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1.0 INTRODUCTION

The purpose of this manual is to provide a technical des-
cription of the MicroTICCIT version of Decisions and Designs,
Inc.'s (DDI) Advanced Terrain Representation (ATR) System.
Topics covered in this manual include theory of operation,
installation, basic operation and troubleshooting. A less
technically oriented version of system functions and operating
instructions may be found in MicroTICCIT Courseware for "Navi~
gate from A to B": Instructor's Guide, published concurrently
with this Maintenance Manual.

1.1 System Functions

The MicroTICCIT version of ATR is a device for training
land navigation. The system documented here trains for the
task “"Navigate from A to B". This training is accomplished
by having students use the system to "travel"” over simulated
terrain, review prerequisite skills, receive lessons in terrain
association and dead reckoning, and perform practice and test
problems in navigation from one point on the ground to another.

1.2 System Qverview

ATR is a microcomputer-based technology that utilizes
laser videodiscs to provide a capability for fully interactive
surrogate travel. The version of ATR documented here is im-
plemented on a MicroTICCIT workstation for use in land naviga-
tion training. Certain additional components are required to
enable the basic MicroTICCIT workstation to s:pport A1R.
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Running MicroTICCIT ATR requires a system with seven hard-
ware components, as seen in Figure 1-1. Four of these components
form the MicroTICCIT workstation:

1.

The MicroTICCIT terminal, an IBM PC modified by Hazel-
tine. To run ATR, the terminal must be equipped with
at least one floppy disk drive and 128K Bytes of memory.
The MicroTICCIT keyboard.

A Sony PVM1270Q monitor.

A Sony LDP-1000 videodisc player (this is optional for
a MicroTICCIT workstation, but essential for ATR).

Figure 1-1. ATR SYSTEM
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The last three additional components are:

5. A second Sony LDP-1000 videodisc player.

6. A Wico 50-0299 joystick/keypad.

7. An Interface

Unit, designed and built by DDI, to pro-

vide communications among the computer, the videodisc

players, and

the joystick.

1.3 Performance Specifications

The ATR additions

to the MicroTICCIT workstation are de-

signed for operation in a normal classroom environment. Table
l1-1 gives limits for the operating parameters.

PARAMETER

Power

Temprrature
Huridity

Static Protection
Vibration

Table 1-1.

LIMITS

110-120 V AC, 60 Hz

65°® -~ 85° F

30%-90%, non condensing
Not Needed

t 0.25G

LIMITS FOR OPERATING PARAMETERS
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2.0 HARDWARE DESCRIPTION

The purpose of this chapter is to describe the hardware
which makes up the MicroTICCIT version of the ATR System and
to provide a theory of operation for the system and its sub-
assemblies.

2.1 System Description

The ATR System is designed to lead a student through an
interactive training session. The hardware of the ATR System
supports this by presenting the student with text and video
imagery and allowing the student to interact with the system
by joystick and keyboard commands. A novel feature of the ATR
System is the use of two videodisc players containing identical
disks to provide smooth transitions between video frames. The
DDI Interface Unit coordinates the videodisc players to provide
this function. Additionally, the Irnterface Unit controls the
configuration of the system.

There are two configurations for the ATR System. When the
Interface Unit is turned on, the system is as shown in Figure 2-1.
In this configquration the MicroTICCIT terminal can run the ATR
software, select video from either videodisc player and receive
input from both the keyboard and the joystick. When the Inter-
face Unit is turned off the system reverts to the original
workstation configuration (Figure 2-2). 1In this configuration
the MicroTICCIT terminal can receive video only from videodisc
player 1 and the joystick cannot be used. The ATR software will
not run properly when the Interface Unit is turned off. The re-
configering is accomplished by a bypass module within the Inter-
face Unit and does not require any cable changes. Unless other-
wise specified the information in this manual applies to the full
configuration.
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Figure 2-1. FULL CONFIGURATION

Table 2-1 also shows the types and paths of signals between the
subassemblies. Each of the subassemblies will be described below.

>

MCROTICCTT
WORK STATION ver

Figure 2-2. WORKSTATION CONFIGURATION

2.2 Subassembly Descriptions

The subassemblies which make up the ATR System are made by
a variety of manufacturers including DDI, IBM, Sony, Pioneer,
and Wico. All of the subassemblies will be described briefly:;
only the DDI Interface Unit will be described in detail. For
further information on other products refer to the appropriate

reference manual.




2.2.1 MicroTICCIT terminal - The MicroTICCIT terminal is
the controller for the ATR System. It is basically an IBM PC
which has been mocdified by the addition of a custom color graph-
ics board. To support ATR the terminal must have 128K of memory
and at least one floppy disk drive. The terminal communicates
with the rest of the ATR system through a single RS-232C serial
port and a video output channel. Additional information on the
MicroTICCIT terminal can be found in the IBM Personal Computer
Technical Reference Manual.

2.2.2 Sony monitor - The display for the ATR System is a
Sony Model PVM-1270Q color monitor. The monitor has 525 line x
512 pixel resolution and accepts a NTSC composite video signal.

2.2.3 Laser videodisc players - The terrain video images
are read from videodisc by a pair of Sony LDP-1000A videodisc
players. These are top loading units and should not have any-
thing stacked on them. Both players contain identical discs and
are controlled so that one player is displrying a frame of video
while the other player is seeking the next frame of video to be
displayed.

Some ATR Systems will be equipped with Pioneer
LD-V6000 videodisc players. These front locading players can
be stacked to reduce the space requirements for the ATR System.
All other differences are transparent to ths user.

2.2.4 ATR Interface Unit - The Interface Unit ties the
verious components of the system together. It multiplexes the
RS=-232 data lines, selects the video signal to be displayed,
generates composite sync and subcarrier signals for the video-
disc players and converts the joystick signals tc RS-232 format.
Figure 2-3 is a detailed block diagram of the ATR system which
shows the internal components of the Interface Unit and the
signals between them and the rest of the ATR Systenm.
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Pigure 2-3. ATR INTERFACE UNIT BLOCK DIAGRAM

Figure 2-4 shows the physical layout of the Inter-
face Unit. There are three major sections, the logic rack con-
taining six circuit cards plugged into a motherboard, the CAS-41
RS-232 selector and the relays, K1 through K3, which make up the
Bypass Module.
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Figure 2-~4. ATR INTERFACE UNIT PHYSICAL LAYOUT




2.2.4.1 CP-100 Power Supply - This card provides

DC power for the logic rack. Input is 110V AC, outputs are +18vV,

-18V and GND. The outputs are not regulated. There are fuses
on the ACV, +V and -V lines. The LEDs on the front of the power
supply indicate that the power supply is on and that the fuses
are intact (Figure 2-5).

POWER JUPPLY

FPOBITVE VOL YAME
FETBATIVE YOLTARE

B BT
Ll

Figure 2-5. CP-100 POWER SUPPLY

2.2.4.2 SCD-100 Serial Chassis Decoder - This card
receives RS-232 commands, interprets them and sends control sig-
nals down the motherboard to video selector cards. 1In the ATR
system these commands select which videodisc player signal to
display. The SCD-100 uses a vertical sync input for timing so
that the video switching takes place between frames of video.
This prevents the picture tear which would occur if the video
were svitched in the middle of a frame. The LEDs on the front
provide a r2adout of the stop bit, start bit and the eight bits
which make up a command word (Figure 2-6).
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Figure 2-6. SCD-100 SERIAL CHASS1S DECODER

2.2.4.3 JS-100 Control Interface - The JS-100 is
the interface between the joystick and the rest of the ATR Sys-
tem. The circuit card takes the six bits of parallel data pro-
duced by the joystick and transmits them as RS232 serial data at
1200 bauvd. The six bits of joystick data are padded to eight
bits so that the joystick command can be interpreted as a legi-
timate ASCII character by the MicroTICCIT terminal. The LEDs on
the front of the card indicate the values for the six parallel
joystick lines (Figure 2-7).

Figure 2-7. JS8=100 CONTROL INTERFACE




The Wico joystick combines both direction-
al joystick and numeric keypad functions. All outputs from the
joystick are digital; the output is not proportional to the
amount of stick movement.

2.2.4.4 VS~1A8 Video Selector - This circuit card
selects, buffers and outputs one of up to eight input video sig-
nals. The selection is controlled by a command sent down the
bus by the Serial Chassis Decoder described above. There is a
potentiometer on the front of the card which adjusts the gain of
the output amplifier (Figure 2-8). This allows the output to be
set to 1 Volt peak-peak as specified by the NTSC standard. Note
that in the ATR System only two of the input lines are used.

VIDED SELECTYOR

Figure 2-8. V5-1A8 VIDEO SELECTCR

2.2.4.5 §8D-1A0 Sync Driver - This card receives
corposite sync and subcarrier signals as input. It produces
foi'~ buffered composite syrc signals, one vertical sync signal
generated from composite sync and two buffered subcarrier sig-
nals as outputs.

2.2.4.6 PSG-310 Sync Generator - The Sync Generator
card is the master video timing source for the ATR System. The
PSG-310 produces composite sync and subcarrier signals which lock
the videodisc players together in time. This is necessary for
smooth video switching. There are several controls on the front
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of the card, all of which should be adjusted only by qualified
personnel (Figure 2-9). Refer to the Lenco PSG-310 Instruction
Manual for a detailed explanation of the controls.

SYNC GENERATOR
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Figure 2-9. PSG-310 SYNC GENERATOR

2.2.4.7 CAS-41 Serial Selector - The CAS-41 is a
microcomputer controlled RS 232 selector built by Western
Telematics Inc. The unit was designed to permit one serial de-
vice to select and communicate with one of four serial devices.
As it is used in the ATR System the CAS-41 allows the MicroTICCIT
terminal to telk to either the serial decoder card, ine control
interface card or one of the videodisc players. Figure 2-10
shows the CAS-41 and the internal serial cables for the ATR In-
terface Unit. Note that there is bidirectional communication
only between the computer and the videodisc players; the other
cables are one directional.
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Figure 2-10. CAS-41 SERIAL SELECTOR AND CABLES

2,.2.4.8 Bypass module - The bypass module switches
the ATR System between the full configuration and the MicroTICCIT
workstation ceonfiguraticn. It consists of three DPDT relays, two
for serial switching and one for video. These are 12 Volt relays
which draw their power from the CP-100 power supply. They are

shown as K1, X2 and K3 on Figure 2-4.
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3.0 SOFTWARE AND VIDEODISC DESCRIPTION

This chapter describes the software and videodiscs used
to provide surrogate travel and training in the MicroTICCIT
version of ATR.

3.1 Operating System

The system runs under IBM PC DOS, Version 2.1, with addi-
tional device drivere for the MicroTICCIT keyboard and monitor.
The operating system and the MicroTICCIT modifications are in-
stalled on the floppy diskette that contains the system software/
courseware, and are "transparent" to the user.

3.2 ATR Videodisc

Each copy of the ATR videodisc contains nearly 53,000
photographs of simulated terrain which are presented on the
monitor during surrogate travel. The simulated terrain was
photographed in an orderly fashion using a grid layout; storaga:
of the photographs on the videodisc follows the photography
patterr.. Photographs were taken at intervals equivalent to
twelve meters on real terrain. An area equivalent to 648 by
732 meters was covered, with sixteen photographs (one each fac-
ing north, north-northwest, northwest, west-northwest, west,
etc.) taken at each point or grid center. Since there are 54
twelve-meter intervals in 648 meters, and 61 twelve-meter in-
tervals in 732 meters, 54x61x16, or 52,704 photographs were tak-
en. The sixteen photographs at every point allow the user to
look in any of sixteen directions from any point on the terrain,
and to simulate pivoting through a full 360 degrees. Movement
through the terrain can be simulated by presenting appropriate
photographs from nearby grid centers.
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3.3 Program Description

The basic ATR software enables the Lardware to access and
display video images in such a fashion that travel is simulated.
In the MicroTICCIT version, surrogate travel is augmented with
courseware to train land navigation. These two functions are
discussed in the following sections. A commented source listing
appears in Appendix B.

3.3.1 Software for surrogate travel - Simply put, the sur-
rogate travel software translates instructions from the user in-
terface (joystick) into instructions for the videodisc players
in order to simulate travel over the ATR terrain. The orderly
layout of the photographs on the videodisc permits an equally
orderly software representation for the images, and this in turn
makes the translation of user instructions to hardware instruc-

tions relatively straightforward.

3.3.1.1 Software representation of terrain - The

grid and directions in the simulated terrain correspond to a
table in the ATR software. There are 54 east-west positions,
and 61 north-south positions, for a total of 3294 grid centers.
Sixteen directions are represented for each grid center.

Within the software, a border or buffer of two positions was
added around the parameter of the simulated terrain. Hence
there are 58 possible values for the x, or east-west, coordi-~
nate and 65 possible values for the y (north-south) coordinate.
A third coordinate, z, represents direction, and can take on
any of sixteen possible values. The table contains one bit for
each possible combination of x, y, and 2z values.

One purpose of the table is to determine
the legality of any position to which the user might try to
travel. All of the buffer positions are illegal, since they
are entirely theoretical. Certain other positions are made
illegal withir the software because, for various reasons (e.g.,
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inability to take a photograph because of physical obstructions},
no photographs are available for these positions. Each illegal
position has a value of "1" in the table, while legal positions
are assigned a value of "0".

Coordinates in the table serve e&s inputs
to computation of the videodisc frame number that must be ac-
cessed to simulate movement to a legal position.

3.3.1.2 Surrogate travel functions - At any time
that the ATR surrogate travel software is in use, there is ex-
actly one current value for XYZ, corresponding to one photograph
on the ATR videodisc. X and Y values are translated into six-
digit coordinates, a specific location on the terrain map, and
Z values are translated into compass bearings, the direction of
view. Given joystick communication from a user, the ATR software
decodes the instruction and uses it to compute a provisional new
XYZ value, six-digit coordinate, and compass bearing. If the new
XY2 value corresponds to a legal position (one having a value of
"0" in the frame table), the software updates XYZ and sends out
an instruction for a videodisc player to access the appropriate
photograph. Each time the X and Y values change, the distance
traveled from the old XY2 to the new XYZ is added to an odometer
reading. The compass, odometer, and coordinates appear on a
status line at the hottom of the screen. (Compass bearings
are given as magnetic azimuths and odometer readings are given
in meters.) If the position is illegal, the software instructs
the hardware to beep as a signal that the user's instruction
cannot be carried out, and XYZ retains its prior value.

In addition to translating instructions
from the user to videodisc frame numbers, the surrogate travel
software determines which videodisc player should present a
given photograph, and when the photograph should be presented.
Because identical videodiscs are played on both players, eithers
player can access any legal video frame. However, since a
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videodisc player that is searching for an image cannot display

an image, it is desirable toc alternate players, so that there is
always a picture present on the monitor. For the same reason,

it is also desirable to wait until the next image has been found
before switching away from the current one, The software tracks
the activities of the two players and monitors the status of the
searching player; this information allows the software to instruct
the Interface Unit to disp.ay the appropriate videc source (player)
after the new frame has been found.

Another timing function served by the sur-
rogate travel software is the insertion of delays. The time
required for a videodisc player to find a new frame depends on
the “"distance" or number of video frames on the disc between
the current frame and the new frame. Because of the layout of
photographs on the videodisc, the smallest distance between cur-
rent and new frames occurs when the user is moving due north or
due south. Travel in other directions involves moving across more
interposed frames of video (the exact number depends on travel
direction). To correct the resulting inconsistency in access
time, the software inserts a brief dzlay before instruciing the
interface module to switch to a new frame that is accessed more
quickly than others.

3.3.2 Courseware For "Navigate from A To B" - The course-
ware consists of four major components. Each component is des-
cribed below.

Free Travel - This function allows the user to travel
freely over the terrain by using a joystick. The system uses input
from the joystick to calculate coordinates; and frame aumbers for
the videodisc player.

Skills Review - In this component, text is displayed
which reviaws the skills that the student must understand com-
pletely before proceeding to the land navigation training section.
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The courseware text prcmpts the user for specific information.
The system reads the information, compares the user's input
with the correct answer to the question posed and provides

the proper response to the user. The system also contains
erroneous responses which the user could make due to careless
mistakes. If the user gives one of these "smart”™ answers, the
system responds with a statement which may help the user cor-
rect a mistake.

Navigate From A to B -« This component leads the
student through the 19K BNCOC Lesson Plan (Task No. 071-329-
1006}, by presenting text which explains two methods of land
navigation, terrain association and dead reckoning. The system
accesses and presents a previously planned route of travel to
demonstrate each method of land navigation. Within each methed,
a second route of travel is described to the user, but the user
is allowed to travel the route as in free travel. The systenm
can determine the iocation at which the user stopped and pro-
vide feedback to the user according to his performance in
navigation.

Navigation Test - This section contains the test
for "Navigate from A to B". A password and student information
must be entered before the system allows access to the actual
test administration. The test contains three problems in which
the system provides the coordinates of the start point and re-
lease point for each problem. The user is permitted to travel
freely to navigate a route to the destination. After deciding
that he has found the destination, the user presses the button
on the joystick. The system determines the location at which
the user stopped to evaluate the user's ability to navigate
from one point on the ground to another. To PASS a test prob-
lem, the user must be able to navigate from point A to within
50 meters of point B; otherwise the user receives a FAIL on that
navigation problem. The user is given a GO after having passed
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two of the three test problems on the test. If the user does
not receive a pass on two problems, a NO GO is given on that
test. The user may take the test again, but the test may only
be given to the same user a total of three times. The system
displays the results of each problem and determines whether a
GO or NO GO should be entered into the student's Master Record.
Ancther password must be entered to free the system after the
test has been taken.

Shut Down ATR System - This provides an explanation
of the switch settings on the videodisc players. The switches
must be set as indicated for TICCIT to operate properly. Fail-
ure to reset the switches a3 indicated will degrade the perfor-
mance of the MicroTICCIT workstation.
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4.0 INSTALLATION

The ATR System can be set up on any flat stable surface,
requiring approximately the same space as the MicroTICCIT work-
station. The system can be asaembled by one peraon without
special tools. A small screwdriver may be useful,

4.1 Unpacking

The ATR System will arrive in three boxes, one each for the
Interface Unit and videodisc player and one box for cablea, ac-
cessoriea and manuals. Unpack all of the boxes, being careful to
remove all of the cables from the packing materials. Table 4-1
givea a list of all of the components needed for an ATR System,

It is advisable to save the videodisc player and Interface Unit
boxes for returning subasaemblies to DDI for possible future repair.

PART QUANTITY
Hazeltine MicroTICCIT Terminal 1 Customer Furnjahed
Sony Color Monitor 1 Customer Furnished
Sony LDP-1000A 1 Customer Furnjahed
Sony LDP-1000A 1 Furnished

DDI Interface Unit 1 Furnished

Wico Joystick 1 Furnished

Power Cord 1 Furnished

RS 232 Cable (1-406A-1) 1 Furnished

RS 232 Cable (1-406A-2) 2 Furnished

Video Cable (1-406A-4) 7 Furniahed

ATR Maintenance Manual 1 Furnished

ATR Instructor'a Guide 1 Furnished

ATR Videodisc 2 Furnished

ATR Software Diskette 1 Furniahed

Table 4-1. LIST OF MATERIALS
20



4.2 Setup

Figure 4-1 shows one possible arrangement for the ATR System
components. Note that the Sony players cannot be stacked.
Follow the instructions on the players for unlocking the heads
when setting them up. Set the EXT CPU switch on each videodisc
player to ON and the SC/SYNC switch to EXT. Connect the RS 232
cable and the three video cables to each player and to the ap-
propriate connectors on the ATR Interface Unit. Connect the RS
232 cable from the MicroTICCIT terminal and the videoc cable from
the monitor to the Interface Unit. Plug in all of the power cords.
Connect the joystick to the front of the Interface Unit. Follow
the instructions in Chapter 5 for powering up and operating the
ATR System.

Figure 4-1. ATR SYSTEM LAYOUT
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4.3 Packing Instructions

If it should be necessary to ship either the Interface
Unit or a videodisc player, use the original box if it is
available. Otherwise, any strong box large enough to hold the
component and ample packing material for cushioning will do.
Be sure to follow the manufacturer's instructions for locking
the heads on the videodisc players., If a component is being
sent to DDI for maintenance, be sure to include the cables for
that component so that they can be tested too.
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5.0 OPERATION

The purpose of this chapter is to provide a brief descrip-
tion of the operating procedures for the ATR System. This is
not intended to be a comprehensive user's guide, but rather a
basic "how to" on system startup and checkout. If more infor-
mation is needed refer to the ATR Instructor's Guide.

5.1 System Startup

The startuvp procedure for the ATR System is straight-
forward. First the monitor, terminal, interface unit and the
disc players are turned on. There is no special sequence to
turning on the various components. Load the ATR videodiscs into
the players, shiny side down. The videodiscs are identical so
either videodisc can go in either player. Load the ATR diskette
into the left drive on the MicroTICCIT terminal. There should
be a series of clicks, and a screen with white lettering on a
blue background will appear. From this point follow the in-
structions on the screen. Figure 5-1 shows the sequence. A
good system checkout is provided by the Free Travel menu choice.
Roam about on the terrain to check joystick commands, player
operation and Interface Unit performance.

5.2 System Shutdown

When ready to shut the system down, simply halt ihe pro-
gram to get back to the A> prompt and turn otf the ATR hardware.
The videodiscs and the floppy disk may be ieft in pluce while
the power is off.
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(Power up the subassemblies, load the videodiscs and the

software diskette)

(A blue screen with white border appears)

ADVANCED TERRAIN REPRESENTATION

Press button on joystick to continue

(Press joystick button)

{A menu appears)

Free Travel

Shut Down ATR System

(Choose Free Travel for system checkout)

(Terrain image appears)

(Use joystick to move about on terrain)

Figure 5-1. SAMPLE ATR DIALOGUE
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6.0 MAINTENANCE

The purpose of this chapter is to give the ATR user guidance
on how to keep the system working and what to do if it is not
working. Procedures are given for determining which sub-assembly
is defective. Most of the components making up the ATR system
are not user serviceable. Any repairs must be done by qualified
personnel.

6.1 Periodic Maintenance

The ATR system does not reguire any periodic maintenance.
Simply keep the various subassemblies clean and aveid spilling
food or drink into anything. If a subassembly should get wet,
contact DDI for advice before turning it on.

6.2 Tests and Diagnostics

Table 6-1 lists symptoms and their possible causes. This
is by no means a comprehensive list. If the ATR System is dis-
playing novel symptoms, first check all of the cable connections
and switch settings. Then check to make sure the proper video-
discs and floppy diskettes are loaded. If everything is con-
nected properly, and the symptoms haven't disappeared then it
will be necessary to isolate which subassembly is at fault.
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SYMPTOM

1. ATR System is dead

2. MicroTICCIT Terminal
won't boot

3. Terminal appears to boot
but no display appears
on the monitor.

4. Terminal cannot talk to
videodisc players

5. Terrain images appear
but lack color or
stability

6. Joystick commands not
accepted by terminal

7. Random Static occurs in
Terrain imagery.

Table 6-1.

Ut s W
a & a

o Lt B
. . . .

ot
.

POSSIBLE CAUSES

Power Cords unplugged.
Breaker for outlet has
tripped.

Unit is unplugged.

Unit is turned off.

Diskette is inserted
incorrectly or missing.

Terminal is faulty.

Monitor is unplugged.,

Monitor is turned off,

Cables are incorrectly
connected.

Diskette is inserted
incorrectly or missing.

Monitor is faulty.

Terminal is faulty.

Players are unplugged.
Players are turned off.
Videodiscs are not loaded
or loaded incorrectly.
Interface Unit is turned off.
External CPU switches on
players are set incorrectly.
Cables are incorrectly
connected.
Player is faulty.
Interface Unit is faulty.

SYNC and SC cables are in-
correctly connected.
External Sync switch on
players are set incorrectly.
Player is faulty.

Interface Unit is faulty.
Terminal is faulty.

Joystick is unplugged.
Interface Unit is turned off.
Interface Unit faulty.
Joystick is faulty.

Video/Graphic board in
terminal is faulty.

TROUBLESHOOTING GUIDE

[
L

[ PP | AR A MANRIY. 174

MERERLS| 3 LI

AR, LR

FRERCRCRE




APPENDIX A

TECHNICAL DRAWINGS



INDEX TO APPENDIX A

Assembly, ATR System, 1-423B

Parts List, ATR System

Configuration Diagram LD-V6000, 1-404B
Block Diagram, ATR, Detailed, 1-359B
Assembly, ATR Interface Unit, 1-422B

Parts List, ATR Interface Unit

ATR RS 232 Cable Pinout Diagram, 1-362B

ATR Power and Video Wiring Diagram, 1-420B
Parts List, ATR Wiring

Schematic, CP-100 Power Supply, 1-214B
Assembly, CP-100 Power Supply, 1-230C

Parts List, CP-100 Power Supply

Schematic, SCD-100 Serial Chassis Decoder, 1-415C
Assembly, SCD-100 Serial Chassis Decoder, 1-414C
Parts List, SCD-100 Serial Chassis Decoder
Schematic, JS-100 Control Interface, 1-416B
Assembly, J5-100 Control Interface, 1-425C
pParts List, JS-100 Control Interface
Schematic, Wico Joystick-Keypad, 1-363B
Schematic, VS-1A8 Video Selector, 1-227B
Assembly, VS-1A8 Video Selector, 1-225C
Parts List, VS-1A8 Video Selector
Schematic, SD-1A0 Sync Driver, 1-417B
Assembly, SD-1A0 Sync Driver, 1-418B

Parts List, SD-1A0 Sync Driver

Page

A-3
A-5
A-6
A=7
A-8

A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A=-22
A-23
A-24
A=-27
A-28
A-29
A-30
A=-32
A-33
A-34

Ferhs W, .

AR ARl N ™ ™"

B

* » UEEme Fr—w-% » _8



|||||

uBm-u!l_ _

NOILYINZEINGIN NIVANDL GIINVARY |55
WALSAS (4 LV)'ATOWISSY [remos— L weems

"ONI SNOIS3Q ™V SNOISIO30

Ll

i




S

3 o & usal 1 e |

—_—

8 £2b-1 ]
:E% i
 (LI2011/M1v) XIBWISSY [T

"ONI SNOIS30 ™¥ SNOISIOAA -

——

e

lﬂs!.!u 59& ;So.p
SIOLIAS IViNIL MAMO0d NOJ 310

LR I N I R
DI T T T4 AT S W

NOLLVUNSLINGD LIDJIL  TWNIBMO

$OA NOLLVAS NUOM
AI3LL0BT.
] iy
v
=1 HOLINOW

PR P

e

L
P

e ustme o vl
WL TR I T T




:

................
»

y-90r-1

9
- €-V90¥-1 0009%A-01
< T=30r-1 VOO0 T~T1

N
™
E
g .
> ‘o,
™
L]
R P R N AT

1-¥90¥-1 WELNINDO

-l ]|~

1-Zr-1 A2 4

* L) - -
2 ™ L'.-z.-:h{l..'.L‘.\:“' PR AN e *

:
E
|

. -.'.\'- ; .." e % e " c .

0003A-T1

OSITMEATIA ¥IAYId "W ‘eY

(CTHSINING YBOLSIO)

BIXEIA ¥IAYId 14 A

(CIHSTRING HIWOLSO)

! -4 ] ~- 1 N |~

1
4
- €109~
| ¢
T

{@EHSININT TINOLSD)

dNILTIZVH

= TN I®™milw 0N VDI~

4k
:

A z-aczy-1 . 100

Iad

MNALSAS BRIV ‘ATEESSY

a T-@czy-1 LIJ0OLL

Iaa

WALSAS BIV ‘XTEWISSY

KLLIND ON JMVd I0Q SON T300W/ZdAL  HEENLOMANNYH

NOLIdDMOS3a ON TOGWAS Wil

[ 30 1 I=ays gECr-1 ISTT Shivd

10122 eTulbIzA ‘ueoTon

7S 1escaddy L06 XOg *0°d ‘009 9IS ‘GATag 3Iedisam 00¥8
S861 ‘6 XWW a3eq *ONI ‘SNDIS3Id NV SNOISIDEAQ AWVvAIIIN [EOIXIIIOTE

g6SE-1 umabeyg %oO1d PITICIa]
gr9¢-1 wmabeyq Xoord

™ u".o." -“.n.".' -"q * ..' ot ol < o -.. o _._‘-.' S 'w‘.'- --.'- T .'\..'v..'o "°-. _'.'.'. '.._'.. S .‘...‘-.. o
LS ST T A CHER LS TR SR CRTE T C A0 G SRR AR L L O PO PR AR A R TN A




H3AV1d 2510 O30IA
WYHIVIQ NOLLYHNOIINGD

"ONI SNOIS3Q™Y SNOISI03d

YivQ LI L4340
ViVQ LI@ 8 ~hO
122738 118 $1 L HIIINE

=

ooev I
oovug
oou.g
00t m
0ot M

4123738 31wV anve
IV £ HOLIMS

et T e .._ -_. -
N o et e d
PR P

—

€% "MAA NONAD NIVLNOD
24vQ IADEY 0 €Y 8,404 VWY

99/81/2 0 SY OINNO 4B LOOCE4-IS
‘OM MOLAYIIHO0N NS MIINOIY

\.:_.-

T A

E Y ey

p

iy )

N

Y,

L Ay

’.,_:;:_;_‘.-__; RO

<.
[ ¢




= wawes | | ™ )
8 6SE-I| a

L 3| O LN DN FI b

a37v.L30 ‘¥iv Hnuw.lq&u.lL LA

WYHOVIO MO018 |Easilras vo _

*ONI SN9IS3Q wv SNOISIOAA

MOULE ADF

1

HIAY
%0
ORA

2%

MIAY
280
OFDiA

21

HIL

oo-&r

A TWAHILNI
YOH L W0 D

Hiv

T 77 VIS NN [} [ S ——————————

BOLIMON

A Sl B

S

e

>

" e " -
L] - L L]
A L0, :‘i:'t

2

<
P

o

.

Wiy

e At
L}

AL SRy

o
o Y

-~ ;. . .::;:"

S Y W WA

-
=" .
'a"a"a

.
.

et
LI I WA

-
PR )
A%

f&f&:'ﬁ;\i?




LINN =T

JOV4HILINI ¥IV ‘AIBWNISSY [=ar| " womons,

"ONI SN9IS3Q anv SNOISIOIA /T

TN BE0LYEAS0 0ONET
OL MR4BN &ML NRMLD TV

o(]

1Q

2o

aMwRmoS { g(;
wilsaor [*C

C

ol

1l

-,

H0103T36 0IKMA

a
A40/M0
gx*
NJ.E*

ONYIN0D

HALNGNOD a6
0300030 Lwwis
46

9

L ]
FO LG D

VLA BA1LVE N
YL DA R e

AlddNE HAMOd
SISSVHD




N

VA I ..
Y P L PR L

1 de6-49d MYl AJILSAOL “YOLIINNOD | u
L 01-1¢ TONIHAWY ONE *¥OLJINNOD XVO0D €1 ...._...
£ s¢z-49a MaL Z€Z-Sd *UOLIANNOD zZ1 : g
¢ nN-9ZHyd J3al .HQ..—Q AZ1 “Avidd CA-1A 1l
£ 4Z-Ha J34l AVTIY ‘13AJ0S ol
1 19=-S¥0 1LM Z€Z-Sd *¥3IX3ITAILINH 6
1 1-2612-1 {qaT4IA0N) 14ada @dvod Jd ‘31v1d QT3IIHS g
1 01£-95d OON31 HOLYYIANID JNAS 9 L
1 1-381%~-1 .O<—lnm 1a4a HIATHA ONAS “ATIHIASSY 9 9
1 1-06Z2~-1 SvI-SA 1aa ¥O0LI413S OAAIA ‘ATIHISSY ] S
1 1=-26Z%1 001~-Sl 1aa JOVA43LINI T091INOD ‘ATEHISSY £ 9
1 1=2%1%-1 001-3ads laa H3d023d SISSVYHD TYIH3S ‘A TIWISSY Z £
| | 1-20€2-1 001-d2 1ada X1d4d40S ¥3AN0d SISSVHD ‘X'T9HISSY L 4
1 Y09Z-1 (a3131Q0H) 1ada SISSVHI ITNA0H I
+ ; 1-4227-1 1aa LINN FIVAYIINI ¥1lvY A T19H3SSY
X11INVAD ON ldvd Idag SON "13d0oKW/3dAL HAANLOVANNVH NOTI1dI¥2s53q ON T0HKAS RILI
Z 3o 1 3I93ys§ 42Z%-1 1SI1 Slivd
10122 ®EFUF3ajA ‘ueady g6SE~1 WYHIVIA NO0Q1€ dd11viid w@
: 1eacxddy (06 xod "0°d ‘009 231Ing ‘*Iatag xaedisay QOvg o
19: 1Y & aeq *ONI *SN2ISIq ANV SNOISIJIA UIIJIY TEIT2IVI[Y

. )
-'_L.“:.\‘.\.'




1 (Ividads) 140 YOLDEANNOD ¥Y3Y ‘T1ZNNVd 1z

1 (‘I¥1034dS) 1daa SSYIOIXA'ld TENNVd 0Z
1 . (qa141Q0H) 24D 34 REI ‘l13NIFVD 61
< d52-4d Hul Z£7-54 YOLDINNOD 81
1 289-6¢ SDINOYLO3TA 2D HOLINS ¥3IM0d4 L1
1 ) FENT X RRAS Y ove ¥Z 3snd 91
1 ASN4ITILIT YAATOH 2SNd sl
ALIINVND ON 1¥Vvd 144 SON TAAOR/IJAL  HITUNLOVANNVH NOIL4dIHOS53d ON TOUHKLAS Will

Z 3o 7 333ys d42Z%-1 LSIT SI¥Vvd

101ZZ ©Ful8ags ‘ueaoy

Teaocaddy {06 xod °0°d ‘009 IIng ‘*aajiq yaedisapy 0O%g
<861 AVH 8 ajeq “ONI °*SNOIS3Id ANY SNOISI1DAd adoua133ay [wIFAIATF
) © @ @ ] ® @ @ ® 5
S — e L w— e sk *




Jtui;l._iﬂnlﬂ
.

e ........... W 1 1. ”.\H..““Mwm- ﬁ\
0 azas| | g )
g 29¢-| E
WVYHOVYIQ LNONId
378v0 22 S¥ HlV
ONI SNOIS3A SNOISIO3Q
LINN 3OVENI LN
sV
A\IE “rmaun J..E_
U &
w200330 s
UIAY4 IINOIJ HO4 TvOAL B
[an ]
L 2 ) -_A
0009A-01
HIINOI
v A ..”
v 000! - dOA R = £ nda
Ao jumgtol w ”.
HIAY d AMDE BOd TWANJAL \ "
LN0Nd 370V 4
/
%
- A
4
_.”m
.“...u_
o
E
o
@ ® 9 ® E ® L] » @ o




P s | |

e -4 —_—
a0y -| _ 8
O Insasvion) EEIWH- ium —— = - m
WYHOVIA ONIYIM =757 7 i > o3
O3dIA ONV ¥3IMOd ¥V | |
"ONI SN9IS3A™¥SNOISIO3A
|
|
LR T HLMRA

SE0E.1 DM B
0L Ml BN 40 EiWimcy Wod U —

Inp%ﬂdﬂ.iﬁ“mﬂﬂ

“EllDN




Jj‘ﬂ!mlﬂld.i
v . . o

rrrrey,

L R e e
i
1
01
6
8
- T ¢z 1814502 dWV ¥OLOANNOD ‘¥IAOD L
- ¥V ¥V ¥V €2L8 Nad134 dTHS ANOD % ‘3TEYD 9
<
-z 7 ¢ dsz-4a MuL Z€2-S8 WOLIENNOD v
€
v - - - n/6s od N3a1ad XV0D ‘418VD 4
T - - - SL1-89 TONIHIHY ONd *YOLOINNOD 1
4 =v904-1 03dIA 104 XV0D 219VD ‘ ATEHIASSY
4 €-v909-1 0009A-A1 100 ZEZ-S¥ ATAVD ‘XTIEWASSY
4 Z-V¥904-1 Y0001-dd1 1dd  Z€Z-S¥ VD *ATIKIASSY
) 1-v90%-1 ¥ALNINOD 1ad  Z£Z-S¥ ZTEYD ‘AT9HASSY
ALLINVOD ON 1¥vd Iad SON T3dOW/3dAl  YFUNLIVAANVH NOILJdIN¥2S3a ON ‘10RHAS WILlI
I 3o | 323y$ V90%-1 1SIT SLy¥vd
4027-1
. 10127 ®FufSarA ‘ueadl gz9C-1

206 %09 *0°d *009 23FnS ‘2aj1d A1edisay 0078
*ONI *SNOISIA ANV SNOISIDAQ

P0U13J3Y [EIFIIDA[3F

R
P

!

,-_;_:\'_._-‘_..-._._. e \.
L] a » 0] . l .

N
e B M,

..-..'-! -

"ot

AT

RS,
— e Bm

o

S
« 5
L

- ..... -. X -
P S W R

W .._-.\- N
WAL PN g

...l
Lalatm.

e

PO .

<

S PR
Ca Ve Ve % e

e 0. e %t
n
ate s Cuurs

l



BY12°)  omal  omwon] O

A1ddNS H3MO0d SISSYHI o0

001-dd *JILVINIHOS [

ONI SN9IS3Q 9% SNOISIO3a

Al
T I~ 2 s
FLA e
um L. Yl o
(3. ) . me
M WM L over
e B A Imirw s Wb
Bl i i et Dembabs bl
e 1 Yonaied Y BRAESE Manainid 068

A6 Sl

[ i i e
Yomdive LY T

I —

Al




,\F.ﬂt PV

y |

™5 lu. y

- ¥ i e
| 1 iwas e N o b T 1
.I_ OOMNI- I_.lh— I.lua._-nu.- o= = = ==
00I-dD A1ddNS HIMO SISSYHD =
QHV0d od 'ABNISSY [ ===

"ONI SN9IS30 ewv SNOISID3D L Emmin

e ¢ Shai e .
| =noos [ === o=

+
+

|

L/

v —{ =) |||_.I|w

v> e =5 > “ =)

+ -+ e -
| | I |
LT ] , =
v U=
: = . T m m m m
o [0 L = 7
Nael Fdier Tt 2ON
Qv AL FuAT! Nl OFhd SLYINI ¥ [ u.
S Y g
¢ _ z 4 € _ r .w




T e . -
L

-------

S 5‘1

\- . -
St ML et
K P N Ty

Y

et
e

RN . N - - . .
.-t 5-‘. ., * . . - - . L I - 0 - - . -
. LW PP WS, L. "W, U, TR W P G Py

L T T I BT TR BRI I

A-16

-J .-l ..-
BE AT~

T Yi-030T~WlN oY L34S HOLIMS 18 |02
! (44
9 80201 ASndATLLIT ONIGTOH I503 'dI1o | Y
F4 TOOETE ASNJATLLIT O1d OIS VT 'asnd ' €4 'Zd | LT
1 0SZ° €It aSNJITLLIT 014 015 YN ‘dsnd Td | 91
F3 NI IIOA §  NG°1 THOLSISEY. [ THRES WA
€1
v Zrse ALIWHO IIWA G WYO £ ‘MOLSISN | ¥4 - T4 |ZT |
’ SZTLTAHTEADH DINOSVYNYd ADS FN00ZZ ‘MOLIONIWD | #2 - 10 |IT |
5
3 £S0GISN ONILLING LHOIT1 'adoid | ¢ "tad1 |6
v SOOPNI an Waldiload '3a001¢ | vd - td |9
4
)
z ya-re TVEDIS | UaWH0JSNVEL 'oaiovda [
z 00L-9€2d TYNOIS 4AMOd 'uZWE0JSE VUL 2L I | v
£
z
*dXd| OMv0£0-1S | 00T-dD quY0d Od MHOMIM'C 1
0 T-J0TZ-T | U0T=-d3 Emn:mum.wiwe_mm QUVoE 54 A1GW4SSY
NOISIAZY ALILNYNO ‘o uvaton | 0N 130N HIUALIVINNYR NOLLNN 3230 ‘On j00mAS | mau
T BUTH 'O msaddy Yo T heeys 20€£Z-1 ASIN Silvd
— 1I8/t/¢T *a
ON Pies 10127 nimln ‘uer O
00T=dD N Heon LO6 ¥0@ "O'd "3aq Wedisam 00¥S ‘009 NS
h.ﬂﬂﬁﬂm Tenog adi ] ‘b3 .E .m-mﬂ ouN E JINIHIIIY TYHHLII1]
® @ @ o o @ o @

T et e L. oo T N . 3. . I Y L
e s Moot - B LR R .
Lu 1 W U T PR LA L SR A S T, S IOl




......

H300230 mﬂwmﬂ.wﬂuﬂﬁuw v 40/ N5) ML — & __
OM SNOIS3IA PRV SNOISIHA] C Adane B4 ST sdam & o8 v Ga3pieme — | &

AN T DA DS

=i

i

- Wmﬂp
M

i)

B I i U AT Ty Ty TAC P G S, ¥

i
1
[
1
L
i
[}
-
———
[l
13 [l : :
o T e e ; = =
4 CEELCy -t ' ! :
] A :lﬁuﬂ = - __._ “ .
ﬂ MR BIEY 3] Tli@lrmrllt 1 .
HHESE " .
T g T L ﬁ”l..w M 1 ol
T [1] o] " o
[ r] AN, A~ _Ulb._. T3 o . ....

r

i
{

Q .\..M

s - e LF7] - ...m
B h!"l“m.l A ﬁ .”uol“

s - (.5 et | VR 3 by ey
(L g O . "

et | .ﬂﬂq...nw.m 1T it

4 By e o

= [T ] J\J

] ?.\-!

L r .
¥ [] L

] 3 h

: S

P e e




QHVOE Od ‘AT8W3SSY |5

"ONL  SNOIS3Q ® SNOISIO30




£ 91582 11l NId 91 OI 1aXN00S £1

- 01 %1580 11 NId %1 21 13aAD05 rA |
(4 N9O%L TYNOILYN LINDYID QAlYYOALIN] otn ‘én 11

4 NLO%INS 1L LINDYID QALVEOILINI] 8N ‘LN o1

r'A N8TSY TYNOILVN LINDHID QALVEOAINL £n *9n 6

4 N%91D% /HR IVNOILVN LINDHID AALVHOAINI sn *¥n 8

t 4110700 vou LINDWID QALVMOEINI Zin ‘tin ‘€N L

1 NE6DY [HR TYNOILVYR LINDYID QALVHUDAINT n 9

1 74820 1L NId %Z 21 13W003 S

1 d11%710H VI04OLOH LINDRID GaALVYO3dLM1 n Y

9 6288 HLIKWS WOT/L X O%/% WAIVdS t

1 1-961Z-1 144 quvoe 2d A1vid QIAIES 4

“A3d dnveir-1S 001-00S a¥voE Od MHOMLYY 1

* ﬂwnaUmn S1SYdD
1-0%1%-1 001-0a05 1da v¥143s *AE9MESSY
ALILRVAD ON lLidvd 14d SON 1200W/3dAL  HAUNLOVANNVH HNOILdI¥JS3d ON TOEHAS Wall
€ Jo 1 39345 g%1y-1 1S1T S1dvd
101zz ®jupdagp ‘uBdIIH 25191
peacaddy (06 Xog *0°d 009 23InS saajaqg jaedisap 008

sg/1/y ayed *gM1 *SNOISEA ANV SNOIS123d 2oua13ajay [®IF1333[4




1 o1} #% AL ¥OLSISAY gly }4
1 ol Mm% S¢ MOLSISAM 0zy Lt
1 Jd1 Mm% %01 30lsisay 44| 92
wzd ‘ETd
v Jd1 #% 16°€ dOLSISIAY ‘1zd ‘L1 ¥4
01 ) o1 A% 1T ¥OISISAY 91y ~ LN vz
Zed - (oY
Z1 J¥1 Mm% A8°9 WOLSISAY  ‘61¥ “9¥ - [¥ (%4
4 VASOREOTI0ZED 1Ay ASIA PABIO" HOLIJVAVD 62 ‘g0 44
z YISOHZOT0ZED 13Wa@X  SIA PAWIN0* HOLIOVAYD L0 *90 1z
SO0ZZAHE303 DINOSVNVd A91 P4dwzZ HOLIOV4YD §3 *%0 0z
z VASOHEOTD0ZED l3Way ASId pAL10° OLIDVLYD 100° “20 61
1 S0L%AYE-303 DINOSYNVd AQS PA%!% HOLIOVAYD 1§ 8l
ONILLIWA dls a1
o1 £S0STISN ISN 1H511 ‘3A0ld - 0 a3l L1
z 87 YN 39 1VNDIS ‘3a0Iq zd ‘14 91
1 zi8d 1l ¥OLVINIAY 91N S1
I S08¢ 1l d0lv1noay s 1
ALIINVAD ON l¥vd 1da SON 130OW/3dil  YIUNLOVANNYH NOI1dI¥253a ON TOGHAS HALI
£ 30 7 133ys o%19-1 1S11 Sluvd
101ZZ ejujdaza ‘ueadR osIe-1
(06 Xog °*0*d ‘009 @IFns ‘2aAyig A1edisam 0048
*ONI *SNOIS3d ANV SNOISIDAd Iduaiazay (25132374
[ ] ® ® ® ® 0 b ®




1 KD8ZOY TYNOILVN LINJYID QALVHIZINI 210 133

1 . 901S1EY YASOON Hal aMOHD 11 29
—q
I 211 ZHA ZE9§°T TVLSXYD 1 TvlX (49 &
<
z 706ENZ V1040L0K HOLSISNVML 1o 4%
1 oI A% WST 40ISISaY 1% | 1€
1 o¥l1 Al 1S 40151534 €08 ot g
[4 o¥1 A% AZT ¥OLSISAA g9z¥ ‘sz 62z
.-in
ALIINVOD ON l¥vd I4q SON 13AOW/ZdXL  YFUNLOVANNVH NOILd1¥0S3d ON TOEKAS W3Ll1
€ 30 € 3994S  Jyly-1 LSIT SI¥Vd e
1012z wFupdagA ‘uedon 5 ty-1
L06 Xoff *0'd ‘009 23FnS ‘3ATaq N3edisaN 0048
*ONI “SNOIS3d ANV SNOISID3d I0Ua1333Y 1¥ITIIV21R .“
iy
q\..m
£
e @22 [ ® L @ L @ » @ @ o
o i




0 sams | | ITes A
a9le-| 8 et
oM wo] ow swioi 3000 | wmes ) -
A - y FWVLE &) IvmElei B LeCew £3
FOWHHILNI TIOMLNOD H1Y A AGH 1501 Gaieng
Lt = ﬁ OlsiRElil0 W 04 VT TFNLDY
U:-gm_-ﬁvmg - oo TR B ENVRO LENS B W bl
: OUB WO GBSMYHD B Bive o'we & Biow')
ONI SNSIS30 awv SNOISIO3A _
i L sows | @
. " BEEY 1
' L] Fe &
i - mri | @
L] Ll el | 6@
n * Emaws | w
i wi Liow E
B L] iiew | @
. i SrOr i
mo3 | A | Bdas [OM A
o
o4
wigmiEs | @ @ @ @ 0 | ]
. P e e i oo <
LY e 1 1 B0 B i
- e i B8 i o i
» -
| 6 1 & D O ]
- r @0 0 @ |
0 o oo 1@ i
o o1 0 o i
- o i I o @ 0
" i oo 1 o0 O
o e @1 I o @B
. e o0 I © B
8 I 1@ 1 B 0
i i P o9 O o
® e o1 & O 0 -
] a ¥ 90 i o6 @ -
W i I | [ I - -
K i @1 @8 o @ .
z @ | & B 0 O .
i I 08 v @ @ )
o o o o o o ..._
oWymmal | 0 3 T E ¥ & .......
Mg i i e
-.-.
Ky
e
iy
|
Dt
....
..-_
-\\q-u
1




= I | b E
262b-) 2 L .
= L \3.%
FDWHILNI 1OH1 v = o
QNY0d Od ‘AIBRIISSY [ami| e |
NI SNOISIQ o SNOID3Q ¢
L X5, o]

,548°6 01
32003y

&)

= ) e 1 g s

+ ®a
——
~{®#a ]}
o L e O o
=+ = - 10 =0 5|
—+ e -
1B La




I g—————
P

P——————

Lt T

CRRRERR! SIDOOONT IANIIA] ZHORERS CEDERUON S SO |CRRRRS

s

..,._

\

h

.

1 %2580 11 NId %2 13300S €1 mu
1 N9OYL IYNOLLVN LINDYIO QILVEIAINI 60 z1 B
1 N8ZSY TVNOILVN LINDJYID @IIVuOIINI 8N 1 "
o

1 NLYOY TYNOILVN LINDYID GALVYOIINI Le ol .
1 Ng8¥1Sa “iVNOLLVN LINDYID QILVEOALNI 9n 6 -
g

1 N991%{Ka TVNOLLVN LINDYID A3LVEDAINI <N 8 i
- o

1 NE6IY LN TVNOILVN LINDYID Q3LVuDAINI N L -
N

1 24110400 vou 1105410 QaiV¥daLNI £n 9 K
4

1 d117Y10H YV104010H LINDYID QIIV¥9ZINI 20 S .1
1 ND6%0%0D IVNOILVN LINDYID TALVHOTINI mn ) o
<t

9 6288 RLIKWS w91/L X 0%/% 43IOVdS € 0 \
< D

1 1-9612-1 1ad @ivod 9d 3lvld TIAIHS z v
-

- 29y IMVSTH-1S 001-SC QIVod Dd HOMINV 1 A
. q

-

... o

-

-||.|L

AIVINIINI 104LINOD i

1-052%-1 001-SI 1ad 4LV *ATEHISSY o

ALILNYAD ON Idvd 1ad SON TdA0H/3dAL  dIANLOVANNVH NOI11d140S3d ON "10§HAS WALl v

£ 3¢ 1 323ys  26Zy-1 1SIT Slivd

(434) €£9€-1 23ITWAYIS ¥dF3Isdor
10122 EBIUF31TA ‘uedol g4919-1 driewayds
106 ¥oH "0°d ‘009 23InS ‘2Ayad Yaedisay 00yg

*ONI ‘SNOIS3AA ANY SNOISIDAd

/
. w\&r\\.ﬁu Ieaoaddy
sa/i/y - aeg

2ouz31ayay [edFII2a1l




g .u.. -.. t--..dn.i.v-’.l‘

I D41 00f d0lSIS3y 614 0t
I a4l - ¥0lSIS3d gy 62
I 0dI M% M6€ YOISISAY L1y T4
1 0d1 #% WST ¥OLSIS3Y 91d Lz
4! J¥1 M% NOT ¥OLSISId  67-87Y¥ ‘GI-9d Y4
ot ) 8 ¢ M% AZ dOlSISad (Z-cd ‘s-1d Y4
Z VASIREOTD0ZED 13INEA A8Fd PASI0’ YOLIDVAVD 012 ‘9D nZ
[4 SOLYAHE3OE DINOSYNVd A0S Pdu/¥ HOLIDVAYD =90 . £z
] SOZZAHEd0d OINOSVYNVd A9T P4WZZ ¥OLIOVAYD IT '8 ‘L ‘€D rA4
I aqdl - 4OILIDVdYD Z0 1z
1 AYBIVE NODVHL P4 Wgg* YOLIDVAYD 12 0z
9 £50571SN 1SN ONILLINA IHOIT ‘3qolq §d-0da 61 %
z TYIGNI a9 ¥aN3az ‘3dolaq za ‘14a 81 -
T S 1O%E-H1 TVNOILVN JOLVINOTY 110 L1
T S~ 1OZE~H1 TYNOILVN, 4GLVINO3Y oln 91
£ 91482 11 NId 91 1ax00S Sl
S 71582 1l NId %1 13A00S 21
ALIINVOD ON 1d¥vd 1dQ SON 14A0W/3dAL  dIYNLOVINNVH NOILdI1¥283d ON 109HXS Wall
£ 30 7 393ys 26ZH-1 1SI1 Sl¥vd
10122 ®FuFSIyA ‘uEaTOR 491v-1
£06 x0g °0°d ‘009 3IFNg *IATag A1edISIM Q0YE
‘ONI *SNOISId QNV SNOISIDAd BJUIIIFIY T®IFIII[T
@ [ 2 @ ® o @ L @ ° ® ®




R T e el R TR

.4..-. n.....-..... ut. ... .I ..ﬁ. \.-u .\\u\-\\-\ul.-.- w...-.......... il .-

7

»

..r.

.-n-‘-

1 VASORZOTIOZED LAWE PAWI00* HOLIOVAVD 210 8< "
z 90157IEY ¥ISNOH Hu 1 3O0HD Z1 ‘11 L5 "
X

0 o

1 oL1 2HH ZEY8'1 TVLSAYD 1 Tvix 9% NI
& 5
9 YO6ENZ VIO¥OL0H YOLSISNVHL 9-1d <t ’ .u
9 . ¥l M% 19°S HOLSISIU 96-1¢d e B
L 1 Wy AZ°1 WOLSISAY  Zv-L£Y *0fd €c .L_
o
o
1 0¥ 00§ MOLSIS3Y 124 e 4
Y
z o1 AT 1S WOLSISAY Zed ‘ozd 1c M
ALLINVAD ON 1¥vd 1ad SON TIAOW/3dAL  ¥IUALOVIANVH NOILI¥DS3d ON TOGHAS WALI .,.w_
B
€ 30 ¢ 3994ys  0GZ¥~T1 ISIT SLdVd 5

10127 ®FuFsafa *ueaon 491y-1 .
£06 XO9 *0°d ‘009 @3FnS ‘safig ¥aedisam 0098 M

*ONI ‘SNOISZA ANV SNOISIDAA souslajay T9IF1I2913
it
® & ¢ ] ® ¢ * ] ™) o ¢ ;u




IWos

‘OM LNKH 3003 IS

&y

8620-0¢ QUAAIN-HILLSAOr O2JIM
‘JILYIN3HOS

pa-LZ-Z))

m SNOIS3J aw SNOISIO3A

vl

k 4

OND AIN

S 1-N3340

ON® NIILE

& -

Bl -m013

» 0 118

VOYOY

ﬁ_t_

-
o
0
¥

-
y
4

-anie

1 419

-]

-—“—4

e

R RAG

—a4

b
*—b—e

ADNYHO

1 2z ne

——

== - 3LliFMm

£ 1@

[~]

VALV

A

=4 3V0IA

Y CELLITT

-Q34

e e e - o m . L .
T T e T e e T e T e T T .;.'-.-.‘-'.'-. Shmiel eLs .
rrmlia elmlaletetlatleabcab olalalala Aebal S et o 2% o' & i _ .

A-27

e e el o
te et taTatatataratala

RS

et e Ce
-

. et
.

P et et et .
mat wut. tatatlata’

WL
adadavl e

'..- :\-'\ -;\-'

St

lo
:‘":



0

as22-1

8VI-SA dHOLD

4
135 03AIA
‘OLUVWIHIS foar smave o]
"ONI SNOIS30 WY SNOISIOKT [~ ree

.

i

A-28

Hp A
&

o
-

Er

ir

M panorh fanmh g

r

gr

S

[ §4

r . .-' |7~‘ - I-. -
v, e, A . AN
'Rt Alad n.'.;"-n.-fh..}.&'..k-‘.....‘—..'f.._ﬂ

+ nTe T Tt et
..." L) -



...........

Py )

A-29

GVI-SA BOLo3135 O30IA te=s ......ﬁ!x_ =
OHVOE Od *XN1BW3SSY | = T e m——
4 "ONI SNOISIU B SNOISID3 o] TmEme==
[ === 1 II...rPl!.u...... | ==
1t o
—{ &=
- —{IF)
M
—{=5— 5
L a7 huc £n DB L\ﬂ_
—{T3r- =
—~ & + 2 .
- S r
=} 2+ ] 1 1 » ———
= D + o Siy
i T v e N e
l 47 R ®
| {

e Lt e

.'--- - -'.'- .
ot ol o B oS

. . 7
. - % . .
amaiy B ot Aol ra = e A e e R h L TE e o

- - - .‘. l' - » -
W W S S W Slh S .

B Sl T N N R A e )

atiacias a Ot

-y

et T
Al el




33eMm % wyo ()T ‘YOLSISIY 6d | 02
8 NI 33eM X wyo ¢/ ‘YOoLSISIY| B8 - TH [61

T 0SADDLOT ANOVIdS peaey oo1d ¢ ‘YOLIDVAVD 110 [LT
) vIEGOWEDTO0ZED LAWEN MSIA 3INT0° 'dOLIOVdAVD| 010 'Go |91 |
F4 SO0TAHE3DE OINOSVYNVd “A0S 3I0N0T 'HOLIONVdYD YO 'Co 61
rd SOLVARTAOT DINOSYNYA A0S 30L1 'd0LIovdvd| to ‘1o vt

T ~oVZLI6L TYNOILVYN SLTOA ¢1 SONIK Td0LVINOIY 90 [11
1 vZTI8L TYNOILVN SLTI0A Z1 snIc ‘d0ivinodayd sl |01
T NOZO0O00HT TYNOILVN i LINDYIZ QAILVEDAINI v0 16

NIdOT OI ‘1ax20s 8
T N6ECSaN  SoIIaLsIs | Iinodis J4dlvaDaINT (13 A 5
T V1560 I1 NIdvi OI ’Laxl0s 9 g
T RCT057AvY  S3IOTATT DUITYRY TINoYT.  QIIVEDAINT 20 |s <
T NoaSLT0vdD TVNOIIVN LINOYdIs QALVdO3INT T | v
4 1560 IL NId9T OI 'LddD0S 3
2
"JA [ OMYGeU0-15 | 8VYISGA qQUV0d 24 ' NHOMIUVY T

1 -0522-1 BYISA JOoLOITAS OdAIA aHvod -d 'X'1aWdSSY

NOISIA3H ALILNVNO "ON LBYd 100 .n._nzdww.ﬂ: UIUNLIVINNYA NOILAIHIS3N ‘ON108WAS | Wil

BUTY 0 jeAciddy T 10 TT s J5Z2¢-1 1517 s1dvd
18/ST/21 **0
"o |enag 1012T PIWRIA ‘UB O gLzz-1
BYT-SA  °N IPPOW LO6 xof "O'd "aaui( Y1edisom Q0P8 ‘009 NS
TST5aas sdAL b3 AU ‘sULISaA cve SUAISID3E0 ION3H343Y TYIHLOITT
0dAIA

= s @ @ ® L [ @ U b » ®




. q-lll

il it S SR ik od bt T d

o .-‘.._‘

., s
-ty
§ A -y

e
" way

e

o

&

%

e

-

L

3

..A,

Ho.-.d

.u

B

— -1

™ .

.-u“

0f | o

>

mN H\u

8¢ .....,.m

1 90TSIEY ¥IASNOW Kzuay oxotw T ‘@NOHD 97 - 11 {42 gr

9z -

gy

1 ¥ T 33eM X XTI ‘HOLSIS3Y STd [z .w

T 00T-LT6 NYWXDAE uyo 00T ‘UALIWOILNALO PTd | bZ i

T DU T 33eM % wUo OLb ‘HOLSISHH €1d | €¢ o

T od1 I3em % ulyo Ng°9 "YOLSISI™ Z1d |zez L

. T DUI I3CA § Ao AZ 'd0LSISdd | (18 '01d | 12 o

r -y

NDISIA3Y ALIINVND ‘oN1tvaio0 | 0N 1I00W HIUNLIVINNYI NOILJIHIS IO ‘ON108WAS | W31l 0
BUTY 3 (esosddy T 10 T 19sus 25zZ-T  1SI1 Sluvd
—T1B/S1/2T *ta ....
| "ON (8135 101ZZ 2IUdnA ‘ued ol Q77T B
GYT=SA ON I5Poy LO6 XOff “O'd *2a11Q Nindisom 00F8 ‘009 NS
TOTSETEE" edAL dinb3 ‘U 'sSUSISE0 ove SUDISIDAa0 3INIHI4IY TVOIULIIN R
o3aIa 5

...m.a

® i ° s » % v . o




Dl B A i Son i sl 0l St

> Y

o
L.

o

- FT

OVI-0S Y3AIN0 ONAS
‘JILVYW3HIS

-

"ONI SN9OIS3Q 9vv SNOISIO3d

AT DL L C B0
NG AR Luda

4No 38

LMD AR D 3

TEi e

.
.-r\

=i L .I._..
o

W

PR Iy )

.._‘. o

CR Y * -
L, e
Y .‘\\.

:h_'.l

PRI S

- . T Lt .. -
RIS R
il o2 LB AT T e )

A-32

W ..-
ot
ol

. .l.'---.‘. ‘\‘.-
b I R N N

ALY

.'_‘-‘..-‘p".‘ .
b1 \"'J"J 5

M
i

Y

RS
R )

L AL S A s S e B e gl i i e B A S e b A e b o MR s A e e s Bk o

P Tt e Wt
‘T

.t .
g e Yl Y

o
D
2 et

»

0
RASTOR!




OVi-0S H3IAING ONAS
QHv0d Od "ATENISSY

oy

i Wi ahak

"ONI SNOIS3Q ™Y SNOISID30

s 4

o0

w D

L

X

L” =U.Ll

¢|

A-33




LT TR UL L MR TR WL WL LB L WL L e LT (T

MWL WML LT U

814

K4 dI AR/1 *AOT ‘MOLSIS3Y ‘cd 'ty 'y A
' o). 04 M%/1 *SL *UOLSIS3H o1y *1d I1
rA SO0ZZAHEAD3 JINOSYNVd A91 P4dwZZ MOLIOVAYD %22 ‘€20 01
Z SOLYyAHEADE JINOSYNYd A9T ‘pdm;% ‘dOLIOVAYD o ‘120 6
L1 VASORE0T20ZL0 LaWaA ASIA pAmIQ" *WOLIOVAYD 0Z-$2 *Z0-10 8
1 Z1-10ZE-NW1 TYNOILLYN yorvinogay 1in L
1 Z1-10%E-KH1 TYNOILYN (VA gighar} | ain 9
L 01580 Il NId 01 D1 131205 S
L NOZOO00HT TVNOILVYN LINJHID QALVHOZLNI 6N-1n L
9 6288 HLIKS W91/L X O%/% YAIVLS £
1 1-8612-1 1aa qdvod D2d Z1lvid TI3IHS 4
IMVEIY-15 ovI-as @Ivod Od ‘XMOMLYY I
HZATMA DNAS
’ I-081%—1 ovi-as Iaq ‘ KIAWASSY
ALIINVYND ON 1dvd Iad SON TAAO0KW/3adil YIUNLIVANNYH NOIL4dIHDS3dq ON TOHHAS WLl
Z 3o 1 39ays 281y-1 LSIT Sluvd
10127 ©FUF3a3A ‘uvaTOH g€L19-1
% 1eAcaddy (06 Xog °0°d ‘009 23IINS ‘2ajaq yawdisam 00%8
sg/1/vy 23eq *ON1 ‘SNOISEA ANV SROISIDAd IouAjay TwoT1aI03]3
® - @ ® ® @ @ ®

| Wl S VLA

atate

INNT. 3

|




L06 %0g *0°d ‘009 23InS ‘aarig naedisam 0048
*ONI *SNS51S3ad ANV SNOISIDAg

VASOHZOT120ZED 1ard P4 100° dOLIIVAYD 34 81
HISNOW H®{ * ANOHD 02111 L1
VI040LOK YOLSISNVIL Zb “1d 91
1Zd-614
ol My/1 ‘01 *d0LSISHH ‘evd-yd 61
i1 My/1 *MZ1 ‘HOLS1S3Y 12| 71
N1 MY/37 ‘X1 ‘¥OLSIS3Y E14-94 £1
ALIINVOD ON LiVd 1dd SON T3dOW/ZdAL  YAUNLIVANNVH NOILJI¥DS3d ON TOEHWAS WiLI
Z Jo Z 1384ys O8I%-1 LSIT Slivd
PTUISaTA ‘uraIOH gL19-1

20U1333Y [¥ITIIDA[Z




R ]

APPENDIX B

A LAl d

PROGRAM LISTING

-.-. -

Glelelefs)




PAGE 1

May 30,

1985 09:35 AM A:ATRDEFS.H

/***i************************************************************/

/%* Name: atrdefs.h */
/* Description: */
/* These are the definitions of numerical constants for */
/* the ATR program configured with the following hardware: #*/
/* Hazeltine MicroTICCIT workstation */
/% (IBM PC, SONY monitor, custom graphics card) */
/* Sony LDP-1000A videodisc player(s) */
/* Western Telematic CAS-41 code activated switch */
/* DDI serial video switch and video driver */
/* WICO joystick with serial encoder/decoder */
/****************************************************************/
/* serial port parameters */

#define MODE 0x83 /* 1.2kbps, 8 data/l stop bit(s), no parity
/* commands for Western Telematic CAS-41 */

#define SELECT 0x00

#define VDBASE 0x41l

#define VIDEO Ox44

#define JOYSTICK 0x48

/* ccmmands for SONY LDP-1000A */

#define CLEAR 0x56

#define DISABLE 0x51

#define DISPLAY O0x50

#define ENTER 0x40

$define NOENTRY Oxff

#define PLAY 0x62

#define REJECT 0x63

#define SEARCH Ox43

#define STATUS 0x67

#define STOP Ox4f

/* statuses returned from SONY LDP-1000A */
#define ACK Ox0a

#define DONE 0x01

#define ERROR 0x02

#define NACK Ox0b

$define TIMEOUT 0x1000

/* commands for DDI serial video switch */
#define VIDBASE Oxll

#define BLANK 0x10

/% statuses returned from joystick */
#define FIRE -1

#define FWD Oxa4

#define LEFT Oxa2

#define REV Oxa8

#define RIGHT Oxal

tdefine joywait(c) while {(joystat() != c):
#define keywait(c) while (joystat() == c):
/* tone fregencies and lengths- */

#define ERRFREQ 125 /% error tone - driving */
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$define ERRTIME 2

#define ATTNFREQ 750 /* get user's attention %/
#define ATTNTIME 2

/* TICCIT color board registers and values */
#define CRTCINDEX 0x300

#define CRTCDATA 0x301

#define INTERLACE 0

#define NONINTERLACE 1

#define VIDEOCTRL 0x302

{define EXTSYNC 0x48

#define INTSYNC 0x44

/* window and cursor macros, attributes */

#define MSGLN 24
#define NORMAL 0x17
jdefine REVIDEOC 0x71
j#define BRIGHT 0x13
#define clearw(w,a)
#define clearl(r,c,n,a)
#define cursor(r,c)

/* structure definition
struct logentry

{

int point;
float odom_rdg;
float m_dist;
float a_dist;
int mag_azmth:
int declin;

int grd_azmth;

)i

/* white on blue attribute

/* blue on white attribute

/* cyan on blue attribute
pcvsu(w,0,a) ;curs_off ()
pevsep(r,c) ;pecvwca(n,' ',a);curs_off()
pevsep(r,c) ;curs_on()

for route log entry *x/

/* one character leg designation
/* current odometer reading

/* measured distance on map

/* actual distance (from odometer)
/* measured magnetic azimuth

/* declination (from map margin)
/* corrected grid azimuth

/* miscellaneous definitions */
#define TRUE 1
#define FALSE 0
#define HALT 0
B-3
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/****************************************************************/

/* Name: askpos */
® /* Description: */
/* This function gets the user's position from the keypad, #*/
/* while also allowing the user to pivot around and travel #/
/* up to 30 meters from the home position. Pressing the #/
/* white button on the joystick takes the user back to the #*/
/* home position. It checks to see if the user's guesses */
® /* are within an allowable margin of error, and keeps the #*/
/* closest guess to return to the calling routine. x/
/* Inputs: probno - which problem is being attempted */
/* X,Y,2 - user's home position */
/* Outputs: z - user's orientation (updated) */
/* dist - the closest guess to the actual position #/
® /* returns ntries - the number of guesses taken */
/* Side effects: */
/* User can only enter coordinates from the home position. #,

/*i*t********i*i******************************iii*************i**/
#include "ctype.h"
#include "atrdefs.h"

@
char *prmpt{] = /* prompt for user's position */
{
"WHERE ARE Y OU 2",
nn
"Eﬁter the six-digit coordinate for your position",

. " [ ] n
}i
char w(4): /* window for user's answver */
char mask{] = {0,0,79,3}; /* window for text on video */

le extern int illegal(58)(65); /* bit map of illegal frames */

extern char window[]: /* useable portion of screens */
extern char player; /* currently active player */
extern char nplayers: /* number of active players */

askpos (pX,pY.pz,dist}
< int *px,*py,*pz;

float *dist;

{

int i,c¢; /* index and loop counter */
int x,y,z: /* local copies of coordinates */
int oldx,oldy,oldz; /* coords of previous position */
c int sameframe; /* flag to show no change */
int found:; /* frame found on disc? * /
int ntries = 0; /* number of guesses by user */
int ansgotten; /* user hasc pressad RETURN Key =/
int done; /* user guessed correctly */
int stat; /* input from Jjoystick */
o char pos(7]: /* user's guess at position */
unsigned frameno; /* current video disc frame no. #/
unsigned calcframe(); /* frame number calculator */
float d; /* distance from home position #/
double sqrt(): /* square root function */
B-4
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/% initialize */
b ] *px; y = *py; 2 m *pz;
® *dist = 50000; /* some huge distance */

strcpy(pos,""):
done = FALSE;

/% find frame and display */
player = toggle(player,nplayers):

® frameno = calcframe(x,y,z):
findframe(player,frameno);
video(player):
videoscr():;
/* put up navigation information */
P drawodom(x,Y);

drawcompass(z) ;

./* display prompt, set up window in brackets */
Cclearw(mask,NORMAL) ;
for (i = 0; 1 <= mask[3] - mask[1l]; 1i++)

Py ¢ = center(mask,i,pempt[i]):

w[0] = ¢c + 1;

w[l] = w[3] = mask[3]:

w[2] = w[0] + 5;

/* accept and process input from joystick till button pressed
while (!done)

{

/* save old coords in case new ones are illegal */
0ldx = x; oldy = y; oldz = z;

/* reset flag indicating joystick movement */
sameframe = FALSE;

/* calculate new coords from joystick input */
switch(stat = joystat())
(
case FIRE: /* joystick button pressed */
¥ = *px; y = *p_v;
break;
case FWD:
travel (&x,&y,z,0):
break;
case REV:
travel (&x,&y,Z,8);
break;
case RIGHT:
pivot (&z,15):
break;
case LEFT:
pivot (&z,1);
break;
default:
if (ansgotten = getdigit(w,pos))
done = chkpos(x,y,pos,dist,&ntries):;
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sameframe = TRUE;

break;
o }
/* if joystick in neutral position, restart loop */
if (sameframe)
continue;
/* if frame > 30m from home -- sound tone, restart loop */
if {(d = 12*sgrt((double) (X - *pX)*(x - *px) + (y = *py)*(y
0)
{
tone (ERRFREQ,ERRTIME) ;
X = oldx; y = oldy; z = oldz;
® continue;
)
/* if frame is illegal -- sound tone,restart loop */
if (getbit(illegal(x]){y]),z))
(
® tone (ERRFREQ, ERRTIME) ;
X = oldx; y = oldy; z = oldz;
continue;
)
/* search for frame */
PY player = toggle(player, nplayers):;
framenc = calcframe(x,y,2):
found = findframe(player, frameno):
/* if error finding frame, restart loop */
if (i{found)
® {
X = oldx; y = oldy; z = oldz;
player = toggle(player,nplayers):
continue;
}
® /* if joystick position has changed, restart loop */
if (joystat() != stat)
(
X = oldx; y = oldy; z = oldz:;
player = toggle(player,nplayers);
continue:
® )
/* ewitch the video to the current player */
video{player);
/* update the compass bearing and odometer L4
® compass{z};
updtodom{x,y):
} /* end while #*/
/% pass values back to calling routire */
L
B-6
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*pPX = X; *py = yi *pz = Z;

PY /* return # of guesses taken */
return(ntries):
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/****************************************************************/

/* Name: atrnav */
® /* Description: */
/* This program is the driver for the ATR land navigation #/
/* instruction system running on a modified Hazeltine */
/* MicroTICCIT workstation. The system components are */
/% described in the atrdefs.h file. */
/* Inputs: None */
® /* Ooutputs: None * /
/* Side effects: */
/* This program uses a full screen mode and the async port.#*/
P e L T Ty
#include "stdio.h"
#include "atrdefs.h"
® char window[] = (1,3,78,23): /* useable portion of screen */
main()
static char *menutext([) = /* main menu -- title Oth line #*/
: (
d "™ AIN OPTTIONS",
"Free Travel",
"Skills Review",
"Land Navigation Training",
"Land Navigation Test",
e "Shut Down ATR System"
)¢
static char *routines[]) = /* routines called from menu */
(W
"drive",
® "navrevu",
"navlssn",
"navtest"”,
"shutdown"
)i
int nchoices = 5; /* number of availakle options */
c int choice = 1; /* menu option selected */
/* check files, link to serial interface; start players */
forkl("startup*®,NULL) ;
if (wait() != NULL) /* error code from process */
return;
b /% display menu of options - execute selected option */
while (choice = menu(window,menutext,nchoices,choice))
(
clearl(MSGLN,0,80,REVIDEQD) ;
printf("~[[34:47m Loading %s module~[[44;37m",menutext[cho
forkl(routires[choice],NULL);
d wait():
if (choice == nchoices) /* shutdown chosen from menu
return:
)
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/****************************************************************/

/* Name: autodrive */
o /* Description: * /
/* This function starts driving at the given coordinates */
/* and drives using the given list of instructions until */
/* it encounters a HALT instruction. The instructions are */
/* the same as the statuses returned from the steering */
/* assembly. */
@ /* Inputs: X,¥,z - starting position on virtual terrain */
/* drvlist - list of driving instructions */
/* outputs: X,¥,z2 - the position after the drive is over */
/* Side effects: */

L T P T T Ty
#include "atrdefs.h"

@
extern char player:; /* currently active player */
extern char nplayers; /* number of active players */
autodrive(px,py,pz,drvlist)
int *px, *py, *pz;
v int drvlist{];
{
int i = 0; /* index for instruction list %/
int try; /* number of attempts at frame */
int x,vy,2z; /* internal coordinates */
int oldx; /* previous value of x */
® unsigned frameno; /* current video disc frame no. */
unsigned calcframe(): /* frame number calculator */
/* init local x,y,z from parameters */
Oldx = X = *pX; y = #*py; 2z = #*pz;
o /* find frame on next player and switch video */
player = toggle(player,nplayers);
frameno = calcframe(x,vy,z);
for (try = 0; tfindframe(player,frameno) && try < 3; try++):;
video(player) ;
videoscr();
'S drawcompass(z) ;
drawodom(x,y):
do /* drive until HALT instruction */
{
¢ vitch(drvlist[i])
3 (
case FWD:
travel (&x,&Yy,2,0);
break;
case REV:
travel (&x, &Y,z,8);
© break;
case RIGHT:
pivot(&z,15);
break;
case LEFT:
pivot(&z,1);
L _
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break;
default:
@ break:;
)

/* find correct frame and display */
player = toggle(player,nplayers):;
framenoc = calcframe(x,y,z):

® for (try = 0; !findframe(player,frameno) && try < 3; try++);
/* set up delays to smooth out pivots/travels */
if (x == oldx} /® frames < 100 apart */
nap(600);
® /% save current x value %/
oldx = x;
/* switch the video to the current player */

video(player):;

P /* update the status line on the screen */
compass(Z);
updtodom(x,y) :

) while (drvlist[++i] != HALT):;

°® /* pass values of x,y,z to calling routine */
*pX = X; *py = Y, *pz = z;
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/ii**ii**i***i********************i******************i**i********/

/* Name: azimuth */
/* Description: */
/* This function takes a student through a short lesson on */
/* azimuth determination, using a map and protractor, and #*/
/* conversion of that azimuth to a magnetic azimuth, which #*/
/* can then be used for navigation. The student interacts #*/
/* with the system by answering several questions. */
/* This lesson is part of a larger unit covering land nav- */
/* gation. */
/* Inputs: None */
/* Outputs: rc - 0 if questions answered correctly */
/* - >0 if questions answered incorrectly */
/* Side effects: */

/*****************************************************iii********/
#include "stdio.h"
#include "atrdefs.h"

char w~adtxt(] = /* azimuth determination text */

{

" “[(34:4"n FINDING L2ZIMUTHS
“([(44:37m",

LIR]

[
L)
"

To figure out the direction you need to travel to go from p
to point B, you need a protractor, a black marker, and the map.
" ection is measured in degrees and is called an azimuth.",
nis

!

" Mark point A at 290790 and point B at 287803 (center of tre
" your map. Draw a line to connect points A and B. Find the poi
9 where the line crosses a North-South grid line. Put the protra
" at this point on the map. Make sure you line up the crossed ce
" lines of the protractor with the grid lines. Read the azimuth
" rees from the protractor. The line from A to B will point dire
v the azimuth on the protractor.",

What is the grid azimuth, in degrees, from point A to point
1] [ ] 1]

char *actxt{] = /* szimuth conversion text */

{

" ~“[(34:47m CONVERTING AZIMUTHS
~[[44:37m",

"
I
"

The North-South grid lines on the map are different from the
* netic north on your compass. You will need to convert grid azi

" to magnetic azimuths and magnetic azimuths to grid azimuths.",
"nit
[

o The difference in degrees between magnetic north and grid n

" the G-M angle. The G~-M angle is pictured in the margin of the
" This is a declination diagram. It also tells you how to change

! azimuths to magnetic azimuths and magnetic azimuths to grid azi

HH
!
H

What is the ~{[36émmagnetic*([37m azimuth, in degrees, from poin
B2",

L] [ ]ll
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extern char window[): /* useable portion of screen */

azimuth()

{
int aznth; /* azimuth entered by user */
int deg; /% difference from actual azmth */
int ntries = 0; /* number of quesses made */
int re¢ = 0; /* return code to calling pgm */
char aznwndw[4]):; /* used to get azimuths */

/* set up window for response to questions #/
azpwndw[0] = window[0]) + 38:

azawndw[l]) = aznwndw[3] = window[l] + 18;
azmwndw[2] = window[0]) + 40;

./* azimuth determination review */
clearw(window,NORMAL) ;
disptext(window,adtxt,3,18);

/* get answer and evaluate +/
while (ntries++ < 3)

azmth = getnum(azmwndw) ;
clearl (MSGLN,0,80,REVIDEO) ;
if (azmth == 346)

{ .
printf("~[[34:;47m Yes, that's right.~[[44:;37m");
break:

)
else if ((deg = abs(azmth - 346)) <= 3)

(

printf("~[[34:47m Good, you're only %¥di off. The corr
3461.~[[44:37m",deqg)

break:;

)
else if (ntries == ])
printf("+[(34:47m Sorry, check to see that you lined u
ctor correctly.~[[44:37ma");
else if (ntries == 2)

printf("~[[34:47m Sorry, check to see that you marked
B correctly.~[[44:37a");

else printf("~[[34;47m Sorry, the correct anwer is 346i."]
}

if (ntries == 3)
ro++;

center (window,window[3] - window[l]," Press button on joystick t

joywait (FIRE)
clearl (MSGLN,0,80,REVIDEOQ) ;

/* azimuth conversion review */
clearw{window, NORMAL) ;
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disptext (window,actxt,3,15);

® /* get user's response to azimuth cquestion */
azmwndw([l] = azmwndw([3] = window[1l] + 15:
ntries = 0;
while (ntries++ < 3)

azmth = getnum(azmwndw) ;
Py clearl (MSGLN,0,80,REVIDEO) ;
if (azmth == 338)

{
printf("~[[34;47m Yes, that's right.~[[44:37m");
break;

)
PY else if ((deg = abs(azmth - 338)) <= 3)

(

printf ("~[[34;47m Good, you're only %di off. The corr
3464.7[[44:37n",deg) ;

break;

)
e else if ((deg = abs(azmth - 354)) <= 3)

(
if (ntries == ])
printf("~[[34:47m Sorry, you should be converting
to a magnetic azimuth.~[[44:37n");
else if (ntries == 2)
® printf("~[[34:47m Sorry, please reread the explana
declination diagram.~[[44;37mn");

)
else if (ntries < 3)
printf("~[[34;47m Sorry, please check the declination
the G-M angle.~[[44;37m");
® else printf("~[[34;47m No, the magnetic azimuth is 338% (3
muth - 8} G-M angle).~[[44:37m");
)

if (ntries == 3)
rc++;

center (window,window[3] - window[1l]," Press buttcn on joystick ¢t
)i
joywalt (FIRE) :

/* clear window, message line */
clearl (MSGLN, 0,80,REVIDEO);
clearw(window, NORMAL) ;

/* return whether question answered correctly */
return(rc);
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/***************************************************************w/

/* Name: box2 */
/* Description: %/
/* Tt is function draws a double line box around the */
/* indicated window. */
/* Inputs: window -~ left, top, right, bottom of window */
/* Outputs: None */
/* Side effects: */

/***ﬁ************************************************************/
box2 (window)
char window([]:

{
register int row,col:;

pcvscp(window([1l],window([0]) ;

pecvwe(1,201) ;

pcvscp (window[1],window[0]+1) ;

.pevwe (window[2]~window[0]~1,205) ;

pcvscep (window[1l],window([2]):

pcvwec(l,187);

for(row = window[1]+1l; row < window[3]: row++)

{

pcvscp(row,window([0]) ;

pcvwec(1,186) ;

pcvscp(row,window([2]);
pcvwc(l,186) ;

)
pcvscp(window[3],window([0]):
pcvwe(1l,200);
pcevscep(window([3],window[0]+]1) ;
pcvwe window[2]=window([0]~-1,205);
pcvscp(window([3],window([2]);
pcvwe (1,188) ;
pcvscp (window([3],window([0]) "




PAGE 1

May 30, 1985 09:04 AM B:CALCFRAM.C

/*****************************************#**********************/

/* Name:

calcframe

/* Description:

/* This function calculates a video disc frame number from
/* the three coordinates passed to it. In the process, it
/* corrects for two editing errors in the disc.

/* The (x,y) coordinates each have a minimum value of 2,
/* because values of 0 or 1 are used as a signal that the
/* south and east edges have been reached. The same two-
/* coordinate pad is used for the maximum x and y values.
/* Inputs: X,¥,2 = position on virtual terrain

/% Outputs: frameno - frame number corresponding to x,V,2z
/* Side effects:

*/

/****************************************************************/

#define

STARTFRAME 361

unsigned calcframe(x, vy, 2)

int x,v,2:

{
uns igned frameno:
/* make correction for video disc editing errors */
if (((x> 52) && (y > 42)) || (x > 53))

z2= (z=-1) % 16;

else 1f (((x > 40) && (y > 16)) || (x > 41))

/* calculate fram
framenc = 976 * (
return(frameno) ;

z= (2 =-2) % 16;

L3

X = 2) + 16 * (y = 2) + z + STARTFRAME;
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/****************************************************************/

/* Name: center */
® /* Descr.ption: */
/* This function writes the string provided to the screen, */
/* centering it on the given row of the given window. */
/* Inputs: window - borders within which to center string #*/
/* row - which line in the window to center string */
/% str - character string to be centered * /
® /* Outputs: col - column in which str begins */
/* Side effects: * /
/* cursor is placed off the screen */

/****************************************************************/

center (window,row,str)
char window[],row, *str;

{
* int col;

curs_off():

col = 0.5 * (window[0] + window[2] = strlen(str));
pcvscp(window([1l] + row,col);

printf(str):

return(col) ;
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/****************************************************************/

o /* Name: chkpts */
/* Description: */
/* Thies function presents text and videodisc pictures to */
/* explain the use of checkpoints in land navigation. */
/* Inputs: None */
/* Outputs: None */
Py /* Side effects: */

/****************************************************************/
#include "“atrdefs.h"

extern char window([]; /* useable portion of screen */

® checkpts()
{

./* display text */
clearw(window, NORMAL) ;
disptxtf(window,"cptxt",0,3,17);
° center (window,window[3] - window[1l],"Press button on joystick to
joywait (FIRE):
clearw(window,NORMAL) ;
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/****************************************************************/

/% Name: chkleg */
® /* Description: */
/* This function checks to see if the student's position */
/* (x,y) is within the limits of the checkpoint location. */
/* If not, the student is placed at the checkpoint. */
/* Inputs: X,Y,Z - student's current position */
/% pos ~ 6~digit coordinate of checkpoint */
Py /* name - checkpoint name */
/* limit - how far student may be from checkpt #*/
/* Outputs: d - distance from checkpoint */
/* Side effects: */
/* This function must be declared as: */
/* float chkleg(); */
® /* It leaves the coordinates displayed on the bottom line */

/****************************************************************/
#include "atrdefs.h"

extern char mask([]; /* masked area of video screen #*/
extern char window([]: /* useable portion of screen */
P extern char player; /* currently active player */
extern char nplayers; /* number of active players */

float chkleg(px,pY,pz,pos,name,limit)
int *px, *py, *pz, limit;
char *pos, *name;

{
> int try:; /* number of attempts at frame %/
float d; /* distance from checkpoint */
float distance(): /* distance calculator */
unsigned frameno:; /* current video disc frame no. */
unsigned calcframe():; /* frame number calculator */
g /* check distance from checkpoints =/
clearw(mask,NORMAL) ;
videoln(window(3]):
if ((d = distance(*px,*py,pos)) <= limit)
(
Py cursor(mask{l] + 1,mask{0]):
curs cff();
printf (" Good, you are within %d meters of the %s a% %s."
pos) ;
cursor(mask[l] + 2,mask[0])});
curs_off(});
- printf (" Your current coordinates are shown at the bottonm
en.");
drawcoord(*px, *py):
)
else /* move student to correct pcsition */
(
® cursor (mask([1l],mask([0]):
curs_off():
printf (" Sorry, you are %.0f meters away from the %s at %
0s);

cursor(mask(1l] + 1,mask[0]):
curs_off():




PAGE 2 May 30, 1985 092:04 AM B:CHKLEG.C

printf (® Your current coordinates are shown at the bottom
en.");
° cursor (mask(l] + 3,mask[0]):
curs_off():
printf(" Press the button on the joystick and we will pla
.M,pos);
drawcoord(*px, *py)
joywait (FIRE) ;
® player = toggle(player,nplayers);
postoxy (px,py,pos) ;
frameno = calcframe(*px,*py, *pz);
for (try = 0; !findframe(player,frameno) && try < 3; try++};
delcoord():
video(glayer);
® compass (*pz) ;
updtodom (*px, *py) ;

return(d):

B-19
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/****************************************************************/

/* Name: chkpos */
PY /* Description: */
/* This function checks the user's guesses at his position */
/* against his actual position. He gets up to 3 guesses. */
/* Inputs: X,Y - user's actual position */
/% pos - user's guess at his positioen */
/* Outputs: dist - how close best guess is to position #/
Py /* ntries - number of guesses taken at position */
/% returns TRUE if correct or all guesses taken */
/* FALSE if he gets to try again */
/* Side effects: */

/****************************************************************/
#include "stdio.h"
® #$include "atrdefs.h"

chkpos(x,y,pos,dist,ntries)
char *pos;

int x,y,*ntries;

float *dist;

(

o int match; /* user's answer matched smart answer  */
float d; /* distance from exact position = local #*/
float distance(): /* routine to calculate distance */

/* messages to user */

static char success[] =
"~[[34:47m Good - your answer is within 30 meters cf your
o on.AT144:37m";
static char notfar([] =
HA[[34;47m Sorry - your answer is %.0f meters from the cor
44;37m";
static char failure(] =
WA[[34:;47m Sorry - that's not correct.~[[44:;37m";
\ static char rightup(] =
"A[[34747m Remember - READ RIGHT, THEN UP~[[44:37m";
static char exact[] =
"A[[34:;47m Your exact coordinates are:~[[44:37n";
static char retry(] =
"A([34;47m  Please try again_*[[44;37m";

¢
/* increment number of guesses */
++(*ntries) ;
/* check for correct answer */
getln (MSGIN,0,80);
hd ciearl (MSGLN, 0,80,REVIDEO) ;
if ((d = distance(x,y,pos)) < 30 )
printf (success) ;
nap(3000) ;
® ¢learl (MSGLN, 0,80,REVIDEO) ;

printf(exact):
dispcoord(x,y):

*dist = min(*dist,d);
return(TRUE) ;
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else if (distance(-393 - y,=-393 - x,pos) < 30) /* reversed coord
printf("%$sis",failure,rightup):;
@ else /* check guess against smart answers */
printf(notfar,d);

/* if new quess better than old one, update best guess */
*dist = min(*dist,d);

Py /* see if user has used all his gquesses */
nap(3000) ;
clearl (MSGLN,0,80,REVIDEO) ;
if (*ntries == 3)

{
printf (exact):;
Py dispcoord(x,y):
++(*ntries); /* ntries > 3 means position not guessed #*/
return(TRUE) ;

: )
else /* let user try again */

{

® printf(retry);
nap(3000);
putln (MSGLN,0,80,REVIDEO);
strepy(pos,"");
return(FALSE) ;
}
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/*************************ﬁ**************************************/

/* Name: chktab */

® /* Description: */
/* This function checks to see 1f the file of illegal */

/* cooordinates can be opened. It aborts execution with  */

/* a message if it cannot be opened. */

* Inputs: None */

/* Outputs: None */

e /* Side effects: */

/**********ﬁ****i************************************************/
#include "stdio.h"
#include “"atrdefs.h"

extern char screen(]; /* screen definition */

chktab()
{
int fiad;

if ((fid = open("badframe.atr",0)) == EQF)
{
® clearl (MSGLN, 0,80, REVIDEO) ;
printf("~[[34;47m Can't open frame table file...press any
program”[[44;37m");
getch():
clearw(screen, NORMAL) ;
® cursor(0,0) ;

m~md da A
L ) Y]

}
close(fid);
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/**********************************************v*i***************/

/% Name: compass,drawcompass,delcompass,readcompass */
/* Description: */
/* These functions provide a digital compass on tha screen #/
/* to aid the user in orienting himself on the ATR grid. */
/* Inputs: z - current direction user faces */
/* Outputs: None */
/* Side effects: */
/****************************************************************/
#include "atrdefs.h"

#include "stdio.h"

int offset = 8; /* declination */

compass(z)
int z;

static int dir(] = /* numeric degrees */

{

360, 342, 2315, 297, 270, 252, 225, 207,
180, 162, 135, 117, 90, 72, 45, 27
}i:

/* display current bearing */

cursor (MSGLN,17);

curs_off():
printf("~{[47:;34n%03d4~{{44;37m",dir{z] - offset);

° )
drawcompass(2)
int z;
{

/* display compass label */
¢ cursor (MSGLN, 0) ;
curs_off():
if (offset == 0)
printf("~[[47:34m Grid Azimuth: "):
else
printf("~{[{47:34m Mag. Azimuth: ");

/* display current bearing */
compass(2);
}

delcompass()
. {
clearl (MSGLN,0,25,REVIDED) ;
}
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/****************************************************************/

/* Name: drawcoord,dispcoord,delcoord, xytopos, postoxy */
/* Description: */
/* These functions provide a display of the user's */
/* position in the terrain. */
/* Inputs: X,y = coordinates in internal format */
/* Outputs: None */
/* Side effects: */
/* The internal %,y coordinates are mapped into the 100 ®/

/* meter map coordinate system for display purposes. */
****************************************************************/

#include "atrdefs.h"

#define XBASE 2505
#define YBASE 7901

dispcoord(x,y)

int x,y;

{
char pos([7]: /* 100 meter coordinate string +*/
/* convert x,y coordinates to 100 meter grid coordinate */

Xytopos(pos, X,y) !

/* display 100 meter grid coordinate */
cursor (MSGLN,38) ;
curs off():

e m e B IHAT I AT a2 AmSE AT T AL c2Twmll wvamemt o
e —ciw- A LL® ¢ e v LL'S®sodosas Jprwey g
)
drawcoord (X,y)
int x,y:
® {
/* display coord label */

cursor (MSGLN, 25) ;
curs_off();
printf("~[[47;34m Position: ");

/* display current coords */
dispcoord(x,Vy):

)
delcoord()

clearl (MSGLN,25,25,REVIDEOQ) ;
}

Xytopos(pos,X,Y) /* convert internal x,y to 100m grid */
char *pos;
° %nt X,Y:
X = (XBASE + 12 * (55 - x)}/10;
Yy = (YBASE + 12 * (y - 2))/10;
sprintf (pos,"$3d%34",x,y):

""" L P I e I T T P T P
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postoxy (px, py,pos)

int *px,*py:
char *pos;

{

1985 09:05 AM

sscanf (pos, "%¥3d%34",px,py)
*px = (660 + XBASE - 10 * (*px))/12;
*py = (24 - YBASE + 10 * (*py))/12;

-------
...........
-------

B:COORDS.C

/* convert 100m grid to

internal x,y */

e
-k
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/****************************************************************/

/* Name: coordsys */
/* Description: */
/* This function presents an introduction to the six-digit */
/* coordinate system used in conjunction with the map for */
/* identifying location. The student is asked to answer #/
/* an example question as part of the introduction. */
/* Inputs: None */
/* Outputs: rc - 0 if question answered correctly */
/* - 1 if question not answered correctly */
/* Side effects: */

P L LY
#include "atrdefs.h"

char *ctxt[] = /* coordinate system introduction */
{

" AL[34:47n COORDINATE SYSTEM
~[[44:37m",

llﬂ'

” Every point on a map is named by a six-digit number, a coor

" To £ind a point's six-digit number or name, use the numbered bl

" lines on the map. These lines appear every 100 meters and form
" squares. ",

- Remember to READ RIGHT, THEN UP. The three digits for East
" coordinates come before the three digits for North-South coordi

Examplie: ¥,
4 Suppose you are at 240790 (the lower left corner of the

o If you moved ~[[36mfifty~[[37m meters towari the east, you
24~[[36m5~[[37m790.7,

"un
!
" Where would you be if you moved fifty meters north of 24079
" [ ] 1]
}:

extern char window([); /* useable pcrtion of screen */

coordsys ()

int 1i; /* index and loop counter */
int ntries = 0; /* number of guesses made */
int re = 0; /* return code tc calling pgm %/
char poswndw([4]; /* used to get coordinates ®/
char str[10]; /* coordinate string */

/* set up windows for getpos() to use for coords #*/
poswndw[0] = window[0] + 35;

poswndw[l] = poswadw{3] = window[l] + 18;
poswndw([2] = window[0] + 40;

/* display first part of text */

clearw(window, NORMAL) ;

disptext (window, ctxt,3,11);

center(window,window{3] - window[l],"Press button on joystick *o
joywait (FIRE)

Ll

o
LN i

. . e
AR ) .
L TR
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clearl (window(3],window(0]),window[2] - window([0] + 1,NORMAL);

/* display second part */
disptext(window,ctxt + 9,12,18);

/* get user's response to coordinate question */
while (ntries++ < 3)

(

getpos (poswndw,str) ;

clearl (MSGLN,0,80,REVIDEQ) ;

if (strcmp(™240795",str) == 0)

{
printf("~([(34:47m Yes, that's right.~[[44:37m");
break;

)
else if ((strcup("™245790",str) == 0) || strcmp("235790",str)

printf("~(([(34;47m Sorry, the first three digits are fo
West coordinate.~[[44:;37m");

else if ((strcmp(™240740%,8tr) == 0) || stremp("240840",str)

[ [H4}37 §§intf("*[[34;47m Sorry, fifty meters is equal to half
re. ;37Tm") ;

else if (strcmp("240785",s8tr) == ()

printf("~[(34;:;47m Sorry, remember to read up to get th
h coordinate.~[[44;37m");
else printf("~[(34;47m Sorry, please reread the example ca
4;:37m") ;
nap (3000) ;

if (ntries > 3)

{
clearl (M5GLN,0,80,REVIDEO) ;

printf("~((34:47m You would be at 24079~([([31m5~([(37.~[[44;
re = 1;

center(window,window([3) - window[1],"Press button on joystick to
joywait (FIRE) ;

clearl (MSGLN,0,80,REVIDEO) ;

clearw(window,NORMAL) ;

/* return whether question answered correctly */
return(rec):
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/********************************1&*******************************/

/* Name: curs_on,curs_off,curs_get,curs_put */
™Y /* Description: */
/™ These functions use video interrupt 10 to manipulate */
/* the cursor. */
/* Inputs: row,col for curs_put */
/* outputs: row,col for curs_get */
/* Side effects: */
a /****************************************************************[

#include "dos.h"

union REGS regs: /* 8086 registers */
curs_on()
® {
/* which videc mode? */

-regs.h.ah = 15;
int86(0x10,&regs, &regs);

) /* set cursor slze */
if (regs.h.al == 0x07) /* monochrome =-- */
{ /* 9 x 14 pixel grid */

regs.h.ch = 12;

regs.h.cl = 13;

)

e else /* 6 x 8 pixel grid */
regs.h.ch = regs.h.cl = 7;

/* turn on cursor */
regs.h.ah = 1;
intB86(0x10,&regs, &regs);

a }
curs_off()
{
e /* make cursor invisible */
regs.h.ch = regs.h.cl = 15;
/* turn off curscr */
regs.h.ah = 1;
int86(0x10,&regs, kregs);
& )

curs_get(r,c)
char *r, *c;
{

o
/* get cursor position */ "
regs.h.ah = 3; S
int86 (0x10, &regs, &regs}: e
*r = regs.h.dh; o
*c = regs.h.dl; 3
- o
B-28 o
-
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| )
®
curs_put(r,c)
char r,c;
{
/* place cursor at (r,c) */
° regs.h.ah = 2;
regs.h.dh = r;
regs.h.dl = c;
int86(0x10, &regs, &regs) ;
}
®
.3
@
®
:'-':.'1
::-j
® %
-
il
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/****************************************************************/

/* Name: deadreck */
® /* Description: */
/* This function presents text explaining the concept of %/
/* dead reckoning as it is used in land navigation. */
/* Inputs: None */
/* Outputs: None */
/* Side effects: */
® /*************w**********************ﬁ***************************/
#include “atrdefs.h"
extern char window[]; /* portion of screen for text */
deadreck()
{
» struct logentry *log; /* log of route */
struct logentry #*newlog(): /* function returning log */

/* display intro text */
¢clearw(window,NORMAL) ;

e clearl (MSGLN, 0,80, REVIDEO) ;
disptxtf(window,"drtxt",0,3,15);

center (window,window([3] - window[1),"Press button on joystick to
joywait (FIRE) ;

/* show sample of a log */

® clearv(window,NORMAL) ;

disptytf(window,"drtxt",14,2,4);

log = newlog():

drawlog(log) :

center (window,window([3] - window[1l],"Press button on joystick to
joywait (FIRE);

/* show steps to plan a route for dead reckoning */
clearw(window, NORMAL) ;

disptxtf(window,"drtxt",18,3,17);

center(window,window[3] - window[l],"Press button on joystick to
joywiait (FIRE);

/* go through step by step example */
drckxamp() ;

/* let user try one */
drckprob()
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/*****************************k**********************************/

, /* Name: detazmth */
b /* Description: */
/* This function takes a student through the process of */
/* determining the grid and magnetic azimuths from one */
/* point to another. */
/* Inputs: None */
/* outputs: None */
- /* Side effects: */
o /*******i********************************************************/
#include "atrdefs.h"
extern char window[); /* useable portion of screen */
® ?etazmth()
int aznmth; /* azimuth entered by user */
.int deg; /* difference from actual azmth */
int ntries = 0; /%* number of guesses made */
int rc = 0; /* return code to calling pgm */
® char aznwndw[4]; /* used to get azimuths */
/* azimuth determination text */
clearw(window, NORMAL) ;
® disptxtf (window,"datxt",0,3,10);
/* set up window for response to question */
azmwndw[0] = window[0] + 39;
azmwndw[l] = azmwndw([3] = window[l] + 10;
azmwndw[2] = window[0] + 41;
®

/* get user's response to azimuth question */
while (ntries++ < 3)

(

azmth = getnum(aznwndw) ;

clearl (MSGLN, 0,80,REVIDEQ) ;

if (azmth == 150)

{
printf("~[[34:47m Yes, that's right.~[[44;37n");
break;

)
else if ((deg = abs(azmth - 150)) <= 3)

{
¢ printf("~[[34:47m Good, you're only %d{ off. The corr
1504.~[[44:37n",deg) ;
break;

else if (ntries == 1)
printf("~[[34:47m Sorry, check to see that you lined u
g ctor correctly.~[[44:;37m");
else if (ntries == 2)
printf(*~[[34:47m Sorry, check to see that you marked
B correctly.~[[44:37a%);
else printf("~[[34:47m Sorry, the correct anwer is 150%." |

B-31

........
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)
center(window,window({3] - window([l]," Press button on joystick t
joywalt (FIRE) ;

/* put correct answer in brackets */
clearw (azmwndw,NORMAL) ;

cursor (azawndw(l],aznwndw({0]):
printf("150%);

clearl (MSGLN,0,80,REVIDEQ) ;

/% azimuth conversion */
disptxtf (window,"datxt",s8,11,16):
azmwndw(l] = azmwndw{3] = window([l] + 16;
ntries = 0;
while (ntries++ < 3)

{

azmth = getnum{azmwndw) ;

clearl (MSGLN, 0,80,REVIDEOQ) ;

if (azmth == 142)

{
printf("~([(34:47m Yes, that's right.~[[44:37m");
break;

)
else if ((deg = abs(azmth =~ 142)) <= 3)

(

printf("~[{[(34;47m Good, you're only %¥di off. The corr
1423.7([44:37m" ,deg) ;

break;

)
else if ((deg = abs(azmth - 158)) <= 3)

{
if (ntries == 1)

printf("~{{34:;47m Sorry, you should be converting
to a magnetic azimuth.~[[44;37m");

else if (ntries == 2)

printf("~[[34;47m Sorry, please reread the explana
deciination diagram.~[[44;37n");

}
else if (ntries < 3)

printf("~[[(34;47m Sorry, please check the declination
the G-M angle.~[[44:;37m");

else printf("~[[(34:47Tm No, the magnetic azimutus is 142% (1
muth - 8% G-M angle).~[[44:;37m");

)
center(window,window!5] - window{1l]," Press button on joystick t

joywait (FIRFE):

/* clear window, message line %/
clearl (MSGLN, 0,80, REVIDEOQ) ;
clearw(window,NORMAL) ;
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/************************************* ***********t*************'h*/

/* Name: disptext */
/* Description: */
VA, This function displays text in the window passed to it. */
/* The text is assumed to fit in the window, and is not */
/* checked for length. */
/* Inputs: w - window in which to write text */
/* txt - array of pointers to text strings */
/* strt - offset from top of window for first line */
/* stop - offset from top of window for last line */
/% Outputs: None */
/* Side effects: */
/* The cursor is invisible after this routine returns. */

/**************'h************’h'h*i/'h**'h*'h***************************/
#include "atrdefs.h"

disptext(w,txt,strt,stop)
char w[],*txt[]:
int strt,stop;
{
int i; /* index and loop counter */

curs_off():

for (i = strt; i <= stop; i++)
{
pcvscp(w[l] + 1i,w[0]);
printf(*txt++);
)

..................
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/**********************************ii***iii*ii*i*iii*ii***ii*i**i/

/* Name: disptxtf */
® /* Description: */
/* This function displays text from a file in the window. #/
/* The text is assumed to fit in the window, and is not */
/* checked for length. */
/* Inputs: w - window in which to write text */
/* txtfile - name of file contzining text */
/* offset - first line of file to display */
/* strt - offset from top of window for first line #/
/* stop - offset from top of window for last line #*/
/* Outputs: None */
/* Side effects: */
/* The cursor is invisible after this routine returns. */

/***i**************************************************i***i*****/

#include "stdic.h"
#include "atrdefs.h"

disptxtf(w,txtfile, offset,strt,stop)
char w([],*txtfile;

int offset,strt,stop:

(

int §; /* index and loop counter */
int fid; /* file identifier */
char c¢;

char 1ine[101); /* line of text "/
/* open file */

sprintf(line,"%.8s.atr",txtfile);
if ((fid = cpen(line,0)) == EOF)

(

clearl ({MSGLN,0,80,REVIDED)

printf("~{(34;47m Not able to locad text from disk: %¥s~[[44
return;

}

/* skip past offset »/
for (1 = C; 1 < offset; i++)
getline(fid,line,100);

/% display text */
curs_off();
for (i = strt; i <= stop: i++)

(
getline(fid,line,100);
pcvscp(w(l] + i,w[0]);
printf(line);

)

/* close file */
close(£id);
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/****************************************************************/

/* Name: distance */
(] /* Description: */
/* This function calculates the distance between the two »/
/* points represented by (1ng,lat) and the 6-digit coor- %/
/* dinate pos. Both representations are converted to a */
/* common 100m scale before the distance calculation. */
/* Inputs: 1ng,lat -~ internal coordinates (2-55,2-62) */
) /* pos - 6~digit coordinate pair for map position */
/* Outputs: distance between the two points in meters */
/* Side effects: pos cannot be less than 6-digits long. #/

/****************************************************************/

#define XBASE 2500
#define YBASE 7900

o
fioat distance(lng,lat,pos)
int 1ng,lat;
char pos[]:
int a,b:
L 4 float x.y:
double d,sgrt();
/* convert (lng,lat) to (x,y) on 100m scale */
X = XBASE + 12%(55 - 1ng):
y = YBASE + 12*(lat - 2);
©
/* separate 6 digit coordinate into (a,b) on 100m scale */
sscanf (pos,"¥3d %3d",&a,&b);
a *= 10;
b *= 10;
® /* calculate distance from (x,y) to (a,b) */
d = sgrt((double) (x - a) * (x - a) + (y -b) * (y - b)):
/* return distance in meters */
return(d);
)
¥
o
¢
B-35
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/****************************************************************/

/* Name: distmeas */
/* Description: */
VA This function takes a student throught the process of */
/* measuring distance on a map. Measurement along both */
/* straight and curved lines is covered. Instruction is #/
VA presented as text and the student must respond to two */
/% questions. */
/* Irputs: None */
/* Outputs: rc - 0 if both questions answered correctly */
/* - >0 1f either cquestion answered incorrectly #*/
/* Side effects: */
/* The text screen is cleared at the end of this function. #*/

/****************************************************************/
#include "atrdefs.h"

char *dmtxt(] = /* distance mesurement text */

{

" Al(34:47m MEASURING DISTANCE
~“1[44:3Mm",

" When you travel from one point to another, you need to know
v distance between the two points. Use the black marker and stra

" edge to measuras the distance. Then use the bar scale in the ma
" of the map to convert that distance to meters.",
Hi
?
" Mark point C at 260844 and point D at 256830.",
nn
r
" What is the distance, in meters, from point C to point D?",
" [ ]H
}:
char *cmtxt(] = /* curved distance mesurement text x/
{
I AL(34:47m MEASURING DISTANCE
~([(44:37m",
nn'
" You also need to know how to measure the distance between t

" points around a curve in a road. Mark point E at 295800 and po
o at 278810 on your map.",

" Make a tick mark on your straight edge, and aline the tick
o with point E. Aline the paper along the road edge, and make a
" mark on the straight edge and on the map when you come to a cur
g Keep doing this until you get to point F.",

: What is the distance, in meters, frgm point E to point F?",
. ( ]
extern char window(]:; /* useable portion of screen */
distmeasure()

int dist: /* distance entered by user */

int ntries = 0; /* number of guesses made */
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int r¢ = 0; /* return code to calling pgm */
char distwndw(4): /* used to get distances */

/* set up window for response to questions %/
distwndw(0]) = window(0] + 317;

distwndw([l] = distwndw(3] = window([l] + 13;
distwndw(2] = window([0] + 41;

® /* distance measurement review */
clearw(window, NORMAL) ;
disptext(window,dmtxt,3,13);

/* get user's response to distance question #/
while (ntries++ < 3)

® (

dist = getnum(distwndw);

clearl (MSGLN,0,80,REVIDEO);

if (abs(dist - 147) < 10)

(
printf("~([(34:47m Yes, .hat's right.~[[44:37n%);
| break:;

)
else if (ntries == ])
printf("~((34:47m Sorry, check to see that you marked
D correctly.~[[44:37m");
else if (ntries == 2)
o printf("~((34:47m Sorry, measure the straight line dis
n points C and D.A[([44:37r");
else printf("~[(34;47m Sorry, the distance from C to D is
A((44:37m");
}

® if (ntries == 3)
rc++;

center (window,window(3] - window(l]," Press button on joystick t

joywait (FIRE):
[ clearl (MSGLN,0,80,REVIDEO);

/* curved distance measurement review */
clearw(window,NORMAL) ;
disptext (window,cmtxt,3,15);

< /* get user's response to azimuth question »/
distwndw[l] = distwndw([3] = window[l] + 15;
ntries = 0;

while (ntries++ < 3)

(

dist = getnum(distwndw):

® clearl (MSGIN, 0,80, REVIDEOQ)};
if (abs’/dist - 225} <= 10)

(

printf("~{[34:;47m Yes, that's right.~[[44:37m");
break;

)

B-137
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else 1f (ntries == ])
printf("~[[34:;47m Sorry, check to see that you marked
'@ F correctly.~[[44:;37m");
else if (ntries == 2)
printf("~[[34;47m Sorry, make tick marks more often an
AL[44:37m");
else printf("~[[34:47m Sorry, the distance from E to F is
- AL[44;37a");

L
if (ntries == 3)
rc++;
. center (window,window([3] - window([1l]," Press button on joystick t
@ )i
joywait (FIRE);
/* clear window, message line #*/
clearl (MSGLN,0,80,REVIDEO) ;
clearw(window, NORMAL) ;
@
/* return whether question answered correctly */
returnirc):
}
@
&
¢
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o
/***************************************t*************t*****i****/ §'
/* Nanme: drckprob */ it
@ /* Description: */
/* This function takes the user interactively through */ b
/* navigation from one point to another using the tech- */ n
/* nique of dead reckoning. */ ﬁ:
/* Inputs: None */ N
/* Ooutputs: None */ b
» /* Side effects: */

/****************************************************************/
#include "stdio.h"
#include "atrdefs.h"

#define X 2
O #define Y 61
idefine 2 6

int drplst[] = /* driving instructions for problem */ s
(HALT, HALT):; sl

@ char *drptxt{)] = /* text for dead reckoning problen */
{ o
" A1[34:47m DEAD RECKONING PRACTI o
~{[44:37n", .

LR
r

" We helped you through an example of dead reckoning, so now

e i ready to try one by yourself. As before, we'll place you at th
" point and ask you to find your position on the map. We'll give
coordinates of the release point and help determine a route, bu

" will drive each leg of the route to the release point. You wil 2
n to keep your own log of the route. After you finish the proble %
e will show you what your completed log should look like.", St

LR E

L}

¢ " You are at your start point (314860 on the map). Mark this p
" your destination (294835) on the map. Record the odometer readi
" log. We choose not to travel directly to the destination to avo
" vegetation and trees in our path. Let's go toward the south fir 5
L - A
Set the azimuth on the compass by turning to face south. Loo
map to see how far you should go along this azimuth. A good poi
for is the base of the hill at 314849. Measure the distance to
and after recording it and the azimuth in your log, drive to the

Record the odometer reading and the actual distance traveled
log. Looking at the map, you can see that you still need to tra
and west to get to the release point., Let's go west toward the
scrub at 294849. Record the azimuth and distance and drive to t

Record th. odometer reading and the actual distance traveled
log. You now need to go south to the road at 294835. Set the a
the compass by turning left. Record the azimuth and the distanc
road (from the map) in your log. Now, drive to the release poin

You're at the release point, but you still have to finish log &‘
route. Read the distance traveled off the odometer, calculate t 0,
of the last leg, and enter both in the log. Now, your log is fi -
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llll'
n A1[34:;47m DEAD RECKONING PRACTTI
® A[{44:37m",
llll’
" Your completed log should look something like this:"
}i
@ extern char window(): /* useable portion of screen */
extern char mask(]: /* mask over top part of video #/
drckprob()
{
int x,y.,2: /* coordinates on terrain */
@ float navigate():; /* routines returning float */
float readodom();
float chkleg():
struct logentry #*log; /* log of rouvte taken ®/
struct logentry *newlog(); /* function returning log */
) /* display explaratiecn of problem  */
clearw(window, NORMAL) ;
disptext (window,drptxt,3,11);
centar(window,window{3) - window([1l],"Press button on joystick to
joywait (FIRE) ;
® /* give user start and release point coordinates */

X=X y=Y; z=2Z;
resetodom(X,y):
autodriv(&x,&y,&2z,drplst);
log = newlog():
log=->point = 'A';
® log->odom_rdg = readodom();
Clearw(mask,RORMAL) ;
disptext(mask.drptxt + 10,0,3);
center(windc.,window[3] - window{l]," Press button on joystick t

joywait (FIRE) ;

¢ /* figure out how far to travel along this azimuth; then do it
log->mag_azmth = 172;
log->m dist = 125;
navigate(&x,&y,&z,drptxt + 15);
chkleg(&x,&y,&z,"314849","base of the hill",30);
< center(window,window{3] - window[1]," Press button on joystick t

joywait (FIRE) ;

/* £111 in log for first leg; prep for second and drive it */
(leg + 1)=->point = 'B';
P (log + 1)->odom_rdg = readodon():;
log->a_cdist = (log + 1l)->odom _rdg - log->odon_rdg;
(log + 1)->m_dist = 210;
(loo + 1)—>maq_azmth = 262:
navigate (&x, &y, &z,drptxt + 20);
chkleg(&x, &y, &z,"294849","patch of scrub",30);

------------------------------ - . . . . . - L) 0 0
-‘\\. AR AR R N S A L ea e T e
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center (window,window([3] - window[l]," Press button on joystick t
o joywait (FIRE) ;

/* finish log for second leg; prep third leg and drive it %/

(log + 2)=>point = 'C';

(log + 2)=->odom_rdg = readodom():;

(log + 1)->a_dist = (log + 2)->odom_rdg - (log + 1)=->udom_rdg:
® (log + 2)=->m_dist = 140;

(log + 2)=->mag_azmth = 172;

navigate(&x, &y, &z ,drptxt + 25);

chkleqg (&x, &y, &2,"294835","release point",50);

center (window,window([3] - window[1]," Press button on joystick t

® joywait (FIRE) ;

/* finish up log entry for last leg */

(log + 3)=->point = 'D';

(log + 3)=->odom_rdg = readodom();

(log + 2)=->a_dist = (log + 3)=>odom_rdg - (log + 2)->odom_rdg;
@ clearw(mask,NORMAL) ;

disptext (mask,drptxt + 30,0,3);

center (window,window([3] - window[l]," Press button on joystick t

joywait (FIRE);

o /* display completed log */
textscr():
disptext(window,drptxt + 34,2,4):
drawlog(log) :
center (window,window([3] - window{1l],"Press button on joystick to
joywalt (FIRE) ;
@ clearw(window,NORMAL) ;

......
.................
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/****************************************************************/

/* Name: drckxamp */
/* Description: */
/* This function takes the student through an example of */
/* land navigation using the technique of dead reckoning. *#*/
/* It consists of traveling several legs of a route under */
/* program contreol, with textual commentary on keeping a %/
/* log of the route traveled. */
/* Inputs: None */
/* Outputs: None w/
/* Side effects: */

/**********t***t***t******************************************t**/
#include "atrdefs.h"

#define X 34 /* coords of starting location */
#define Y 50

#define 2 13

int drxlsto[] = /* lists of driving instructions */
{HALT,HALT);

int drxlstl[] =
(LEFT, LEFT, LEFT, HALT};

int drxlst2[] =
{FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, HALT};

int drxlst3[] =
({RIGHT, RIGHT, RIGHT, RIGHT, HALT}):;

int drxlst4(] =

{FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FW
FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, F¥¥WD, FWD, FWD, FW
}?

int drxlst5(] =
{RIGHT, RIGHT, RIGHT, RIGHT, HALT):

int drxlsté6[] =
{FWD, FWD, FWD, HALT}:

char #*drxtxt{] = /* text for dead reckoning example */
{
- ~1[34:47n DEAD RECKONING EXAMP
~1{44:37n",
|l||,
" We'll take you through a step-by-step example using dead re
L to navigate:",
Hll'
" 1) Your :start point is at 275848. Your destination is at
" Mark these tws points on your map.",
HN
F

1 2) Record the odormoter reading as point A in the first col
L your leg', o
"nn ’ '.'\1

= ~[r34:47m DEAD RECKONING EXAMP J

|
S
i
|
........... K
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"e

[}
"
"e

[}
L}
"
"
"

’
"
"
"
"

[
"
"

¥
"

[
"
"
"
"
"e

’
"

"

[
"
"
"
n
"y

[
L]

"nn

[
1]
"

)i

Your log should look like this before the first leqg:",

We are now at the start point, looking in the directir' of th
point. You can see on the map that there are no good tercain fe
tween here and the release point that we can use as checkpoints.

Looking at the map, you can see that there are some trees (at
and 286855) which will be avoided if we travel to the north. Le
towards the north.",

Read the magnetic azimuth off the compass below. You need to
it to a grid azimuth in order to draw your route on the map. Re
azimuths and the declination in your log (columns 4 - 6).",

Looking at the map, you can see that there is a road to our n
edge of this road (275857) can be our first intermediate point.
the distance to the edge of the road and record it in your log.
are ready, we'll drive to the road's edge. Watch the odometer a

According to the odometer, we've traveled 96 meters on the fi
Record the current odometer reading and the actual distance trav
the log. Looking at our new position on the map, you can see th
to go east and south to reach our release point. 1Ilet's go east

Record the magnetic and grid azimuths in your log. Draw a l1i
present location due east. The point on the line which is due n

destination is our next intermediate point, point C. Record the
distance from here to point C. Watch the odometer as we drive t

We've arrived at intermediate point C. Record the odometer r
column 1 of your iog. Subtract the previous odometer reading to
actual distance traveled on this lea and record it in column 3.
lease point is directly south, so let's turn south.",

Record the magnetic and grid azimuths in columns 4 - 6. Then
the distance from our present position to the release point and
in column 2. When you're ready, we'll drive to the release poin
ber to watch the odcmeter.",

We're here at the release point at 311844. Record the odomet
in column 1 of your log and fill out the rest of the line for th

Al1{34:47m DEAD RECXONING EXAMP
~“([44:37n",

Your completed log should scmething look like this:"

extern char player; /* currently active player */
extern char mask([]: /* masked area of video screen */
extern char window(]: /* useable portion of screen */
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drckxanmp ()

{
int x,y,2: /* coordinates on terrain "/
float readodom() ,navigate();/* routines returning float */
struct logentry *log; /* log of route taken */
struct logentry *newlog(); /* funtion returning log */

/* introduction to example */

X = X; y=Y; z = 2;

resetodom(x,Y):

log = newlog():

log=->point = 'A';

log->o0odom_rdg = readodom() ;

clearw(window, NORMAL) ;

disptext (window,drxtxt,3,12);

center(window,window[3] - window[l],"Press button on joystick to
joywait (FIRE) ;

/* display partially filled in log #/

clearw(window,NORMAL) ;

disptext(window,drxtxt + 11,2,4):;

drawlog({log):

center(window,windcw(3) - window([l),"Press button on joystick to
joywait (FIRE) ;

/* show terrain at start point facing release point */
autodriv(&x, &y, &z,drxlst0) ;

clearw(mask,NORMAL) ;

disptext (mask,drxtxt + 15,0,3):

center (window,window[3]) - window[1]," Press button on joystick t

ioywalt (FIRE);
videoln(window[23]):

/* declide to go north */

clearw(mask,NORMAL) ;

disptext (mask,drxtxt + 19,0,3):

center(window,window[3) - window[l]," Press button on joystick t

joywalt (FIRE) ;
autodrive(&x, &y, &z,drxlstl);

/* figure out and record azimuths LY

clearvw(mask,NORMAL);

log=->mag_azmth = 352;

disptext(mask,drxtxt + 23,0,3);

center(window,window([3) - window{1ll1," Press button on joystick t

joywait (FIRE);
videoln(window([3]):

/* measure distance to checkpoint and drive to it LV
clearw(mask,NORMAL);

log->um_dist = 80;

disptext(mask,drxtxt + 27,0,3);
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center (window,window([3] - window[1l])," Press button on joystick t
) :
e joywait (FIRE) ;
autodrive (&x, &y, &z,drxlst2);

/* stop at road edge; turn east */
Clearw({mask,NORMAL) ;
(log + 1)=->point = 'Bf;
o (log + 1)->odom_rdg = readodom();
log->a_dist = (log + 1)=->odom_rdg - log->odom_rdg;
disptext (mask,drxtxt + 32,0,3);
center(window,window([3)] - window[l]," Press button on joystick t

)
joywait (FIRE) ;
® autodrive (&x, &y, &2,drxlst3);

/* record azimuths and distance to next checkpoint; drive to it
clearw(mask,NORMAL) ;

(log + 1)=->m dist = 367;
(log + 1)=->mag_azmth = 82;
® disptext (mask,drxtxt + 37,0,3):
center(window,window[3] - window[l]," Press button on joystick t

joywalt (FIRE) ;
autodrive (&x, &y, &z,drxlstd);

e /% arrive at second checkpoint; turn to face release point *»/
clearw(mask,NORMAL) ;
(log + 2)=>point = 'C':
(log + 2)=>odor _rdg = reaclodon():
(log + 1)->a_dist = (log -+ 2)=->odom_rdg - (log + 1)->odom_rdg;
disptext (mask,drxtxt + 42,0,3);

o center (window,window[3) - window([i])," Press button on joystick t

joywalt (FIRE) ;
autodrive(&x, &y, &z,drxlst5);

/* record azimuths and distance tc release point; drive to it
5 clearw(mask,NORMAL) ;
(log + 2)=->m _dist = 65;
(log + 2)->mag_azmth = 172;
disptext (mask,drxtxt + 47,0,3);
center (window,window[3)]) - window[l],“ Press button on joystick t

€ joywait (FIRE) ;
autodrive(&x, &y, &2z,drxlsté);

/* record odometer; finish filling out log */
Clearw(mask, NORMAL);
(log + 3)=->point = 'D';

o (log + 3)->odom rdg = readodom();
(log + 2)=->a_ dist = (log + 3)->odom_rdg - (log + 2)->odom_rdg:
disptext (mask,drxtxt + 52,0,2):
center (window,window([3] - window[l]," Press button on joystick t
)i
- joywait (FIRE);
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/* show completed log */
@ textscr():
disptext (window,drxtxt + 55,2,4):
drawlog(log):
center (window,window{3] - window[1l],"Press button on joystick tc
joywait (FIRE) ;
clearw(window,NORMAL) ;
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/*************************************t******i*****************t*/

/* Name: drive */
® /* Description: */
/* This function takes input from the steering assembly */
/* and translates it first into coordinates and then into #/
/* frame numbers for the video disc player. It checks */
/* for illegal action by the driver, signals them by a */
| /* tone from the computer, and ignores those actions. */
{ /* Inputs: X,Y,2 - starting position on virtual terrain */
| /%* Outputs: None */
| /* Slde effects: */

/*********************************************************t*****t/
#include "atrdefs.h"

I. char *pg[] = /* introductory text */
{

" AL[34:47m FREE TRAVEL
. AL[44:37m",
nw R
by This segment is a demonstratior. of ATR's capability to simu
@ " travel.",

- You may travel over the simulated terrain using the joystic

" control your movement. Moving the joystick forward or backward

" move you in that direction. Moving the joystick to the right o

" will only turn you toward that direction; you will not move for
@ » or backward.",

nn

v Note: Sometimes, you may attempt to travel over terrain that c

" be traversed using this system; if this happens, the com
" will sound a tone, and you will stay where you are."
)i
. 5 [
/* global variables */ 5
int illegal([58)([65]:; /* bit map of illegal frames */
char player = 0; /* currently active player */
char nplayers = 1; /* number of active players */ 3
char screen() = (0,0,79,24); /* screen definition */ Cod
s char window() = {1,3,78,23); /% portion of screen for text %/ I!g
main() T
{
unsigned frameno:; /* current video disc frame no. #*/ Xy
unsigned calcframe(); /* declare calcframe function */ oA
- int x,y,2z; /* coords of current position */
int oldx,oldy,oldz; /* coords of previous position */ H
int saneframe; /* flag to show no change */ e
int found; /* frame found on disc? */ jrﬂ
int stat: /* input from joystick */ ey
int i; /* index and loop counter */ 7
L J
/* load illegal frame table */ Ay
loadtab(): -
L
/% introductory text */ o
clearw(window, NORMAL) ; o
® =
B-47 =
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clearl (MSGLN, 0,80,REVIDEO) ;

disptext(window,pg,3,16);

® center (Wwindow,window[3] - window[1l]," Press button on joystick t
joywait (FIRE);

/* start somewhere in terrain */
randloc(&x, &y, &2)

® /* f£ind frame on next player and switch video */
player = toggle(player,nplayers):;

frameno = calcframe(x,y,z):

findframe (player, frameno) ;

video(player):

videoscr():

/* display compass, odometer and coordinates */
drawcompass (2)

.drawcoord(x,Y):

resetodom(x,y);

drawodonm(x,y):

center (window,window([3] - window[l]," Press button on joystick t

while (TRUE) /* let user drive till button hit */
(

/* save old coords in case new ones are illegal */
oldx = x; oldy = y; ¢oldz = 2;

/* reset flag indicating joystick movement */
sameframe = FALSE;

/* calculate new coords from joystick input */
switch(stat = joystat())

{

case FIRE: /* joystick button pressed * /
delcoord():
delcompass() ;
delodor{):
textscr{):
return;
break;

case FWD:
travel (&x,&y,z,0):
break;

case REV:
travel (ax,&y,z,8):
break;

case RIGHT:
pivot(&z,15);
break:

case LEFT:
pivot(&z,1):
break:

default:
sameframe = TRUE;
break;

. . -.’--h)-_-.-.v.b.'!'.- ‘-’..._-.nh.. - - e e e e LT Lyt PR
0 “ R N D I L o ST, e R A P . [ e . Y,
P N i T e T R . R T, T e Wl k. Sl S Yl i, . Ml P Sl M S - LR O I I Pl e Tt R L R el L o Ty ..L,'..'J



B

PAGE 3 May 30, 1985 09:13 AM B:DRIVE.C
)

® /* if Jjoystick in neutral position, restart loop */
if (sameframe)
continue;
/* if frame is illegal -- sound tone, restart loop */
° if (getbit(illegal([x][y]l,2z)}
{
tone (ERRFREQ, ERRTIME) ;
X = 0ldx; y = o0ldy; z = cldz;
continue;
)
® /* search for frame */
player = toggle(player,nplayers);
frameno = calcframe(x,y,z):
found = findframe(player, frameno);
/* if error finding frame, restart loop */
@ if (!found)
{
X = 0ldx; y = cldy; z = oldz;
player = toggle(player,nplayers);
continue;
)
@
/* if joystick position has changed, restart loop */
if (Joystat{) != stat)
{
X = 0ldx; y = oldy: z = oldz;
player = toggle{player,nplayers):
® continue;
)
/* set up delays to smooth out travels #/
switch(stat)
{
¢ case FWD:
case REV:
if (x == o0ldx) ‘+ frames < 100 apart */
nap (400);
break;
default:
L break;
)
/* switch the video to the current player */
video(playear):;
® /* update the status line on the screen */
compass(z) ; -
dispcoord(x,y): )
updtodom({x,y) {Tj
) /* end of drive locop */ e
o =
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/****************************************************************/

/* Name: findframe */
/* Description: */
/* This function causes the LDP=-1000A to search for the */
/* given frame number. It waits until the frame is found, */
/% as indicated by a return code from the player. */
/* Inputs: player - which player *to use */
/* tramenc - which frame to search for */
/% Outputs: TRUE - if frame was successfully found */
/* FALSE - if error occurred * /
/* Side effects: */

/****************************************************************/

#include "atrdefs.h"
#define RETRY 3

char vddigits([] =
{0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39);

findframe(player, frameno)

char player:

unsigned frameno;

{
int sc: /* status code from player */
int ntries = 0; /* number of retries */

/* send command sequence to find frame */
while (ntries++ < RETRY)
{
/* send search command */
it ((sc = vdcmd(player,SEARCH)) != ACK) /* search not accept
{
sCc = vdcmd (player,CLEAR) ;
continue;
)

/* send frame number */
sendfnum(player, frameno) ;

* send enter command * /
£ ({sc = vdcmd{player,ENTER)) == ACK)
break;

i

sc = vdcmd(player,CLEAR) ;
)

if (ntries >= RETRY) /* not able to complete sequence
return(FALSE) ;

while ({{sc = pcarc(0}) >> 8) & Ox80)/% TICCIT modification
H /* ignore time-out status

if (sc == DONE) /* frame found */
return(TRUE} ;
return(FALSE) ;
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/****ii**i**ii***i***ii**i**i**i************i***********ii*******/

/* Nanme: getbit */
/* Description: */
/* This function gets the value of the bit in position */
/* pos from number and returns it as an integer. */
/* Inputs: pos - position of bit in number (0 - 15} */
/* number - 16 bit integer */
/* Outputs: whether bit in position pos is 1lit or not */
/* Side effects: */

/**ii**ii*ii********************************************i*ii*ii**/
int getbit (number, pos)
int number, pos:

return( (number >> pos) & 01);
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/**********t****t*t******tt*************t****t***t*****tttttttt*t/ t%
/* Name: getdigit() */ N

® /* Description: */
/* This function accepts one key from the keypad each */ =3
/* time it is called. It returns a FALSE value until 6 */ .
/* digits have been entered and the RETURN key pressed, at */ o
/* which point it returns a TRUE value. Only digits 0-9, #/ KX
/* carriage return and backspace are allowed as input. */

® /* Inputs: w = fleld where 6 digit number is to be entered */
/* str - variable which will contain the number */ <
/* Outputs: str - contains the number entered by the user #*/ I
/* Slde effects: */ !
/* If the str parameter is empty (i.e. has length 0), the #/ e
/* function reinitializes. */ o

® /* Error messages are displayed cn MSGLN as defined in the #/ o
/* atrdefs.h file. */ 3

/tttttt**t*****i****************t**t**ttttttt***t********t*******/
#include "atrdefs.h" e
#include "ctype.h" e

e extern char window([]: /* useable portion of screen */ -
getdigit(w,str) e
char w(],str(]: e
(

int c; /* character entered from keypad*/ .

® static int ndigits; /* number of digits entered */ i
static char col; /* position of cursor in window */ o0
static char ncols; /* number of columns in window »*/ "

/* initialize variables, blank input window #*/
if (strlen(str) == 0)

strcpy(str," ");
ndigits = 0;
col = w[0]};
ncols = w{2] - w(0] + 1;
Clearw(w,NORMAL) ;
c center (window,window(3] - window([l]," Press '*' to backspace
nter answer ")

)

/* process keypad key if one has been hit *»/ ﬁ'
cursor(w[l},col): -
c if (isdigit(c = joystat()})) .

(

tone(1000,1) ;
str[(ndigits]) = c;
putch(e):

if (col < w[2];

P col++; &
12 (ndigits < ncols) /* not in last column */
ndigits++; -
cursor(w(l],col); '
keywait(c): /* wait till keypad character releas .
)
o B~53
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else if ((c == '"\b') && (col > w[0])}) /% backspace charact

{
@ tone (500,1);
ndigits=--;
if (ndigits < ncols - 1)
col==; )
cursor(w{l],col):
putch(' '):
Y cursor(w[lj,col};
keywait (c); /* wait till keypad character releas

else if (c == '\n') /* carriage return */
{
tone(750,1):
® keywait (c); /* wait till keypad character releas
if (ndigits == ncols)
{

/* terminate string, clear "Press..." message and return
strindigits] = '\0';
) videoln(window([3]}:
return(TRUE) ;
}

/* present error message, restore intructions %/
getln(MSGLN,0,80);

o clearl (MSGLN,0,80,REVIDEO) ;
printf("~[[34:;47n Piease enter a 6 digit coordinate~[[44:37m
nap(3000);
putln (MSGLN,0,80);
cursor(w[l],col};

}

e
/* user has not entered all digits #*/
return(FALSE) ;
}
¢
€
L
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/********%******************************************************i/ '2

/* Name: getline %/ e
® /* Description: */

/* This function reads a line from a file and puts it in %/ -

/* the buffer passed to it. */ NG

/* Inputs: fid ~ file to read from */ .

/* buf - buffer to read line inte * / b

/* lim - length of buffer */ :
® /* Outputs: i = number of characters read */

/% Side effects: */ P

/* \n character is stripped from line */ i)

/********ﬁ******************************************************i/
#include "stdio.h"

® getline(fid,buf,1lim)
int £id,lim; ")
char buf(]: o
{ . e
int ¢ = 0; /* character read */ o
int 1{ = 0; /* number of characters read * )/

while ((i < 1lim) && (c != '\n'))
{
read(fid, &c,1):

if (c I= '\n') 2;-_3:
buf[i++] = ¢; -]

o }
/* terminate string */ Ef

buf[i] = *\0';
return(i);
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/****************************************************************/

/* Name: getname */
/* Description: */
/* This function gets a name from the TICCIT keyboard. */
/* Inputs: name - user's name */
/* Outputs: None */
/* Side effects: */
/* Name limited to 25 characters */

/****************************************************************/

#include “atrdefs.h"
$include "“ctype.h"

extern char window(]: /* useable portion of screen */

e getname (name)
char name{);

{

int c: /* keyboard character entered */
int len; /* number of chars in password */
int nchars: /* number of chars entered */
int ntries:; /* number cf guesses allowed */
char row,col; /* position of cursor in window #*/

/* initialize variables, blank input window */
pcvgcep (&row, &col)

curs_off():

nchars = ntries = 0;

len = 25;

pcvwca(len,' ',REVIDEQ):;

/* process keys till user hits carriage return */
while (c = getch()})

{

clearl (MSGLN, 0,80,REVIDEO) ;

if (nchars < len && isprint(c))
{
pcvscp(row,col + nchars);
pcvwea (1, c, NORMAL) ;
name[nchars++)] = ¢;

else if (c == '\r') /* carriage return * /
{
if (nchars == 0)
name[nchars++] = ' ';
name(nchars) = '\0';
pcvscp(row,col + nchars);
pcvwca(len ~ nchars,' ',NORMAL):;
return;

else if (c == *'\b' && nchars > 0) /* backspace charact

{

pcvscp(row,col + --nchars):;
pcvwca(l,' ',REVIDEQ);

}
} /* end while »/
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/****************************************************************/

/* Name: getnun */
@ /* Description: */
/* This function gets a number from the user as it is */
/* entered from the keypad on the joystick. */
/* only digits 0-9, carriage return ('#' on the keypad), */
/* and backspace ('*' on the keypad) are allowed as input. */
/* Inputs: w - field where 6 digit number is to be entered #*/
® /* str - variable which will contain the number */
/* Outputs: str - contains the number entered by the user %/
/* Side effects: */
/* Error messages are displayed on MSGLN as defined in the */
/* atrdefs.h file, */

/****************************************************************/
#include "atrdefs.h"
#include “ctype.h"

extern char window(]: /* useable portion of screen */

getnum(w)

char w[]):

{
int num; /* user's repsonse */
int c; /* character entered from keypad*/
int ncols; /* number of columns in window */
int ndigits; /* number of digits entered */
char col: /* position of cursor in window #*/

/* initialize variables, blank input window #*/

ndigits = num = 0;

col = w(0]:

ncols = w[(2] - w(0]) + 1:

clearw(w,NORMAL) ;

center (window,window(3] - window[l),"Press '#' to backspace or '
answver");

cursor (wfl),col);

/* process keys till user hits carriage return */
wihile (TRUE)

{
if (isdigit(c = joystat()))
{
tone(1000,1);
num = 10 * num + (¢ - '0');
putch(c):
if (col < w[2))
col++;

if lindigits < ncols) /* not in last column */
ndigits++;
}

else if ((c == '\b') && {(cel > w[0])) /* backspace charact
{
tone(500,1);

num /= 10;
if (ndigits-- < ncols) /* don't move cursor if last
Col~-;
B-57
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cursor(w[l],col);
putch(' '}:
® cursor(w[l],col};

else if ((c == '\n'} && (col > w[0]}} /* carriage return
{
tone(750,1};
keywait(c):
® clearl(window(3],window(0] ,window([2] - window([0] + 1,NOR
return(num) ;

}

/* reposition cursor in window #*/
cursor (w[(1l],col};

o keywait(c): /* wait till keypad character releas
} /* end while */

{ Ll il i B
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/****************************************************************/

/* Name: getpos */
® /* Description: */
/* This function gets the user's position on the terrain */
/* board as it is entered from the keypad on the joystick. */
/* only digits 0-9, carriage return ('#' on the keypad), */
/* and backspace ('*' on the keypad) are allowed as input. */
/* Inputs: w - field where 6 digit number is to be entered */
® /* str ~ variabl:> which will contain the number */
/* Outputs: str - contains the number entered by the user */
/* Side effects: */
/* Error messages are displayed on MSGLN as defined in the */
/* atrdefs.h file. *

/********t****************************************************ﬁ**/
® #include "atrdefs.h"
#include "ctype.h"

extern char window[]: /* useable portion of screen */
getpos (w,shr)
® char w[],str[]:
{
int ¢: /* character entered from keypad#*/
int ncols; /* number of columns in window #*/
int ndigits; /* number of digits entered */
chay col; /* position of cursor in window */
@

/* initialize variables, klank input window */
ndigits = 9;
col = w[0]:
ncols = w[2] - w[0] + 1;
Clearw(w,NORMAL) ;
® center(window,window([3] - window[l],"Press '*' to backspace or '
answer"):;
cursor(w[l],col):

/* process keys till user hits carriage return */ Eﬁ:
while (TRUE) e

{

it (isdigitic = joystat()): 2
{ 1
tone(1000,1): e
str[ndigits]) = c; g

putch(c):

- if (col < w[2)])
col++;

if (ndigits < ncols) /* not in last column */
ndigits++;

)
else if ((c == '\b') && (col > w[0])) /* backspace charact
{
i tone(500,1): ~
if (ndigits-- < ncols) /* don't move cursor if last e
CO].“": q.‘:
cursor{w(l],cecl): o
putch(' '):

)
",.I'l. L l..'.

®
o0}
|
wn
O
. |
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ALY
cursor(w[1],col); ﬂt
L B
® elge 1f (c == '\n') /* carriage return */
{ "G
tone(750,1); o
keywait (¢c) ; )
if (ndigits == ncols) o
%
® /* terminate string, clear message line and return N
str(ndigits] = '\0'; .
clearl (window[3],window[0],window[2] - window[0] + 1 "
return; T
} o
® /* present error message */ =

getln(MSGLN,0, 80} o
clearl (MSGLN,0,80,REVIDEO) ; o
printf("~[(34;47m Please enter a 6 digit coordinate~[[44
nap(3000):
putln (MSGLN,0,80); .
> } Tal
/* reposition cursor in window #/
cursor(w(l],col);
keywait(c);

® } /* end while #*/
} o

"
-,
L
b

e

c 3
&

€
T
L

9




PAGE 1 May 30, 1985 09:17 AM B:GETPW.C

/**************************#*************************************/

/* Name: getpw */
/* Description: * /
/% This function gets a password from the TICCIT keyboard. */
/* The user is given three tries to correctly enter the */
/* password. */
/% Inputs: passwd - password to compare user's entry to */
/*® Outputs: TRUE - if password entered correctly */
/% FALSE - if password not entered correctly */
/* Side effects: */

/****************************************************************/
$include "“atrdefs.h"
#include "ctype.h"

extern char window(]; /* useable portion of screen */

getpw({passwd)

char passwd(]:

{
int c; /* keyboard character entered */
int len: /* number of chars in password */
int nchars: /* number of chars entered */
int ntries: /* number of guesses allowed */
char row,col; /* position of cursor in window */
char str{l10]); /* string to hold user's entry */

/* initialize variables, blank input window #*/
pcvagcp(&row, &col) ;

curs_off();

nchars = ntries = 0;

len = strlen(passwd):

pcvwca(len,' ',REVIDEO):;

/* process keys till user hits carriage return */
while (TRUE)
{
¢ = getch();
clearl (MSGLN, 0,80,REVIDEO) ;
it (isalpha(c)} && nchars < len)
{
pcvscp(row,col + nchars};
pcvwca(l,' ',NORMAL):;
str{nchars++)] = toupper(c):

else if (c == '\b' && nchars > 0) /* backspace charact

{
pcvscp(row,col + =--nchars});
pcvwca(l,' ',REVIDEO}:;

else if (c == '\r'} /* carriage return */
{
str(nchars) = '\0';
if (strcmp(passwd,str) == Q) /* correct */
return(TRUE} ;
else if (ntries++ < 2) /* try again */
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printf("~[[34;47m Sorry, please try again~[[44;37m
nchars = 0;

® pcvscp(row,col) ;
pcvwca({len,' ',REVIDEO);
)
else /* no more chances */
return(FALSE) ;
)
® ) /* end while %/
}
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/*******************i**i**i**i**ii***********i* i***i***ii********/

/* Name: gettry */
o /* Description: */
/* This function gets a number the TICCIT keyboard. Only #*/
/* 1,2 or 3 are accerted. */
/* Inputs: None */
/* Outputs: num - number entered */
/* Side effects: */
@ /**i**ii**ii**ii*************************************************/

#include "atrdefs.h"

?ettryc)
int c; /* keyboard character entered */
¢ int num = 0; /* number entered by user */
char row,col: /* position of cursor in window #*/

./* initialize variables, blank input window */
pcvgep (&row, &kcol) ;
curs_off():

L pcvweca(l,' !',REVIDEO);

/* process keys till user hits carriage return #*/
while (1)

{
1f ('1' <= (c = getch()) && c <= '3"')
@ {
num = ¢ - '0';
pcvwca(l,c,NORMAL) ;

else if (c == '\b') /* backspace character */ o
pcvwca(l,' ',REVIDEO):; a
) else if (c == '\r' && num > 0) /* carriage return
return(num) ; A
}) /* end while */ A
} ?f
:'-:,
<
c _'. -
.:\-
o
>
o
.\,
o
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hline(row,col,n) /* draws horizontal line with =-| ends */ ek
char row,cel,n;
® {
pcvscp(row,col) ;
pecvwe(l,'a');
pcvscp(row,col+l) ; e
| pcvwe(n - 1,'4'); )
pcvscp(row,col+n);
® pcvwe(l, 'R');

B_ 6 4 :‘\‘_..
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/***********************************&****************************/

/* Name: initlink */
® /* Description: */
/* This function initializes the link through the serial */
/* port to the switching device. If power to the switch */
/* is not on, a message is displayed until power is turned */
/* on. The seriul buffer is cleared and the switch reset. */
/* Inputs: None */
e /% Cutputs: Nor e */
/* Side effects: */

rd
/****************************************************************/
#include "stdio.h"

#¥include "“atrdefs.h"

® initlink()
(

/* set up serial port mode -- bps, parity, data/stop bits */
pcasm(0,MODE) ;

L /* clear serial port buffer */
while (pcags(0) & 0x0100)
pcarc(0);

/* check interface unit for power */
while (TRUE)

(
select (JOYSTICK) ;
nap(1000);

/* if buffer contains joystick statuses, power is on */

if ((pcags(0) & 0x0100) && ((pcarc(0) & Oxff) >= 0x80))
o break;

/* interface unit not powsred up -- display message */
cursox (MSGLN, 1) ;
curs off():

printf("~[[34:47m Please switch on power to the interface u

)

/* reset multiplexor */
! select (NULL) ;

c n);

< /* clear serial port buffer */
while {pcags(0) & 0x0100)
pcarc(0):

/* clear message line "/
clearl (MSGLN, 0,80, REVIDEQ) ;
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/*******************i*******iﬁ***ﬁ***tii*ii**iiii*iii*********i*i/

/* Name: joystat */
® /* Description: */
| /* This function reads and decodes the joystick status, */

/* then sets return codes depending on that status. */

/* Inputs: None */

/* Ooutputs: 4 bit direction - if joystick moved */

/* ASCII code - if keypad pressed * /
® /* -1 - if fire button pressed */
| /% 0 - default */

/* Side effects: */

/* This function assumes that the Joystick is selected. */

/*ii*iii**ii*iii*************************i**i****ii**ii***i*ii***/
#include “atrdefs.h"

@
| char kpdigits[]) = /* digits from joystick keypad #/
{l\ol'lll'lzl'l”l'lsl'lal'l\nl'I\ol'lgl'l\bl'lsl'lsl'lol'l\ol'l4
joystat ()
{
o int sc: /* status code from joystick */
/* select joystick #/
selact (JOYSTICK) ;
/% set return code based on joystick status read */
¥ sc = pcarc(0} & Oxff:;
if ((sc >= 0xB0) && (BC <= OxBe)}) /* keypad press
sc = kpdigits(sc & O0x0f];
else if ((sc >= Oxal) && (sc <= Oxaa})) /* joystick movement
sc &= Oxff;
else if ((sc == Oxa0) || ((sc >= 0xb0) && (sc <= 0xbB)}))
® sc = -1; /* fire button press
else /* neo action
BC = 0;
/* return status from joystick */

return(sc);
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/****************************************************************/

® /* Name: getln(),putln() */
/* Description: */
/* These function read/write and buffer one line from */
/* the screen. */
/* Inputs: row,col - starting coordinates for read/write */
/* n - number of characters to buffer */
L /* Outputs: None */
/% Side effects: */
/* cursor positioned off the screen */
/* attributes left unchanged */
/t*****************************tt*t**********t*******************/
® char 1n(80): /* line buffer */
getln(row,col,n)
char row,col;
int n;
{
® register int 1i;

register char a,c;
register short ac:

curs_off():;
for (1 = 0; i < n; i++)
® {
pcvscp(row,col + 1i);
Infi]) = pcvrca() & Oxff;
}

}

@ putln(row,col,n)
char row,col;
int n;
{
register int {i;
register char a,c:;
L 3 register short ac:

curs off();
for (i = 0; i < n; i++)

{

pevscp(row,col + i);
€ pcvwe(l,1n(i)}:

}

}
@
B-67
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/****************************************************************/

/* Name: loadtab */
/* Description: */
/* This function opens the file of illegal coordinates */
/* for the ATR grid and loads a reference table. The */
/¥ table contains an entry for each grid center which is #/
/* 16 bits deep, one for each direction. A 0 value means %/
/* that display of that frame is allowed; a 1 value means */
/% that the framc cannct ke displayed, usually becauses of */
/* editting errors in the disk or physical obstructions. */
/* Inputs: None */
/* Outputs: None */
/* Siade effects: */
/* This routine assumes the file exists. This is checked #*/
/* for in startup routine. * /
/***************************************************i************/
extern int illegal[58]([65]; /* illegal frame table */
loadtab()
* {
int fid;

/* open file */
£id = open("badframe.atr",0};

@ /* load table from disk file */

read(fid,illegal,2*58*65);

close(£fid);

)
®
¢
®
B-68
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/****************************************************************/

/* Name: menu */
/* Description: */
/* This function presents an unnumbered menu of choices. */
/* The current choice is highlighted and can be changed */
/* using some input device (keyhkoard, joystick, mouse). * /
/* Modify the #defines and the entermsg variable to match */
/* the input device. */
/* Inputs: w - portion of screen available for menu * /
/* body =~ list of menu choices (0th is title) */
/* npicks - number of available choices */
/* curpick - last choice made */
/* Outputs: curpick - new choice */
/* Side effects: */
/* Strings longer than the window is wide are truncated. */
/* Assunes bottom line available for messages. */

/****************************************************************/
#include "stdio.h"
#include "atrdefs.h"

#define DOWN Oxa8

#define UP Oxa4d

#define ENTER FIRE

#define getinput() joystat ()

#define clrinput() select (JOYSTICK) ; while (joystat() == FIRE)
char entermsa[] = /* menu prompt

"A[[34:47n Use the joystick to highlight your choice, then press th
on~[[44:37a";

menu {w,body,npicks,curpick)
char w[],*body[]:

int npicks,curpick;

(

char mw(4]; /* window for centered menu display
int i; /* index and locp counter

int width,height; /* dimensions of menu window

int oldpick; /* previous menu choice

/* width of window is longest string -- plus spaces and borders

width = strlen(bedy[0]):
for (i = 1; i1 <= npicks; i++)

width = max(width,strlen(body[i})):
width += 4;

/* height is number of choices plus title and borders */
height = npicks + 3;

/* set up menu window -- centered horizontally and vertically
mw[0] = 0.5 * (Ww[0] + w[2] - width):

mw[2] = nw[0] + width;

nw[l] = 0.5 * (w[1l] + W([3] = (4 + npicks)):

nw[3] = mw([l] + height;

/* draw box around window, display menu title and choices */
clearl (MSGLN, 0,80,REVIDEQ) ;
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clearw{mw,NORMAL) ;

box2 (nw) ;

hline(mw[l] + 2,mw[0],width):

center (mw,1,body([0]))

for (1 = 1; 1 <= npicks; i++)
{

cursor(mw[l] + 2 + i,mw[O0] + 2); /* left justify *»/

printf (body[i]):
}

F

/* display instructions, mark previous choice
cursor (MSGIN,1);

curs_off():

printf (entermsg);

revideo(mw[1l] + 2 + curpick,mw[0] + 1,width - 1);

/* process input */
“clrinput():;
while (TRUE)

{
oldpick = curpick:;
switch(getinput())
{
case DOWN:
if (++curpick > npicks)
curpick = 1; /% wrap to top
break;
case UP:
if (--curpick < 1)
curpick = 1; /* don't wrap
break:
case ENTER: /% remove menu, clear msg line
clearl {MSGLN, 0, 80,REVIDEO) ;
clearw{mw, NORMAL) ;
return({curpick):;
break:
default:
break:

)

/* unmark previous choice, mark current one
if (curpick != oldpick)
{

*/

*/

*/
*/

*/

normal (mwf(1l) + 2 + oldpick,mw{0) + 1,width - 1);
revideo(mw[l]) + 2 + curpick,mw[0) + 1,width - 1);

nap(200);
)
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/****************************************************************/

/* Name: nap */
/* Description: */
/% This routine waits for approximately the number of */
/* milliseconds passed to it. It is completely dependent %/
/* on the clock rate of the computer. */
/* Inputs: msecs - the number of milliseconds to wait */
/* Outputs: None */
/* Side effects: */

/****************************************************************/
nap (msecs)
int msecs;

int 1,3;

for (1 = 0; 1 < msecs; i++)
for (J = 0; J < 50; j++); /% 50 loops = 1/1000th? */

B-71
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/****************************************************************/

/* Name: navigate */
/* Description: */
/* This function takes input from the steering assembly */
/* and translates it first into coordinates and then inte */
/* frame numbers for the video disc player. It checks */
/* for illegal action by the driver, signals them by a */
/* tone from the computer, and ignores those actions. */
/* Inputs: X,Y,z2 - starting position on virtual terrain */
/* msktxt - 4 lines of text to be displayed at the */
/* top of the screen */
/* Outputs: mileage - distance travelled by user */
/* Side effects: */
/* This function must be declared in the calling routine */
/* as: */
/* float navigate(): */

P T T Ty
#include "atrdefs.h"

extern int illegal([58)([65}: /* bit map of illegal frames */
extern char player:; /* currently active player */
extern char nplayers:; /* number of active players */
extern char mask[}: /* masked area over video */
extern char window{): /* portion of screen for text t/

float navigate(px, py,pz,msktxt)
char *msktxt([]):

int *px,*py,*pz;

(

unsigned frameno:; /* current video disc frame no. */
unsigned calcframe(): /* declare calcframe function #/
float readodom(): /* get elapsed mileage function */
int x,y,z; /* coords of current position */
int oldx,o0ldy,ocldz; /* coords of previous position */
int sameframe; /* flag to show no change */
int found; /* frame found on disc? */
int stat; /* input from joystick */
int try: /* number of attempts at frame */
/* start at parameters */

X = *px; y = *py; zZ = *pz;

/* find frame on rext player and switch video */

player = toggle(player,nplayers):

frameno = calcframe(x,y,2):

for (try = 0; !findframe(player,frameno) && try < 2; try++);
video(player) ;

videoscr():

/* display compass, odometer */
clearw(mask, NORMAL) ;

disptext (mask,msktxt,0,3);
drawcompass(z)

drawodom(x,y) :

center(window,window({3) - window([1]," Press button on joystick w

..........................................
................................................
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® while (TRUE) /* let user drive till button hit #/
{

/* save old coords in case new ones are illegal */
oldx = %x; oldy = y; oldz = z;

® /* reset flag indicating joystick movement */
sameframe = FALSE;

/* calculate new coords from joystick input */
switch(stat = joystat())
{

o case FIRE: /* joystick button pressed */
videoln(window([3]);
*pX = X} *py = y; *pZ = 2}
return (readodom() ) ;

break;
case FWD:
@ travel (&x,&y,2,0):
break:;
case REV:
travel (&x,&y,2,8):
break;
case RIGHT:
® pivot (&z,15);
break;
case LEFT:
pivot(&z,1);
break;
default:
® sameframe = TRUE;
break:;
)
/* if joystick in neutral position, restart loop */
. if (sameframe)
L 4 continue;
/* if frame is illegal -- sound tone, restart loop */
if (getbit(illegal({x}({y},z))
{
tone (ERRFREQ,ERRTIME) ;
¢ X = 0oldx; y = oldy:; z = oldz;
continue;
)
/* search for frame */
player = toggle(player,nplayers);
® frameno = calcframe(X,Y,z);

found = findframe{plaver, frameno);

/* 1f error finding frame, restart loop */
if (!found)
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X = oldx; y = oldy; z = oldz;
player = toggle(player, nplayers):;
continue;

}

/* if joystick position has changed, restart loop
if (joystat() != stat)

{

X = 0ldx; y = oldy; z = oldz;
player = toggle(player,nplayers):;
continue;

)

/* set up delays to smooth out travels #*/
switch(stat)
{
case FWD:
case REV:
if (x == oldx) /* frames < 100 apart %/
nap(400};
break:
default:
break:;
}

/* switch the video to the current player */
video(player):

/* update the status line on the screen */
compass(z};

updtodom(x,y) ;

} /* end of drive loop */
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/****************************************************************/

/* Name: navlssn */
® /* Description: */
/% This function serves as the driver for a lesson in land #/
/* navigation training. The lesson covers both terrain */
/* association and dead reckoning, and includes a practice #/
/* problem encompassing both techniques. */
/* Inputs: None */
o /* outputs: None %/
/* Side effects: */

/**********************i*****************************************/

#include "stdio.h"
#include "atrdefs.h"

® /* global variables */
int illegal([58)([65]; /* bit map of illegal frames */
char player = 0; /* currently active player */
char nplayers = 1; /* number of active players */
char screen{] = (0,0,79,24); /* screen definition */
char window({] = (1,3,78,23): /* portion of screen fcr text */
e
main ()
static char *lssnmenu[] = /+ navigation training menu */
{
"LAND NAVIGATION TRAINING",
® "Terrain Association®,
"Dead Reckoning", S
"Return to Main Menu" R
)i o
int nchoices = 3; /* number of menu choices */ -
int choice = 1; /* menu option selected */ ii
®
/* load illegal frame table */ e
loadtab() ; o
/* display navigation introduction */ ﬁﬁ
clearw(window, NORMAL) ; "X
[~ ciearl (MSGLN, 0,80, REVIDED) ; =
disptxtf(window,"nltxt",0,2,18}; A
drawcompass (0) ; S
resetodom(0,0); <
drawodom(0,0) ; S
center(window,window{3] - window{1l],"Press button on joystick to KN

4 joywait (FIRE);
clearw(window, NORMAL) ;
delcompass () ; <
delodom(} ;

.
' Te

P T

/* display menu of options - execute selected option */
o while {(choice = menu(window, lssnmenu,nchoices,choice}}
switch(choice) o
( Y
case 1: /* terrain association lesson & problem */ e
trrnassn{(): o
break; M
o -
B-75 :
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case 2: /* dead reckoning lesson & problem */
deadreck(}:
® break;
case 3: /* return to main menu */
navsum() ;
return;
break:;
default:
® break;
)i
)
0
®
®
®
®
&
{;h
::,‘-j
e
L)
h XS
o K
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/****************************************************************/

/* Name: navrevu */
/* Description: */
/* This function serves as the driver for a review of */
/* map and compass skills needed for land navigation. */
/* If the student does not answer the questions in each */
/* skiil area correctly, a list of references is provided */
/* to allow the student to relearn the skills. */
/* Inputs: None */
/* Outputs: None */
/* Side effects: */
/* The text part of the screen is cleared on return */

/&***************************************************************/
#include "atrdefs.h"

char *irtxt(] = /* introductory review text */

|

" AT[34:47m SKILLS REVIEW
AL(44:37n",

na
!

" This segment reviews the skills you will need for land navi
un
!

N You are given:",

1) a map of the terrain”,
2) a black marker, and",
3) a protractor.",

Compass bearings appear on the bottom line of this screen."

char #*refs(]) = /* list of references for prerequisite skills */

{

" Now you have reviewed the skills you .ieed to navigate from
" point to another. For more information about topics covered, y

" should consult these references:",
Hn
’

o ~([34:47m Topic Reference
AL[44:3 70",
" Coordinate System GTA 5-2-13: Pages 5-7,",

" FM 21-26: Chap 3, Page 3-8, Par

" Az imuth Determination GTA 5-2-13: Pages 17-21,",
" FM 21-26: Chap 5, Page 5-1, Par

" Azimuth Conversion GTA 5-2-13: Pages 21 =-23,",
" FM 21-26: Chap 5, Page 5-2, Par

" Distance Measurement GTA 5-2-13: Pages 10-13,",
" TEC Lesson (71-329-1008",
" FM 21-26: Chap 4, Page 4-2, Par

" Self Location GTA 5-2-13: Pages 35-41,",
b FM 21-26: Chap 5, Page 5-15, Pa
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int illegal[58)[65);

char player = 0;

char nplayers = 1;

char screen[] = {0,0,79,24);

B:NAVREVU.C

bit map of illegal frames */
currently active player */
number of active players */
screen definition */

portion of screen for text %/

go/nogo for each review segment

char window([] = {1,3,78,23)}); /*
main()
{ int nogo = 0; /*
/* load illegal frame table */
loadtab();
/* text introduction for this review */

clearw(window,NORMAL) ;
clearl (MSGLN,0,80,REVIDEO) ;
disptext(window,irtxt,3,12);
drawcompass (0) ;

center (window,window([3] - window[1l],"Press button on joystick to

joywait (FIRE);
delcompass()
clearw(window,NORMAL) ;

/* go through each review segment */

nogo += coordsys():
nogo += azimuth():
nogo += distmeasure():
nogo += resection():

/* display references if at least one segment missed

if (nogo > 0)

{
clearw(window,NORMAL) ;

disptext(w.ndow,refs,0,19);
center(windew,window[3] - window[1l],"Press button on joystic

e“) ’-
joywait (FIRE);
}
clearw(window, NORMAL) ;

B-78
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/****************************************************************/

/* Name: navsum %/

L /% Description: %/
/* This function presents text summarizing the two methods #/ et
/* of land navigation. * / =
/* Inputs: None */ +
/* Outputs: None */
/* Side effects: */

. /*****************************ﬁ**********************************/
#include "atrdefs.h"
extern char window(]; /* useable portion of screen */
navsunm()

® {

/* land navigation summary */
disptxtf (window, "nstxt",0,2,18);
center(window,window([3) - window[1l],"Press button on joystick to
joywait (FIRE):
clearw(window, NORMAL) ;

® disptxtf(window,"nstxt",18,3,17);
center (window,window[3] - window[1],"Press button on joystick to o
joywait (FIRE);
clearw(window, NORMAL) ;
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/*************************************************************tti/

/* Name: navtest */
/* Description: */
VA This function serves as the driver for a series of test #*/
/* problems which the student does after taking the landa #/
/* navigation training. Results of the land navigation */
/* test problems are measured according to how clese to */
/* the destination the student comes. Results are repor- #*/
/* ted as GO/NOGO for each problem, */
/* Inputs: None * /
/* Outputs: None */
/* Side effects: */

/*itit*t****t**************t*********t************************ttt/
#include "atrdefs.h"

char *ntsttxt[] = /* text intro to test proble

{

Al[34:47m LAND NAVIGATION TEST
~Al[44:37m",

This test is designed to evaluate your ability to navigate
point to another in unfamiliar terrain. You may use terrain as
dead reckoning, or a combination of the two methods.",

Hu

’
" There are three navigation problems in this test. For each
" we will place you at a location on the terrain which will be th
" point. We will give you its coordinates and the coordinates of
L. lease point. You will plan a route from this start point to th
L point using the map, protractor and marker, and then drive it.
" free to take any route you wish, but your objective is to navig
L best route to reach your destination within 50 meters. When yo
e you have arrived at the destination, press the button on the jo
HNn
o After you've completed all three of the problems, we'll dis
" chart of results for each problem and an overall test result (G
" to be entered in the Master Record.",
HN

’
" ~Al[34:47m LAND NAVIGATION TEST RE

~{44:37m",
Hn '
" Student Name: Attempt:",
nn
® Problem Distance from Release Pt. Pass/Fail",
H ek emem th M R R R R e L R R R R R i e i e e o S "t
}i
/* global variables */
int illegal[58])(65]): /* bit map of illegal frames L7
char player = 0; /* currently active player */
char nplayers = 1; /* number of active players */
char screen[] = (0,0,79,24}; /% screen defirition */
char window([] = (1,3,78,23); /* portion of screen for text */
main()
{
char go_nogo: /* result for test */
B-80
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char name[80]; /* student name */
int i; /* loop counter and index */
@ int try: /* test attempt number */
float howfar[4]; /* results of test problems */

/% load illegal frame table */
loagtab():

L] /* get password to continue #/

clearw(window, NORMAL) ;

cursor(window[l] + 5,window[0] + 8):

printf("Please have your intructor enter access password: ");
it (!getpw("HAGGARD"))

{
® clearw(window,NORMAL) ;
return;
)
/* get student's name */
cursor (window[1l] + 7,window[0] + 8):
] printf("Please enter student's name: ");

getname(name) ;

/* £ind cut which attempt this is #/

cursor(window[l] + 9,window([0] + 8):

printf ("Which attempt at the test is this (1/2/3)2 ");
o try = gettry():

/% display intro text »/

clearw(window,NORMAL)

clearl (MSGLN,0,80,REVIDEO) ;

disptext (window,ntsttxt,2,19);

® center(window,window(3] - window[1l],"Press button on joystick to
joywait (FIRE);

/% do appropriate problem set ./
switch(try)
{
¢ case 1:
navtstl (hcwfar);
Dreak;
case 2:
navtst2 (howfar);
break:;
- case 3:
navtst3 (howfar):;
break;
default:
break:

)}

/* present results #/
textscr():
disptext(window,ntsttxt + 19,2,7);
cursor(window[1l] + 4,window[0] + 25):
printf("%-25s8",name);

i e o P P
- a L] "
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cursor(window[l] + 4,window[0] + 61); &i
| printf("%d",try); |
® howfar[0] = 0;
| for (1 = 1; i <= 3; i++) Y.
] { . .'n::‘n
cursor (window{l] + 7 + i,window[0] + 17); ol
curs_off(): 3&
printf("td £6,0f meters",i,howfar(i}); !
if (howfar[i] <= 50) o
{
printf("$21s","PASS") ; o
howfar[0]++; e
) b
else printf("$21s","FAII"); s
®
cursor (window[1l] + 12,window[0] + 57); ot
if (howfar(0) >= 2) /* student passes */ !
: { =
printf("A[[34:47m GO  A[[44:37m"); ol
go_nogo = 'G'; o
® )
else
{ i
printf("~[[34:47m NOGO A[[44:37m"): o
go_nogo = 'N'; ot
} o
®
cursor (window[1l] + 13, window([0] + 4); o
printf("Intructor,"): o
cursor(window[1l] + 14, window[0] + 8): o
printf("Please enter %cid for Unit 3, Lesson 9 in this student's N
rd.",go_nogo,try); e
® cursor (window[l] + 16,window[0] + 8):
if (go nogo == 'N' &k try < 3) o
printf("The test for this lesson may be taken %d more time(s e
) 37
/* get password to continue */ REf
® do { :
curser(window(i] + 19,window[0] + 8): ’
curs_off():
printf("Please enter exit password: “); X
} while (!getpw ("BLASCHE")): o
clearw(window, NORMAL) ; e
)
} ":"\
N
..".-'
Y
N
L
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/****************************************************************/

/* Name: navtstl */
/* Description: */
/* This function presents a set of three test problems to */
/* the student which test his land navigation ability. */
/* Inputs: None *x/
/* Outputs: dist - array of distances from release points *x/
/* Side effects: */

/****************************************************************/
$include "atrdefs.h"

#define X1 6 /* start point for first test problem #/
#define Y1 3o

#define 21 10

#define X2 28 /* start point for second test problem */
#define Y2 39

#define 22 0

#define X3 53 /* start point for third test problem %/
#define Y3 21

#define 23 10

char *ntltxt[] = /* text for first set of problenms */
(

WAl[34:47m NAVIGATION PROBLEM o]

~f[44:37m",
"nn :
" Your start point is 309824. Use the map, compass and odomete
X plan and navigate a route to your reliease point 2t 314802.",

MA[{34747D NAVIGATION PROBLEM T
~[[44:37m",

nn A

" Your start point is 282834. Use the map, compass and odomete

* plan and navigate a route to your release point at 257862.",

"o

r

WATr4:47m HNaYviGATION PROBLEM T H
AL[44:37m",

nn ,

" Your start point is 252813. Use the map, compass and odomete

y plan and navigate a route to your release point at 264790.",

}i

extern char window([]: /* useable portion of screen */
navtstl(dist}
float dist[]:
{
int x,y,z; /* coordinates on terrain board */
float navigate(}, chkleg(}: /* routines returning float */

/* present first problem */
X = Xl; y=Yl; z = 21;
resetodom(x, Yy} :
navigate (&x, &y, &2, ntltxt};
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dist[l] = chkleg(&x, &y, &z,"314802","release point",50);

center (window,window([3] - window{l]," Press button on joystick t
nd problem ");

joywait (FIRE) ;

delcoord():

/* present second problem */

Xx=X2; y=Y2; z = 22;

resetodom(x,y) ;

navigate(&x,&y,&z,ntltxt + 5);

dist[2] = chkleg(&x, &y, &z,"257862","release point",50);

center (window,window[3] - window[1l]," Press button on joystick t
d problem ");

joywait (FIRE) ;

delcoord():

/* present third problem */

X = X3; y=7Y¥Y3; z = 23;

resetodom(x,y):

navigate(&x,&y,&z,ntltxt + 10);

dist[3] = chkleg(&x, &y, &z,"264790","release point",50):;

center (window,window{2] - window([1]," Press button on joystick t

joywait (FIRE) ;
delcoord():
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/****************************************************************/

/* Nanme: navtst2 */
/* Description: */
/* This function presents a set of three test problems to */
/* the student which test his land navigation ability. */
/* Inputs: None */
/* Outputs: dist - array of distances from release points %/
/* Side effects: */

/************************************************i***************/
#include "“atrdefs.h"

#define X1 5 /* start point for first test problem */
#define Y1 36

#define Z1 7

#define X2 43 /* start point for second test problem #*/
#define Y2 26

#define 22 10

#define X3 54 /* start point for third test problem */
#define Y3 47

#define 23 0

char *ntatxt([] = /* text for first set of problems */
!

"Ar[34:47m NAVIGATION PROBLEM 0

~[[44:37m",
un '
? Your start point is 310831. Use the map, compass and odomete
. plan and navigate a route to your release point at 306806.",
nn
[
WAT[34;47m NAVIGATION PROBLEM T
Al[44:37m",
LA '
n Your start point is 264819. Use the map, compass and odomete
" plan and navigate a route to your release point at 284792.",
"nn
’
"Al[34:47m NAVIGATION PROBLEM TH
AL [44:37m",
un }
" Your start point is 251844. Use the map, compass and odomete
"  plan and navigate a route to your release point at 291862.",

):

extern char window(]: /* useable portion of screen */

navtst2(dist)

float dist[]:

(
inrt x,y,z: /* coordinates on terrain board */
float navigate(), chkleg():; /* routines returning float */
/* present first problem */

x = X1; v=Y¥1; z = 21;
resetodom(x,y) ;s
navigate (&x,&y, &z, ,nt2txt);
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dist[1l] = chkleg(éx,&y,&z,"306806", "release point",50);

center (window,window[3] - window[1l]," Press button on joystick t
® nd problem “);

joywait (FIRE);

delcoord():

/* present second problem */
X = X2; y = Y2; z = 22;
® resetodom(x,y)?
navigate(&x,&y, &z, nt2txt + 5);
dist[2] = chkleg(&x,&y,&z,"284792","release point",50);
center (window,window([3] - window[1l]," Press button on joystick t
d problem ");
joywait (FIRE) ;
) delcoord():

/* present third problem */
X =X3; y=Y3; z = 23;
resetodom(x,y):
navigate (&x, &y, &z,nt2txt + 10);
® dist[3] = chkleg(&x,&y,&z,"291862","re'lease poi t",50;};
center (window,window[3]) - window[1]," Press button on joystick t

joywait (FIRE) ;
delcoord():

et ' Y, LI ) Tt I-\-...‘ '.- e T T e,
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/****************************************************************/

/* Name: navtst3 */
/* Description: * /
/* This function presents a set of three test problems to #/
/* the student which test his land navigation ability. * /
/* Inputs: None */
/* outputs: dist - array of distances from release points #/
/* Side effects: *

A T L T T T T T P e ey
#include "atrdefs.h"

#define X1 18 /* start point for first test problem %/
#define Y1 22

#define 21 2

#define X2 55 /* start point for second test problem #/
$define Y2 31

$define 22 13

#define X3 28 /* start point for third test problem  #/
#define Y3 17

f#define 23 14

char *nt3txt[) = /* text for first set of problems */
"A[[34:47m NAVIGATION PROBLEM O

AT[44:37m",
[LR 1] ’
" Your start point is 294814. Use the map, compass and odomete
" plan and navigate a route to your release point at 269830.",
"y
!

"Al[34:47m NAVIGATION PROBLEM T
~[[44:37m",

un .

" Your start pcint is 250824. Use the map, compass and odomete

" plan and navigate a route to your release point at 276837.",

"y
!

WAL[34;47m NAVIGATION PROBLEM TH
~A[[44:;37m",

"ne .

" Your start point is 282808. Use the map, compass and odomete

w plan and navigate a route to your release point at 314839.",

)i

extern char window[]: /* useable portion of screen */

navtstl{dist)
float dist([]:

{

int x,v.,2; /* coordinates on terrain board */
float navigate(), chkleg():; /* routines returning float */
/* present first problem */

Xx = X1y vy =Yl; z = 21;
resetodon(x,y):
navigate(&x, &y, &z,nt3txt);
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dist([l] = chkleg(&x,&y,&z,"269830","release point",50);

center (window,window[3] - window[1l]," Press button on joystick t
nd problem ");

joywait (FIRE) ;

delcoord():

/* present second problem */

X =X2; vy=%Y2; z = 22;

resetodom(x,yY) ;

navigate (&x,&y, &z,nt3txt + 5);

dist[2] = chkleg(&x,&y,&z,"276837","re.2ase point",50):;

center(window,window([3] - window[1]," i -ess button on joystick t
d problem ")

joywait (FIRE) ;

delcoord() ;

/* present third problem */

Xx = X3; y=Y3; z = 23;

resetodom(x,y) :

navigate(&x, &y, &z, ,ntitxt + 10} ;

dist[3] = chkleg(&x, &y, &z,"314239","release point",50);

center (window,window[3] - window[1l]," Press button on joystick t

joywait (FIRE) ;
delcoord();
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/****************************************************************/

/* Name: normal */
/* Description: */
/* This function sets the attributes for a row from col */
/* to col + n to normal video. */
/* Inputs: row,col - starting coordinate for lowlighting */
/% n - number of characters to lowlight */
/* Outputs: None */

* Side effects: cursor positioned off the screen */

/****************************************************************/
#include "atrdefs.h"

normal (row,col,n}

char row,col;

int n;

{
register int i;
.register char a,c;
register short ac;

curs_off();

for (1 = 0; 1 < n; i++)
{
pcevscp(row,col + 1i);
ac = pcvrca():
c = ac & Oxff;
a = NORMAL;
pcvwca(l,c,a);

}
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/****************************************************************/

/* Name: drawodom,updtodom, resetodom,delodon, readodom */
® /* Description: */
/* These functions provide a display of the user's */
/* position in the terrain. */
/* Inputs: X,y - coordinates in internal format */
/* Outputs: None */
/* Side effects: */
® /* These routines all reference the mileage variable, */
/* vhich is global to these routines. */

/****************************************************************/
$include “"atrdefs.h"

static float mileage = 0; /* distance traveled */
® static int xo0,y0: /* previous coordinates */

updtodon(x,y)
int x,y:
{
double sqrt(): /* square root calculator */

/* display updated distance traveled (meters) */

mileage += 12 * sqrt((double) (x - x0) * (x = x0) + (y = yo0) * (
cursor (MSGLN,70) ;

curs_off():

printf("~[[47:34n%06.0f m~[[37:44nm",mileage);

/* save current coords */
X0 = x;
yo = y;

)

® drawocdon(x,y)
{

/* display odometer label */

cursor (MSGLN, 50) ;

curs off();

¢ printf("~[{[47;34mDistance Traveled: ");

/* display mileage */
updtodom(x,Y) ;
)

P resetodom(x,y)

int x,y:

{
mileage = 0;
X0 = ¥x;
YO = y;

)

delodom ()

clearl (MSGLN, 5C,30,REVIDEO) ;
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float readodom()
{

}

return(mileage) ;
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/*********************k***************************x****ﬂ*********/

/* Name: pivot */
/* Description: */
/* This routine is used to turn in one of 16 possible dir- #*/
/* ections on the ATR grid. */
/* Inputs: z - current bearing before turn is started */
/* Inputs: dir - direction in which to turn(RIGHT,LEFT) */
/* Outputs: z - new bearing after turn is completed */
/* Side effects: */

/****************************************************************/
int pivot(z, dir)
int *z,dir;

*z = (*z + dir) % 16;
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/****************************************************************/

/* Name: randloc */

® /* Description: */
/¥ Generates a legal random location and direction on the */
/* terrain board. */
/* Inputs: pX,pYy,Pz - pointers to variables to be filled */

1 /* outputs: PX,pY.pPz - pointers to random location */
/* Side effects: */

. /****************************************************************/
extern int illegal(581([65]: /* illegal frame table */
randloc(px, pY,pPZ)

int #*px,*py,*pz;
{
long time(): /* function returning elapsed seconds */

/* seed random number generator with time */
srand( (unsigned) time()):

/* generate coordinates till legal #*/
do
*px = (rand() % 54) + 2;
*py = (rand() % 61) + 2;
*pz = rand() & 16;
)} while (getbit(illegal([*px][*pYyl.,*pz)):
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/****************************************************************/

/* Name: reject */
® /* Description: */
/* This function blanks the video monitor and rejects all */
VA the video disc players. */
/* Inputs: None */
] /* outputs: None */
. /* Side effects: */
. /****************************************************************/

#include "“atrdefs.h"
#include "stdio.h"

extern char nplayers; /* number of active players */
® reject()
{
int player:;
/* blank the video monitor */
video (BLANK) ;
L
/* reject each player */
for (player = 0; player < nplayers; player++)
{
clearl (MSGIN,0,80,REVIDEQ) ;
printf("~{{34;47m Rejecting videodisc player $d~[[44:37m",
® vdemd (player, REJECT) ;
)
/* reset the multiplexor */
select (NULL) ;
}
®
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/****************************t***********************************/

/* Name: resection */
[ /* Description: */
/* This function reviews the student's ability to locate #/
/* himself in unfamiliar terrain. It places him at a */
/% peint in the terrain and allows him to pivot to shoot %/
/* back azimuths. He is allowed up to three attempts to %/
/* cerrectly give his location. */
© /* Inputs: None */
/* Outputs: rc - 0 if located in <= three attempts */
/* - 1 if not located */
/* Side effects: */

P L
#include "stdio.h"

® #include "atrdefs.h"
#define X 47 /* map location for resection %/
#define Y 32
#define 2 4
@ char *ltxt([) = /* text for resection review */
(
L) ~l[34:47m FINDING YOUR LOCATTI®O
Al[44;:37m",
#HA '
" When you are navigating from one point to another, you need
® " how to locate your position by looking at the terrain around vo
"
]
9 You will be plared somewhere on the terrain and asked to de
5 the coordinates of your location. Use the joystick to move and
Y around. You will be able to move up to 30 meters in any direct
" study the surrounding terrain. A tone will sound when you cann
® - any further in that direction. Pressing the button on the joys
" return you to your starting point."
}:
extern char window[]: /* useable portion of screen */
- resection()
(
int i; /* index and loop counter */
int x,v.,2; /* coordinates on terrain board */
int ntries; /* number of guesses made */
int rec:; /* return code to calling pgm %/
) float dist; /* distance to actual location #/
/% display location determination text */
clearw(window, NORMAL) ;
disptext(window, ltxt,3,13);
® center (window,window([3]) - window[1]," Press button on joystick t

joywait (FIRE) ;

/* get user's response to coordinate question and evaluate */
X =X,y =%Y; z=2;
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resetodom(x,y)
1f((ntries = askpos(&x, &y, &z,&dist)) <= 3)

@ rc = 0; /* user guessed correctly */
else rc = 1;

/* clear screen, message line and return */
center(window,window(3] ~ window[l]," Press button on joystick t

@ joywait (FIRE);
textscr():
return(rc):;

L st
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/****************************************************************/

/* Name: revideo */
/* Description: * /
/* This function reverses video from cocl to col + n. */
/* Inputs: row,col - where to start */
/* n - how many colums to do */
/* Outputs: None */
/* Side effects: */

JREhkhhhkhhkhhhhhhhhhhhhhkhkhh ke hhh kR kKA AR R AR KRR R ARk hhhhhh Rk kh /
#include "atrdefs.h"

revideo(row,col,n)

char row,col;

int n;

{
register int i;
register char a,c;
‘register short ac;

curs off():

for (1 = 0;1i < n; i++)
(
pcvscp (row,col + i);
ac = pcvrca():
c = ac & Oxff;
a = REVIDEO;
pcvwca(l,c,a):;

}
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/****************************************************************/

/* Name: drawlog,newlog */
® /* Description: */
/* These functions are used to maintain a route log used %/
/* with the dead reckoning method of land navigation., */
/* Inputs: None */
/* Outputs: None */
/* Side effects: */
L /* newlog() must be declared in calling routine as: */
/¥ struct logentry #*newlog(); */

/****************************************************************/
#include "ctype.h"
#include "atrdefs.h"

® char *logsheet[] = /* blank log sheet */

(

"OA44 1 AA84048444 2 4440444 3 44440844 4 4444044444 5 AlA4406444 6 4aA

"e * Measured * Actual * Forward °* .

" Odometer °* Distance °* Distance °* Magnetic * Declination * Grid

u* Reading * (meters) * (meters) °* Azimuth * Correction * Azimuth
[ "IAA4A444844444444884444444A444444444044484484444444444444444446448444444

"EAA8AA88444644048448448404444484444840448448448444460444444444444844444444
)i

i. char logwndw([] = (5,9,74,22); /* window on screen for log */
extern int offset:; /* declination correction */
drawlog(p) /* display log sheet */
struct logentry *p;

% ( int {i; /* index and loop counter */

disptext (logwndw, logsheet,0,13):
for (i = 0: 1 < 4; i++,p++)
{
< if (isascii(p->point)}
{
cursor{logwndw[l] + 5 + 2*i,logwndw([0] + 1):
putch(p->point);
}:
if (p->odom_rdg >= 0)
L {
cursor (logwndw[l] + S + 2%i,logwndw[0] + 4);
printf("%06.0f",p->odom_rdg) ;
}i
if (p->m dist >= 0)
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cursor (logwndw[l] + 6 + 2+*i,logwndw[0] + 14);
printf("%4.0f",p->m_dist):
@ }:
it (p->a_dist >= 0)
{
cursor (logwndw[l] + 6 + 2*i,logwndw[0] + 25);
printf("%4.0f",p->a dist);
}:
® if (p->mag azmth >= 0)
(
cursor(logwndw[l] + 6 + 2*i,logwndw[0] + 37):;
printf("$3di",p->mag_azmth % 360);
cursor (logwndw[l] + 6 + 2%i,logwndw[0] + 50);
printf((offset > 0) ? "+%di" : " %4",offset):
® cursor (logwndw([l] + 6 + 2*%i,logwndw[0] + 62);
printf("$3di", (p->mag_azmth + offset) % 360);
)¢
)

curs_off():
}

struct logentry *newlog() /* return pointer to empty log */ .ﬁ.
int i; /* 1index and loop counter */ "
struct logentry *p; /* pointer to logentry */
static struct logentry log[4]: /* log of entries */

for (1 = 0,p = &log[0]: i < 4; i++,p++) e
{ s
p->point = =1; :
p->odom_rdg = =1; .
p->m_dist = -1; ‘.
® p->a_dist = -1; ‘
p->mag_azmth = -1; el
p->grd_azmth = -1;
} I
return(p = &leg[o0]):




PAGE 1 May 30, 1985 09:27 AM B:SELECT.C

/****************************************************************/

/* Name: select */
/* Description: */
/* This function sends the prefix and configuration codes */
/* to select the given device to a Western Telematic CAS- #/
/* 41 code activated switch. The prefix and configuration */
/* code definitions can be found in the "atrdefs.h¥ file. */
/* Inputs: device - device to select &/
/* outputs: None */
/* Side effects: */

P T Y
$include "“atrdefs.h"

select(device)
int device:
{
/* clear serial buffer * /
while (pcags(0) & 0x0100)
pcarc(0):

/* send prefix code and device code */
pcawc (0,SELECT)
pcawc(0,device) ;

B-100
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/*******9‘«********************************************************/

/* Name: sendfnum */
/* Description: */
S* This function converts an unsigned integer frame number */
VA, (i.e. < 65,535) to a character string and sends it, one #*/
/* character at a time, to the videcdisc player */
/* Inputs: player - which player to use */
/% frameno - unsigned frame number */
/* Outputs: None */
/* Side effects: */

P L T T T Ty,
#include "atrdefs.h"

extern char vddigits[]: /* codes for numeric characters #*/

sendfnum(player, frameno)
char player:;
unsigned frameno;
{
char framestr([6]:
int i, len, sc;

/% convert frame number to a string of digits */
len = stcu_d{&framestr, frameno,6};

/* send digits one at a time to the player */

for (i = 0; 1 < len; i++)
vdemd (player,vddigits{framestr{i]=-'0']));
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/******************** hhkkhkhkhhhkhhhhhhkhhhhhhkkkk ******************/

/* Name: shutdown */
® /* Description: */
/* This function rejects the videodisc players and tells */
/* the user how to reset the switches for TICCIT. */
/* Inputs: None */
/* Outputs: Rone */
/* Side effects: %/
. /***************************************** ***********************/

$include "atrdefs.h"

/* global variables */
char nplayers = 1; /* number of active players */
char screen[] = {0,0,79,24}; /* 25 x 80 screen %/
® char window([] = (1,3,78,23); /* useable portion of screen */
main()
{
int i;
@ /* reject videodisc players */

reject();

/* show user TICCIT switch settings #*/
clearw(window, NORMAL) ;
clearl (MSGLN,0,80,REVIDED) ;
® disptxtf(window, "swtxt2",0,3,14);
center (window,window(3] ~ window[1l],"Press button on joystick to
joywait (FIRE) ;

/* clear keyboard buffer and screen */
pckelr();

® clearw(screen, NORMAL) ;
cursor(0,0) ;
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/****************************************************************/

/* Name: startup (SONY LDP-1000A version) */
® /* Description: */
/* This function starts up the various components of the %/
/* ATR system. It puts up the main ATR screen, checks */
/* the frame table file and the link through the serial */
/* port to the switching device and spins up the players. =/
/* It also displays the correct videodisc switch settings =/
Y /* and allows the user to correct them if they are wrcng. #/
/* Inputs: None */
/* outputs: None */
/* Side effects: */

/***t************************************************************/
#include "stdio.h"

® #include "atrdefs.h"
/* global variables *x/
char nplayers = 1; /* number of active plavers */
char screen[] = (0,0,79,24); /* screen definition */
char window[] = (1,3,78,23}; /* working area on screen */
® o
main()
(
char player; /* currently active player */
int fid; /* file identifier */
int 1i: /* index and loop counter */
°® int sc; /* status returned from port */

/* display main ATR screen */
textscr():

/* frame table file on disk? * /
PY if ((fid = open{"badframe.atr",0)) == EQOF)
exit(2); * -emergency exit
close(fid);

/* init serial communications link =/
initlink():

/* blank the video monitor */
video (BLANK) ;

/* show correct ATR switch settings */
clearw(window, NORMAL) ;
P disptxtf(window, "swtxt",0,2,18);
center(window,window(3] - window([1l],"Press button on joystick to
joywait (FIRE);
clearw(window, NORMAL) ;

/* start players -- SONYs stop at first frame */
o for (player = 0: player < nplayers; player++)
{
clearl (MSGLN, 0, 80,REVIDEO) ;
printf("~[[34:47m Starting videodisc player %d~[[44;37m",p
while ((sc = vdcmd(player,PLAY)) == NULL)/* player not conne




PAGE 2 May 30, 1985 09:27 AM B:STARTUP.C

cursor (MSGLN,0):
curs_off();
® printf("~[{34:;47m Please reset left switch on player %

and power it up again~[[44:;37m",player + 1}; o
} o
if (sc == ACK) /* walt for player to spin u poe
while ((pcarc(0} >> 8} & 0xB80} /* lgnore time-outs o
H /* = TICCIT onl
® else if (sc == NACK) /* player spinning
}
}
B-104



PAGE 1 May 30, 1985 09:28 AM B:TEXTSCR.C

/****************************************************************/

/* Name: textscr */
L /* Description: */
/* This function draws the screen for the ATR program. * /
/* It is called at the beginning of the main program and */
/* each time text needs to be displayed on the screen. */
/* Inputs: None */
/* Outputs: None */
® /* Side effects: */

/****************************************************************/
#include "atrdefs.h"

extern char screen(]:; /* screen definition */

® textscr ()
{

./* display main ATR screen */
clearw(screen,NORMAL) ;
video (BLANK) ;
@ box2 (screen) ;
hline(screen[l] + 2,screen[0],screen[2] - screen[0]):;
center(screen,l,"ADVANCETD TERRAIN REPRESE
Nll ) :
clearl (MSGLN,screen{0],screen(2] - screen{0] + 1,REVIDEO);
}
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/****************************************************************/

/* Name: time */
/* Description: */
/* This function reads the elapsed time from the systenm */
/* clock and return it in seconds. */
/* Inputs: None */
/* Outputs: seconds - long integer */
/* Side Effects: */
/* This function returns a long integer and must be */
/* declared as: */

* long time(): */

/****************************************************************/
$#include "dos.h"

#define TICKS 1193180L
#define SECS 65536L

long time()
{
union REGS regs;

/* get number of elapsed ticks from system clock */
regs.h.ah = 0; /* set interrupt entry point */
int86(0xla, &regs, &kregs); /* DOS timer interrrupt #*/

/* return number of seconds */
return{((regs.x.cx << 16) + regs.x.dx) * SECS / TICKS):
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/****************************************************************/

/* Name:! toggle */
® /* Description: */
/* This function switches the active player to the next */ x
/* player in the series. */ o
/* Inputs: curplayer - number of currently active player */ g
/* nplayers - total number of players in series */ .
/* Outputs: number of new active player */ o,
® /* Side effects: */

/**************************************************m*************/
toggle(curplayer,nplayers)
int curplayer,nplayers;

return((l + curplayer) % nplayers):;

e T - - -
P T e e T e s I

O T T P I W e N e T A T
T T 1 i e L L e T ey v




it
PAGE 1 May 30, 1985 09:28 AM B:TONE.C L_
I".
P L L L T ?%
/* Name: tone :
[r} /* Description:
/* This function produces a tone from the speaker. i}
/* Inputs: freq - frequency of tone (Hz) o~
/* time - lenth of tone (sec/l0) o
/* outputs: None Qi
/* Side effects: ot
[ ] /************************************************t*tt*ttt**ii*******
#define TIMERMODE 182 /* code to put timer in right mode w
#define FREQSCALE 1190000L /* basic time frequency in Hz LY
#define TIMESCALE 1230L /* number of counts in 0.1 second o
#define T MODEPORT 67 /* port controls timer mode A
#define FREQPORT 66 /* port controls tone fredquency -
® #define BEEPPORT 97 /* port controls speaker
#define ON 79 /* signal to turn speaker on g?_
\-h
tone(freq,time) /* make tone of given frequency and length f}
int freq,time; I
{
® int hibyte,lobyte,port:
long i,count,divisor; A
/* set up frequency and time count */ ;
divisor = FREQSCALE / freq; /* scale frequency to timer units e
lobyte = divisor & 256; e
o hibyte = divisor / 256;
count = TIMESCALE * time; /* convert time to timer units o
..;J.
/* set up timer(frequency) and speaker ports ®/ Qﬁ
outp (T_MODEPORT, TIMERMODE); /* prepare timer for input i)
outp (FREQPORT, lobyte) /* set low byte of time register I
® outp (FREQPORT, hibyte) ; /* set high byte of time register
port = inp(BEEPPORT) /* save port setting o
/* sound speaker for desired length of time */ 3;
outp (BEEPPORT, ON) ; /* turn on speaker T
for (1 = 0; 1 < count; i++) S
¢ H /* mark time
outp (BEEPPORT, port) : /* turn off speaker, restore setting
)
L )
-_’-
3
. -
N
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/****************************************************************/
/* Name: travel */
: /* Description: */
/* This function is used to travel from grid center to */
/* grid center in the ATR grid. All travel is forward or */
/* backward; turns are done as a pivot and then a travel. #/ fy
/* Inputs: X,Y,2 = current location and direction */
/* dir - direction of travel (FWD,REV) */
® /* Ooutputs: X,Y - new location on grid after traveling */
/* Side effects: */ it
/*************************************************************iii/ :"_.'
travel(x, y, 2z, dir) ~
int *x,*y,z,dir; "

(
® switch((z + dir) % 16)
( -
case 0: (*y)++; :
break; e
case 1: (*x)++;
(*y) += 2;
e break:;
case 2: (*x)++; o
(*y)++; o
break;
case 3: (*x) += 2;
(*y)++;
® break;
case 4: (*X)++;
break;
case 5: (*x) += 2;
(*y)==:
break:;
® case 6: (*x)++;
(*y)==:
break;
case 7: (*x)++;
(*y) == 2;
break;
€ case 8: (*y)=-=-:
break:
case 9: (wx)=--;
(hy) == 2;
break;
case 10: (*x)--:
[ 5 (*y)--:
break:;
case ll: (#*x) -= 2;
(*y)==: 3
break: R
case 12: (#x)==-; .
break:;
case 13: (#*x) == 2;
(*y) +4;
break;
case 1l4: (#*xX)=--;
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break:
case 15: {#*X)=-=;
e {*y) += 2;
break;
default: break:;

}
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/****************************************************************/

/* Name: trrnassn */
/* Description: */
/* This function introduces terrain association as a tech- %/
/* nique for land navigation. The list of steps shown */
/* is coverad one by one as part of an example. A sample */
/* problem is also provided to allow the student to prac~ */
/* tice immediately following the instruction. */
/* Inputs: None */
/* Outputs: None */
/% Side effects: */

/****************************************************************/
$include "stdio.h"™
$include “atrdefs.h"

extern char window([]: /* portion of screzsn for text */

trrnassn()
{
/%* terrain association intro */
clearw(window, NORMAL) ;
¢clearl (MSGLN,0,80,REVIDEO);
disptxtf (window,"tatxt",0,3,13):
center{window, window([2] - window[i],"Press button on joystick to
joywait (FIRE):;

/* planning the route */

clearw(window,NORMAL) ;

disptxtf (window,"rptxt",0,3,18);

center (window,window[3] -~ window[1l],"Press button on joystick to
joywait (FIRE);

/* go throught the route plan */
detazmth():

checkpts():

/* do example problem */

trrnxamp() ;

/* let user do practice problem */
trrnprob():

/* closing text on terrain association * /

disptxtf(window, "tctxt",0,3,15);

center(windov,window{3] - window[l],"Press button on joystick to
joywait (FIRE) ;

clearw(window, NORMAL) ;
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/****************************************************************/

/* Name: trrnprob */
® /* Description: */
/* This function provides a student with a problem to */
/* practice land navigation by terrain association. He is #*/
/* given a start point, a release point and several inter- */
/* mediate checkpoints. He must navigate from the start */
VA point to the release point, passing within 50 meters of #*/
o /* each checkpoint, which he indicates by pressing the */
/* button on the joystick. If he is not on track, he is */
/* placed at the checkpoint where he should be and can */
/* continue. */
/* Inputs: None */
/* Outputs: None */
® /* Side effects: */

/****************************************************************/
#include Ystdio.h"
#include "atrdefs.h"

#define X 21 /* coords of starting location #*/
e #define Y 2

#define 2 0

wnt tplst{] = /* driving instructions for problem */

{HALT, HALT};

® char *tptxt2[] = /* text for practice problem */
{
" You have planned your route and you're ready to go. You mus
" to each checkpoint in the correct order. You should be able to
" one within 30 meters. A compass and odometer on the bottom lin
" screen will show magnetic azimuths and distance traveled.",

. HH P
" You are now at your start point at 291790. As the first le
" route -you need to navigate to the first checkpoint, the derress
¥ 298812. You may start whenever ycu are ready.",
nn
nn :
< Y Your next checkpoint is the depression at 298823. You are
" travel whenever you are ready.",
L -
we' i
" The next checkpoint is the road at 304832. You may start w y
» you are ready.", .
Ty nn '

" Your release point is the boulder at 308841l. You may start
. you are ready.",

" Great! You made it to the release point without missing a ch :
® "  You have learned to navigate well using terrain association. If [

e comfortable navigating by terrain association, you are ready to s

" on to the section on navigation by dead reckoning.", So

nn

]
" Good! You made it to the release point succaessfully. Althou "
® route went* a little astray from the checkpoints, you have learne e
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igate fairly well using terrain association. If you are comfort
your ability in terrain association, you should go on to dead re

You secem to have had some difficulty navigating to the releas
You should review this section on terrain association again befo
on to the dead reckoning section. You may also want to practice
on the terrain using the Free Travel option from the Main Option

extern char window[]: /* useable portion of screen */
extern char mask([]: /* mask over top parit of video */
trrnprob()
(
int i; /* index and loop counter */
int x,v,z; /* coordinates on terrain */
float dist([(5]: * distance from checkpoints */
float navigate(),chkleqg():; /* routines returning float */

/* explain practice problem #*/

clearw(window,NORMAL) ;

disptxtf(window,"tptxt",0,3,9);

center(window,window([3] - window([l],"Press button on joystick to
joywait (FIRE);

/* display route plan */

textscr();

disptxtf(window,"plntxt",0,3,17);

center (window,window([3] - window[1l],"Press button on joystick to
joywait (FIRE);

/* show checkpoint coordinates */

clearw(window, NORMAL) ;

disptxtf (window, "ckptxt",0,3,16);

center(window,window(3] - window([l],"Press button on joystick to
joywait (FIRE) ;

/* let user do prac
X =X; y=Y; z=2
resetodom(x,Y):
autodriv(&x, &y, &z,tplst);

clearw(mask,NORMAL) ;

disptext(mask, tptxt2,0,3):

center (window,window([3) - window[1l]}," Press button on joysticx ¢

tice problem */
;

joywait (FIRE) ;

/* first leg */
navigate(&x, &y, &z,tptxt2 + 5);
dist[l] = chkleg({&x,&y.&z,"298812", *depression",30);

center (window,window([3] - window([l]," Press button on joystick t
leg ");

joywait (FIRE) ;

delccord() ;

/* second leg */

'
)
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navigate (&x, &y, &z,tptxt2z + 9);
dist[2] = chkleg(&x,&y,&z,"298823","depression”,30);
center (window,window{3] - window[1l]," Press button on joystick t

leg ");

joywait (FIRE);
delcoord():

/* third leg */

navigate (&x,&y, &z,tptxt2 + 13);

dist[3] = chkleg(&x,&y,&z,"304832",%rocad",30);

center (window,window([3] - window[l1]," Press button on joystick t

leg ") :

joywait (FIRE) ;
delcoord():

/* last leg */

navigate (&x,&y, &z,tptxt2 + 17);

dist[4] = chkleg(&x,&y,&z,"308840","boulder", 50);
center(window,window[3] - window[1]," Press button on jcystick t

joywait (FIRE);
videoln(window([3]):
clearw(mask,NORMAL) ;

/* evaluate performance and present appropriate screen */
dist[0] = 0;
for (i = 1; 1 <= 4; i++)

if (dist[i] <= 50)

dist[0]++;

if (dist[0] == 4)

disptext (mask,tptxt2 + 21,0,3):
else if (dist[4] <= 50 && dist[0] >= 2)

disptext (mask,tptxt2 + 26,0,3);
else

disptext (rask,tptxt2 + 31,0,3):
center (window,window([3] - window[1]," Press button on joystick t

/* made all checkpoints =/

joywait (FIRE);
textscr():
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/****************************************************************/

/* Nanme: trrnxamp */
/* Description: %/
/* This function takes the student through an example of %/
/% land navigation using the techniques of terrain asso- %/
/* ciation, by driving through a sample problem under */
/* program control while giving textual comments. */
/* Inputs: None */
/* outputs: None */
/* Side effects: */

/****************************************************************/
#include "atrdefs.h"

#define X 54 /* coords of starting location */
$define Y 60
#define 2 8
int txlisto[) = /* lists of driving instructions */

{HALT, HALT):

int txlisti[) =
{FWb, FWD, FwD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, HALT):

int txlist2{j =
(RIGHT, FWD, LEFT, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD,
HALT) ;

int txlist3[) =
(LEFT, LEFT, LEF.. LEFT, LEFT, FWD, FWD, FWD, FWD, RIGHT, HALT):

int txlistd() =
(FWD, LEFT, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, FWD, H

char #*txtxt() = /* text for navigation examp
{
" Now we'll travel from point A to point B along the route we
» stopping at each checkpoint. A compass and odometer on the hot
" of this screen will show magnetic bearings and distance travele
nn

rF
o We sve at point A, facing south. Notice the contour lines on
" that cross the route you have drawn. They show that we will be

» downhill. Let's go to the first checkpoint, the tree at 251848.

" We're at the first tree at 251848. This tree is a good check
» cause it is at the bottom of a hill and at the north end of a va
" leys are linear features, the best type of checkpoint. Now, com
Ly distance displayed on the odometer with your measureed distance.

» Let's continue to our next checkpoint, the tree at the south
o valley (250831 on the map}. We choose to travel along the valle
movenent is easiest along valleys and ridge crests. We will tak
turn at first, but our general direction of travel will be to th

" Now we're at the next tree. See how your distance measuremen

= with the odometer reading below. Your next checkpoint is to the
" paved road at 255831. A road is another good linear feature to

o
i
i
.Qj
o
=y
E,
.‘

{
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"  checkpoint. Note that the contour lines show that we will be go
l'l n '

" Here's the road. So far, we've been using linear features, w
"  the best checkpoints. Elevation changes, such as hills or depres

» make good checkpoints. Our release point is the depression towa
® at 270831. <Check the odometer reading, and when you're ready, w
" We did it! We're at the depression at 270831 on your map. L

" the ocdometer below, we have traveled a total of 486 meters. Thi
L should be close to the distance you measured earlier.",

extern char mask[}: /* masked area of video screen */
extern char window([]; /* useable portion of screen */
trrnxamp ()

int x,y,2z: /* coordinates on terrain */

/* show terrain at start point #*/

Xx=X;y=Y; z2=2;

resetodom(x,y)

autodriv(&x, &y, &z,txlist0);

clearw(mask, NORMAL) ;

disptext(mask,txtxt,0,3);

center (window,window(3] - window([1l]," Press button on joystick t

joywait (FIRE);
videoln(window[3]):

/* get ready to drive to first checkpoint */
clearw(mask,NORMAL) ;

disptext (mask,txtxt + 4,0,3);

center (window,window(3] - window[1]," Press button on joystick t

joywait (FIRE) ;
autodrive(&x, &y, &z,txlistl);

/* at first checkpoint */

clearw(mask, NORMAL) ;

disptext (mask,txtxt + 8,0,3);

center(window,window(3] - window(1l])," Press button on joystick t |
)i

joywait(FIRE) ; '

videoln(window([3]):

/* get ready to drive to next checkpoint */ i
clearw(mask, NORMAL) ; ‘
disptext (mask, txtxt + 13,0,3);

center (window,window[3] - window[l]," Press button on joystick t

joywait (FIRE);




PAGE 3 May 30, 1985 09:29 aM B:TRRNXAMP.C
autodrive(&x, &y, &2,tx1list2);

@ /* at second checkpoint; prepare to go to third one #*/
| clearw(mask,NORMAL) ;

| disptext (mask,txtxt + 18,0,3);

center (window,window[3] ~ window[1]," Press button on joystick t

joywait (FIRE) ;
o autodrive(&x, &y, &z,tx1ist3);

/* at third checkpoint; prepare to go to release point */
clearw(mask,NORMAL) ;

disptext (mask,txtxt + 23,0,3);

center(window,window[3] = window[1]," Press button on joystick t

joywait (FIRE);
autodrive (&x, &y, &z,txlistd);

/* at release point; check odometer for total distance traveled.
clearw(mask,NORMAL) ;

) disptext (mask,txtxt + 28,0,2):
center(window,window([3] - window[l]," Press button on joystick t

joywait (FIRE) ;

/* clear window, message line */
@ textscr():




/* Name: vdemd */
@ /* Description: */
/* This function sends a single command to the indicated #/
/* SONY LDP-1000A videodisc player and returns the ACK or #/
/% NACK from player to the calling routine. */
/* Inputs: player - which player to send command */
/* command -~ 8-bit command to the player */
® /* Outputs: sc - return code from player */
/* Side effects: */
/****************************************************************/
#include "atrdefs.h"
vdend (player, command)
° char player:;
char command;
{
int sc;
int r,c:;
@ /* select player */
select (VDBASE + player):
/* clear buffer */
while (pcags(0) & 0x0100)
pcarc(0);
®
/* send command */
pcawc (0, command) ;
/* wait for player to ACK/NAK command */
sc = pcarc(0);
@
/* return ACK/NAK from player */
return(sc & Oxff):
)
€
L 3
L
B-118
@
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/****************************************************************[
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/****************************************************************/

/* Name: video */
o /* Description: */
/* This function displays video from the given player, */
/* using a DDI rerial video switch, and adjusts the TICCIT */
/* color board co:ntrol registers for sync and interlace. */
/* Inputs: player -~ which player's video to display */
/* Outputs: None */
o /* Side effects: */

/****************************************************************/
#include "“atrdefs.h"

video(player)
char player;
®
/* select video switch */
select (VIDEO) ;
/* switch video selector to this player *x/
¢ if (player == BLANK})
{
pcawc (0,player);
/* outp (CRTCINDEX, 8} : x/
/* outp (CRTCDATA, INTERLACE) ¢ x/
" /* outp (VIDEOCTRL, INTSYNC}) ; */
)
else

{
pcawc(0,VIDBASE | (player << 0x01}};
/* outp (CRTCINDEX, 8) ; */
/* outp (CRTCDATA,NONINTERLACE) ; */
® /* outp (VIDEOCTRL,EXTSYNC) ; */

)
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/****************************************************************/

/* Name: videoscr, videoln */
/* Description: */
/* These routines display a video background using the */
/* TICCIT video board. This is done by making the fore- */
/* ground black (transparent) for each group of 10 pixels */
/* and setting the corresponding attribute byte to display */
/* the video in the background. */
/* Inputs: None for videoscr */
/* line for videoln */
/* Outputs: None */
/* Side effects: */
/* These functions are not flexible...they clear only */
/* the 24 x 80 screen or a full 80 char line */

/****************************************************************/
#include "atrdefs.h"

char buf[] = /* 10 pixel + attribute byte */
{0,0,0,0,0,0x80});

videoscr()
{

register int seg,off; /* video memory segment:offset */
unsigned n; /* number of bytes to change */
/* display video bg for 24 x 80 screen */

n = gizeof (buf);
for (seg = 0xd280; seg < Oxea80; seg += 0x40)
for (off = 0x20; off < 0x320; off +=0x8)
poke(seg,off,buf,n);

)

videoln(line)

char line;

{
int 1ntop,1lnbot; /* top and bottom row of pixels */
int seqg,off; /* video memory segment:offset */
unsigned n; /* number of bytes to change */
/* calculate line addresses * /

lntop = 0xd280 + line * 0x100;
lnbot = 0xd280 + (line + 1) * 0x100;

/* display video bg for 80 char line ¢/
n = gizeof (buf);
for (seg = Intop; seg < lnbot; seg += 0x40)
for (off = 0x20; off < 0X320; off +=0x8)
poke(seqg,off,buf, n);

B-12¢C
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OPERATING INSTRUCTIONS
® Betfore operating the unit, please read this manual thoroughly
and retain it for future reference.
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Location and function of parts and controts..........ccccvveneene
Front pane!
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To remotely control the videodisc player
Wired remote cor.trol........
Wireless remote control ...
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OWNER'S RECORD

The model and serial numbers are located at the rear.
Record the serial number in the space provided below. Refer
10 these numbers whenever you call upon your Sony dealer
regarding this producl.

SodsL

Model No. LDP-1000A Serial No.

CAUTION

WARNING

To prevent fire or shock hazard, do not expose
the set to rain or moisture.

To avoid electrical shock, do not open the
cabinet. Refer servicing to qualified personnel
only.

Use ot conirols or adjustments or performance of procedures other than
those specilied here:n may result in hazardous radiation exposure.
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r @ This mechine is designed tfor operation in e horizontal
posifion end only with e 120 V ec, 60 Hz power supply.
® Do not Instalt the sef in e locetion near heat sources,
suvh es redietors or eir ducts, or In a plece subject to direct
L sunliyn., axcessive dust, mechanicel vibretion or shock.

® Allow edequele eir circuletion to prevent internal heat
buildup. Do not place the set on surfeces (rugs, blankets,
elc.) or neer materials (curtains, draperies) that may block
the ventiletlon holes.
® After playing a disc, remove If from the compartment If
the set wlll not be used for any length of time. Do not
Y trensport the set with e disc In plece,
® To disconnect the cord, pull it out by the plug. Never putl
the cord Itsetf.
® Should eny solid object or liquid fall into the cabinet,
unplug the set and have it checked by qualified personnel
betore cperating it eny further.
@ Do not operate the set right after having transported it
o from e cold tocation directly to a warm Jocation or in e room
whose temperature rises suddenly, because moisture may

[

X0 |

condense in the operating section of the set. Wait for about '; T
en hour before furning the power on in the new location or :-}.:
tet the room temperature rise graduatly. F&n
® Clean the ..abinet, panel and controls with a dry soft ﬁsi-'
m  CISth, or soft cloth lightty moistened with a mild detergent Yo
solution. Do not use any type of solvent such as alcohol or
benzine which may damage the finish. ‘:.‘\'
® Remove the cushion end be sure to save it. When the o
LDP-1000A is fransported or when Shock 1o the compart .':-'.'
ment lid is expected, be sure to attach the cushion, '-j:]
ot

® Save the original shipping carton and packing material,
® they will come in handy it you ever have to ship your set. For
maximum protection, repack the set as it was originally

A.v

packed at the tactory. .-._j.:

® If you have any questions about this machine, contact =

your dealer or your nearest Sony authorized service facility. ';_}

- o
LOOSEN THE SHIPPING SCREW UNDERNEATH '.-::]

THE PLAYER. ‘

The shipping screw is screwed down et the factory 1o :

secure the mechanism inside the ptayer. .'__-,:

& Be sure to turn the shipping screw courterclockwise -
with a coin or similar object until the screw is loose !

soon efter unpacking.

o ) e

B- o 1_:,

- Shipping screw :':.
¥, s
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A spiral pattern of pits is recorded about 1.1 mm under the
surface of the video disc.

In the LDP-1000A videodisc play2r, a laser beam focuses on
the pits and then reftects. Variations in the reftected beam
are detecled and converted into the video and audio
playback signals. The playback picture and sound are ob-
tained by a monitor or a TV receiver connected 1o the video
disc player.

This videodisc system has the following features:

No physical contect between pick-up system and disc
Because a laser beam is employed for signal pick-up, there
is no physical contact with the disc, which means no wear.
in addition, because the pit pattern is recorded below the
surface of the disc, it is not necessary to be constantly on
guard against fingerprinis and dust, making the video dis¢
easy to handle.

High accuracy insurea high-quetlty picture
Newly-developed CCD chips enable the effects of the time
base error and disc eccentricity tc be eliminated.

Flexibla use of viueo discs

The brushiess spindle motor makes the sysiem set in ihe
standuy riode in about 10 seconds after a disc is inserted.
The systam can play both the CAV* and CLV** video
discs. With a CAV disc, the system can play back (or in
reverse} at various speeds, can display a still picture and
can perform a number of othel functions with the aid of a
built-in mictoprocessor.

High speed access

You can locate a particular point on a disc within five
seconds. With a CAV disc, a particular frame or segment
can be searched for, and with a CAV/CLV disc with chapter
data, a particular chapter can be searched for.

CIXTLE BIWABOUE THEVIDEG: DISG AND:THE VIDEODISE PEAYEFMNGHE

« CAV (constant angular velocity) disc

The CAV disc rotates at 18001 p m._and the laser heam moves trom
the inner part of the disc to the culer Up to 30 minute playback s
possible on one side ol the disc On the disc, up 10 54,000 frames
can be recorded Each Irame of the playback Jicture 1s recorded as
one rotation and the rame number 15 recorded on the track

vith @ CAV disc, playback at vanable speeds, frame number and
piay mode display and operanons with control instruchions are
possible

* *CLV (conslant linsar velocity) disc

The CLV disc rotates at a speed between 1800rp m and 700rp m
with constant hineas velocty The laser beam moves from inner part
ol the disc 10 the cuter as with CAV dis¢c Playback ol up 1o one
hour 15 possible on one side ol the disc though only the normal
play. the scan and the search operahicns are possible The elapsed
playback hime can be dispiayed on the monitor screen

Remote control of the system is possible

The system’s controf unit czn be detached and used as a
wiraless remote control unit or with the supplied remote
cable, as a wired remute control unit.,

A variety of possibie connections

The LDP-1000A is equipped with an RS232C seriat interface
connector 0 that it can be connected 10 a computer, The
LDP-1000A is also equipped with SYNC !N and SC N con-
nectors so that it can be operated in synchronization with
the external sync signal and so that a special effects
generalor can be connected to the LDP-10GCA.

DATA ON THE VIDEO DISCS

Frames

A CAV disc has up t0 54,000 “'frames™ which are numbered
in seguence. You can search for a particutar frame or repeat
a particular sequence of frames.

Frame 54,000
_E -

P

=
%— Frame £3.000
Chapters

There are CAV and CLV discs on which “chapters” are
recorded, as the chapter of a book. tf a chapter number is
displayed after a frame number has been displayed (00 a
CAV drse) or if playback time is displayed in minules (on a
CLV disc) when you press the [INDEX] key, the disc has
chapter data.

You can easiiy search for a particular chapter and play it
back repeatedly.

/

Chapter 2
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Segments

Using the frame numbers on e CAV disc, you can divide the
disc into up to 63 seperete segments by designating the
beginning and end freme of a aequence.

You can search for a perticuiar segment end piay it back

@ 'epeatediy.
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TEOCATION: ANBEUNETIONFOR PARTS ANDECONTROR
FRONT PANEL N

POWER button

® Indicating lamps
Disc compartment lid !
Control unit g

: I A=
/=X

- l:. r. r‘..-..-.-..- ‘... .-_: -:

remote commander.

€ RELEASE butlon
Press this butlton while detaching the control unit.

i.
1 AW 7 :
b REMOTE jack L
i) Antenna selector e
® , G
OPEN button b PHONES jack %
o
RELEASE button U
COMMAND SENSOR o
0
*
i,
X
@ POWER button © PHONES jack "
Prass to turn on the power ot the player. Connect headphones here (o monitor the eudio.
To turn ott the power, press the bution again. 2
O Antenna selector N
€ OPEN button This setector selects the piclure on the monitor screen. .
Press 1o open the disc compariment tid tor insertion or When you want 1o watch the progrem from the disc, set this .
removal of the video disc. selector to VOP. When you want to watch the TV program o
from the antenna, set this selector to ANT. L
© COMMAND SENSOR o
The red COMMAND SENSOR tamp will blink to show that © REMOTE jsck (special mini jack) .
the player detects that a key of the centrol unit has peen Connect 10 the remole jack on tha control unit wilh the R
pressed. remote cable when the control unit is 1O be used as a wired !
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CONTROL UNIT

® The [] keys cannot function when using a CLV disc.

— The |CE] kay cieers tha jest dats entered.
Press this key when you press an incorrect kay.
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Figure kays

SEARCH key
Press ilis key tor the
search operation

ENTER kay

—— The [CL] kay is the all-claar key. Press this key when you wsnt to cancal an oparstion using
the control instruction kays, such es entering the control instructions, operalion with
control Instructions or check ot the entered control instructions.

— AUDID CH-1 and CH-2 keya
Esch Isser disc hes two eudio channels, chsnnel 1 snd 2. When tha player is turned on,

both audio chennals are turned on. The AUDIO CiH-1 and CH-2 lamps witl light. To turn the
audio channel 1 or 2 off, press the CH-1 or CH-2 kay. The appropriate indicating lamp will go off.
Pressing the key again turns the sudio channel on.

= Control inatruction kaya

Thase keys sre used for tha operstion with control instructicns

—memorizing the segmant dsts, Memorizing the control instructions, operating
the disc wilh control instructions and so on.

—— STOP kay

Press this key 10 stop dispisying the picture. When anothar
key is pressed, the desired playback mode will start at the
point where the STOP kay was pressed.

INDEX kay

Press to dispiay the play mode, irame number, chapter number
and data tor control instructions on the monitor screen while
playing the CAV disc. When the CLV disc is playing, the time
slapsad gince the beginning ot the program will be displayed,
and then chapter number will be displayed if it is recorded.
Press this key again to turn the display oft.

MENU kay

Press this key 1o see the menu again during playing a CAV disc.

Function haya

SCAN key

Keep holding this key down tor high-speed (about 100 times
ot norms| spead) playback. Whan you releasa this key,
playback will be resumed at normal speed.

FAST key

Press this key tor tripple-speed playback,

SLOW kay

Press this key tor siow-speed (118 of normal speed) playback.
STEPISTILL kay

Press th.s key tor a st picture. tt you press this kay agamn
and immedistely release it, the next trame will be dispisyed.
It you keep the kay dapressad, the picture will advance
frama-by-trama.

PLAY kay

Press this kay lor norms! speed playback.

Press this key 10 advanca the step o the next during memorizing the segmenl data
or the control insiructions or to end the above mentioned operation.

Notaa on tha tunction keya
® The right key of the iwo keys | B |18 for playback and the
left key | f |18 for reverse.
#® The audio can be monitored only in the lorward piay

mode.
® Press the desired key 'when you want, no matter what
mode the piayer is in. The player enters into the desired
mode.
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INDICATING LAMPS

‘e
- . ih'-
This lamp indicates what portion of 5
the disc the player is now playing. - - o
This lamp lights when D waiiawe A
playback s inthe Pk 18 i o
reverse direction, rd direction. e
1 2 3 4 { 6 7 8 9
REVERSE READING LOCATION FORWARD -
AuDio L0 STANOBY Jostowxi/sfo  SCAN -
or oy |OLPROGRAM | OSTEP/STIL] O FASTX3 !
. ]
o o lp cw C STOP |0 PLAY | A
f 2
These lamps indicate which mode "
the player is in.

L

This lamp indicates that a CLV disc is
being played back.

[
L

These lamps indicate whether the
audio channels are turned on or off,
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REAR PANEL

. o
,? CENTERING control !
. VIDEO OUT connector :'.:‘
: TV connector '_::
® EXT CPU ON/OFF switch "
. O vHE IN connector SC/SYNC INT/EXT switch b
€J v, = OUT connector \ (p EXT connector ]

\ _ :

0 LOCK PULSE jack

v oee .

. win. P ead. D Sogge T oo

\9 AC OUT QSYNC IN connector g
connector
INDEX POSITION controls
RF CHAMNMEL .
. selecton SC IN connector
¢ AB1pcsten cord TRACKING contro! ]
L Ground teimunal l
FOCUS control

LINE QUT jacks .




€ VHF IN connector (F iype connectlor)

Connect the 75-ohm coaxial cable for VHF antenna here. Il
fhe antenna cable is a 300-ohm twin lead, use the EAC-25 ex-
fernal antenna connector (optional).

€ VHF OUT connector (F type connsctor)

Connect to the VHF antenna connector ot the TV receiver.

Either ol the tollowing signals, selected by the antenna

selector on the tront, can be supptied.

— VHF Tv signal connected to the VHF IN connector

— the program on the disc (which is converted into the VHF
signal by the built-in RF unit)

© Ground termingl [+A~]
To reduce huimi, connect this terminal to an earth ground
with a ground wire.

O RF CHANNEL® selector

Selects the channel to which the output signat ol the VHF

OUT connector is ted. Set the selector to channel 3 or 4,

which is not active in your area.

« AF (Radio Frequency) channel: The built-in AF umit modulates the
playback signal of the disc into the Irequency of the VHF channel
dor 4. which we call the AF channel, so that the picture irom the
disc can be displayed by the TV receiver,

© AC OUT (outlet) connector

This outlet supplies ac power 10 otner video eguipmenti
whose power consumption is no more than 400 watts.
Power is supplied to the connected equipment regardless ol
the position ot the player's POWER switch.

O LINE OUT jscks (phono jecks)
Connect 10 the line 1nput jacks ot audio equipmants.

© FOCUS conirol

Normatly set this control at the center detent position.

i1 a picture with noiz2 sppears on the monitor screen, turn
this control until you get the best possibte picture.

Atter pleying this particular disc, return this control o its
center detent position.

O TRACKING controf

Normatly set this control at the center detent position.

Il a picture with noise appears on the monitor screen, first
turn the FOCUS control and then this control until you get
the best possible picture.

Atter playing this particular disc, return this control to its
center detent position.

© SC N connector (BNC connector)
Connect en externa! sync generator. The connector accepis
3.58 MHz subcerrier.

© INDLX POSITION controts

These controts adjust the pos:tion ot the index display on
the monitor screen. The V conirol is tor the vertical direction
and the H is tor the horizontal direction

(@ SYNC N connector (BNC connector)
Connect a time base corrector or external sync generator.
The connector accepts composite sync signal.

(9 CENTERING controf

If a normal picture does not appear on the monitor screen in
the playback mode, turn the control until you get the best
possible piclure. Normally sef this control to the center de-
tent position.

(® VIDEO OUT connector (BNC connector)
Connect 10 Ihe video input of a video monitor or a time base
corrector.

{0 TV connector (8-pin connectar)
Connect an B-pin connector ot a video monitor here.

({® EXT CPU ONI/OFF switch

Normally set this switch tc the OFF position.

Only when the player is to be operated by the external com.
puters, remove the stopper, set the switch to ON and
reinstall the stopper to keep the switch to the ON position.
The any tunction and controi keys on the control ynit ot the
player will not tunction.

® When you want to operate the LDP-1000A with the exter-
nal computers, please contect your Sony aeaier.

(D SCISYNC INTIEXT switch

When the ptayer is to be operated synchronizing with the in-
ternal sync signal, set this switch to the tNT position. When
the player is to be operated synchronizing with the external
sync signal connected to the SYNC IN (and SC tN) connec-
tor(s). set this switch to the EXT position. It no external sync
signal is supplied to the SYNC IN connector, the player
operates synchronizing with the internal sync signal
regerdiess of the switch position.

@ EXT connector (RS232C serfel interfece connector)
Connect the externst computers 10 operste the player.

(D LOCK PULSE jack

Use this jack to superimpose characters, pictures or graphic
disptay trom the Sony SMC 70 series microcomputer over
the ptayback picture ot the video disc. Conrect this jack to
the optionl SMI-7073 RGB superimposer or SMI-TOT4 NTSC
superimposer tor the SMC-70 series using the remote cable
supplied 0 the LOP-1000A to obtein a stable superi.npos:
tion over a still or veriabte speed picture.
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To see a picture, connect a TV receiver or a video monitor to
the videodisc player as follows.

Il you use a TV receiver, the TV receiver should be adjusted
so that It displays a picture from the videodisc player.

TO SEE A PICTURE WITH A TV RECIEVER

ANTENNA CONNECTION
Remove the VHF antenna cable trom the TV receiver and
connect it to the player. Leave the UHF antenna cable con-
nected to tha TV receiver.

If your cable la a 75-0hm coaxiat type (round) cabla.
connect it to the VHF IN with an F-type connector (optional).

VHF antenna
cable

VHF IN

75-ohm coaxial cable
{supplied)

TV CONNECTION

Once the VHF signal connection indicates above is com-
pleted. the VHF TV signals as well as the signal trom the
player can be ted to the TV receiver so that you can also
view TV programs in the usual way.

c-11

1§ your cabla Is a 300-0hm ribbon type (fiat) lead-In
connact it to the EAC-25 external antenna connector
(optional), then connect the EAC-25 to the VHF IN.

1

e0GC
il e |

[« X0}
o O
uo'
[

== UHF antenna cable

VHF antenna terminal

UHF antenna
terminal

N\

EAC-24

@Mq ‘D

# your TV receiver 15 not equipped with an
F-type VHF antenna terminal, connect the
cabtle to the 300-ohm antenna terrminals
using the EAC-24 (optional).

300-ohm VHF
antenna terminal |

CAUTION

Connection between the LDP-1000A VHF OUT connector
and the antenna terminals ot a TV receiver should be made
only as shown in these inNstructions.

Failure to do sO Mmay resultl in operation that violates the
regulations ot the Federal Communications Commission
regarding the use and operation ot rt devices. Never connect
the output ot the LDP-10GOA to an antenna or make
simultaneous (paraliel) anteana and LOP-1000A connec-
tions at the antenna terminals Ot your receiver,
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TV ADJUSTMENT On the TV

5.
Adjust your TV receiver to eccept the signal from your pleyer 8.

in this way,

On the player

1. Sat the RF CHANNEL £ .ector loceied at the rear of the
player to CH-3 or CH-4, whichevar channel is not active in
your erea.

2. Set the entenne selector to VOP.

3. Press the POYWER button to turn on the pleyer.

4. Press the OPEN button and inser: @ disc. (See page 12}

Turn on the TV.

Set the chennel on the TV receiver to the VHF channel 3
or 4, depending on the setting of the RF CHANNEL selec-
tor. The program of the disc wlll be displayed on the Tv
screen,

I a picture does not appear on the TV screen or it the
display is not clear, fine tune the channel on the TV.

H your TV receiver has an slectronic tuner and does not
have a button for VHF channel 3 or 4, edjust e channel
select button 50 thet the program of the disc is clearly
displeyed on the TV screen end the sound is clearly
heerd.

RF CHANNEL
® For details about TV channel adjustment, see the instruc-
tion manuel turnished with the TV receiver.
=
— . .
i Now the TV receiver has been correctly tuned to receive the
4 signal trom the player.
Antenna selector
OPEN POWER

TO SEE A PICTURE WITH A VIDEO MONITOR

Once you connect a moniter, you can walch the pleyback picture on the monitor screen.

When connecting & monitor
equipped with an 8-pin
connector

(Input select switch to VTR)

PRI
T l .
O@ L_‘_.J;L

o |

o’

When connecting a monitor
Mot equipped with an B-pin
cConneCior

{input select switch to LINE)

*When connecling. ahgn the e s Align the slot with the
plug with the connector and  projection. insert and lighten

When disconnecting, press
the buttons on the plug and
puli.

he knurled locking 1ing
clochwise
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To open
1. Plug the ac power cord into a wall outlet.
2. Press the POWER button.
® 3. Press the CPEN button,
The lid will unlock and lift up slightly.
4. Lift up the lig all the way. Be careful not to force the lid
beyond Its normal opan position.

o o /"‘"

@ o
=
3 :
T =
e Yo closs
Push tha lid down firmly so that the laich locks securely,
If the lid does not open
1, Turn the powar off,
2. While pressing the OPEN button, press the POWER but-
ton again,
® ® |f the lid still does not open, contact your Sony dealsr.
REMOVE THE CAP OVER THE OBJECTIVE LENS
A cap has been put on the objective lens at the factory to
protect the lans from damage and dust.
® Cpen the disc compartment lid and remove the cap.
e
;I 1| — ]|
|| e | projection
& | 1 <] ||
I\ ’ - lens cap
| 4
-. 7 ‘ |
q_'_'-'-
z —
s @;ﬁ
=
— _
=

This cap should be saved lor the later use when the player s
shipped again O 18 nOt 10 be used 1or an extended period of
time. Save the cap by putting it over the projection on the hhd.

PR BEFOREOPERATIO NISIsAEE 3 1545
TO OPEN AND CLOSE THE DISC COMPARTMENT LID  TO INSERT AND REMOVE THE VIDEO DISC

To Insert

1. Open the disc compartment lid.

2, Place the disc with the desired program label up and
install it to the center wheel firmly.

|\ i = J

—

& |
| | | =
=] = |
| a!
X L —]
3. Close the lid.

Tha disc will start rotating. The STANDBY lamp will blink
for several seconds, then will go off to show that the
player is ready 10 play.

To remove

1. Prass the OPEN button when you want to stop playing
the disc, no matier what mode the player is in.
The disc will s1op rotating and the lid will unlock and lift
up slightly.

2. Lift up the lid all the way.

w

Remacve the disc, holding It by the rim,

4. Close the lid.




The contro! unit can be detached from the player by sliding
it toward you while pressing the RELEASE button. it can be
used either as a wireless or a wired remote contro! unit,

e\
—eds

—

To attach, slide the control unit until it is plugged in tirmly.

RELEASE

Notes on the contro! unit

& Keep the control unit away trom hot or humid places.

& Avoid dropping any toreign objects into the control unit,
¢ To avoid a mallunclidn, do not press two or more tunction
keys simultaneousty.

WIRED REMOTE CONTROL

Once the FOWER button on Ihe player 1s depressed and the
player and the control unil are connecied with the supplied
remote cable, you can remotely conlrol the player with the
control unit detached lrom the player Conrnecl the remote
cable to the remote jack on the control umt and the
REMOTE tack on the player

|

10 remote
1ach

1o REMOTE -

c-14
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WIRELESS REMOTE CONTROL

Once the POWER butlon on the player is pressed, you can
remotely control the player with the delached control unit
up to 10 meters (3 teet) away from the player and within the
range lllustrated below.

The red lamp of the COMMAND SENSOR blinks toindicate
that a function key has been pressed.

[T T 1=
y

j nr"“——'.
S COMMAND SENsonjﬁ 1

-

BEGEG

:

Battery installstion

The control unit operales on balteries when it is used
without the remote cable. To install the battenes, press
down and slide open the baltery compartment Iid and instatl
the three balteries size AA (JEC designation R6) with the cor-
rect polarity. Then close the lid.

® |n normal operation. battlery hite 15 over Six months When
the batlenes ate exhausted, the remote control umt witi no!
operate the piayer property When this happens. replace all
the battenes

® Il the control uni' 15 no* to be used tor a long penod ¢!
time, remove the batlenes 10 avoid damage trom possible
battery leakage
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[HOWETO PEAY'A VIDEQK DISCRE™ </t ¢ IR minkd A
OPERATION

There are three kinds of video discs; a CAV disc having the controt insturctions,
a CAV disc having not the control tnstructions and a CLV disc. The operation is
a iittle ditferent among discs.

1. Press the POWER button.

2. Press the OPEN button and lIft up the lid all the way.

3. Insert a video disc.

4, Close the lid. the STANDBY indicator ilghts and the disc starts rotaling. T v s 3 e vy T T v e

@ if you want to display the index on the monitor screen, P ......‘:.,.._ e
press the INDEX key. o e ]

e & ‘& as L & Sas

1 ¥

[T + 3 2 4 » 8 ¢ » v u ®« 1 3 24 % B ' B W * v 3 3 4 ) & T ¥k w
Ll I 'ul-n.wum- - o - -nnr.. m'ﬁ L M- L K -Aﬂ.lm'ﬂ e FOAND
o T T e amo A s ] T o e o]
| g T e v wt Foras s e Ve ] % % R e v Toas]
When a CAV disc having the control When 2 CAV disc having not the When a CLV disc is piayed,
instructions is piayed, the PROGRAM control instructions s played, the CLV and PLAY indicators
and STEP/STILL indicators light 15 the PLAY indicator lights 15 se- iight 10 seconds after the lid is
seconds after the lid is ciosed. conds after tha lid is closed. closed.
l ql
The men:. will be displayed. The playback wil! automatically The playback will automatically
Press the keys according to the in- begin. begin.
structions of the displayed menu. You can use any function ksys an @ The [SCAN 44 ) {[SCAN b+ ] anc
p the control unit. forward [PLAY P ] keys can be
o) .:,E_; = @ For search cperation, see used. e
£ = page 16. = = & For search operation, =
=558 -r - coe B —I=
= L page 16. [ama e
(=] L\!D =i -
s fols]e
@ ao0 (oong
DOm X
% omm T
mm@m o al=lo

el | —il
~

® To stop the ptayback momentarily, prass the STOP key.
@ To end the play o! the disc, prass the OPEN button, and tha disc
stops rotating and tha lid is uniocked.

% - BRIy

"
R B
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OPERATION WITH CONTROL INSTRUCTIONS

L I
5_»
AN

L
.
Kan

11 “TOO LARGE" ta diaplayed on the ————p The number you have prassed is iarger than tha instruclions on the
acresn, manu. Wait unhil the display dizappears tor a lew seconds, 1nd press
tha correct keys.

To see the manu again, —p Piess the [MENU] key.

-
C-15 =
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control Instructions momaentsrily,

inatructions interrupted by the [INT] key,

control instructiona,

| inatructions atopped by ths |CL)
kay or [END] ksy,

nsxt during the operation with tha
control Inaturctions,

during the operation with controi
instructions, you dacida to aaa that
asgmsnt from tha beginning oncs
sgsin, '

To intarrupt the operation with ————J Press the [INT] key. The playbeck stops end a still picture is obtained.
You cen use eny function keys on the control unit.

To rsturn to ths operation with control —p Press the [END) key, end the originel operetion will be resumed.

To atop ths oparation with the ———————p Press the [CL] key or the [END] key. The pleybeck stops end you can
press any function buttons.

To rsatart ths operation with control —p Press the [MENU] kev, or press the [PGM] key, then the [RUN] key,
and the menu will be displeyed.

To skip to tha aegment to be playsd ————p Press the [SKIF] key.

it, whita a asgmant la piaying ————————p Press tlie [REVIEW] key.

TO SELECT THE AUDIO CHANNEL TO BE HEARD

Press the [AUDIO CH-1] or [CH-2] key. When the key is press-
ed, the sound is cut off, and when the key Is pressed again,
the sound csn be heerd.

TO SKIP TO THE NEXT CHAPTER OR REVIEW THE
CHAPTER BEING PLAYED (Chapter Stop)
«— For s disc with chaptsr data —

Press ihe [INDEX] key to displey the chept- number end
keep the [SCAN] key depressed. (To skip 1¢. ihe next chapler
press [SCAN M ]: 10 return to the beginning ot the chepter
being played press [SCAN 4¢}) When the beginning of the
chapter is tound, pleybeck stops and e still picture s obtein-
ed (CAV disc) or playbeck starts (CLV disc). Relesse the
[SCAN] key at this point. The CAV disc will stert playback.
To skip more cheplers press [SCAN]) egain.

q R | '.'.-‘0--'. ; .
Tt T g s e e -
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IF A NORMAL PICTURE DOES NOT APPEAR ON THE
MONITOR SCREEN

Turn the CENTERING control uniil you get the best possible
pleture. If the plcture still conteins noise, adjust the FOCUS
control and then the TRACKING control.

® Alter plsying this psrticular disc, return the FOCUS and
TRACKING controls 1o thelr center detent position.

—
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CENTERING

TRACKING

FOCUS
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SEARCH,0PERATIONMIMS OIS e s g%
TO SEARCH FOR A PARTICULAR POINT (Point Search} {(For CAV disc and CLV disc)

On a CLV disc, search for the desired point by frame,
On a CAV disc, search in reference to the elapsed playback time from the beginning of the disc (in minutes).

@  CAV disc: For example, to search for Frame 2050:

Step Keys 10 be pressed Display
1. [SEARCH) ‘' SEARCH 00000
2. f2( 1o 15 [0 ~ SEARCH 02050
3 [ENTER] Frame 2050 wili be
displayad. (Still picture) }
L
:
CLV disc: For example, to search for the 25-minute point: '
Step Kays 1o be prassed Disptay
1. [SEARCH] SEARCH 00000 ’ "‘
PS 2 (2115 SEARCH 00025
a [ENTER| Playback will begin %

from the 23-minuta paint. ;

® TO SEARCH FOR THE BEGINNING OF A PARTICULAR CHAPTER (Chapter Search)
{For CAV disc and CLV disc)

For example, to search for chapter 3;

Step Keys t0 be pressed Display

1. [SEARCH) SEARCH 00000 "

2. [MODE) SEARCH C-001 !

| SEARCH C-003 4

4 [ENTER| The beginning of '
Segment 3 will be search-

ad tor and the still pic- !

ture of the first frame will '

be displayad {CAV disc),

or playback starts {(CLV
_disc).

TO SEARCH FOR THE BEGINNING OF A PARTICULAR SEGMENT (Segment Search) {Only for the CAV disc)

To enter the segment data, reter to the “MEMORIZING THE
SEGMENT DATA" on page 20.

For example, to search for Segment 10

Step Keys to be pressed Display
1. [SEARCH[ SEARCH 00000 R
2.  [MODE) SEARCH C-001*
3 [MODE] SEARCH S-001 1 f -
4. e SEARCH S010 ,::,:
® To search for Segmeni 1, %.:
siup s siep .\:.
5.  [ENTER| The beglnning of Seg- \ ) /’l :::
ment 10 will be ® :
disptaysd. l \\--.____..-'"LE‘ é

o For a disc with no chapter data. "SEARCH S-001" will be
displayed. In this case, skip Step 3.
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TO REPEAT A PARTICULAR PART UP TO 15 TIMES (Point Repeat Search) (For CAV disc and CLV disc)

On a CAV disc, playback between any specified two frames
at the specifled speed can be done repeatedly up to 15
times.

CAV disc: For example, 1o play from Frame 100 to 170 three
times at slow (x1/5) speed.

Step Keys to be pressed Display
1. Search for Frame 100, the starting point.

2. [REPEAT) 00000
The frame number of the
starting point is memoriz-
: ed.
3. 1117110} : 00170
{frame number of
and point)
4, [SLOW] SLOW 00170
o To play at normal apeed,
akip thia Step, 1
5. [ENTER]} REPEAT 2 O
6. [3}* REPEAT % 03
{times 0 be repeated)
7. [ENTER] The pert from Frame 100

to Frame 170 wlll be
played back at slow
speed three times.

On a CLV dis¢, playback between any two points specified
in minutes from the beginning can be done at normal speed
repeatedly up to 15 times.

CLV disc: For example, to play from the 25-minute point to

the 40-minute point three times:

Step Keys 10 be pressed

Display

1. :Search for the 25-minute point, the starting point.
2. [REPEAT] 00000

: The starting point In

} minutes is memorized.
3. (040} 00040

, {time of and point) i
4, i [ENTER] REPEAT 01
S. “13]* REPEAT 03

. {times 10 be repeated)
6. [ENTER] The part from the

f 25-minute point 15 the

; 40-minute point will be

%played back three times.
;Playback wlli continue
. after the playback of this

 If {0] is pressed at this point, playback will be repeated until you press the {CL} key.

Jﬂ—-ﬁma 54000

(fe.;,\
>3
F ‘::;%

-Lpartlcular part ends.

TO REPEAT A PARTICULAR CHAPTER UP TO 15 TIMES (Chapter Repeat Search) (For CAV disc and CLV disc)

For example, 10 repeat Chapter 12 twice;

Step Keys 10 be pressed Oisplay
1.  [REPEAT] REPEAT 00000 *
2, [MODE]) REPEAT C-001
3. Mg REPEAT G012
{Chapier number)
4. [ENTER] EPEAT % 01
5. {2 EPEAT x 02
| (Timus to be repeated)
€.  [[ENTER] apter 12 will be played
} ck twice. The CAV disc

tops and the CLV disc
lays back the next
pter,

|
F

oIt “REPEAT C-001" 1s displayed in step 3. ship Step 2.
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TO REPEAT A PARTICULAR SEGMENT UP TO 15 TIMES (Segment Repeat Search) (Only for the CAV disc)

For example, to repeat Segment 2 for five times at fast (x3) speed:

Step Kaya to be praased Disptay
T Search for a segment io'be played.”
2.  [REPEAT] { REPEAT S00%
3. (2 . ._; REPEAT 5002
isegment nuraber} i
® For Segment 1, 4
skip this steg. "
4. [FAST] 1 FAST S002
 To play &t nomnal speed,
skip this step. R '%
5.  [ENTER] * REPEAT x 01
LR " REPEAT % 05
{times 10 be repeatedy -y
7. [ENTER] i Segment 2 will be played’
! back flve times at fast |

R A ", ke

speed.

e b et e e

You can atart the Segment Rapeat Search trom any polint.

Stap Keyz to be prassad Display

1. Search for the frame fo start playback. ™~
2. [REPEAT) " 00000

3. [MODE} . REPEAT S001°
PR { REPEAT 5002

s.  [FAST) i FAST $:002

6.  [ENTER} ¢ REPEAT % 01

.18 REPEAT X 05

. [ENTER, |

+If the disc has chapter data, “REPEAT C001" will be displayed.

In this case press [MODE] agaln.

TO SEARCH FOR A FRAME WHICH HAS BEEN MEMORIZED IN ADVANCE (Memory Search) (Only tor CAV disc)

1. Play a video disc in any mode.

2. Press the IMEMORY) key at the point you want to see
again,

3. Press the {M. SEARCH] key. The point where the
{MEMORY) key was pressed will be searched for.

@ |f the [MEMORY] key has been pressed several times, on-
ly the point where the key was last presse3 will be searched
for,

’-L-[:Lﬁ.-.‘rr.s 4 000

TO PLAY AT PARTICULAR SLOW SPEED (Only for
the CAV disc)

You can selec! a playback spaed from 1/1 to 1/255 nor-
mal speed by entering the denominator of the desired
speed as dala tor the playback speed. For example, to
play at speed 1/30 normial speed, “30" should be press.
ed:

1. Press the [STEP/STILL pf] key for torward play or the
{STEP/STILL | 4] key tor reverse play.

2. Press the [3} and [0] keys idata lor the playback
speed).

3. Press the [ENTER] key. Playback al a speed 1/30 nor-
mal speed will begin.
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Using the bullt-in microprocessor, you cen memorize the
segment data—the segment number and the beginning

and end framz numbers of the segment—in the
LDP-1000A and play these segments in eny desired

order and also at any playback speed—fast (x3),
normal, slow (x1/5) or frame-by-frame. It is
elso possible to jump to another series of
playback program during the perfor.

mance of a series of playback pro-

LINE 255

gram. This is called "Eranching". LINE 001
The control instructions for

playing or branching are LINE D00
slored_on numbers 000 STOP OO0
1o 511 in the memory. TIME 000
These numbers ere

called 'Line

LINE 254

Numbers™. PAGE O

LINE 256
PLAY 5-050

PAGE 1

On some CAV discs, the segment data end controt instruc-
tions ere recorded on the beginning portion of the eudio
channel 2. You can use these data to pley the disc, of
course, and also play the seme disc with another controt in.
structions when you énter the new date by using the control
unit of the LDP-1000A,

This part of instruction manual tells you how 10 memorize
the segment data and the control instructions for playing
and branching.

MEMORY OF THE DATA TO BE ENTERED

The memory of the entered segment data and control in-
structions witl be kept on the LDP-1000A for three days,
or unlil new data or control instruction is entered.
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P MEMORIZINGE THE SEGMENT DAT

PREPARATION

1. Make the necessary connectlors.

2. Insert a video disc.

3. Press tha {INDEX) key to display the frama number.

@ 4. Play the video disc and note the frame number of the
beginning and end frame of aach segment on the monitor

screan.
OPERATION
L
It, for example, you want t0 memorize Segment 5 whose
beginning frame number i3 123 and end {rame number is
500, procaes as foilows:
Step Keys to be pressed Display
® ' I(SEG] S 7 SEGMENT x 001
2. (5] - SEGMENT x 005
(segmant number}
# To memorize the data for
soq:nnl 1, skzl; this |l:p. . blinks
3. [ENTER] ; 0g5 00000] 00000
) 3 sagment number
4. 123 005 00123] 00000
(beginning frame number)
5. [ENTER; 005 00123 00000)
8. (51191{9) 005 00123 00500]
{end frama number)
® 7 (ENTER SEGMENT %
s [CL] umbaer of 1
) . rezt sepment
® To memorize the following segments, repeat steps 3
through 7.
®

TO CHECK OR TO CORRECT THE SEGMENT DATA

1. Press the {SEG] key. "SEGMENT 2 001" will be displayed.
2. Enter the segment number to be checked or corrected.
® To check the data of Ssament 1, skip this step.
@ 3. Press the [ENTER] key and 005 00123] 00500 will ap-

f.
pea \mo! the segmeni

beginning ol the segment
sagmaent number
® To correct the baginning trame numbaer, press the [CE]
key to clear the entered data and enter the correct data.
] 4, Press the [ENTER) key again. The display is changed 1o
=005 00123 005007,
® To correct the end irama number, press the [CE] key to
clear the entered data and enter the correct data.
5. Prass the [ENTER) key and the ctata of the next segment
will aptear,
® Yo tinish the check or correction of the segmen? data.
¢ press the IC1] key,

Segment data sheet

soet ot | Db | S
Seg 1 200 1200
ey 2 1550 j700
e 3 ] 000 3500
S8 & 30/5 | 3700
S5i9 5 123 500
o8 6 coee
S8 7 .

| L

' .-w*”j_:ﬁf =T

Jieer N e T
——

|
: -".ii;ij

ON THE MARK | "
When the index chsplayed on the screen insiudes two
data. the | mark blinks. You can enter ihe dala here.

005 00123 00500

S biinks. {You can enter the dala here.)
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o

PREPARATION

o |
- B

1. Make the necessary connections.

2. Press the POWER button.

3. Insert a video disc.

'@ 4. Press the INDEX key 1o display the frame number.

L
b

s /%)

TO START ENTERING CONTROL INSTRUCTIONS :'f‘:
- .. L%

. ot aeEaEE -0 ¥

1. Press the [PGM] key. "START AT 000" will be displayed. ——— — Ny

2. Press the Line Number to which you want to assign a || {m]|m]|m] (] :&

® control Instruction. To start from Line 000, skip this step. I p—

3. Press the [ENTER] key. "000 FUNCTION?" will be B ﬁ f.] ) ] H‘
displayed. el

Now the LDP-1000A is ready 10 memorize the data for con- E] ﬁ@] 1\'

trol instructions for playing or for branching.

o)

Note:

® Because a!l data is automatically erased from a Line when
new data is entered, we recommend checking that there is
no data you want 1o retain stored on a Line before you enter
new data on that Line.

TO END ENTERING CONTROL INSTRUCTIONS z

® When you have finished memorizing the all control instruc.
tions for a programi, terminate the program with the follow-
ing method.

08 B B0
i
&

Press the [ENTER] key while “000 FUNCTION?" is displayed.
000 END 00000 will appear.
. \Ium ALMIDet ~ present frame number

C-22 [




TO PLAY SEGMENTS AT FAST (x3), NORMAL OR SLOW (x1/5) SPEEDS

¢
For example, if you want to enter the controi instructions
"Play Segment 2 at slow (x1/5) speed” on Line 042, proceed o
as follows: :
Step Keya to be preaaed
[PGM] [4] [2) [ENTER] 042 FUNCTION?
® - line number
1 [SLOW] 042 SLOW 8-021 5}
@ For playback at normal segment number ‘;::“
speed, skip this step. lobe ::-.
playback
¢ 2. 2) 042 SLOW $002 'i
{ssgment number) 7
*To Plly Sagment 1, s
3 [ENTER 044 FUNCTION? __ A%

(i
e

@ For the following control Instructions, repeat these steps.
® @ To and entering control Instructions, press the [ENTER]
key again.

v

3 K

‘. “s »
RS

TO SELECT AUDIO CHANNEL 1 0R 2

® Both audio channeis will be piayed back in normal opera-
tion. However, you can salect the audio of slther channel 1
or 2 alone in this way:
1. Display the 000 FUNCTION?".
2. Press the [CH-1] key for channet 1 or the [CH-2) key for
channel 2.
000 AUDIO-1 0" or 000 AUDIO-2 0" wiii be displayed.
o 3. Press one of the following keys:
[0] for off (the sound will be cut off)

o I

E
D ML

[1] tor on (the sound wili be heard) o

[2] for toggle (the inoce —un or ot —will be changed)

4. Press the [ENTER) key. ::_\j

. o
TO DECIDE WHETHER TO DISPLAY THE INDEX ]

OR NOT

You can decide whether the Index is displayed or not during
playing a segment in this way;

1. Display the 000 FUNCTION?".

2. Press the [INDEX) key and the 000 INDEX 0™ will be

. T
o LT
a -- f‘-- '-—‘-.- ..

displayed. -

3. Press one ot the lollowing keys: >

10] tor olf (the index is not displayed)

{1] tor on (the index is displayed) )

[2] tor toggle {the mode—1he index is Jisplayed of not— o

& wil! be changad) ‘-
4. Press the [ENTER]) key.

IR

s -. - - B 3 -
e Yantass ot vuy




TO PLAY A SEGMENT FRAME-BY-FRAME

The speed at which frames are to be advanced can range

from 111 to 1/255 normel speed. Enfer the deriominetor of the

desired playback speed as data.

For exemple, If you went to enter the control Instructions

"Play Segment 55 frame-by-Irame at 1/90 normal speed’ on
® LIne 100, proceed as follows:

Step Keys 1o bs praaaed Display
[PGM] [1) (0] [OJENTER] {100 FUNCTION? / ¢
' .‘llm numbar 4
1. [STEP) 1100 STEP 5001 PAGE 1/
2. {51 [5) 100 STEP 5055 —ta
® (sagment numbar) !
® To play Segment 1, T~
+ pkip this slep. .',‘.‘:
3. [ENTER] - ' 100 STEP 000 Z»:
4 9110 ; 100 STEP 080 =
(denominator of tha I s
® playback speed) 8.
5. [ENTER) 103 FUNCTION? e

<,

® For additional segments, repeat (hese steps.
e To end entering control instructions, press the [ENTER}
key again.

PR L R
P A )
AL

[ A

¢ TO OBTAIN A STILL PICTURE OF THE BEGINNING OF A PARTICULAR SEGMENT

For example, if you want to enter the control instructions :-_‘:
“Stop at the beginning of Segment 50 for 3 seconds” on o
Line 70, proceed es follows. }\
Stap Kaya to be prassed Display "-.

® {PGM] (7] [0} [ENTER] ' 070 FUNCTION? »
N tiow umber -

1. [STOP) '070 STOP $00. .

2. (5100 070 STOP 5050 ’ z
(segmant number) ) L

® For Segmen) 1, T

® ship this slep. ! -
3. [ENTER] G70 TIME 000 .

. p 070 TIME 003 5
inumbe: of saconds the Y

frama 18 10 be ciplaysd) ' ."

!

5. [ENTER) 073 FUNCTION? R

v ® To end entering cont:ol instructions, press the [ENTER] .

key again. .

_{
® You cen display a spacilic Irame by designating by the o
frame number es follows. For example. to enter the control .
instructions “Stop at Frame 1500 lor 5 seconds” on Line ’
456: e
b Step Kaya 10 be pressed Display .
- [PGM] 4] [5) [6) [ENTER] 456 FUNCTION?
[STOP) 456 STOP 5001 %

. [MODE] 453 5/ OP 00000 ‘;-
15110 [0) 456 STOP 01500 -

| [ENTER] . 456 TIME 000 "

18] 456 TtME 005 5
(tJENTER! . 480 FUNCTION? o

X ;,'-...‘--.,,'. .'.'.'.. ._' Veats ._.‘-..‘._,'..,'.__'.._:._. Mt R v '{.'-.r.'
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'MEMORIZING: THE CONTROR INSTRUCTIONSLEOR BRANCHIN
L d USING THE [GO TO] KEY

: [ )
. Yon
]l.c.'.

' You can jump from one tine to another. o
For example, if you want to enter control instructions "Jump :‘.:
to Line 001" on Line 418, proceed as follows. :ﬂi
Step Keys to be preised Disptay ;

g (PGM] [4) [1} [8] [ENTER] 418 FUNCTIO -‘
1. [GO TO (RUN)} ~ 418 GO TO 000 ?_'-.-
2. (11 . 418 GO TC 0O1 .'_.:-'_.

{line number to fump to) 4"

@ If jumping t0 Line D00 skip T
. this siep. o d
: 3 [ENTER) 3 40 FUNCTION?

® To end entering controt instructions, press the [ENTER) BN
key again. ]

® You can jump to any tine among Line 000 to Line 511,

o
[

i

it
USING THE [INPUT] KEY _-j.j
. '..\:
Use the [INPUT {SKiP)] key to devise a conlrol instruction :.'_:‘

® which otters the user a choice ot which one of up to 9 dit-
ferent tines witl follow.

it is possible, for example, to devise a Line 057. in which it
the user presses figure key 1 the next control instruction will
be Line 042 and it he presses tigure key 2 the next will be

||

Lt
" oa s
PR A

I Line 126, and s0 on, Proceed in this way: I =25 _ ::-:;:
' ° Step Keys to be pressed Disptay Pt
| [PGM] 5] [7} [ENTERTY] 057 FUNCTION? 1 LN -
’ 1. [INPUT} 057 INPUT-1 000 ' E o
2 [ 057 INPUT-1 042 e 258 e
' {ing AUMBST 10 Jump 10)
.' 3. [ENTER] 057 INPUT.2 000 N
¢ 4 MERAOG 057 INPUT-2 120 ! PAGE 1 !
5. [ENTER] 057 INPUT-3 000 1 e
6. [ENTER] 080 FUNCTION? i N
' ® To end entering control instruclions, press the [ENTER] R
key. “000 FUNCTION?" will be displayed.
¢ NOTE -
i As lhnes are stored in lwo groups (which we call T
; “Pages”} — trom Line 000 to Line 255 on Page 0 and Irom B
Line 256 to Line 511 on Page 1. it 15 not possible 1o jump o
from a line on one page to a line on another. _":-'_‘

LINE 11




USING THE BUILT-IN REGISTERS

The LDP-1000A has four registers numbered from 0 to 3. The
registers count the times a control instruction hes been per:
formed. The velue memorized on e register decreases by
ona eech time the control instruction is performed. If the
velue on e register is not 0, the operation returns 1o the
beginning of that control instructions 10 repeet It until the
velue becomes 0, at which point the operation goes on to
the next control instructions. Using these registers, you cen
repeat a particular control instructions up 1o 255 times.

NOTE
Again, It is not possible to jump from a line on one page 10 a
line on another.

For example, if you want to enter control instructions "'Play
Segment 5 at fast (xJ) speed for three times using
Register-1" on Line 040, prozeed as iollows:

Step Keys to be preaaed Display
.{PGM) {4] [0] (ENTER] [ 040 FUNCTION?
1. = (INT} i 040 REG-0) = 000
2. 't : 040 REG-1) = 000
. frogister Pumbar)
® To use Regisierd,
‘akip Itus step.
3. '[ENTER] + 040 REG-1 = 000]
. B ' 040 REG-1 = 003]
[ fimes 10 be pisyed)
5. {ENTER] ' 042 FUNCTION?
6. [FAST 042 FAST S001
1+ @ To play al normal spesd, I
T siup Ius step 4
7. 5 " 042 FAST $-005
* (50gMent number} '
» ® Yo play Segment 1, ]
‘ BUP Itus stgp.
8. {ENTER] 044 FUNCTION?
| R )| 044 REG-0] J 000
10. ; {Y} 044 REG-1] J 000
1 (the sama regisier numbe!
asinstep ) P
11. . [ENTER] 044 REG-1 J 000)
12. . [4](2) 044 REG-1 J 042]
i ine number in step 3
1 @ If the hine numbet 18 00O,
akip thus slep
13. }[ENTER] 048 FUNCTION

«11 "0 is entered a! 1his point, the register does not tunc:
tion.

® To end entering conlrol nstruchions, press the [ENTER!

key agamn,

Ty RS, . . e S L .‘.'_ Cara
P I e A I A i R T N P P T P e T P P A I TS P I T W I T

TO CHECK THE CONTROL INSTRUCTIONS ENTERED

1. Press the [PGM] key, 'START AT 000" will be displayed.

2. Press the line number to be checked. To check Line 000,
skip this step.

3. Press the [PGM] key. The date on the selected line will be
displayed.

® To check the following control instructions, press the
[PGM] key again.
® To end the check, press the [CL) keay.

TO CORRECT THE ENTERED CONTROL INSTRUC-
TION DATA

Call up the line to be corrected and enter the correct data.
For example, It you want 10 change the playback speed of
Segmeni! 2 stored on Line 006 trom PLAY to SLOW, proceed
as follows:

Step Keya to be preaaed Display

1. firom " I START AT 000

r START AT 006
$ine Aumber)

3. J[ENTER 006 FUNCTION?

s bistow 496 SLOW S-001

5. |2 008 SLOW 5-002
{segment numben

8. }{ENTER] 008 FUNCTION?

7. UEND] bl e

@ To end the correction, be sure 10 press the [END] key. It
you press the [ENTER] key instead, the control instructions
will be terminated at Line 006 and the next control instruc-
tions will not be pertormed.
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ERROR MESSAGEM

It you press an improper key, one of the following messeges
will appeer on the monitor screen for about 1.5 seconds. When
this happens, press the cotaect key.

INVALID KEY
“INVALID KEY" indicetes thet the pressed key hes no function
In the operation of the LDP-1000A.

TOO LARGE

“TOO LARGE" eppeers in the tollowing situations,

¢ when a repeat time of more then 16 is entered in the
Repeat Search mode.
(The maximum number of repeet times is 15.)

® when e register number of 4 or more is entered.
{The register numbers are trom 0 to 3.)

@ when you salect Line 512 or higher {0 enter date.
{The lines are numberad from 000 to 511))

® when a segment number of 64 or higher is entered.
(The segments are numbered from 1 10 63)

@ when 256 or higher is entered as data for the register.
{The register cen accept data trom 1 to 255)

FORMAY ERROR

When you press a key which designates an impossible opere-
tion while checking the control instructions or pertorming the
operation with control instructions “FORMAT ERROR™ will ap-
pear and operation will be interrupted.

PAGING ERROR

When you enter the control instructions in the LDP-1000A to
jump 1o a Line stored on the other page using the [INPUT] key
of [J] key. "PAGING ERROR™ will appear. Remamber that Lines
000 to 255 are stored on one page and Lines 256 t0 511 on the
other page and that you cannot jump between pages.

MEMORY END
When you enter control insiructions over Program 511 during
enlering control instructions, "MEMORY END" will appear.

CAPACITY OF DATA

Frame numbpers: trom 1 1o 54,000

Segment numbers; trom 1 o 83

Line numbers: from 000 to 511 (Line 000 to 255 are
stored on Page 0 and Line 256 1o 511 are stored
on Page 1.}

Inputs: trom 1109

Regisier numbers: trom 0to 3

Yalues which can be entered on a register;
255
{1t 0 is entered. the register does not tunction.) (

Times a particuiar part Or segmen! can be repealed: up to
15
{It 0 is entered, playback will continue unlil the
command 10 stop is entered )

Speed lor frame-by :5ms advance Of siow motion: 111 10
171255

trom 110

kI STARRTHE OPERAJI '
Egﬁmghusmuenolﬂw

1. Press the [PGM] key.

2. Prass the figure keys of the line number you went to pley.

3. Press the [RUN] key, and the operation will begin end
continue In sequence 10 the line on which the end indica-

tion is entered.

(AM ORCONIH
]

CONTROL INSTRUCTION SHEET

Line | instruction | Meaning of the instruction
000 STOP 00010
TIME 000 Stop et Frame 10 tor 0 second.
004 INPUT-1 010 | Jump 10 Line 010 when [1] is pressed.
INPUT-2 040 | Jump 10 Line 040 when [2] is pressed.
INPUT-3 070 | Jump 10 Line 070 when [J] is pressed.
INPUT4 100 { Jump to Line 100 when [4] is pressed.
009 END End of the instructions.
010 S-001 Play Segment 1.
on 5-002 Pley Segmanl 2,
012 S-003 Play Segment J.
013 S-004 Play Segment 4.
014 STOP 00250
TIME 010 Stop at Frame 250 tor 10 seconds.
018 GO TO 000 [ Jump lo Line 000
020 END End ot the instructions.
040 REG-1 002 |“2"is stored on Register-1.
042 FAST S-005 | Play Segment 5 at tast (xJ) speed.
044 INPUT-1 070 | Jump 10 Line 070 when [1]15 pressed.
INPUT-2 050 | Jump to Line 050 when [2] is pressed.
047 END End ot the instructions.
050 REG-1 J 054 | When the result subtracted one from the d
value cn Register-1 15 not 0, jump tc Line .
054; when 1t 15 0. g0 to the nex! instruc- .
tions. .
052 GO TO 070 | Jump to Line 070
054 REG-2 002 | 2" is stoted on Register-2. i !
056 |S010 Play Segment 10. S
057 | INPUT-1042 | Jump to Line 042 when [1] is pressed. A
INPUT-2 120 | Jump 10 Line 120 when [2] 15 pressed. St
060 END End o! tre instructions. f'.‘\-:.:-
120 | REG-2 J 056 | When the result sublracled one trom the i
valug on Regisler-2 is not 0, jump to Line L BEaagcuy
U56. when it 15 0. go to the next instruc =1
l:ons. s
122 GO TO GG | Jump to Line 010 R
=
=27 :
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HOW THE CONTROL INSTRUCTIONS ON THE PREVIOUS PAGE OPERATES

®
Stop at Frame 10 for
0 second
{Line~000)
1L
INPUT-1 INPUT-2 INPUT-3 .
® Jump to Line-0n0 Jump 1o Line-040 Jump 1o Line-070 {Line-004)
re Play Segment 1 Stoa2on | 1o Line-070 1o Line-100
{Line-N0) Register - t
v g
. Play Segment 2 1
. (Line-0m) J
Play Segment 3
{Line-M2)
® Play Segment 4
Line-3)
+ 1o Line-070
When the resull subtracted one from
Stop at Frame 250 for the value on Register- 1 is
10 seconds - not O, ump to Line-054
{Lirua=0t4) - . pO 1o the naxt instructions
{Ling-050)
® v
Jump 1o Ling-000 l’O *0
Line-08)
Jump 10 Line-070
{Line-052}
v Store 2 on
to Line-070 Register - 2
] {Line-054)
2
Play Segment 10
(Line-058) N
MNPUT
¢ @.'i"m Line- 057
When the result subtracied one rom
the valus Oon Regisier - 2 &
- not 0. ump 10 Ling-055
= 0, go to the next wetructions
=120y
3 -
¢ I "o
: I ——
Jump to Line-010
Line- 122}
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OPTIONAK CONNECTIONSRi#wsin o 12,
®  SrEREO SYSTEM CONNECTION

Stereo hi-fi bilingual sound can be reproduced by conrecting the stereo system

to the LDP-1000A videodisc player.
Connect the LINEQUT CH-1/L and CH-2/A on the player to the AUX input (or tape
tuner input) jacks on the stereo ampilifier or receiver,

o
==
| ® E = =
& 00
Boo
. Ljpeeel ¥
‘]9 to LINE OUT
Stereo system
® o —
to AUX, etc.
CONNECTION WITH A TIME BASE CORRECTOR
@ VIDEO OUT
— SCI/SYNC INT/EXT switch
. -EXT
[ ]
® @ {f 2 monitor is connected

to the LOP-1000A, the color
reproduction cannot be
obtained on the monitor

screen,
»The time base cofrector time base cormector®
should ba the direct mode

¢ type such as the Sony monitor
BVT-1000, BVT-2000.
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CONNECTION WITH AN EXTERNAL SYNC GENERATOR

r
€ V!DEO\OI_IT SCIN

[— SCISYNC INT/EXT switch
-EXT

S

B e e
0
A

-

Y
—re ]
T.@- (1S
Py L__JL__.' <
® _

external sync generator
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® il the external sync generalor 1s not connected to the SC IN connector, Lthe
color reproductron canno! be oblained on INe MOMOr screen. =29
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1. Piace the cap over the objective lens.

2.Turn the adjustor on the bottom untll the arrow of the
locatlon Indicetor are eligned.

3. Turn the shipping screw clockwise with a coin or similar
ehb;ect until it Is tight,

Location indicator

I S =

4. Attach the cushion in the disc compartment as ii-
lustrated.
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.

The packing procedure is subject to change.
Refer to the illustretion on the originel carton for later peck:
Ing instruc.tions.
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Generei
Pick-up method
Laser

Maximum playing time

Spindle revolution

Video
Signal
Qutput

Resolution
Signal-to-noise ratio
VHF output

Input signals

Audio
Qutput

Signaldo-noise ratio
Frequency response

Others

Power requirements
AC OUT

Power consumption
Operating temperature

Dimensions

Weight

Laser beam (reflective)
He-Ne {» = 8328/

CAV: 30 min./side

CLV: 80 min./side

CAV: 1800 r.p.m.

CLV: 1800 r.p.m. (inner circumference) tc
700 r.p.m. {outer circumference)

EIA standards, NTSC color

1.0 V(p-p), 75 ohms

unbalanced, Sync negalive
Color: 360 lines

42 dB

Channel 3 or 4 (selectabie}

75 ohms, unbalanced

SYNC 4 Vip-p} =1 Vip-p}, 75 chms
SC 2 V{p-p} 20.5 V(p-p}, 75 ochms

LINE OUT: Less than 2 k ohms

0 +2 dB {V] (100% MQD, 47 k ohm |oad},
unbalanced

PHONES: 8 ohms, -19 =2 dB [V]

More than 50 dB

40 Hz to 20 kHz (=3 dB*

120 V ac =10%, 60 Hz
Unswitched 120 V ac, max. 400W
110W

10°C to 35°C (40°F to 95°F)

542 = 160 = 415 mm (w/h/d)

(21%s = 64 x 16%8 inches)

19.6 kg {43 Ib 3 02)

Remote control unit RM-1002
Remote control system

Power requirements

Dimensions
Weight

Accessories supptled

Infrared control

45Vdc

Battery size AAx 3

{IEC battery designalion R6)

91 x 31 = 157 mm (w/h/d)

(3%8 x 1'a x 6" Inches)

280 g (10 oz) including batteries

75-0hm coaxial cable with F-lype connectors (1.5m)

Remote cable (2m)

Design and specifications subject 10 change without notice.
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Meny epparent melfunctions mey be caused by e mis-set of symptoms, end cause end remedy. Should the difficulty
control thet has been overlooked, or some other equelly simple persist, urplug the unit end contect the deeler from whom this
ceuse. unit wes purchased, or e locel Sony euthorized service stetion,
Should eny ditficulty erise in operation, check through this list

© Symptom Cause and re..1ady

Lid does not opan. @ Power cord is not proparly plugged into ec outlet. — Connect en ec power cord.
® Power is not turned on. — Press the POWER button.
eLatch is not relaased. — Press the OPEN button. (See page 12}

Disc does not rotate. # Power is not turned on. — Connect the ec power cord 0o en ec outlet end press the
POWER button,
@ Lid is not shut completely. — Push lid close firmly so letch loChs,

Disc rotates but no picture. # The shipping screw has not been loosened. — Turn the shipping screw fully counter-
clockwise.

#The lens cap is still put on. — Remove the lens cap.

# The unrecorded side is pleyed. — Turn over the disc.

® TV or monitor is not turned on. — Turn the TV or monitor on.

. @ Wrong connection from player to TV or monitor. — Mehke correct connections.

o TV set is not tuned to channal 3 or 4. — Set TV 10 chennel 3 or 4 {inective channel

L ] in your eree).

®The RF CHANNEL selector is not set proparly. — Set the selector to the inactive
channel in your erea,

# The player is in the stendby mode. — Weit for ¢ moment.

#The EXT CPU ON/OFF 3witch is set to ON. — Set tha swiich to OFF.

#Bed connections between pleyer end TV or monitor — Chechk all connections,
particulery F typa connector.

# The RF CHANNEL selector setting end the channel selected on the TV are not cor-
respond. — Both TV end pleye: must be set to the same channel (3 or 4) which is
not ective in your area.

i ®TV fine tuning has not been edijusted. — Fine tune the TV for optimum picture quality.
| @ The disc is not instelled firmly. — Instell the disc firmly.
| ®Poor disc. — Try playing e different disc. If other discs give good quelity, the problem
- is with the particular disc.

TV no longer receives the broadcasting e The entenna ceble has not been connected. — Connect the VHF entenna cable

program efter it hes been connected to properly,
the pleyer. #® The antenne selector on th. pleyer is set to VDP. — Set the selector to ANT.

Picture quality is bad.

1S

o

Sttt
.'.,'.. O]

A particuler part of e particular disc is oTh_e disc is d-é;ege_d. — Press the SCAN key to skip over the dameged portion,
not reproduced properly,

® The control unit on the pleyer does not ® The unit has not been connected firmly. — install the unit onto the pleyer firmly,

work.
—_
Wireless remote control does not work. | @ Tlie batterigs in the control unit ere exhausted. — Replece the batteries.
Wirad remote control does not work, @ Remote control ceble is not connected firmly. — Connect the cable to the REMOTE

jack on the pleyer end the ramote control jack on the control unit firmly.

o Cc-32 el
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GENERAL DESCRIPTION e
i
I . ) P-'*
The PSG-310 Digital Color Sync Generator exemplifies the latest in design techniques of oigital engineering. A
* The unique circuits allow us to offer an ultra-stable and trouble free generator, with exclusive features not %
normally found in broadcast quality equipment. 'q.ﬁ
A temperature compensated crystal oscillator, operating at 14.318180 MHz provides the stable master :fj
frequency source from which all pulses and subcarrier are derived. Using digital dividing techniques, NG
e subcarrier, as well as the sync, blanking, horizontal and vertical drive pulses, are produced virtually jitter ﬂ
free. All pulse widths and levels are fixed per EIA standards and cannot change. There are only three
internal adjustments in the generator — subcarrier amplitude, lock range and vertical phase — which are set :ﬂ
at the factory and seldom, if ever, require adjustment. :};
Lo

h
P )

The Genlock circuit has a unique noise immunity circuit which makes the generator highly insensitive to
°® noise or extreme changes in input levels. The incoming video is sensed by an extremely fast video presence
detector. processed and locks the generator automatically to the 50% point of the sync pulse. Genlock is

)

IR T

accomplished within one second. S

L
Other exclusive features include a clamped video feed. a field ident pulse is available if burst flac is not ""
required, continuous adjustment of horizontal phase, instead of in 70 nS steps, vertical phase adjustable to -.',-:

}

® two lines advance to compensate for enhancers, and three voltage fegutators with current overload devices
for power buss and module protection. The PSG-310 supplies a full set of drive signals to both the output
connectors on the rear panel as well as to the busses on the frame for use by any other 300 System module
that may require them.
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SPECIFICATIONS

v
C
ob
=)
2
X G |

........... viveee.e..... One each: Sync, Blanking, H-Drive, V-Drive & Burst
Fleg or Field Ident AN
LOVEIS ..ot 4.0 Volts =5% p-p, fixed ;?:-52
Impedance ........................... 75 Ohms, =1%, source terminated ey
WIdthS ..o Nominal FCC, EIA and NTSC standards g
Tilt and Overshoot  .................... Less than 1% st
Jitter ... Less then 5nS, referenced 1o subcarrier E
Rise TiMe ............cooevuueiennnnn. 120 nS = 20 nS Y
oy
SUBCARRIER: %
Frequency .............ooeveevvieienn. 3.579545 MHz, =5 Hz R
Output Impedance ..................... 75 Ohms, = 1%, source termineted 1
QutputLevel .................ccoovune. 2.0 volts p-p, edjusteble =+ 20% e
Harmonic Distortion ................... Greater then —45 dB et 2.0 volts p-p Z:jj:
GENLOCK MOOE: ::.:::
Video Input Level ..................... 10 vot p-p, =6 dB, RS-170/NTSC signel d
Video Input Impedance ................ Greeter than 50i< bridging, looping input -
Pulse Jitter .....................o.l. Less than 5 nS, referenced to input sync R
Subcarrier Jitter . ...................... Less than 0.5° referenced to input burst '
FRONT PANEL CONTROLS: S
Crystal Frequency ..................... =30 Hz et 3.579545 MHz _,_
Subcarrier Phase ...................... 360° Continuous

Horizortal Phase ...................... 0.8 uS deiay to 3.5 uS advence, continuous ooy
INTERNAL CONTROLS: gﬁ:
Subcarrier Amplitude .................. =6 dB from 2.0 volts p-p t“'t
Verlical Phase ........................ 1.5 lines edvance 10 1.5 lines delay in % line steps P

ENVIRONMENTAL: =
Temperature .......................... 0° to 50° C, embient e
POWER: i :.:,::
MPUL o +15 (145 mA), ~15 (130 mA) and +8 (120 mA) VDC o
received from PFM-300 Freme .

MECHANICAL: .'_'-.
SIZS 27" {7.30 em) x t¥2" (3.81 cm) x 117" (30.163 cm) biks
Weight ... 11.15 02 (316 g) &
Mounting ............. ... .. ..., PFM-300 System frame only {onc module width) :_.:
.
s
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SET-UP PROCEDURE

® EQUIPMENT REGUIRRD: '
PFM-300 System Frame and Power Supply
Dual Trace Oscilloscope with 2-75 Ohm BNC through, Terminations
Frequency Counter 10 MHz
PEX-308 Extencer Board

b PROCEDURE:
1. With Generator in Frame, apply power.
2. Using a short 75 Ohm Cable and a feed through 75 Ohm Termination, check for 4 Vp-p = 5V of each
output signal. Output #3 — Burst Flag or Field 1.D.
P Output #4 — Compoasite SYNC
Output #5 — Composite Blanking
Output #6 — Vertical Drive o,
Output #7 — Horizontal Drive G
Output #8 — Subcarrier (should be 2Vp-p) ,:;:
® 3. It Subcamier Amplitude adjustment is not required, go to step 4. If required, place on Extender and 2
reconnect the subcarrier cutput to the Oscilloscope as in 2. Adjust L4 for 2 Vp-p.
o
4. Connect the subcarrier output to a frequency counter. Check for a 3.579545 MHz =5 Hz frequency. "\E
Adjust the front panel frequency control if required. gt.h‘
NOTE: This adjustment affects the internal reference only and should not be adjusted for any Genlock :}:
® funtion. i’
5. Loop A Video source through BNC Terminals 1 and 2 and Terminate at the Oscilloscope, Channel 2. :-;,,-
Connect Channel 1 to outpul #4 (Composite SYNC). Trigger Oscilloscope on Channel 1 and set swep =
to 10 uS/Div. Set display to ALT and adjust gains for viewing the Video and SYNC. {»'::
"f- !
° 6. Place the Generator in Geniock. The regenerated SYNC should lock 10 the Video SYNC. Adjust C40 for o
Lock. Apply a test signal to the input of the PSG-310 and observe the error votage on R67. R67 is a h
stand up resistor. Connect the oscilloscope probe to the “loop” on RE7 and then adjust C40, LOCK ot
FREQUENCY, s0 that the error voltage is 0.5 voits above ground when the unit is cold. This voltage may e
have to be slightly readjusted if the unit does not lock property. o
& d
° 7. Connect A 75 ohm Cable between output #6 (Vertical Drive) and the Extemal Trigger input on oscillo- o
scope. Switch oscilioscope to Ext. Trigger. Check that the regenerated vertical SYNC pulses align with .
Video SYNC. Adjust R62 if required. o
i
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TECHNICAL DESCRIPTION

This description is divided into ten sections (Figure 1). They consist of pulse generator, puise output,

subcarrier generator, subcamier output, video processing, color lock, horizontal timing, vertical timing, video

sense and power supply.

=

P s )
e T P

T
P

o

a8y

7

v

[
A
VIDEO PROCESSING '
Vieo—e] 21:02:03.:04,08,06, of ouTPUT .
Q7,08,09,Q10 —
Ul UZ 026'027' “_":
L Q28,029 ;.‘x-;]
L BURST 548
| FLAG o
P — SUBCARRIER ] e%0.e3, [ & &4
GENERATOR VERTICAL Q32,033 -‘;ﬂ
Q!1,012,Q14,Q17 -l TIMING .
u3s,ue us !
Q25 VERTICAL o
1 ué ORIVE S
HORZ. TIMING OFF ‘g:;-g::- !_
Q13,Q15,Q16, © ock v 7
Q20,021,022, ﬂ/" R
Q24 us ON HORZ. irS
T DRIVE o
VIDEO —™ a38,039, I
SENSE s Q40,Q4| -
u? e
1 J BLANKING e
BF -.042.043. '.
4,04
PULSE GENERATOR P Q44,043 =
Al SYNC 5
us,u9,uI0,uIlLUIZ ass,aet, [ !
-i Q48,049 ,::::
e
<2
FIGURE | "
N
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P PULSE GENERATOR -
The intemal frequency reference is a self-contained 14.31818 MHz oscilletor (A1). A1 is switched on and by

off with Q18 and Q19. The oscillator is tumed off whenever the Genlock Mode of operation is selected. Its %}.

output is coupled to Z8 through RE68 and C38. ZB8 is e gale controlled two-channel-input wideband t :

amplifier. The output on pin 7 is coupled back into an input through crystal Y2, This positive feedback ":

causes the amplifier 10 oscillate at 14.3 MHz. When the oscillalor A1l is Operating, it causes the VCQ Z8 to

. sympathetically lock. When A1 is off, D12 {a varicap diode) controls the frequency while C40 sets the center \-
frequency. D13 and D14 form a decoupled power source for 28; D13 and D14 regulete et =6.8 voits. )
The buffered output ({from Q23) drives 6 J-K flip-fiops, 29, 210 and Z11. 29 is wired as a synchronous
divide by 4, its output {pin 12} is 3.579545 MHz. 210 and Z11 are wired as a synchronous divide by 7, the

® output (Z11, pin 8) is 2.045 MHz. R89 and C49 limit the rise and fall times 10 meet the drive requiraments of

the sync generator IC Z12. The clock pulse is on pin 3.

212 is a completely self-contained sync generetor. It develops all the timing pulses prescrbed by RS-170.
The outputs used in this generator are: pin 16 composite sync, pin 15 horizontal drive, pin 14 composite
blanking, pin 12 burst tlag, pin 11 vertical drive, and pin 9 field ident. Pin 5 is a vertical reset input. A

@ negative going pulse on pin 5 will cause the generelor 10 reset 10 line number 11. All the outputs have the
same amplitude, +3.5 10 —8 volts.

PULSE OUTPUTS
All of the output cells ere the same. The sync output is typical. The oulput from 212, pin 186, is coupled into '.::-.
the cellby R96. D33 end D34 clip the 11.5 Vp-p pulse to 4 Vp-p. D33 reverses at —3.4 volts and limits the
negative swing to that level. D34 reverses at 0.6 volts end limits the positive swing to that level. The output
cell has a gain of 2 so that the output et the emitters of Q48 and Q49 is 8 Vp-p.

..
K ¥
5
.
.,

LAy By

The output cell is a high gain op-amp, with negative teedback provided by R124. R124 and R123 set the
gain at 2. C60 limits the frequency response ot the cell and prevents parasitic oscillations. R126 sets the
® output impedance to 75 ohms.

’ L)
P
P .

R

SUSCARRIER GENERATOK
The subcarrier generator (Z5) is a gate controlied two-channel-input, wideband amplifier. When pin 2 is high,
the 3.58 signal from Z9 is amplified. When pin 2 is low, the output from pin 7 is coupled back into the input
through crysta! Y1. This positive feedback causes the amplitier to oscillate at 3.58 MHz. D7 (e varicap diode)

e controls the frequency. D8 and D9 form a decoupled power source tor 25, D8 end D9 requlaie et =6 8
volls.

SUSCARRIER QUTPUT
Q26. 27, Q28 and Q29 make up an output cell identical to the PULSE QUTPUT cell with the exception of

o the input 3.58 tilter, L4 and C53. This tilter is a high Q resonant circuit tuned to 3.58 MHz. !ts orimary
function is 10 remove any harmonics in the incoming 3.58 MMz square wave signal. lis secondary lunction is
10 operate as a subcarrier emplitude control. This is done by de-tuning the circuit to decrease the signal al
the input 10 the cell. C55 1solates Ihe DC component from the output and R101 sets the output impedance at
75 ohms.
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VIDEO PROCESSING
input wideo is decoupled by C1 end C2 mio FET Q1. Q1. O2. Q3 and Q4 !orm an op-amp with R4

®
-:.,..‘1. f-‘-'_; .".'.'-'."-.

Ay
providing the negative teedback 10 sel the input gain at 2. Biasing tor the amphfier 1s proviced by op-amp 21. s“
This op-amp is the teedback ampltier tor the “feedback” clamp used In the INpul processing. ::*

,l

@ The clamped video at the emiters of Q3 and Q4 1s bandpass Uitered by R10, L.V and C9 (approximately 500 i
KHz) Q7 1s a sync pre-sinpper; it makes a very coarse st-p. The strpped sync from 27 controls the gate ot 3

Q9. a "sampie and hold" circuit. The sampte 1S taken at v.deo sync tip and the tip vellage 1s stored n C13. -
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21, e voltaga follower, prevents loading of C13. R23 end R24 divide tha voltaga output of Z1 by 2/3,
forming a refarence for the comparator Z2. The reference is always 2/2 sync amplitude. This insures that
the fine stripper {Z2) elways strips ef tha 66% point of incoming sync. The siripped sync is on pin 7 of Z2.

Q10 is e "box car” one-shot. It daveiops a 2 uS pulse following eech sync pulse. This pulse controls the

1. gate of Q8, a “sample and hold" circuit. The sampla is made at beck porch end stored in C12. R16
bypasses e smell emount of the video around tha sampla and hold circuit. This ellows the ¢clamp to "start up™
at tum on.

Q5 end Q6 form e noise cancelling circuit. Non-filtared video is coupled into Q5 through C7. Q5 is biased
slightty off 50 that only impulse noise more negetive than sync tip will cause it 1o conduct. When it conducts,
A the collector will go positive, turning on Q6. C10 has little affect on Q6's turn on time, but delays the turn off
time ebout 2 uS. The video going to tha sync stripper is low pass filtered to about 500 KHz which dslays it
ebout 1 uS. The strip reference voltape et Z2 pin 2 is pulled down eway from the noise by Q6 before tha
noise arnves et pin 3 (tha noise is delected from non-delayed video). Q6 does not releasa the reference
voltage until efter the impuise has anded (the turn off delay due to C10). In this way the noisa is not stnpped
e out by Z2; this in turn helps control the jitter in the regenerated pulses.

COLOR LOCK

The color lock consists of e closed loop made up of a chroma demodulator, a chroma ¢lamp, a “sample and
hold" circuit, a faadback amplifier, and a subcarriar oscilletor. Z3, a balanced chrome demoduletor, is driven
® by two input signals. The first is chroma from bandpass filter L2 and C17. The second is from the subcarrier
output amplifier through R52 and C32.  Z3 contains e voitage controlled phase shifting circuit, with the input
et pin 3, tha output at pin 1, end the control voltage at pin 2. A =45° range is provided with R29, the
subcarrier control. The subcarrier et pin 1 is coupled to the demodulator section through the quadrature
network C27, L3 end R38 to pin 6, the B-Y damodulator and pin 12, the R-Y demodulator. The R-Y {pin 10}
and the B-Y (pin 8) outputs from Z3 ara switched with S1 to couple either one to the phase comparator.
® Since the burst information conteined in these two signals is 90° different in phase, the reganerated
subcarrier locked to burst will be 90° displaced, depending on which one is selected by S1.

The chroma input to Z3 is either pin 14 or pin 15, depending on whether Q11 or Q12 is shunting tha chroma
signal to ground through C19 or C20. The demodulated output will change 180° as the input is switched

stween pin 14 and pin 15. In this wey as S2 directs the signal to either pin 14 or pin 15, the regenerated
subcarrier will change 180°.

With these three controls, St, S2 end R29, the regeneratad subcarrier can be phased 3560° with respect 1o
incoming video burst phase. S1 controls it n 90° steps. while S2 controls it in 180° steps and R29 phases it
linearly 90°. The selected output from 51 1s coupled to the clamp Q14. Q14 clamps by shunting the signal
® on C18 10 ground during sync tip. The clamp dnva is the prastnp pulse from Q7. Q17, e "sampie and hoid”
circuit semples the clemped demodulated chroma during burst. The sample dnve puise is from Q10. The
vertical drive signal from Z12 (pin 11) prevents samples dunng vertical interval, when burst is omitted
through D5. The sampiled voliege is stored in C30. Op-amp Z4 is tha feedback empliier end maintains a
control voitage on D7 in the 3.58 oscillator circuit.

T
‘e’
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L HORIZONTAL TIMING
Honzontal tming consisis of a closed loop made up Ot a sample pulse generelor. a ramp generalor, @ st
feedback amplifier. and a 14.3 MHZ oscillator. The sample puises ara derved trom Stnpped sync (Z2 pn 7). '_:::;:
2615 a 31.5 KHz “lock out”. fl1s a 40 uS one-shot Inggered by the leading edge o! sync. The output drives a :j
“box car” one sho! {Q15) that generates the sampe pulse. ,-1
e Q16 15 1n seras with Q15 and form a logical AND gate The pulse on the basa ot Q16 15 in ime with the !
ramp signal and gales the samole pulse out except during the ramp This prevents erroneocs samgles that ;';::
might occur due 1o no:3€ on incorming video T he oulput trom the AND gate Q15 and Q16. 15 coupled 10 Q13 r::.-:
where the "Do» car one-shol deveiops the sample pulse o
® D-9 -
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The ramp signal is derived from horizontal drive. The drive puise from Q40 and Q41 is level shifted by R90
and R84 to drive the one-shot Z7. The duration of the output pulse (pin 13) is determined by C45, R82 and
RSS, the HORIZONTAL PHASE control. The “box car” one-shot Q24 generates a 2 uS pulse at the trailing
P edge of the pulse form Z7. This in tum drves the AND gate Q15, Q16 and the ramp generetor Q21 (a Miller
integrator). A remp forms at the collector ot Q21. Q20 is a “sample and hold" circuit where the sample
pulse from Q13 samples the ramp from Q21 and stores the sampled voitage in C39. The feedback amplifier
Z4 maintains a contral voitage on D12 to control the trequency of the 14.3 MHz oscilletor,

VERTICAL TIMING

Vertical timing is achieved by resetting the generator iC (Z12) during the vertical interval. The reset puise is
generated by Q25 and drives pin 5 ot Z12. The timing pulse is derived from stripped sync (22, pin 7). C52
and R63 separate out the vertical puises by integration. The one-shot Z6 is triggered neer the leading edge
of the first vertical pulse. The duration ot the output pulse (Z6 pin 4) is controlled by C50, R61 end R62, the
VERT PHASE control. C48 couples this pulse into the “box car” one-shot Q25 where the reset pulse is
@ generaied et its trailing edge.

VIOEO SENSE

The vertical reset pulse from Z6, pin 13 is used 10 trigger e one-shot, Z7. The pulse duretion is set by C46
and R83 to fast several vertical fremes. Z7 is e retriggereble one-shot and will remain triggered so long as
® vertical resets ere detected. It video is removed from the generator, vertical resets will no longer be
generated and Z7 will be ellowed 1o finish its pulse. At that time the generetor will automatically revert to
internel mode.

The generator is teken in and out of lock by the video sense circuit through S3, When S3 is closed to Z7 pin
12, it will genlock it pin 12 is high {video present). It will revert to internal mode it pin 12 is low (no video). It

® pin S3 is open 10 pin 12, the generator will operate in internal mode. When S3 is in the genlock OFF
position, the junction of RS0 and R51 is held et a constant DC level (Z7 pin 12). This prevents eny signal at
the output of Z4 from disturbing the subcarrier being generated in Z5.

POWER BUPPLY
® The generator operates ori a =15V source end a +8 volt source. On-board regulators Z13 (+5), Z14 (+12)

and Z15 (- 12} requlete these supplies. The generator will operate so long as the input supplies ere: + 15V
to +25V, —15V 0 -25V, end +8V 10 +15V.

Z14, 215 and 216 are all over temperature and aver current protected.

.....................




MOTHER BOARD CDNNECTOR PIN ASSIGNMENT

Provides interconnects between the modules and the power supply, as well as batween modules to allow for
® maximum f{lexibility. The following table will allow for quick reference to what signals are available:

Mother Board Connector Aa Seen From Front:

Pin Pin
+8 voit D.C. aupply 1 A Syatem Ground
Input frormn BNC #1 or #2 2 B Shield of BNC connector #1 & 2
C input from BNC #1 or #2
Compoalte Reference Signai 8 J +15 volt D.C. aupply
K Burat fiag or fleld ident
Sync 10 . Blanking
Horizontal Drive 11 M Verticai Drive
Output BNC #4 12 N Output BNC #3
o Output BNC #6 12 P Output BNC #5
Output BNC #8 14 R Output BNC #7
-15 volt D.C. auppiy 15 S Subcarrier
PSG-310 SYNC GENERATOR
REAR PANEL CONNECTORS
1. Video in
2. Video In
3. Burst Flag or Field ldent. Output
4, Sync Output
5. Blanking Output e
6. Vertical Drive ":g
7. Horizontal Drive Output J
8. Subcarrier Output
’ -
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PSG-310 Parts List

Lenco Lenco
Symbol Deccription Part# Symboi Description Part#
At 14.31818 MHz Oscillator C27 120pF Mica
OE-10 4700010 CMO5FD121J03 2101120
C1 1 uF 35V Tant c28 4700pF 100V Ceramic
T368A105K035AS 2105102 CK058X472K 2102470
c2 1uF 35V Tant C29 100pF Mica
T368A105K035AS 2105102 CMO5FD101J03 2101100
C3 1uF 35V Tant C30 01uF 50V Ceramic
T368A105K035AS 2105102 UK-50-103 2103102
C4 1uF 35V Tant C3 1uF S0V Erie
T368A105K035AS 2105102 8131-050651105M 2105104
C5 10pF Mica CM04CD100D03 2100100 | C32 .01uF 50V Ceramic
Cé6 1uF 35V Tant UK-50-103 2103102
T368A105K035AS 2105102 | €33 15pF Mica CM05CD150J03 2100150
c? 250pF Mica Ca4 .001uF Mica
CMO05FD251J03 2101250 CMO5FD102J03 2102100
ca .01uF 50V Ceramic a5 .002uF Mica
OOUK'SO';“GI* 2103102 CMO6FD202.J03 2102200
C9 001:F Mica .
CMOSFD102J03 2102100 C36 47pF Mica CM(OSED470J03 2100470
; Ca7 1uF 35V Tant
c10 'O%ﬁgs'ggfoz 103 5102100 T368A105K035AS 2105102
. C3s 100F Mica CM04CD100D03 2100100
€11 330pF Mica Ca8  .0uF 50V Ceramic
CMO05FD331J03 2101330 C UK50-103 2103102
C12 .01uF 50V Ceramic C40 31 . .
5 OpF Tnm Cap Erie
= 0:”?;5500\"0; | EHO340R 538-011C-3-10pF 2510300
Olu ramic .
UK-50-103 2103102 | 4 O S acamic 5705702
C14 330pF Mica C42 33uF 20V Tant
CMO5FD331J03 2101330 362C336K020AS 2106330
C15 560pF Mica C43 470pF Mica
CMOSFD561J03 2101560 CMO5FD471J03 2101470
C16 56pF Mica CMOSEDS560J03 2100560 | (a4 220pF Mica
C1?7 56pF Mica CMOSEDS60J03 2100560 CMOSFD221J03 2101220
cis .01uF 50V Ceramic C45 680pF Mica
UK-50-103 2103102 CMO5FD681J03 2101680
C19 .01uF 50V Ceramic Cd6 22uF 20V Tam
UK-50-103 2103102 T368A225K020AS 2105220
C20 .01uF 50V Ceramic C47 .01uF 50V Ceramic
UK-50-103 2103102 UK-50-103 2103102
C21 .01xF 50V Ceramic C48 .001uF Mica
UK-50-103 2103102 CMO05FD 102403 2102100
caz2 33uF 20V Tant C49 33pF Mica CMOSED330J03 2100330
T362C336K020AS 2106330 | Cs0 02uF Mica CMO7FD203J03 2103200
Ca3 .01uF 50V Ceramic C51 1uF 35V Tam
UK-50-103 2103102 T368A 105K035AS 2105102
Ca4 01uF 50V Ceramic Cs52 AuF 100V Ceramic
LJK-50-103 2103102 CKO6BX 104K 2104101
C25 01uF 50V Ceramic C53 100pF Mica
UK-50-103 2103102 CMO5FD101J03 2101100
Cz6 01uF 50V Ceramic C54 10pF Mica CMCACD1C0L'G3 2100100
UK-50-103 2103102
D-12
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Lenco Lenco
Symbol Description Part# Symbol Description Part#
® C55 .01uF 50V Ceramic D27 1N914 100V 10mA Signal 3100914
UK-50-103 2103102 | pog 1N914 100V 10mA Signal 3100914
C56 10pF Mica CM04CD100D03 2100100 | po2g 1N914 100V 10mA Signal 3100914
C57 10pF Mica CM04CD100D03 2100100 D30 1N914 100V 10mA Signal 3100914
Cs8 10pF Mica CM04CD100D03 2100100 | D3y 1N914 100V 10mA Signal 3100914
e Cs9 10pF Mica CM04CD100D03 2100100 | pa2 1N914 100V 10mA Signal 3100914
C60 10pF Mica CM04CD100D03 2100100 | paa 1N914 100V 10mA Signal 3100914
Cé1 220uF Tant 10V Tant _ D34 1N914 100V 10mA Signal 3100914
- 1‘}3323272:;0‘0"5 2107222 | nas  yNg14 100V 10mA Signal 3100914
T368A105K035AS 2105102 | D36 1N914 100V 10mA Signal 3100914
® Ce3 14F 35V Tant D37 1N747 3.6V Zener 3100747
T36BA105K035AS 2105102
Co4 1uF 35V Tant L1 82uH Delevan 1641-823 4003820
T368A105K035AS 2105102 | L2 22uH Delevan 2307-223 4003220
ces 1uF 35V Tant L3 10uH Miller 9310-36 4003100
° HIERAMDSROISAG 2105102 | 14 22uH Nytronics VIV-22 4053220
C66 1uF 35V Tant
cor 1;3385‘:‘,1?::‘035’“8 2105102 ) g, 2N5457 FET-N Channel 3205457
T36BA105K035AS 2105102 | @@ 2N3906 P2 Signal 3203906
Q3 2N3904 NPN Signal 3203904
° D1 1N914 100V 10mA Signal 3100914 | 94 2N2906 PNP Signal 3203906
D2 1N914 100V 10mA Signal 3100914 | 95 2N3906 PNP Signal 3203906
D3 1N914 100V 10mA Signal 3100914 | Q6 2N3304 NPN Signal 3203904
D4 Deleted Q7 2N3906 PNP Signal 3203906
D5 1N914 100V 10mA Signal 3100914 | Q8 2N5457 FET-N Charnel 3205457
D6 1N914 100V 10mA Signal 3100914 | Q9 2N5457 FET-N Channel 3205457
® D7 MV830 Varactor 3100830 | Q10 2N3904 NPN Signal 3203904
D8 1N754 6.8V Zener 3100754 | Q11 2N3904 NPN Signal 3203904 .
D9 1N754 6.8V Zener 3100754 | Q12 2N3%04 NPN Signal 3203904 %
D10 1N914 100V 10mA Signal 3100914 | Q13 2N3906 PNP Signal 3203906 -
D11 1N757 9.1V Zener 3100757 | Q14 2N5457 FET-N Channel 3205457 e
<€ D12 MVB30 Varactor 3100830 | Q15 2N3904 NPN Signal 3203304 e
D13 1N754 6.8V Zener 3100754 | Q16 2N3904 NPN Signal 3203904 [
D14 1N754 6.6V Zener 3100754 | @17 2N5457 FET-N Channel 3205457 o
D15 1N914 100V 10mA Signal 3100914 | Q18 2N3906 PNP Signal 3203306 l;‘.-l}
D16 1N914 100V 10mA Signal 3100914 | Q19 2N3904 NPN Signal 3203904 iy
D17 1N914 100V 10mA Signal 3100914 | Q20 2N5457 FET-N Channel 3205457 e
hd D18 1N914 100V 10mA Signal 3100914 | Q21 2N3904 NPN Signal 3203204 .
D19 1N914 100V 10mA Signal 3100914 | Q22 2N3304 NPN Signal 3203904 R
D20 IN914 100V 10mA Signat 3100914 | Q23 2N3906 PNP Signal 3203906 "
D21 ING14 100V 10mA Signal 3100914 | Q24 2N3904 NPN Signal 3203904 -
D22 1N914 100V 10mA Signai 3100914 | 925 2N3906 PNP Signal 3203906 "
o D23 1N914 100V 10mA Signa: 3100913 | G926  2N3304 NPN Signal 3203504 g
D24 1N914 100V 10mA Signal 3100914 | 927  2N3306 PNP Signal 3203906
25 1N814 100V T0mA Sgnat 3100874 § 22F 2K NER Sgnay 3203904 A
D26 1IN914 100V 10mA Signal 3100914 | U289  2N3906 PNP Sgnal 32013306 s
A
® D-13 a4



RPSG-310 Parts List

Lenco Lenco

Symbo! Description Part# Symbol Description Part#
Q30 2N3904 NPN Signal 3203904 R26 1K Vaw 5% 1522100
Q31 2N3906 PNP Signal 3203906 R27 22K Vaw 5% 1523200
Q32 2N3904 NPN Signal 3203904 R28 2.2K Vaw 5% 1522220
Q33 2N3906 PNP Signal 3203906 R29 Front Panel
Q) 2N3904 NPN Signal 3203904 R30 10K Yaw 5% 1523100
Q35 2N3906 PNP Signal 3203906 R31 10K Vaw 5% 1523100
Q36 2N3904 NPN Signal 3203904 R32 8.2K Vaw 5% 1522820
Q37 2N3906 PNP Signal 3203906 R33 15 Ohm Yaw 5% 1520150
Q38 2N3904 NPN Signal 3203904 R34 15 Ohm Yaw 5% 1520150
Q39 2N3906 PNP Signal 3203906 R35 390 Ohm Yaw 5% 1521390
Q40 2N3904 NPN Signal 3203904 R36 75 Ohm Yaw 1% 1110750
Q41 2N3906 PNP Signal 3203906 R37 100 Ohm Vaw 5% 1521100
Q42 2N3904 NPN Signal 3203904 | R38 51 Ohm Yaw 5% 1520510
Q43 2N3906 PNP Signal 3203906 R39 4.7K Vaw 5% 1522470
Q44 2N3904 NPN Signal 3203904 R40 4.7K Yaw 5% 16522470
Q45 2N3906 PNP Signal 3203906 R41 1K Yaw 5% 1522100
Q45 2N3904 NPN Signal 3203904 R42 1K Yaw 5% 1522100
Q47 2N3906 PNP Signal 3203906 R43 1K Yaw 5% 1522100
Q48 2N33904 NPN Signa 3203304 | R44 1K Yaw 5% 1522100
Q49 2N3906 PNP Signal 3203906 R45 510 Ohm Yaw 5% 1521510

R46 22 Meg Yaw 5% 1526220
R1 1 Meg Yaw 5% 1525100 R47 18K Vaw 5% 1523180
R2 510 Ohm Vaw 5% 1521510 | R48 510 Ohm Yw 5% 1521510
R3 1K Yaw 5% 1522100 R49 51K Vaw 5% 1523510
R4 1K Vaw 5% 1522100 R50 10K Vaw 5% 1523100
R5 10K Vaw 5% 1523100 R51 10K Vaw 5% 1523100
R6 27 Ohm Yaw 5% 1520270 | RS2 4.7K Yaw 5% 1522470
R7 10 Ohm aw 5% 1520100 | RS53 470 Qhm Yaw 5% 1521470
R8 27 Ohm Vaw 5% 1520270 R54 470 Ohm Vaw 5% 1521470
R9 51 Ohm Vaw 5% 1520510 | RS5 Front Panel
R10 390 Ohm Yaw 5% 1521390 R56 270 Ohm Yaw 5% 1521270
R11 22K Vaw 5% 1523220 R57 270 Ohm Yaw 5% 1521270
R12 4.7K Vaw 5% 1522470 R58 1K Vaw 5°% 1522100
R13 10 Meg Yaw 5% 1526100 R59 68K vaw 5% 1523680
R14 10K Vaw 5% 1523100 R60 10K Vaw 5% 1523100
R15 10K Yaw 5% 1523100 R61 3.9K Yaw 5% 1522390
R16 1 Meg Yaw 5% 1525100 | R62 50K Pot Beckman 82PRS0K 1703500
R17 100K Vaw 5% 1524100 R63 390 Ohm Yaw 5% 1521390
R18 100K Vaw 5% 1524100 R64 1K Vaw 5% 1522100
R19 100K Vaw 5% 1524100 | R65 4.7K Vaw 5% 1522470
R20 51K Vaw 5% 1523510 | Re6 510 Ohm Yaw 5% 1521510
R21 33K Vaw 5% 1523330 | Re7 100K Yaw 5% 1524100
R22 2.7K Yaw 5% 1522270 | Re8 1.5K Vaw 5% 1522150
R23 1K Vaw 5% 1522100 R&Q 100K Vew 5o 1624100
R24 2K Yaw 5% 1522200 | R70 100K Vaw 5% 1524100
R25 2.7K law 5% 1522270 R71 470 Ohm Vaw 5% 1521470
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o PSG-310 Parts List

Lenco fenco
Symbol Description Part# Symbol Description Part#
® R72 470 Ohm Vaw 5% 1521470 Ri21 75 Ohm Vaw 1% 1110750
R73 1K Vaw 5% 1522100 Rt22 470 Ohm Vaw 5% 1521470
R74 18K Vaw 5% 1523180 R123 1K Vaw 5% 1522100
R75 510 Ohm Vaw 5% 1521510 R124 1K Vaw 5% 1522100
R76 510 Ohm Yaw 5% 1521510 R125 3.9K Vaw 5% 1522390
R77 1K Vaw 5% 1522100 | R126 75 Ohm Yaw 1% 1110750
® R78 1K Vaw 5% 1522100 R127 390 Ohm Yaw 5% 1521390
R79 1K Vaw 5% 1522100 R128 360 Ohm Vaw 5% 1521360
RS8O0 1K Vaw 5% 1522100 R129 360 Ohm vaw 5% 1521360
=13 10K Vaw 5% 1523100 R130 360 Ohm vaw 5% 1521360
R82 2.7K Vaw 5% 1522270 R131 360 Ohm Yaw 5% 1521360
® R83 68K Yaw 5% 1523680 R132 360 Ohm Yaw 5% 1521360
R84 1K Vaw 5% 1522100
Ra5 27K Vaw 5% 1522270 Ut MC1458CG Dual Op Amp 3301458
7 H National
R86 510 Ohm Yaw 5% 1521510 | U2 e it 300710
Ra7 5.1K Vaw 5% 1522510 U3 LM3067N Chroma
® R8s 1K Vaw 5% 1522100 Demodulator 3303067
AR89 560 Ohm Yaw 5% 1521560 1 4 MC1458CG Dual Op Amp 3301458
R90 1K Yaw 5% 1522100 | ys MC1445L 2 Ch. Switch 3301445
R92 22K Vaw 5% 1523220 | ysg DM74123N National
R93 22K Vaw 5% 1623220 Dual One-Shot 3304123
R94 22K Vaw 5% 1523220 u7 DM74123N National
o R95 22K Vaw 5% 1523220 Dual One-Shot 3304123
R96 22K Vaw 5% 1523220 us MC1445L 2 Ch. Switch 3301445
R97 470 Ohm Yaw 5% 1521470 | U9 DM7473N Dual J-K
ROB 1K Yaw 5% 1522100 Flip-Flop 3307473
RI9 1K Yaw 5% 1522100 | U'0  DM7473N Dual J-K
lip-Flop 3307473
® R100 3.9K Yaw 5% 1522390 U1 DM7473N Dual J-K
R101 75 Ohm %w 1% 1110750 Flip-Flop 3307473
R102 470 Ohm Yaw 5% 1521470 | U12 MM5321N National Sync
R103 1K Vaw 5% 1522100 Generator Chip 3305321
u13 LM7805 +5V Regulator
MOost K jaw S S National LM340T5 3317805
® R105 i Vew 5% 4522090 ui4 LM7812 +12V Regulaior
R106 75 Ohm Yw 1% 1110750 National LM340T12 3317812
R107 470 Ohm Vaw 5% 1521470 | U15 LM7912 12V Regulator D
R10B 1K Yaw 5% 1522100 National LM320T12 3317912 oA
R103 1K Vaw 5% 1522100 A
R110 3.9K Vaw 5% 1522390 Y1 3.579545 MH2 RCA 105330 4700060 .".\:
& R111 75 Ohm Yw 1% 1110750 | Y2 14.31818 MHz HA'5 4700020 i
R112 470 Ohm Yaw 5% 1521470 N
R113 1K vaw 5% 1522100 Miscellaneous KX
R114 1K Vaw 5% 1522100 I.C. Socket 16 Dip Cinch 4106120 :"
R115  3.9K 'aw 5% 1522390 Printed Circuit Board oY
® R116 75 Ohm Yaw 1% 1110750 Hé:‘:i;a‘:zip - 5041060 E
[} H e
::1; :;0,_.3:1 r:,:'w > :552;‘:82 #58028 58028 5500100 )
, E PSG-310 Crysta! Ground o
R119 1K Vaw 5% 1522100 Contact 551145¢ :..‘.
R12C 39K 'aw 5% 152239¢ .:-__\:
."\
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FRONT PANEL

Parts List
Lenco
Symbol Description Part#
Front Panel 5511406
R2% 20K Pot Beckman
78LBWR20K 1613200
R55 20K Pot Beckman
78LBWR20K 1613200
S1 MST-105D0 ALCO 4600090
s2 MST-105D ALCO 4600090
53 MST- 105D ALCO 4600090
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PSG-310/PSG-311 OPTION 1 ..::
VARIABLE BLANKING WIDTH MODULE i
INSTALLATION
The function of the Option 1 module is to substitute e new blenking signal in plece of the one generated in :.‘:::
the Netionel MM-5321 Sync Generetor chip on board the PSG-310 or PSG-311. It is Importent to note thet
the Option 1 module preserves the leading edge timing as set up by the generator chip, but it cdoes ellow the
trailing edges to be adjusted. Ancther very important feeture is thet the vertical blanking widths ere chenged
in half-line steps so thet the width does not very during the first ective picture line.
To instell the Option 1 module: :;-
1. Remove the MM-5321 Sync Generator chip (212) from the IC socke: on the PSG-310 or PSG-311 Sync ;.:::
Generator. SRy
Is

",

2. With a pair of needle nose pliars, carefully bend pin 14 of the MM-5321 chip outwerd end then plece the
chip in the socket on the Option 1 module. When plecing the sync generetor chip in the Option 1 module,
meke sure that the chip is properly oriented in the socket end not tumed eround by 180°.

H

D |

3. Plug the Option 1 module into the IC socket on the PSG-310 or PSG-311 Sync Generetor. Care must be o
taken when instelling the module to elign ell of the pins on the Option 1 module with the IC socket es it is _”

a very tight fit,

4. R1 - Horlzontal Bianking Widih - Adjustable from approximetely 8uS to 12uS with a nominel value of
10.76uS. Set for house requirements.

Il

v ety A

5. R12 - Vertical Biarking Width - Adjustable from approximetely 15 lines to 22 lines with @ nominal value
of 20 or 21 lines. Set for house requirements.
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PSG-310/PSG-311
OPTION 1 - BLANKING MODULE

Adjustable Horizontal and Vertical Blanking widths are accompiished by acding the Option 1 module to the
PSG-.;10 or PSG-311 Sync Generator. The Blanking signal trom the sync generator chip, U3, pin 14, is
disabled by bending the pin outward and not allowing U3 blanking to exit on pin 14 ot the IC sockel.
Horizontal and Vertical Blanking are made out of the Horizontal Drive and Vertical Drive pulses and OR'ed
together to form the composite blanking signal. The technical description will be divided into three sections
for clarity.

HORIZONTAL BLANKING GENERATION

Negative going Honzontal Drive leaves U3 on pin 15 and is bullered by Q1. Q1 presents the negative
going pulse to pin 11 of U1A for Horizontal Blanking generation and 1o pin 5 ot U1B for use in Vertical
Blanking generation. U1A is a CMOS one shot and it produces a negative going Horizontal Blanking pulse
on pin 9 of UT1A. R1, the Horizontal Blanking Width control, sets the widih ot the pulse on pin 9 ot U1A.

VERTICAL BLANKING GENERATION

Negative going Vertical Drive leaves U3 on pin 11 and is AC coupled by C5 and presented to the base of Q2
by way of R7. Q2 inverts the pulse and Q3 reinverts the pulse again and presents the negative going pulse
1o pin 4 of U2A and to D4. The tunction of Q2 and Q3 is DC level shifting of the vertical drive pulse. U2A is a
CMOS one shot and # produces a negative going Vertical Blanking puise on pin 7 ot U2A. R12. the
Vertical Blanking Width control, sets the width of the pulse on pin 7 of U2A. D4 and D5 form an OR gate
and mix the vertical drive pulse on the cathode of D4 with the vertical blanking pulse on the cathogde of D5.
The purpose of D4 is 10 provide the leading edge ot the Vertical Blanking puise (because of the propagation
delay thru U2A) and D5 provides the trailing edge of Vertical Blanking. The Vertical Blanking pulse from the
anoges of D4 and DS are presented 1o the clear input, pin 13, ot U2B.

The function of U1B and U2B is to make sure that when adjusting Rt2, the Vertical 8lanking Width control,
Vertical Blanking width moves in one half line steps. UtB is the second halt of Horizomal Drive one shot.
The time constants of R3 and C2 are set 5o that the output on pin 6 is slighily lonqger than one half of a line.
This pulse is split into two signal paths and is differentiated by C4-R5 and C3-Fi6. This produces pulses at
the leading and trailing edges of the differentiated pulse, and these signals are presented 1o pins t1 and 12
of U2B. U2B is a one shot with a long time constant (R14, C7) and is confinuously turned on except when
turned off by the Verticat Blanking pulse on pin 13. The output of U2B, pi~: 10, is a negative going Vertical
Blanking putse that can only change in width at hail line steps.

COMPOSITE BLANKING GENERATION

The Composite Bianking puise is generated by OR'ing the Horizonta! Blanking pulse and Vertical Blanking
puise together. D1 and D2 provide the Honzontal Blanking puise with D1 making up the ieading edge ot the
puise (because of the propagation delay thru UtA) and D2 provides the trailing edge ot the Horizontal
Blanking pulse. D6 provides the Vertical Blanking pulse and the Composite Blanking puise leaves the socket
of U3 on pin 14,
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PSG-310/PSG-311 ORPTION 1

VARIABLE BLANKING WIDTH MODULE

Parts List
Lenco Lenco
Symboi Description Part# Symbol Description Part#
C1 .001uF Mica R1 5K Pot Spectrol 62-1-1-502 1702500
CMOSFD102J03 2102100 | R 13K Yaw 5% S.AT. 1523130
c2 .001#': Mica 1 %
CMO5FD102.03 2102100 R3 56K vaw 5% S.A.T. 1523560
ca 001uF Mica R4 10K Vaw 5% 1523100
. H o,
CMO5FD102.03 2102100 | RS 10K Yaw 5% 1523100
C4 .001uF Mica R6 10K Vaw 5% 1523100
CMO5FD 102103 2102100 | R7 10K Yaw 5% 1523100
C5 2.2uF 20V Tant R8s 47K Vaw 5% 1522470
T36BA225K020AS 2105220 R9 22K Yaw 5% 1523220
Cé -1uF 100V Film R10 39K Vaw 5% 1522390
225P10491WD3 2104103 { gy 100K Vew 5% 1524100
c7 001uF Mica
CMOSFD102103 2102100 | A2 20K Fol Spectrol 1703200
cs 100pF Mica al
CMO5FD101J03 2101100 R13 15K Vaw 5% S.AT. 1523150
R14 56K Vaw 5% 1523560
D1 IN914 100V 10mA Signal 3100914 | P15 47K Vaw 5% 1522470
D2 1N914 100V 10mA Signal 3100914 | MG 14528BCP
03 1N914 100V 10mA Signal 3100914 ! Ak gne b B
D4 1N914 100V 10mA Signal 3100914 U2 MC 14528BCP
0% 1NS14 100V 10mA Signal 3100914 Dual QOne Shot 3304528
06 1N914 100V 10mA Signal 3100914
ME-2B-16-WC-810
o 2N3906 PNP Signal 3203906 16 Pin Dip Socket 4106121
Q2 2N3904 NPN Signal 3203904 Pninted Circuit Board
a3 2N3906 PNP Signal 3203906 (No Parts) 5021434
S.A.T. = Selected At Test
p-22
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PRODUCT WARRANTY

Lenco, Inc., Electronics Division warrants each new product manufactured by
it, to be free from defective material and workmanship and agrees to remedy
any such defect either by repair or reptacement at no charge for a period of two
years from the date of original shipment.

This Warranty does not extend to any Lenco products which have been
subjected to misuse, neglect, accident, incorrect wiring, improper installation,
or used in violation of instructions by Lenco, nor extend to equipment which
have been altered outside Lenco’s factory, without prior approval in writing, nor
1o equipment where the serial number has been removed, defaced or changed,
nor to accessories used therewith, not manutactured by Lenco.

Cathode Ray Tubes (CRT) used in products manufactured by Lenco are
warranted for a period of one (1) year from the date of original purchase.
CRT's covered by the Warranty must be delivered with proper packaging to
prevent damage. This Warranty does not extend to any CRT that is received at
the Lenco factory that has broken glass.

Equipment covered by the Warranty must be delivered by the owner, with all
transportation charges prepaid, t0 Lenco's factory for examination. If
examination discloses. in Lenco's judgement, that it is thus deiective, the
equipment will be repaired or replaced. Equipment returned prepaid under
Warranty and repaired in Lenco's plant will be returned with all transportation
charges, surface freight only, paid by Lenco. Units that fail under conditions
other than those covered above, will be repaired on a cost of components, plus
labor basis. All freight charges of equipment to be repaired. not under
Warranty, will be the responsibility of the owner.

This Warranty is in lieu of any other Warranty, obligation, or liability. expressed
or implied, including any Warranty of merchantability or fitness for a particuiar
purpose, with respect to any and all equipment furnished by Lenco. No
representative or persen is authorized o assumc fer Lence any Sther tiatitity in

connection with the sale of its products.

Under no circumstances shall Lenco, Inc., be liable, in contracts or in tort, for
any economic loss, including any loss of profits, or for any special or
consequential damage or loss arising from any cause.

All inquiries relating to either parts replacement or Warranty service shall be

directed to: Lenco, Inc., Electronics Division, 300 N. Maryland St., Jackson,
Missouri. 63755, attention: Customer Service — Phone 314-243-3147.

D-24
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OPERATING AND INSTALLATION INSTRUCTIONS
MODEL CAS-41
RS232 CODE ACTIVATED TERMINAL SWITCH

INTRODUCTION

The model CAS-41 CODE ACTIVATED RS232 asychronous Terminal Switching
Device is a self-powered unit which, when connected to a standard
modem or CPU, can switch between any combination of RS232 terminal
ports. Terminal status and modem operation can be tested by using
the ACK/NAK answerback and Data Loopback features.

OPERATION

The CAS-41 is programmed by a 2 ASCII character code seguence
received from the Modem port. The first character is a user
selectable prefix code which is programmed by setting switch S3
on the circuit board for the desired ASCII code. This character
when received resets the unit and closes all terminal ports. The
next character received configures the CAS-41 for the desired
operation (Refer to Table 3) and allows data to flow in both
directions until the next prefix code is detected.

CONNECTION

Before connecting, Refer to Table 1 and check the interface
requirements of the CAS-41, Terminals and Modem to assure proper
dataflow and avoid conflicts of inputs or outputs being on the
same pin.

Terminal
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® TABLE 1 INTERFACE REQUIREMENTS
TERMINAL PORTS MODEM PORTS
PIN SIGNAL 1/0 NOTE PIN SIGNAL 1/0 NOTE
1 Ground = 1 Ground —
2 TX Data In 2 TX Data Out "
3 RX Data out 3 RX Data In ory
4 Reqg. to Send In 2 4 Regqg. to Send Out ;H
5 Clear to Send Out 3 5 Clear to Send In a2
6 Data Set Rdy. Out 1 7 Ground -—— g
7 Ground === 8 Carrier Detect In -t
8 Carrier Detect Out 4 20 Terminal Ready Out 1 .
20 Terminal Ready In 2 L
Notes: -
.’
° 1. Always High (+) supplied by CAS-41 i
2. Select pin 4 or 20 for ACK/NAK feature on Jl1 thru J4 on ii
PC Board f{
3. Force High (+) by switching $2-7 ON b
4. Force High (+) by switching S2-8 ON (-
SWITCH SET-UP
"
To access the configuration switches, remove the four black i
screws attaching the plastic cover to the chassis and remove Pt
the cover. >
fc-
Select the baud rate and parity settings as shown in Table 2 !l
and 3. Select the PREFIX code, ACK/NAK, Loopback and Inter- N
face options as shown in Table 3, i
© IABLE 3 SAUD RATE SELECT - SWITCH §1 i
Select only one ON, all others OFF i
e,
RPosition Baud Rate o
LA
1 19200 -
2 9600
3 4800 N
4 2400 :::-f
5 1200 For 110 baud operation N
6 600 also switch §2-1 OFF 20
7 300 v
8 75/110 L,
it E-3 [
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TABLE 2 SWITCH 2  SET-UP
Position OQOn Of £
1 75-19.2K BAUD 110 BAUD
2 1 STOP BIT 2 STOP BITS
3 PARITY !
4 PARITY | |
5 INHIBIT ACK/NAK NORMAL 3 4 PARITY
6 INHIBIT LOOPBACK NORMAL ON ON ODD
7 FORCE CTS NORMAL ON OFF EVEN
8 FORCE DCD NORMAL OFF ON SPACE

OFF OFF I1ARK

PREFIX CODE SELECTION

Internal Switch 83 selects the desired Prefix code. Switch 1 thru
7 corresponds to bit 1 thru 7 of an ASCII code. All switches
should be ON except for the bits selected. For example, to select
CTRL A (SO0H) as the prefix code switch 1 should be QOFF and all
others ON. For CTRL Y (EM), switch 1, 4 and 5 should be OFF. A
non-printing character that does not affect the terminals operation
(Keyboard Lock etc.} should be selected since the prefix code will
be transmitted thru any port previously selected.

CONFIGURATION CODE SELECTION

The configuration code follows the prefix code and activates the
desired terminal ports and selects the ACK/NAK and Loopback
features. The configuration code is not transmitted to the
terminal since all terminal ports are closed after receipt of
the prefix code and will not be opened again until after the
configuration code.

Bits 1, 2, 3 and 4 of the desired ASCII code corresponds to
Terminal ports 1, 2, 3 and 4. Bit 5 selects the ACK/NAK
feature and bit 6 selects the Loopback feature,

Table 4 lists all 128 ASCII codes with the corresponding action
of the CAS-4). If the ACK/NAK or Loopback features are disabled
by switch 52-5 and 6 these functions will not be selected.
Disabling these features increases the port select characters
available. For example, eight different codes could be used

to select port 1.

Do not select a configuration code that is also used as the
prefix code since the unit resets on each prefix code.
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TABLE 4
Configuration Code Chart

Code  Terminel ACK/NAK Loopback Code  Terminel ACKINAK Loopoack | Code Verminal ACKINAK Loopback
NULL AL OFF NO NO + 12 a NO YES v 23 YES NO
SOH 1 NO NO 34 NO YES w 1223 YES NO
STX 2 ND NO - 1 34 NO YES X 4 YES NO
ETX 12 NO NG . 234 NO YES Y 1 4 YES NO
EOT 3 NO NO i 12234 NO YES z 2 4 YES NO
END 13 NO NO 1] ALL OFF YES YES [ 12 4 YES NO
ACK 23 NO NO 1 1 YES YES \ 34 YES NC
BELL 1223 NO NG ? 2 YES YES ] 1 34 YES NO
BS 4 NO NO 3 12 YES YES A 234 YES NO
HT 1 4 NO NO 4 3 YES YES - 1234 YES NO
LF 2 4 NO NO 5 13 YES YES ! ALL OFF NG YES
vT 12 4 NO NO [ 23 YES YES a 1 NO YES
FF a4 NO NO 7 123 YES YES b 2 NO YES
CR 1 34 NO NO 8 4 YES YE3 ¢ 12 NC YES
SO 234 NO NO 9 1 4 YES YES d 3 NO YES
Si 1234 NO NO : 2 4 YES YES e 1 3 NO YES
DLE ALL OFF YES NO ; 12 4 YES YES 1 23 NO YES
CC1 1 YES NO < 34 YES YES 0 123 NO YES
oC2 2 YES NO = 1 234 YES YES n 4 NO YES
oC3 12 YES NO > 234 YES YES i 1 4 NO YES
OCa 3 YES NO CEL 1234 YES YES j 2 4 NO YES
NAK 1 2 YES NO @ ALLOFF NO NO k 12 4 NO YES
SYN 23 YES NO A 1 NO NO 1 34 NO YES
ETB 123 YES NO B 2 NO NO m 1 34 NO YES
CAN 4 YES NO [+ 12 NO NO n 234 NO YES
EM 1 4 YES NO o) k) NO NO 4} 1234 NO YES
SUB 2 4 YES NO E 12 NO NO p ALL OFF YES YES
ESC 12 4 YES NO F 23 NO NO q 1 YES YES
FS 34 YES NO G 1223 NO NO t 2 YES YES
Gs 1 234 YES NO H 4 NO NO s 12 YES YES
RS 234 YES NO ] 1 4 NO NO 1 k| YES YES
us 1234 YES NO J 2 4 NO NO u 1 3 YES YES
sP ALL OFF NO YES K 12 4 NO NO v 213 YES YES
! 1 NO YES L 34 NO NO w 1223 YES YES
" 2 NO YES M 1 24 NO NO x 4 YES YES
] 12 NO YES N 234 NO NO ¥ 1 4 YES YES
$ k| NO YES 2] 1234 HO NO b4 2 4 YES YES
% t 3 NO YES P ALL OFF YES NO | 12 4 YES YES
.3 23 NO YES o] 1 YES MO ] 4 YES YES

122 NO YES R 2 YES NO } 1 34 YES NO
{ 4 NO YES s 12 YES NO " 234 YES YES
} 1 4 NO YES T 3 YES NO ? 12314 YES YES
* 2 4 NO YES U 1 3 YES NO

ACK/NAK ANSWERBACK

The ACK/NAK feature provides a means for the computer to determine
if a data terminal is counnected to the selected port or a device
is ready to send or receive data.

Bit 5 ¢f t{ne configuration code selects the ACK/NAK feature unless
switch S2-5 is ON. Immediately after the configuration code is
received the CAS-41 monitors pin 20 (Terminal Ready) of the
selected terminal port and sends to the computer an ACK code if
the signal is high (+) and an NAK code if the signal is low (-).
Jumpers (J1 thru J4) are provided to monitor pin 4 (Request to
Send) instead of pin 20.

LOOPBACK

The Loopback feature provides a means for the computer to perform
a data test by receiving and comparing data it sent via the ~rans-
mission line. Bit 6 of the configuration code selects the Loopback
feature unless S2-6 is ON. When seliected the CAS-41 will transmit
data received from the modem port back out the modem port. All
terminal ports and the ACK/NAK features should be switched OFF by
using a space as the configuration code.
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STATUS INDICATORS

LED indicators on the front panel of the unit display the status of
the terminal ports and communication lines.

Terminal 1 - 4

RX Data

TX Data

DCD

CTs

WARRANTY

Indicates terminal port selected.

Indicates data activity on the Received
Data Line of the Modem Port, pin 3.

Indicates data activity on the Transmit
Data Line of the Modem Port, pin 2.

Indicates status of the Data Carrier
Detect signal (pin 8) of the Modem Port.
DCD may be forced on by 52-8 in the ON
position.

Indicates status of the Clear to Send
signal (pin 5) of the Modem Port. CTS
may be forced ON by S52-~7 in the ON position.

One year repair or replacement at nc charge unless unit is damaged
due to mishandling or improper use. Call WTI for Return Authorization.

CUSTOMER SERVICE

Please contact our Customer Service Department for more detailed
information or technical assistance.

(714) 979-0363 or
(800) B54-7225 Qutside California Only

Western Telematic, Inc.
2435 S. Anne Street
Santa Ana, CA 92704
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