d);

Write(” Date ¢ *);

Readin{Date)

TimeQut = Falses

REPEAT
Write(” Start On The Right Or Left : %)
Readin(Ch);

UNTIL (Ch In [7V7,7L", " ,'R" 1)

Right = (Ch In ["r*,"R"1);

REPEAT
Write(” Normal Or Siewed : ")
Readln{Ch);

UNTIL (Ch In ['n*,"N","s",°5"]):

Square = (Ch In ['n","N"]);

DistR 1= 0;:

DistL := (3

If {Not Sguare) Then

BEGIN

Write(” Distance in Inches On The Right ")
DistR := Get _Int(4): ~74~

Write(’ Distance in Inches On The Left : 7);



sl r= et _Int(4);
END;
Length = 0;
Expected = "TA’;
Assign(Temp;  Scratch.me”);
Rewrite(Temp);
Ch := Char_Ffrom_Tape;
While (Not TimeOut) Do
BEGIN
Get_Files
Decide(0Ok);
If (Ok) Then
Write Files;
END3s
PutChar (1,Ctr12); { Rewind
Disabtlel;
[f (No _Pass <> 0) Then
Write Data_File
Ebse Writeln(” No Passes Found
Discard(Temp):

END.

The Tape }

Or Used 7))
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{ Link Bridae+tUtil, Nul,Pascal+ibm3 }

LUDE:"S LINT? ..
( $INCLUDE:"Screen. INT® ] © D & D Digital Systems Inc., 1985
FProgram Bridge (Input,Output):

UBES Screen(Home, Clear_Screen, Clear_Line, Up, Down, Left, Right, Pos,
Reverse, Norm, Setup_Screen, Cursor Off, Cursor_On);

{ Program to analyse digitied soundings of bridge sections 1

CONST
Max_Length = 2404003 { 6000 Feet }
Mir_Value = 31
Max_Value = 1273
Def _lmtam = 4003 £ in Mitlivolts 1}
Increment 2 213 { in Millivolts }
First = AT '
Space m= g3
Esc = Chr{27);
Def Printer = ls { Tl 855 Compatible 1}
Tvpe
Tape Tyvpe Array [1..Max_Length] Of Char;
Ord_ Tvpe Array {1l..max_Length] Of Integer:
Dist_Type Array [0..Max _Valuel Of Integer:

Bit Map Type
Bit_Map_ pPtr

Super Array [1..%,1..%] Of Byte;
"Bit_Map_Tvpes

[ TS N B 1 S [ I |

[

ID_Type LString(32);
Date_Tvype LString(l2);
Count_TYype Array [0..2557 Of Integer;
Dens_Type = LSEring(2);
VAR
Bridge_ 1D : ID_Type;
Date : Date_Tvpe;
Num_Passes : Integer;
Normal : Boolean;
De, DI : Integer;
Start_Right : Boolean;
Detam : Integer;
Left Data : Tape_Tvype;
Right_Data ] Tape Type;
L.ength : Integer;
Width : Integer;
Pass : Integer;
OK : Booiean;
Data_Valid : Boolean;
inig 4 Booleans
Intt_Printer Boolean;
Bit_Map : Bit_Map_Ptris
OfFfset i Integer;
Map_Length : Integer;
Prn : Text;
info : File Of Char:
Power H Array [0..7] OFf Integer;
Totatl H Integer:
Ba ] integer:
Percent H Real;
Printer _Type : integer:

Star

Dens_Type;

R



Function Dosxgq ( Command,

Function Get_Int { Limit 1

Procecdure Get_ _Information;

{ Procedure to get from the user the
the bridge data with the following

Information

Bridge Id

# Passes

Length in samples
Normal or Siewed
Distance in
Distance
Start_Right
Date Info
Extra space
Aridge data

CONST
Oebug o

VAR
Ch
File_Name
Found
i

LU LTSN T ]

BEGIN
Data_Valid
Num_Passes
Length 1= 03
Normal = Trues
Or = 03
D1 = 03
Start_Right 1=
REFEAT

Clear_Screen;
Home s
Writeln(”
Writelns
Writel(”
Readin(File_Name);
Assign(Info,File Name);
Info.Trap := Trues
Reset (Info);
If (Info.Errs <> 0)
BEGIN
Info.Errs 1= 03
Writeln{®
Found :=
END
Else Found 3=
Until (Found);:
Writelns
For i 3= 0 To 32 Do
If (Not Eof{(Info)) Then
Read( Info,Bridge
Eise Data_Valid :=
If (Data_Valid) Then
write]n(8r1dge Tc: 43)

ioH
—t
-3
C
63

-
»
-
-

True;

Then

Faise;

Trues

inches (R)
in Inches (L)

Faise;

Char;

iD_Tvpe;
Booleans;
Integer;

Bridge Dats Fiile

_diih
False;

Parameter :

Integer ) =3

34

37
39
42

55
64

Word ) @ Bytes; Externs

Integer; Externs

name of a8 file containing
format

Bytes In File

- 32
33

- 35

- 38
- 440
- 54

- 63
- ? }

IOWA D.O.T." )

{ Enable Error Trapping }

{ Error

With File )

{ Reset Error }

File Name:Ord(File_Namel[0]),”

Not Found” )

{ No Errors With File }

{ Read Bridge ID }

—78~



Bise Writeln(” BERRUR IN DAIA FILET )
Writeln;
[ (Not Eof(Info)) And (Data_Vaiid) Then
BEGIN
Read{Info,Ch);
Num_Passes 1= Ord(Ch);
END
Else Data_Valid 1= False;
HE {(Not Eof{Info)) And (Data Valid) Then
BEGIN
Reacd{info,Ch);
Length 1= Ora{Ch);
END
Eise Data_valid := False;
If {(Not Eof{lnfo)) And (Data_valid) Then
BEGIN
Read({info,Ch);
Length = Length * 256 + Ord(Ch):
END
Else BEGIN
Data_Valid := Falses
Length = 03
END
[¥ (Not Eof(Info}) And (Data_Valid) Then
BEGIN :
Read(Info,Ch);
Normal (= (Ch In [{'n","N"}};
L END
Else Data_Valid := False;
1 (Not Eof (Infol)) And (Data_Valid) Then
BEGIN
Read(Info,Ch);
Dr = Ord{Ch);
END
Eise Data_Valid := False;
I¥ {(Not BEor({Infu)) And (Data_valid) Then
BEGIN
Read(info,Ch);
Dr 1= Dr * 256 + Ord{ch};

END
Etse BEGIN
Data_Valid := Falses
Dr 1= Oy
END;

If (Not Eof(Info)) And (Data_valid) Then
BEGIN
Read(Info,Ch);
D1 1= Ord(Ch);
END
Else Data_Valid = False;
I[f (Not Eof{info)) And (Dats_vaiid) Then
BEGIN
Read(Info,Ch);
DI := D1 * 256 + Ordi{ch};

END
Eise BEGIN
Data_Valid 1= False;
D1 1= O;
ENG s

If (Not Eof(Infol)} And (Data_Valid) Then
BEGIN
Read(Info,Ch)s
Start_Right := (Ch In {r"," R 1);
END
Else Data_Valid := False;
For i = 42 To 54 Do ~13-

{ Get Number Of 3

{

Passes

In File

}

[

—

[



't {NOT cor(infto}) Then
Reau{info,Date[i — 427);

For i 2= 55 To 63 Do
If {Not Eof(iInfo)) Then

- Read(Info,Ch)

‘Eise Data_Valid := False;

REPEAT ' :
Write{’ Delamination In mV (’.Def _Delam:3,”) ¢ ");
Delam = Get_Int(4);
1f (Delam = Q) Then Delam := Def_De'lam;

UNTIL (Delam > 0)3;

END; .

Frocedure Readmpata&FromwTape;

CCONST
Debtrug = False;
VAR
L_Length : [nteger;
R_tength 3 Integer;
Pass_ Found 3 Integers;
Anvswer 3 Chars
i : Integer;
BEGIN

I¥ Debug Then ‘
CWriteln(” Read Data From Tape’);
For i = | .To Length Do
I[f (Not Eof{Info)) Then
Read (Info,Left_Datalil)
Else Data_Valid := False;
For i := 1 To Length Do
[f (Not Eof (Info)) Then
-Read(Info,Right _Datali])
Else Data_Valid := False;
o Ok := Data_Valids;
g END;

function Baseline (Var Data : Tape_ Type) : Integer;

{ Deﬁ@rmines The Baseline Of The Data. Assumes That The Most

Frequently Occuring Value Is The Baseline 3}
CONST .

Debug = Faise;
VAR

Dist ! Dist_Type;

Base : Integer;

i T Integer;
BEGIN

If Debug Then Writeln(’ Baseline’);
For i := Min_Value To Max_Value Do
Dist[i] 2= O3 ‘ Array }
CFor i 1= 1 To Length Do Adds Up The Occurances |}
Disp[OrdDatal i3y = Mst{Orad{Datali]1)] + 1:{ OF The Vaiusas o
i s= Min_Valtue + 1;
Base :1= i:

Zeroes The Distribution 3

ke

While (i <= 100) Do { Searches For The Most 1}
BEGIN , { Freqguent Value In The 3
If (Dist[Basel ¢ Dist[i]) Then { Array }

. Base := 13 Ty
o= 1 4+ 13



R
Basel ine := Base;
END 3
Procedure lnsert_Into_BitMap;

{ Inserts The Tape Data Into The Bit Map }

CONST
Debug = Falses
VAR
iy : Integer;
Row : Integer;
Col H hteger;

Base L : Integer;

Base R : [nteger;:

Delam_tL H integers

Delam R : Integer;

Bit : Byteas
BEGIN

I Debug Then Writeln(’ Insert_into_BitMap’);

If (Init) Then
BEGIN

Map_Length := ({Length - 1) Div 8 + 1)

Offset 1= Map_Length * 8 - Length;
New (Bit Map,Map Length,Width);
For 1 1= | To Map_tength Do
For J = 1 To Width Do
Bit Map~[1,J] = 0;
Init = False;
END
[+ {(Start_Right) Then
Col = Width ~ Pazs * 2 + 1
Else Col 1= Pass * 2 - I
Base_i. = Baseline(lLeft Data);
Base R = Baseline(Right_Data);
Delam_ i = Base L + Delam Div Increment;
Detem_ R = Base R + Delam Div Increment;
For 1 1= (Lenathty - 1) DownJo O Do
BEGIN
Bit 1= Powerf{{i + Offset) Mod 8l
Row 1= (i + CGffset) Div 8 + 1;

[ {(Ord{lLeft_Data{i + 1}) >= Oelam_L) Then

{ byvnamically Allocates )
{ The Memory Needed b

Bit_Map {Row,Col] := Bit Map”i{Row,Col] + Bit;
P (Ord{Right Datali + t]) >= Delam_R) Then
Bit_Map {Row.Col + 1] := Bit_Map {Row,Col + 11 + Bit:

END g
WDy

Frocedure Percentage:

VAR \
Ty . K H Integer:s
BEGIN
Total 1= ;

Bad 1= 0%

Percent := 03
For i = 1| To Map_Length Do
For j = ! To Width Do
For k := 0 To 7 Do

[f (Qdd(Bit_Map~[i,Jj] Div Power[k])} Then

Bad := Bad + 1
Total = Length * Widths ~81-

o

P

R —



Tt LNOt Normal s THReR
Total t= Total - (Dr + D1) * Width;
Percent Bad / Total;
END

i

Procecdure Process_Section;

CONST

Debug False;

i

BEGIN-
If Debug Then Writeln(’ Process_Section’);
S OK s= Trues

‘ Init := True;
i Pasg 1= |;
: Width := (2 * Num_Passes);
While (Pass <= Num_Passes) Do
BEGIN

Read Data From_Tape;
If {0k} Then

Insert Into_BitMap
Else Pass := Num_Passes;
Pass := Pass + 1
ENDy

Percentage;
END;

Procedure Header:

BEGIN
If {(Init_Printer) And (Frinter_Type = !} Then
BEGIN
Writein(Prn,Esc,”’@" )3
Write(Prn,Esc,'g");
; END : ' _
i . Else If (Init_Printer) And (Printer_Type = 2) Then

BEGIN
Wrriteln(Prn,Esc, 0" );
Write(Prn,Esc, "G’ );
END :
Eise If (Init_Printer) Angd (Printer_Type = 3) Then
BEGIN .
Wriiteln(Prn,Ese,’@87);
Write(Prn,Esc, 4"}
END;
Init_Printer := False;
Writeln{Prn, IOWA D.O.7. :45);
Writeln(Prn, "DELAMINATION MAP’:48):
Writeln(Prn); .
WriteIn(Prn,Bridge_ld:46);
Writeln{Prn); , ‘
Writein(Prn,Date: (Ord(Date[0]) + 18)," ":(2l - Ord(Date{0])), Delamination at
‘sODelam:5," mV ) ' ’ ,
Writeln(Prn);
CWrite(Prn, "Length = “:20,{({lLength * 3) Div 1[2):2," Feet ", {{lLength * 3) Mod 12
Y12, inches’); : ‘ )
Writeln{Prn, " Width = “:11, ((Width * 9) Div 12):2," Feet ,({Width * 9) Mod 12).
12, Inches”}); '
Writeln(Prn);
If (Not Normal) Then
BEGIN _
Write(Prn, "Skew. Distance On Left 1 “:126,01:4, " Inches’ :7); :
Writein{Prn, Skew Distance On Right : “:27,Dr:4,"inches”:7);
Writeln(Prn)s; . s
END; -82- ‘ ,
Write(Prn, "Total Area = “:24,(Total / 144 * 273y:7:2,7 Square Feet’);



Writein{Prn, "Percentaae Bad = 120, (Fercent * 100):d:2,7°% 74

WriteIn(Prn);

ENDj
Frocedure Dumb_Printer;

BEGIN

Header ;

END;

Procedure Print_Top ( Density : Dens_Type )3

VAR
i : Integer;
BEGIN ‘
Write(Prn,Esc,Density,Chr ({12 * Width + 5) Mod 256),Chr{{(i2 * Width .+ 2) Div 2
56) )3 : . .

For i 1= 1 To (12 * Width + 5) Do
Write{(Prn,Chr{l}));

END s

Procedure Print_Bar ( Density @ Dens_Tvpe )i

BEGIN

Write(Prn,Esc.Density,Chr{l),Chr(0),Chr{255));

END ‘ '
Procedure Print_Tic ( Density : Dens_Type; Which

BEGIN

Write(Prn.Esc,Density,Chr{3),Chr{g));

1F {(Odd{Which)) Then
Write(Prn,Chr{l128),Chr(128))

Eise Write(Prn,Chr(0),Chr{(0));

Write{Prn,Che{l128));

END 3

Procedure printhottom ( Density : Dens_Tvpe };

VAR
iy B Integer;
Spacing : Integer:
BEGIN _ ' _
Write(Prn,Esc,Density,Cnr ({12 * Width + 5) Mod 256),Chr ({12
56))3 '

Write(Prn,Chr(128),Chr(128),Chr(128));
For i :1= ) To (Midth * 12 - 1) Do
If {7 Mod 16 = Q) Then
Write(Prn,Chr(248))
Flse If (i Mod B = () Then
Write(Prn,.Chr(224))
Else Write(Prn,Chr{128));
I ({(Width * {Z) Mod 16 = 0) Then
‘ Write(Prn,Chr{248) . Chr{248))
Else If ((Width * 12} Mod 8 = 0) Then
Write(Prn,Chr (224} ,Chr{224))
Else Write(Prn,Chr(128),Chr(1%2)):
Writeltn(Prn);
Write(Fro, 07:16);
If {(Printer_Type = 1) Or (Printer_Type = 3} Then
Spacing 1= 18
Else 1f (Printer_Type = 2) Then
Spacing 1= 20 :
Else Spacing :1= [; -83~

integer );

* Width + 2) Div 2




For 1= L Te I Wigtn—= 37 U7V 87T 106

BEGIN
Write(Prn,Esc,Density,Chr(Spacing),.Chr(0));
For §j = 1 To Spacing Do

Write(Prn,Chr(0)):

Write{Prn,{(i + {):2)3

"END;

END;

Procedure 5Scale_4_To 3 ( Density : Dens_Type );

CONST _

Debug = Falsey
VAR ‘

N1 : Char;

NZ : Char;

Ay Jy ke my N o " Integer;

Ch ' Integer;

Bit E Byvtes
BEGIN

Header;

n = (lLength - 1) Div 8;
1f Debhug Then
Writeln{’ Scale 4 To 3 ~ Density = ",Density);
NI = Chr{{Width * 12) Mod 256);
N2 = Chri{{width ¥ 12) Div 256);

Writeln(Prn,Esc,’3’,Chr(24)); { Sets Line

Writein(Prn);

Writeln(Prn, FEET :5);

Write(Prn,” “:5);

Print_Top(Density):

Writeln(Prn);

For i = | To Map_Length Do

BEGIN : :

‘ Write(Prn,(n -~ i + 2) * 2:5);
Print_Tic(Density,1);
Print_Bar(Density);
Write(Prn,Esc,Density NI N2};

For k 1= 1 To Width Do
BEGIN ‘
Bit = 1; :
I {Qdd(Bit_Map™(i,k] Div Bit)) Then
~ Ch := 240
Else Ch := 03
Bit := Bit + Bits;
L (Odd(Bit_Map~[i,k] Div Bit)) Then
Ch t= Ch + 15;
For m = 1 To 12 Do
Write(Prn,Chr{Ch));
END; .
Print_Bar(Density);
Writeln{Prn);
Write(Prn,” “:5);
Print_Tic(Density,2)3
Print. Bar(Density);
Write(Prn,Esc,Density,Ni,N2);
For k = | To Width Do
- BEGIN
Bit == 3
If (Odd(Bit_Map~{i,k] Div Bit)) Then
Ch 1= 240
Else Ch = (;
Bit = Bit + Bit; ~84-
1f (Odd(Bit Map~fi,k] Div Bit)) Then

Spacing }



Ch = Ch + 153
For m := 1 To 12 Do
Write(Prn,Chr(Ch);
END; ‘

Print Bar(Density);
Wrileln(Prn);
Write(fPrn,” “:5);
Print_Tic(Density,3);
Print_Bar(Density);
Write{(Prn,bsc.Density,NI,N2);
For k := 1 To Width Do
BEGIN \
Bit 1= 163 '
If (Odd{(Bit_Map~[i,k] Div Bit})) Then
Ch 1= 240
Etse Ch := 0; _
Bit := Bit + Bit:
PF (Odd(Bit_Map~[i,k] Div Bit)) Then
Ch += Ch + 153
For m := .1 To 12 Do
Write(Prn,Chr{(Ch));
END
Print_Bar(Density)};
Writeln(Prn);
Write(Prn,” “:5};
Print_Tic(Density,4);
Print_Bar(Density);
Write(Prn,Esc,Density,NI,N2);
For k i= | To Width Do
BEGIN
Bit := 64;
If (Odd(Bit_Map~{i,k] Div Bit)) Then
Ch := 240
Else Ch = (03
Bit := Bit + Bit;
If (Odd(Bit_Map~{i,k] Div Bit)) Then
Ch 1= Ch + 153
For m 2= | To (2 0o
Write(Frn,Chr{(Ch));
ENDs
Print_Bar(Density);
Writeln(Prn);
END;

Write{(Frn, 0:5%);

FPrint_Bottom{Density);

Writeln(Prn);

If Start_Right Then

[f (Printer_Type = Z) Then
Writeln(Prn, "START  : (8 + Width * 2))
Else Writeln(Prn, 5TART :(8 + Width + (8 * Width) Div 10))

Else Writeln{Prn,’ START’:8);

Writeln{(Prn,Esc,”2",Chr{lz2)):

END;

Procedure.Graph ( Density : Dens_Type )i

CONST
Debug = False;
VAR
N, M : Integer;
ni, n2 s Integer;
mb, MmO H Integer;
iy 4 : Integer;
Bit : Integer; ~85~
Set_Bit : Integer;




T&€sT_ Bt T ITEegers

Row- 5 Integer;:

Col : Integer;

bDist H integer;

Edge _ 1 integer; :

Line ' : Array [—4..600] Of Integer;
BEGIN

If {(Debug) Then
" Writeln(” Procedure Grdph ¥
If (Printer_Type = 1) Or (Printer_Tvpe = 3) Then
n = (512 Div Widtn)
Else n = (420 Div Width); { Number of dots per bit horizontaily }

m = (n Div 3); { Mumber of dots vertically 1}
If (m = 0) Then

m = 13
mb. m * Length;

I

mo m * Offsel;

Dist = G;

n o= 3 * m; { Set for true 3 : | ratic }
nl (Width * n + 6) Mod 256;

b

ne := (Width * n + 6) Div 256;
If (Debug) Then
Writeln(” Vert = “,m:4,” Horz = ",n:d4,” nl, n2 ",nt:3,n2:4);
Line[C] 2= 255; o - '
writeln(Prn Esc, 3',Chr(24));
Write(Prn, rrg);
Write(Prn,Esc,Density, Chr(ni) Chr(n2), Lhr(e) Chr(0}, Chr(G) Chr(0});
For 1 1= 1| To (Width * n + 2) Do
Write(Prn,Chr(t));
Writeln(Prn);
Set Bit := 128;
For i t= —4 To 480 Do
: ineli]l = 03
1f {(Length Mod 4) = 0) Then

BEGIN _
Line[—-1] = 128;
Line[~-2] == 128;
END
If ({(Length Mod 8) = 0) Then
BEGIN

Line[-37 := 1283

Dist := (Length Div 8) * 2;

Linel- 4] r= 128

END3; - :

For Bit = 0 To {(mlL - t) Do

BEGIN '

Row := ((Bit + mO) Div m) Div 8 + 1;
i o:= ((Bit + mO) Div m) Mod 8;
Test_Bit := Power[il:

If ({{mk - Bit) Mod (4 * m)) = ) Then
BEGIN -
Line[-17 1= Set_Bit:
"Line[~2]1 := Set Bit:
END;
[f (({mL = Bit) Mod (8 * m}) = 0) Then
BEGIN
Line[-3] := Set_Bit;
Line[—~4] = Set_Bit;
Dist := (mL — Bit) Div (8 " m) * 23
END;

For Col := 1 To Width Do
If (Odd(Bit Map [Row,Cci] Div Test Bit)) Then
LinefCol] = Line[Col] + Set_Bit;
Set Bit := $et~Bit Div 23 ~86-
If (Set_Bit = 0) Then



BEGIN
¥ (Dist = O0F Then
Write(Prn,” 7:6)
Else Write(Prn,Dist:6);
U]ut dom 0,
Write(Prm,Esc,.Density,Chr(nl),Chr{nz2));
For t+ 1= -4 To O Do

BEGIN
Wrate(Prn ChF(Llﬂe[i}}),
Limel[i] = O3
END
For ¥ 1= | To Width Do
CBEGIN

For j = 1 To n Do
Write(Prn,Chr(Lineli]));
Lineli} 1= O3

END;
Writeln(Prn,Chr{(25%));
Line[0] = 255
Set _Bit := 128;

END;

END;
For i.:= -4 To -1 Do
Line[i] 1= O3 :
For i 1= ~4 To Width Do
Line[1] := Line (i1 + Set_Bit; .
Edge := 255-~(Set_Bit Div 2)-{(5et_Bit Div 4)~(Set Bit Div 8)~(Set Bit Div 16) {
Set Bit Div 32)~(Set _Bit Div 64)~(Set_Bit Div 128);
Linef{(] := tdge;
Write(Frn, " 07:16);

m i1= 23 .
Set_Bit := Set_Bit Div 2
I {(Set_Bit = 0) Then
BEGIN
Dist := 03

Write(Prn,Esc,Density,Chri{ni),Chr{n2));
For i 1= -4 To 0 Do
BEGIN
Write(Prn,Chr(Linel[i])):
Lineft]l = 0;
END
For i = | To Width Do
BEGIN .
For § := 1 To n Do
Write(Prn,Chr(tLine[i]));
tineli]l = 0;
END
WPiteln(Prn,Chr(RSS)):
Line[0} 1= 255;
Set_BHit := 128;
Write(Prn,” “:6);
END;
For Bit := | To 4 Do
BEGIN
For Cal = 0 To (Width Div m} Do
Line[Col * m] := LinelCol * m] + Set Bit;
If (B8it = 2) Then
M ot= i o+ My
Set_Bit 1= Set_Bit Div 23
If (Set_Bit = 0} Then
BEGIN
“Write(Prn,Es c, Bensity,Chr(nl),Chri{n2));
For i := —4 To { Do
BEGIN
Write(Prn, Lhr(Ltne[:])),
Ltn@[1} t= [ -87-

e




ERUT . '
For i := | To Width Do
BEGIN
For § 1= 2 To n Do
Write(Prn,Chr(Linelf13));
Write(Prn,Chr(Lineli11));
Linel[i] = 03
ENDs
Writein{Prn,Chr(255)};
Line{0l = 255;
Set_Bit 1= 128;
, Write{Prn,* ":6);
END;
END3
If (Set_Bit <> 128) Then
- BEGIN _
Write(Prn,Esc,Density,Chrinl),Chr(n2));
For 1 i= -4 To 0 Do
Write(Prn,Chr(Linelil));
For i := 1 To Width Do
BEGIN
For J := 2 To n Do
Write(Prn,Chr{lLinefl131));
Write(Prn,Chr(Linelil]));
END; :
Writeln{(Prn,Chr(0));
END; :
CWrite(Prn, 0 :7);
For i := 1 To (Width Div 4) Do
BEGIN - ‘
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(FPrn,Chr{0}));
Write{Prn,(i * 3):2);
END
Writein(Prn);
If (Start_Right) Then
Wreiteln(Prn, " 5TART 1 76)
Eise Writetn{Prn, START’ :9);
Writeln{(Prn,Esc,'27);
END s

Procedure Map:

BEGIN
~ Header;

If (Printer_Type = 1} Then

Graph(’N")
Else [f (Printer_Type = 2) Then
Graph('K")
Else If (Printer_Type = 3) Then
Graph{Star)
Else Dumb Printer;

Writein(Prn,Chr(12));

END;

Procedure Init_Count ( Var Count : Count_Type )i

CONST

Debug = False;
VAR ‘
i,d ' : . Integer;

BEGIN | | | ~88-



Lro(uetug ) Then
Writein(” Procedure Init_Count’)s
For ¥ = 0 To 255% Do
BEGIN
[f (Odd{i Div Fower[0])}) Then
Count[i] = 1
Else Count[i] = 03
If (Odd(i Div. Power{1])) Then
Countf{i] = I + Count[i];
P (Qdd (i Div Powerf2l)) Then
Countii] := 1 + Countl[i];
1 (Odd(i Div Power{31)) Then
Count{i] = 1|+ Countlil;
If (Odd{i Liv Poweri{4}}) Then
Count[i] := 1 + Count[il;
I (Ocdcd(i Div Power{51)) Then
Count[1l := | + Countl[il;
LF (Odd(i Div Power[6])) Then
Lount(il 1= t + Count[i}:
¥ (Odd(i Div Poweri7})) Then
Counmt{i] = 1 + Count[i];
ENDy
[¥ (Debuy) Then
BEGIN
Write(Prn," )3
For 1 1= 0 To 15 Do
Write(Prn,i:4);
Writeln{Prn);

Write(Prn,” )3
For i = 0 To 15 Do
Write(Prn,” )i

Writeln(Prn);
For 1 3= 0 To 15 Do
BEGIN
Write(Prn,i:4," 7);
For 3 := 0 To 15 Do
Write(Prn,Countl(i * 16 + §l:4);
Writeln(Prn,Chr(12));
END
END S
END

Procedure Map Percent;

CONST
Debug = False;

VAR
Count : Count_Types
Totals : ' Array [0..64] Of Integer;
Col_OFffF -t Integer;
Row Off : Integer;
No_Percent : integer;
Pad : . Integer;
Friclex . : Integer;

BEGIN

1 (Debug) Then
Writeln( "Procedure Map_Percent’);

TF (Width > 40) AND (Printer_Type In [1,21) Then { Compressed‘j‘
}

Write(Prn,Chr{15%)); _ { Print Mode
Header ;

If (Odd{Map_bLength)) Then
Row_ Off := 1

Else Row_Off := 0; -89

I¥ (Start_Right) Then

f

e



U UFTTTE

{Twiaty ™ ="T)"uy v §7F 1y g ="wWigecn
Eise Col_Off := 0; ‘
No_ _Percent = ((Width - 1) Div 4);

Init_Count(Count);

For i = 0 To 64 Do
Totals[i] = 0;
Writein(Prn,” FEET”);

Write(frn, (((Map_Length -

For i := 0 To No_Percent Do
Write(Prn,  —————~— o
Writeln(Prn); ‘
For i := | To Map_length Do
BEGIN
For. j := 0 To (Width - |) Do
BEGIN .
Index = Bit_Map~[i,J + 113
if (Index < 0) Then
Index = [ndex + 256;
Totals{ (j + Col_Off) Div 4] := Totals[(j + Coi
exl; ' :
‘ END;
[ (Not Odd{i + Row_OfFf)) Then
BEGIN :
Write{Prn" | :8);
For J := 0 To No_Percent Do

Write(Prn, ! :
Writeln{Prn);
Write(Prn,’}”
For |

7Ys3

t8)

Writelin{(Prn);
Write(Prn’ | ":8);
For. j &=
Write(Prn, ! 7:7);
Writeln{(Prnj;

Write(Prn, ({({Map_Length -

For 'j :=
Write(Prn,”’
Writein(Prn);
If (Debug) Then

BEGIN
For j

1) Div 2 + 1) * 4):6, " —=");

i= 0 To No_Percent Do
Write(Prn, (Totals[j] / 0.64):%:1," |

0 To No_Percent Do

iy Div 2) * 4):

g To No_Percent Do

1= 0 To No_Percent Do

Write(Totals[j]:5);

. Writeln;
END;
For j
Totals[j] :=
ENDs
END;
Write(Prn, | :8);
For | :=
Write{Prn, !”":7);
Weriteln(Prn);
Write(Prn, 07 :8);
For 1 := 1 To No_Percent +
Write(Prn, (i * 3):7);
CWriteln(Prnys
If (Start_Right) Then

Qs

i= 0 To No_Percent Do

80 To No_Percent Do

1 bo

WriteIn(Prn, "START : (18 + 7 * No_Percent))
Else Writeln(Prn, "START :11);
[f (Width > 40) AND {Printer_Type In [1,2]) Then

Write(Prn,Chr(18));
CWriteln{Prn,Chr(12));
END3

Procedure Display Options;

{f Form fFeed }

-90-

_OFF) Div 4] + Count[Ind

{ Compressed }
{ Print Mode }
{ OfF 3



CONST

Debug = Faltse; . _
Va;fd - [ria,rzr'rpr’rpr’rt!’rTr'lE;w‘!Sv?rer'p&jr,rar,r;\p];
VAR
In_Ch : Integer;
. Ch : Chai;
Quit : Boolean;
S5tring : LString(80);
BEGIN

1 Debug Then Writein(’ Display_Options”);
Quit = False;

REPEAT
Clear Screens
Home ;
Writelins;
Writeln(” [OWA D,0.7." )3
Writeln;
Writeln(” DELAMINATION MAPS” )
Writelin(’ 1 + 8 Inches Wide');
Writein(” 2 : 4 Dots Per 3 Inches”):
Writein:
Writeln{” FUNCTIONS ) s
Writeln(’ P s Percentages’ )
Write(” ‘s
String := T ¢ T1 855 PFrinter’;

I (Printer_Type = 1) Then
Reverse(string)
Else Write(String);
Writeln;
Write(”’ S
String := S 1 Star Printer’;
If (Printer_Type = 3) Then
Reverse (String)
CElse Write(String);
Writeins
Write(”’ ' ")
String := "E ! Epson Printer’;
If (Printer_Type = 2) Then
Reverse(String)
Else Write(String);
Writeln:
Write(”’ ")
String := A : Alphanumeric Printer’;
[f Not (Printer_Type In [1,2,31) Then
Reverse (5tring)
Else Write(String);
Writein;
Writeln(” Q ¢ Quit” )
REPEAT
[n_Ch := Dosxqq(6,255);
UNTIL (In_Ch <> 0);
Ch 1= Chr{ln_Ch);
Writeln;
Writelin;
I (Ch In valid) Then
Write(” Working...’ )
Cursor_0OFf;
Case Ch Of
1 r Map; '
e : If (Printer_Type = 1) Then
If (Width < 45) Then
Scale_4_To_3{'N") -91-
Else Scale_4_To 3(70")

Foandin



ETE8 FF T (PFinter TypE & 27T THER
If (Width < 35) Then
Scale_4 _To_3( K"
Else %Secale_4_To _3('L")
Else If (Printer_Type = 3) Then
Scale_4_To_3(Star)
Else Dumb_ Printer;

i SR I Map_Percent;
LT BEGIN

e

Init_Printer := True;
Printer_Type := 1;
END;
‘e, "+ BEGIN
: Intt_Printer := Truej
Printer_Type = 23
END;
5,79 1 BEGIN
Init_Printer 1= True;
Frinter_Type 1= 33
END;
a’, A" : BEGIN
fnit_Printer := Falsejy
Printer_Type = -1

' END;
Qg o Quit = Trues
Otherwise { }3
END;
UNTTL (Quit)s
Cursor_0On:

END;

BEGIN ‘
Star[1] = "*"3
Star{2)] 3= Chr(5);
Star{0] := Chr(2);
Power[0] := 1;
Power[11 :=-2;
Powerl[2] := 4;
Power[3l 1= 8;
Powerf[4] = 163
Power[H] = 32;
Powerl6]l := 64;
Power{77] := 1283

Assign{Prn, "PRN" )
Rewrite(Frn); :
Printer_Type := Def_Printer;
Init_Printer := True; '
REPEAT '

Get_Information; .

Frocess Section:

If Ok Then Display Options;:

Writeln;

Write(” Continue With Another Section (<cr> = No)y 7 ")

Dispose{(Bit_Map);

Clese{lnfo);

Readin(Bridge_10D); ‘
UNTIL {(Ord{(Bridge_ID[01) = 0} Or (Bridge_ID[!] In ["n","N"]1);
1f (Printer_Type = 1) Or (Printer_Type = 2) Then ‘

- Write(Prn,Ese,’ @7 ); '
Close(Frn); ‘
. END,
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Module Utilities:

Function Get_Int ( Limit : Integer ) : Integer;

CONST

Digits - Er11712",’3',’d’g’S’y’6’g'7’,,8’,’9"’0’];
VAR

i : Integerd;

J :Integer;

Minus : Boolean;

Ch 1 Chars
BEGIN

i = 03

J = 03

Minus := False;

If Not Foln Then Read(ch) Else Ch 3= "7’
While {(Not (Ch In DRigits)) And (Ch <> "=") And (Not Eoin) Do
Read{(ch); '

I¥ (Not Eoln) And (Ch = "~=7) Then
BEGIN
Minus := True;
Read (Ch) s
ENDs .
If (Not (Ch In BDigits)) And (Not Eoin}) Then
BEGIN ,
Minus = False;
i r= Get_Int{Limit);

» s

END
Else While (Ch In Digits) And (J < Limit) Do
BEGIN
i := 1 * 10 + Ord(Ch) ~ Qrd("0");
J o= 3 + 1;
I¥ Eoln Then § = Limit
Else Read{ch});
END 3
FF Minus Then 1 t= —ij;

If (1 <= MaxInt) And (i >= -MaxInt) Then
Get_Int = Retype(integer,i)

Else BEGIN _ .
Writeln(” Integer Quantity Overflow; Value Set To ZERO");
Writeln(” Value Must Be Between’ ,Maxint:7,’ And’ ,-Maxint:8);
Get_Int := 0; '

END;
Readin;
END;
END .

-93-



A.7 SAMPLE PLOTS
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[OWA D.O.T.
DELAMINATION MAP

D.0.7T. Example Plot

July 1 1984 Delamination at 400 mv
lLength = 18 Feet 0 Inches Wicdth = 18 Feet 0 Inches
Total Afea'= .324.00 Square Feet Percentage Bad = 3.13%
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[OWA D.O.T.
DELAMINATION MAP

D.O.T. Example Plot
July 1 1984 Detamination at 400 mV
Lenath = 18 Feet 0 Inches Width = 18 Feet - 0 Inches

Total Area = 324.00 Square feet Percentage Bad = 3.13%
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IOWA D.O.T,
DELAMINATION MAP

Example Plot

D.0.T.

Pelamination at

1984

July 1

400 mv

0 Inches

18 Feet

18 Feet 0 Inches Width

Length =

324.00 Square Feét

Percentage Bad = 3.13%
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IOWA D.O.T.
DELAMINATION MAP

Very Wide Bridge
6 - ZG -85 : De?amination.at 400 mv
Length = 12 Feet 6 Inches Width = 33 Feet 0 Inches

Total Area = 412.50 Square Feet Percentage Bad = 2.73%
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1G¥4 6.0.1,
DELAMINATION MAP

VYery Wide Bridge

400 n¥

Delamination at

6 - 20 -85

Length = 12 Feet 6 Inches

Width = 33 Feet 0 inches

fotal !rea = 412,50 Square Feet

Percentage Bad = 2,731
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