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CHAPTER 1

INTRODUCTION

1.0     Function:

The  Thermal Graphic Recorder, Model 9802, hereinafter  referred   to  as the TGR,
is a compact, self-contained hard copy line scan   recorder.   It  is  capable of printing
high  quality  permanent   records  of  either digital or analog input  signals,
emanating from  a variety of sources, such as:  computer analysis systems;
communication  systems;   side scan sonar systems;   sub  bottom   profiling sonar
systems;  and geophysical survey systems.

The  TGR uses a fixed thermal printhead that prints data on dry,   heat-sensitive
paper  or heat-sensitive plastic film.  The  two  output  media  are  interchangeable,
and  will  be  hereinafter  referred  to  as  thermal  paper.  The  display  and  historical
records  are permanent, presenting a smearless, odor-free,  hard  copy  display
which  is  free of carbon dust.   The  hard  copy   display measures 20.16" wide by
15.0 " in length before entering  the takeup chamber or leaving the TGR.

Time  is represented by a longitudinal progression of the  paper  through  the  TGR,
frequency is represented by  a  linear  scan  across  the  paper, and signal amplitude
is represented  by  the  degree  of grayness (white to black) printed by the scan
pixels. The  output  may be set for up to 64 shades of gray.  (Refer  to  the Test
Pattern, Figure 11).

The operation of the TGR may be conducted manually, or by remote  control.
Programmable  set-up  features   and  remote  control  applications are discussed in
APPENDIX A, in this manual.  The TGR is shipped ready for installation and
operation, without  the  need for additional mounting hardware (brackets or  plates)
or internal alignment adjustments.  A roll of thermal film and a  power cable are
supplied with the unit.

This  manual  is organized to provide operators and  maintenance  personnel
information  on the physical description of the  TGR,  its  installation  and functional
description,  operation,  data flow,  methods  of maintenance, and troubleshooting
procedures.   All   illustrations  for  the  TGR   are  found  in  Chapter  3.  Engineering
Drawings and Part Lists, as well as Schematics, are  included  in Chapter 7.  Tables
for each chapter are at the  end of the specific chapter.
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1.1     Physical Description:

The  TGR Model 9802, (Figure 1:  Overall Operational Drawing) is 29"  wide  by 7"
high by 22" deep, and weighs  approximately  65 pounds  with a roll of paper
installed.  (The mounting skids are .75" of the height.)

The  TGR  is  an  integral  assembly, made up  from  a  number  of corrosion-
resistant  plates which are approximately 21.5" long x  6"  wide  x  .25"  thick.  These
plates are  machined  to  close  tolerances, and bolted together forming a box frame
to which are attached  the  operating  and control  mechanisms.   This  rigid
assembly  is securely fastened into a heavy gauge aluminum case.  The  case is also
machined to close tolerances for attaching two (2)  rigid, square stock skids which
provide installation points and bottom of the case clearance.

The  TGR assembly is oriented to view records feeding toward the  viewer.   In this
orientation, the pixel numbering on the  paper  is from left to right.  The Control Panel
is to the right of the display  area, the Indicator Panel to the left.  The power input  is
on  the  back, right-hand side of the case  (see  Figure  6: Power Entry Module/Back
View  of Case).

Four (4) lifting handles are attached, one at each corner of the case, for lifting and
handling of the TGR.

The Connector Plate (where the analog and digital interfaces are located)  is  on the
left side of the case (refer to  Figure  3: Left  Side with Connector Plate).  For analog
signal processing, there  are  two completely independent channels (A and B).   The
standard  digital  interfaces are IEEE-488 (GPIB),  RS-232,  and Parallel  Printer.
These  are  discussed in  great  detail  in the appendicies  of this manual.  The
analog inputs and outputs are described in chapters 4 and 5.

1.2     General Specifications:

Table I lists the General Specifications of the TGR.

1.3     External Software Interface:

External  control  via the digital interfaces at  the  Connector Plate is described in
APPENDIX A.

1.4     Safety Precautions

The following are general safety precautions that operators must understand  and
apply  during various phases of  operation  and maintenance.  The TGR is a safe and
reliable unit to operate and  maintain  when  proper procedures and test equipment
are  used.
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General precautions are as follows:

       o   Keep  away  from live circuits.  Operating  and  maintenance
            personnel must, at all times, observe all safety regulations
            pertaining to electronic equipment.

       o   Caution must be exercised when removing or inserting printed
            circuit  boards  (PCBs), to prevent damage to them or  their
            components.

       o   The  TGR PCBs contain components sensitive to  electrostatic
            discharge  (ESD).  Approved ESD prevention techniques  must
            be  used  when working on or handling  PCBs.   ESD-sensitive
            components are usually labeled, as shown right:

       o   Avoid  the use of flammable or toxic cleaning fluids such as
            carbon  tetrachloride.  Use isopropyl alcohol following  the
            warning in the manual.

       o   Use  care  when soldering.  Avoid breathing the  fumes  from
            soldering,  use proper eye protection, and be sure the  area           is
ventilated.

ATTENTION
STATIC DEVICE

TABLE I
General Specifications

            Power                          84-265 VAC, Auto-sense;  225 Watts

            Dimensions                  29"W x 22" D x 7" H

            Approximate Weight      65 Lbs. with Paper

            Printhead Type              20.16" Thermal Printer

            Paper Type                   Heat Sensitive Paper or Film

            Paper Width                  20.66"

            Paper Roll Length          Paper: 300'/Film: 230'

            Resolution                     203 Dots/inch for 4096 Pixels

            Shades of Gray             Variable up to 64
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CHAPTER 2

INSTALLATION

 2.0    Installation

 2.1    Mounting:

The Model 9802 Thermal Graphic Recorder
(TGR) can be mounted to a flat surface
using several #10-32 threaded holes in the
bottom of the recorder case.  Refer to Figure
2, Mounting Configuration, in Chapter 3:
Orientation and Location of Components.

All  illustrations  for  the  TGR  may be  found
in  Chapter  3.   Engineering drawings and
Parts Lists are in Chapter 7.

2.2    Power:

The  AC  line  input for the TGR is provided at the  Power  Entry Module  located  on
the back, right-hand side of  the  case  (as viewed  by  the  operator).   Refer to
Figure  6:   Power  Entry Module/Back  View of Case in Chapter 3.  In addition to the
line connector, the module contains the power switch, line filter, and line  fuse.  The
TGR requires 84-265 (auto-sensing) VAC  nominal, 50-400  Hz.   An external
grounding post is provided next to  the Power  Entry  Module.  A diagram of the

21.06

4.000

8.340

2.500

2.250

2.312

10-32 UNF 2B
8 PLACES

Special Note:  
The TGR

weighs approximately
65 Lbs (29.4 kg), use
two people to move
and mount the
recorder. In addition
do not mount the
9802 beyond a 90
degree angle. The
9802 is designed to
hold paper from 0
degrees to 90
degrees.

0

90
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Power Supply function  is shown in Figure 9:  Power Supply Diagram.

2.3      Interface Connections:

The  analog and digital signals are routed through the
Connector Plate,  which is located on the left side of the
case.  Refer to Figure  3:   Left  Side  with   Connector
Plate.   The  digital interfaces  are clearly labeled on the
Connectory Plate and  are discussed  in the Software
Supplement to this manual.  In  order for  analog data to be
processed, it is necessary to attach  the input  cables to the
appropriate BNC connectors on the Connector Plate.
There are eight (8) of these connectors:

           o   Three  (3)  BNC  connectors for each of the  two  analog
                channels  (SIGNAL  IN, KEY OUT, and TRIGGER IN).   These
                connecters allow the TGR to integrate with the signaling
                devices which are collecting the data.

           o   Two  (2)  BNC connectors for external clocking of  chart
                speed  (CHART), and/or remote controlled printing of  an
                event line, status message, or set-up annotation (MARK).

        The Configuration Dipswitch located on the lower right corner of
        the  Connector  Plate is used for setting paper type  (paper  or
        film).   The TGR is shipped with paper, and the #8 dipswitch  is
        correspondingly  set for "OFF".  For film, the #8 switch  should
        be set to "ON."

More  information  on the Connector Plate Assembly is  found  in Chapter 4.

2.4    Loading Paper:

Before  the  TGR is ready for
operation, paper must be

Slot for Screw Driver

RS-232

PRINTER

IEEE-488

SIGNAL IN

CHANNEL A  

KEY OUT

TRIGGER IN

SIGNAL IN

KEY OUT

TRIGGER IN

CHANNEL  EXTERNAL  

CHART

MARK

CONFIGURATIO
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properly loaded in the paper feed chamber, and threaded through the chart drive
mechanism.   This is accomplished by the following  steps (refer to Figure 3):

1.  OPEN THE PRINT ROLLER ASSEMBLY:  While lifting up on the two retractable
plungers, slide the roller latches fully back  towards  the  front  of the TGR.   Note
that  the plungers have knurled grips.  Do not turn them, they are  to  be lifted.  Grasp
the two black handles to which the latches are mounted, firmly, and slowly swing the
Roller  Assembly  open.   The  mechanism may  be  rested  gently against the View
Panel while the paper is loaded.

  CAUTION:   WHEN THE PRINT ROLLER ASSEMBLY IS RESTED  OPEN,
SUDDEN MOVEMENT OF THE TGR MAY CAUSE  THE  PRINT ROLLER
ASSEMBLY  TO  FALL.  THIS  CAN CAUSE INJURY TO THE OPERATOR.   BE
SURE  THE TGR IS STEADY, OR
THE MECHANISM IS HELD OPEN
SECURELY WHEN LOADING
PAPER.

2.  INSERT  PAPER  ROLL:   Snap
the roll of paper  into  the
paper  support  blocks so
that paper will feed from  the
underside of the roll.  The

outside surface of the paper
roll  is the one that must press
against the  Printhead. Holding   the
edges   of   the  paper   evenly,   pull
approximately  16 to 20 inches of
paper straight up  and then lay the
slack over the back of the TGR.

3.  CLOSE  PRINT  ROLLER
ASSEMBLY:  SLOWLY lower  the
Print Roller Assembly until the roller
rests against the paper and
Printhead.  Before seating the roller
all the  way, make any adjustments to the paper necessary to keep even margins.
Once satisfied with the paper alignment, pull the  slack  in the paper tight towards the
front of  the TGR.   As  this is done, the Print Roller Assembly  will seat  completely
against the Printhead.  Again, lift the retractable  plungers, and advance the roller
latches to their  full  forward and locked position.  The  operator should be able to pull
the paper manually, with moderate resistance, past the Printhead.

4.  THREAD THE PAPER THROUGH THE DRIVE MECHANISM:  Grasp the thumb

Lift up on the
retractable
plunger.

Then slide
latch back

Retractable
Plunger

Latch

Handle
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screw on each pinch roller cam and
rotate the cams towards  the front of the
TGR.  After doing this,  there should  be
a 1/8 inch gap between the pinch  and
drive rollers  (the  drive  roller is coated
with  urethane). Thread  the loose paper
through the gap evenly, and pull all
slack out.  The paper should rest flat
against  the view  panel,  and  align
parallel to  the  frame's  side risers.
If the paper does not align, re-open the
Print  Roller  Assembly and adjust the
alignment.  Rotate  both pinch  roller
cams towards the back of the  machine
to lock  the pinch  roller  against  the
drive roller.  The paper  is now loaded
and ready to attach to the  Take-Up
Core,  or  run free from the front of the
TGR.   If  the paper  drifts  or skews
during operation, refer  to  the
troubleshooting section of this manual.

Paper/film draped over
the back riser

Notice the print roller
is not fully engaged

Printhead riser

Pull back on the
paper and let the
roller assy. snap
into position.

View Panel

Drive Roller

Cross Riser

Pinch Roller Cam

Pinch

Thermal
Film/paper

Take-up Chamber
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CHAPTER 3

ORIENTATION AND LOCATION OF COMPONENTS

3.0     Introduction:

The  instructions  for  mounting  the TGR,  attaching  the  power source,  and  loading
the paper are in Chapter 2.   This  chapter describes  the components and their
relationships to each  other, mainly  by  use of illustrations.  All the illustrations for
the TGR  are in this chapter.  Engineering Drawings and Parts  Lists, including
Schematics, are in Chapter 7.

In  a  standard application, the viewing area of the printout  is set  so  that the paper
moves from the back of the  viewing  area towards the front, where the operator is
standing.  The Printhead is  at  the back, and the Take-up Roller is at the front.  It  is
recommended  that the operator identify all parts and be familiar with  the location of
all components.  The Power Entry Module  is on  the  back,  right-hand  side of the
case, as  viewed  by  the operator.

In  this  orientation,  the Control Panel is on  the  right,  the Indicator  Panel  is on the
left.  The Connector Plate, which  is the  location for analog and digital inputs, is on
the left  side of  the case.  The roller latches and handles, which are used for lifting
the Print Roller Assembly to load paper, are visible  at the  top of the viewing area on
either side.  Figure 7:   Systems Diagram,  Top  View, gives a diagrammatic
representation  of  the components  within  the  TGR.  When the Viewing  Panel  has
been removed,  it is also recommended that the operator trace  various connections
through the machine.
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3.1      Figures:

Refer  to the illustrations in this chapter when studying the TGR components.  The list
of figures follows.

FIGURE TITLE PAGE

 1 Overall Operational Drawing 3-3

 2 Mounting Configuration 3-4

 3 Left Side with Connector Plate 3-5
   Right Side, Sectional, Interior View

 4 Control Panel 3-6

 5 Indicator Panel 3-7

 6 Power Entry Module 3-8
   Back View of Case

 7 Systems Diagram, Top View 3-9

 8 Card Cage 3-10

 9 Power Supply Diagram 3-11

10 Data Flow 3-12

11 Test Pattern 3-13
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FIGURE: OVERALL OPERATIONAL DRAWING
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MOUNTING CONFIGURATION

FIGURE 2:   MOUNTING CONFIGURATION
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Carrying
Handles (4)

FIGURE 3: LEFT SIDE
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FIGURE 5: INDICATOR PANEL
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UNIVERSAL POWER INPUT

Figure 6: Power Entry Module
              Back View of Case
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FIGURE 7: SYSTEMS DIAGRAM
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CHAPTER 4

FUNCTIONAL DESCRIPTION

 4.0  Introduction:

This  chapter  contains the functional description of  the  Model 9802  Thermal
Geophysical  Recorder, beginning with  an  overall level,  proceeding to the major
functional level, and  concluding with a description of the individual components, the
knowledge of which is essential to the operator.

NOTE:   All  illustrations  in  this manual  are  in  Chapter  3.  Engineering  Drawings
and Parts Lists are in Chapter 7.   Tables pertaining to this chapter are at the end of
the chapter.

4.1  Overall Functional Description:

Refer  to  Figure 10:  Data   Flow,  for  an  overall  functional description.

Analog  Data:   The TGR receives, digitizes, formats and  buffers analog  scan  data.
It receives external analog  data  directly through  two channels (A and B), and is
capable of printing  from both  channels,  separately,  when one channel  uses  the
entire presentation, or at the same time, each channel using one half of the  display.
These  channels are  completely  independent  and operate  on  separate  time
bases, each  with  selectable  delays (refer  to  Table  II, Analog Interface).  Each
channel  may  be connected  to a separate signal source.  Within the TGR, data  is
formatted  and digitized by the Analog-Digital (A-D) Converter on each Analog Board,
in preparation for printing.

Digital  Data:   Information on digital data is discussed in  the appendicies of this
manual.

Output:   The  TGR  output  uses a  thermal  Printhead  and  heat sensitive paper or
film.  Under remote or internal direction, the TGR  is  capable of writing a line of 4096
pixels (203  dots  per inch)  on each print line.  The print line is thus the scan line, and
real time data can be printed at up to 32 scans per  second. Inversely,  the  fastest
time  in which a scan of  data  may  be printed  is  31 milliseconds (1/32 on the
control).   Each  pixel applies  heat  to  the paper, and prints signals across  the  20"
display.   The  intensity of the printed signals is reflected  by their degree of darkness.
The  TGR produces the image of the data on the paper.  After  the scan   cycle  is
completed,  the   thermal  paper  is   advanced automatically.   If desired, control
settings can be included  on the printout.  This is accomplished by use of the
ANNOTATE switch on  the  CHART section of the Control Panel (refer to  Figure  4:
Control Panel).
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4.1.1   Power System:

The  AC  line  input for the TGR is provided at the  Power  Entry Module  located on
the back of the case.  In addition to the line connector, the module contains the
power switch, line filter, and  line  fuse.   Refer  to Figure 6:  Power Entry Module.
The  TGR  requires  84-265  (auto-sensing)  VAC,  nominal  50-400  Hz.   An external
grounding post  is provided next to  the  Power  Entry Module.   The  power  is then
fed into the Power  Supply  Printed Circuit  Board (PCB) Assembly, where it is
rectified to 300  VDC.  Four DC-DC converters, attached to that assembly, produce
+12/-12 VDC, 24 VDC and 5 VDC.  A diagram of the Power Supply Function is
shown in Figure 9: Power Supply Diagram.  Details on the routing of the power supply
are discussed in Paragraph 4.1.1.1.

4.1.1.1 Power Supply Function:

The  voltages  are  routed as shown in Figure  9:   Power  Supply Diagram, and as
outlined below.

            24 VDC is supplied to:  

            o   The Printhead and Print Lamp.

            5  VDC  is  supplied  to:  

            o  The motherboard,  and through the motherboard to the
                Microprocessor Board, the Control Board, and both
                Analog Boards.  5 volts is also routed to the Take-Up
                Motor Assembly, the Control Panel, and the Power
                Supply Shield Assembly.

            +/- 12 VDC is supplied to:  

            o  The  two  Analog Channel Boards, the Indicator  Panel,
                the  Chart  Module,  and the RS-232  circuits  on  the
                Microprocessor Board.

More  details  on  the Power Supply are  discussed  in  paragraph 4.1.4.1.

4.1.2   System Interface:

All  system  interfacing is accomplished at the Connector  Plate.  Analog  inputs  and
outputs require cabling that will  mate  with standard one pin BNC jacks.  The RS-232
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cable must mate with a 25 socket  "D" connector located on the top, left hand corner
of the Connector  Plate.  Requiring a 25 socket, "D" connector mate, the Parallel
Printer  Interface connector is located just below  the RS-232.   Below  the  Parallel
Printer Port  is  the  IEEE-488 Interface  connector.  This is a standard GPIB female
connector.  Refer  to Figure 3:  Left Side with Connector Plate.  The digital interfaces
and  remote control are discussed  in  the  Software Appendix in this manual.

4.1.2.1  Analog Interfaces:

On  the Connector Plate there are eight (8) BNC connectors, as listed below:

            o Three  BNC  connectors (SIGNAL IN, KEY OUT, AND  TRIGGER
                IN)  for each of the analog channels.  These  connectors
                allow  the  TGR  to  integrate with  the  analog  source
                devices which are collecting the data.

            o  Two (2) BNC connectors for External Chart Control (CHART
                and  MARK).   Chart  speed and Mark  inputs  are  routed
                through these connectors.

Refer  to  Table  II, Analog Interface, for information  on  the analog signals.

        a.   Analog  A  Interface:   The dipswitches for  the  Analog  A
        channel  are  on the Analog A card which is located in the  Card
        Cage.  Settings for I/O configuration are listed in Table III.

        b.   Analog  B  Interface:  Dipswitch settings  for  the  Analog
        Channel B are on the Analog B card, which is located in the Card
        Cage.  Settings for I/O configuration are listed in Table III.
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4.1.2.2  Configuration Settings:

The  settings  on the Configuration Dipswitch on  the  Connector Plate  set  paper
type (# 8 "ON" = film, "OFF" for  paper),  and certain  interface  parameters.  Settings
for I/O  configuration are shown in Table IV.

4.1.3  Data Flow Function

Analog  scan  data  enters the TGR through the  Analog  Interface connectors  on the
Connector Plate.  Scan data for channels A and B  is  digitized by A-D converters and
buffered in memory on  the Analog  Interface  Boards.  (Position 2 and 3, from top,  in
the Card  Cage.) The data is then retrieved by the Microprocessor and driven  to  the
Printhead through the Control Board.   Refer  to Figure  8.  Other boards in the Card
Cage are the  Microprocessor Board  (position # 1, from top) and Control Board
(position #  6, below  Micro.).  All the boards in the Card Cage communicate with
each  other through the STD-
BUS motherboard.  Refer to
Figure 10, Data Flow, for an
overview of the data flow
function.  All set-up functions
and operational parameters are
stored and executed by a
programmed EPROM on the
Microprocessor Board.

4.1.4 Major Components and
Their Function:

Refer to Figure 7:  Systems Diagram, Top View, for a diagrammatic representation of
the following components.

4.1.4.1 Power Supply Assembly:

The  power  that energizes all of the TGR's systems comes from  a single  power
supply located on the Printhead Cross Riser,  below the Printhead.  The Power
Supply consists of four (4) components:

            1.  Power Supply P.C. Board Assembly
            2.  24 Volt, DC-DC Converter
            3.  5 Volt, DC-DC Converter
            4.  +/- 12 Volt DC-DC Converters

RS-232

PRINTER

IEEE-488

SIGNAL IN

CHANNEL A  

KEY OUT

TRIGGER IN

SIGNAL IN

KEY OUT

TRIGGER IN

CHANNEL  EXTERNAL  

CHART

MARK

CONFIGURATIO
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The Power Supply P.C. Board has the function of rectifying  the 84-265 VAC input
into 300 VDC.  The 300 VDC is then directed  to the inputs of the 5 V, +/- 12 V and
24 V DC-DC converters.  Refer to Figure 9.

      o    The  24 volt converter has an output voltage of 24 VDC and is
            used  to  power the Printhead and Print  indicator.   Mounted
            directly  to  the Printhead Cross Riser, the  converter  sits
            underneath  the  Power Supply P.C.  Board, closest to the  AC
            line input.

        o   Like  the 24 volt converter, the 5 volt converter is  mounted
             directly  to  the Printhead Cross Riser, and sits  underneath
            the  Power Supply P.C.  Board.  After converting the 300  VDC
            input  to  5  VDC, this supply's voltage is directed  to  the
            Control  Panel, Take-up Motor, Indicator Panel, Chart Advance
            Module,  and the P.C.Boards  in  the Card Cage.

        o  The  +/-  12 volt converters are mounted on top of the  Power
            Supply  Board.   They supply the voltage for the circuits  on
            the  Analog Interface Boards, the RS-232 interface  circuits,
            and the Chart Advance Module.

]

5 volt trim

-12 volt trim pot
12 volt trim pot

24 volt trim pot

ground test point-12 volt test5 volt test point

+12 volt test point

24 volt test point (see chart)



4-6

Model 9802 Series                                                                    Chapter 4
Thermal Graphic Recorder                                                        Functional Description

4.1.4.2 Microprocessor Board Assembly

The Microprocessor Board can be thought of as the central nervous system  of the
TGR.  Through its logic, commands are executed  to drive  the  various
systems  and sub-systems of  the  TGR.   The Microprocessor  Board is
also the location of the system's memory and   the  RS-232  interface
circuits.   Set-up  functions  and operational  parameters  are  stored
and executed by  a  computer programmed EPROM that mounts to the
board.  Through the  STD-BUS motherboard,  the Microprocessor Board
can communicate with  the other  circuit  boards in the Card Cage.  The
Card Cage houses  a maximum  of six boards, and is located in the
middle of the  TGR, under  the View Panel.  Refer to Figure 8:  Card Cage, and
Figure 10:  Data Flow.

4.1.4.3  Control Board Assembly

The  Control  Board  acts as the eyes, ears, and  hands  for  the
Microprocessor  Board.    Through  this    STD-BUS   card,   the
Microprocessor reads the status of all the TGR's systems, listens for
anomalies, and acts in accordance with set-up parameters.  In short,
the  Control Board serves as the internal interface  card between  the
Microprocessor  Board  and  the  rest  of  the  TGR components.   The
Control Board mounts in the last slot,  bottom, of the card cage.  Refer
to Figure 8:  Card Cage.

4.1.4.4  Analog A and B Interface Board Assemblies

Before  analog signals being fed into the TGR can be printed, the data
must  go through a sequence of events.  This  sequence  is executed on
the Analog Interface Boards.

            1. In  the  first phase of this cycle, the operator  defines
                what  portion of, and in what manner, the signal is to be
                viewed.  By  manipulating  the levels of GAIN  and
                THRESHOLD, and selecting the PRINT POLARITY, the
                operator creates the core of data to be examined.

            2. After the raw data has been refined, it is converted into
                a digital format and stored in a memory.

            3. Once  that  memory  has a full scan of data  in  it,  the
                Microprocessor  Board  removes the data and  channels  it
                through the Control Board to be printed.

ATTENTION
STATIC DEVICE

ATTENTION
STATIC DEVICE

ATTENTION
STATIC DEVICE
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4.1.4.5 Parallel Interface Board Assembly

The  Parallel  Interface Board is used to send digital  data  and
commands  to  the Model  9802.  Protocol  on  the  interface  is provided
in  Appendix  B.   By  using  the 9802  Series  Remote Application
Software,  an  operator  may  remotely  control  the recorder  by
connecting a free LPT Port on his or her PC to  the 9802 Parallel
Interface.

4.1.4.6 IEEE-488 Interface Board Assembly

Like the Parallel Interface Board, the IEEE-488 (sometimes called
GPIB) Interface Board is a high speed, 8 Bit, parallel interface. Digital
commands  and  data may be sent from a  host  processing system  to a
Model 9802 Series Recorder.  Protocol information to assist in
interfacing with IEEE-488 is provided in Appendix B.

 4.1.4.7     Control Panel

The  Control Panel provides operator interface with the TGR.  The Control  Panel
has three divisions, CHANNEL A, CHANNEL  B,  and CHART.  Refer to Figure 4:
Control Panel.

1.  CHANNEL  A & B Controls.  Controls for either channel may  be
operated separately  or at the same time.  Details  on  each control
follow.

LOCKOUT Indicators -  There are LOCKOUT indicators for each of the
three  sections  of  the   Control  Panel.   When   any combination  of
CHANNEL A, CHANNEL B,  and/or CHART  functions  are   being
controlled  remotely,  a  5  Volt  signal   will illuminate the  corresponding
light-emitting diodes  (LEDs). These indicators are located at the top of
the Control Panel,  just above the CHANNEL A controls.

SCANS -   The  time frame in which a printed line of  data  is displayed
over can be set by the  inner  portion  of  the concentric  switch, located
at the upper left hand corner  of each CHANNEL section.  If a scan can
be thought of as an open window  through  which  data  is allowed to
pass,  the  scan control would determine the amount of time that the
window is open.  By setting the inner part of the concentric which for the fastest time,
1/32 of a second per scan, the operator has opened the data window for a very short
period.  This setting is  generally  used when the medium being surveyed  is  close
enough to the ship to allow source signals to return quickly.

ATTENTION
STATIC DEVICE

ATTENTION
STATIC DEVICE

CHANNEL A

LOCKOUT

CHART

LOCKOUT

KEY SCANS

8
STBY
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2
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Conversely,  if the operator is surveying in deep water,  the window  must be open for
a longer period of time, in order to collect  data  from signals which are returning over
greater distances.    The  DELAY  control,   discussed   below,   can manipulate that
general equation.  In short, the SCAN control allows  analog data to pass through the
SIGNAL IN BNC on  the Connector  Plate  for a selected period of time in  order  to
generate  a  scan.   When  the control  is  set  for  shorter durations,  more scan lines
are generated over a fixed period of time.

KEY  -  The KEY control is found on the lower deck, or  outer ring,  of the concentric
switch.  This control is used to set the  time base for triggering whatever signal source
is being used.   The KEY control sends a "zero pulse" to the signaling gear,  to let it
know that a scan of data is being collected. The signaling device takes that
information and generates the source  signal  according  to how it is configured.   If
the operator keys  the signal source to generate a signal  every 1/4  second, the
SCANS window would need to be open at  least every  1/4  second, in order to collect
all the  data  coming back.   The KEY control is used only when the TGR is set  for
internal triggering.

DELAY  -  In deep water applications, an operator may not  be
interested  in  all  the data coming in through  a  prolonged scan.   If the
scan window is left open to retrieve a  signal coming  back from a great
distance, the operator is forced to use  display space to print all the data
from the scan.   In most cases, this would show a lot of water and not
much else.  To  compensate for this, the operator may choose to delay
the time  that the scan window opens.  If it takes 2 full seconds for  a
signal to return to the ship, the operator may  choose to  set  the  DELAY  switch to 2
seconds.   The  greater  the distance the signal has to travel, the greater the delay
that may  be necessary.  The DELAY control is located to the right of the SCANS
control in each CHANNEL section.

READY  INDICATOR  - In the middle of each CHANNEL section  on the
Control panel there  is a 5 volt  "READY"  LED.   When illuminated,  it
indicates that analog pannel is  ready to accept a scan of data.  When
the TGR is printing at faster speeds, this light will flicker.

THRESHOLD  -  The  THRESHOLD  Control is  used  to  eliminate
background  noise on each channel.  The TGR is able to  mask small
background noise by adding a negative DC offset to the incoming
signal  while printing.  The THRESHOLD  control is located directly
under the SCANS control.

READY

-               +
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TRIGGER LEVEL - The TRIGGER LEVEL control has two functions:

                o   If  the TRIGGER LEVEL control is turned fully counter
                    clockwise,  the  TGR  is set  to  trigger  internally
                    (INT).   It  is in this case that the operator  would
                    make  use  of the KEY control (see above).  Based  on
                    how  often  the  TGR  is collecting  scan  data,  the
                    transducer needs to be pulsed to generate a signal.

                o   If the TRIGGER LEVEL control is turned clockwise, the
                    setting is for external (remote) triggering.  In this
                    case,  the scan is initiated by the signal coming  in
                    through  the TRIGGER IN jack on the Connector  Plate.
                    By  turning the level control clockwise, the operator
                    sets  the voltage (increasing) to where the TGR  will
                    trip.   The trigger level control is located  beneath
                    the READY light in each CHANNEL section and has a
                    range of -10V to +10V when not set to INT.

GAIN  -  Located to the right of each TRIGGER LEVEL  control,
there  is  a 10-turn, locking knob.  This control is used  to set  the
gain on the analog signal coming in.  The  amplitude of the signal
is increased by amplifying the voltage carrying the signal. By
increasing the level of GAIN, the operator is able to darken the
printed signal.

SWEEP DIRECTION - At the lower left hand side of each
CHANNEL section  there is a rocker switch to set the sweep
direction. The  control  is used to set the format in which the
data  is presented,  left to right or right to left, for each channel.
This  is  useful to present survey data consistently  when  a ship
is making passes in opposite directions.  The control is also
practical  for  two-channel side-scan  operations.   It allows  the
operator to run the record from the center of the display  out  to the
sides for an accurate depiction  of  the terrain being profiled.

PRINT POLARITY - To the right of each sweep direction control there
is a PRINT POLARITY switch.  Because certain wave forms contain
data  of  greater  interest in one  side  of  their polarity,  the  operator
can select which side,  negative  or positive,  of  the  signal to print.
The operator  may  also choose to print both polarities.

 -

     TRIGGER

 INT +

SWEEP DIRECTION

-+

+/-

PRINT POLARITY
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2.  CHART Controls.  The CHART controls are located at the bottom of  the Control
Panel.  Details on each one follow.

TAKE-UP - The TAKE-UP switch is located in the upper left hand
corner of the  CHART section of the Control Panel.  This switch turns
on the Take-up motor so that  previous records may be wound on the
Take-up Core.

SCALE  LINES - The SCALE LINES switch is located to the right of  the
TAKE-UP switch.  When the switch is ON, the TGR  will print  10
longitudinal grid lines representing graduations of equal depth.

MARK/ANNOTATE  - Located just below the TAKE-UP switch is the
MARK/ANNOTATE  control.   Momentary in both directions,  this switch
is used to print either an event line, or the  set-up annotations in the
system's memory.  The longer the MARK side of the switch is
depressed, the wider the event line will be.

EXT/INT/RAPID - To the right of the MARK/ANNOTATE switch is a
three-purpose switch controlling the chart advance.  When in the  EXT
position,  the EXT/INT/RAPID  switch  enables  the external CHART
input on the Connector Plate.  This allows the chart  drive  to  be clocked
externally.  In the mid  or  INT position,  the  TGR  will  drive  the chart
off  of  its  own  internal  chart  clock.  Finally, when the RAPID side of
the switch  is  depressed, print will be inhibited and the  chart will
advance at  approximately .30 inches per second.

LINES PER INCH (LPI) -  At the lower left hand side of the CHART
section there is a 4-position rotary switch to select the horizontal
LPI.  With this control, LPI of 75, 100,  150, or 200 may be
selected.  As the number of LPI increases, the greater the
resolution of the chart will be.

CONTRAST  - Immediately to the right of the LPI control there is
a  CONTRAST setting.  When the knob is turned  clockwise, the
overall presentation of print will darken from white  to black.

 ON

OFF

 TAKE-UP

ON

OFF

 SCALE LINES

    MARK

  ANNOTATE

  EXT
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CHANNEL  -  To select which channel's data is to be  printed, there
is a control located on the lower right hand corner of the  Control
Panel.  This 4-position rotary switch allows the operator  to select
Channel A or B data to be printed  across the entire display,
Channel A & B data printed together, each occupying  50% of the
display, or, through the TEST  setting, to print an internal test
pattern across the entire display.

4.1.4.8   Indicator Panel

The  Indicator  Panel is on the left side of the TGR.  The  POWER indicators  (4)  and
INTERFACE  indicators (2)  are  white  when illuminated.   The STATUS indicators
(3), for indicating  errors, are  red.   Figure  5  illustrates   them  and  discusses   their
functions.  Information on each indicator follows.

RESET  - The RESET switch is used to reset the Microprocessor to  its
normal default set-up.  When depressed,  the  switch will  illuminate  and
the TGR will run through  its start-up routine.   The switch is located at the
top of the  Indicator Panel, on the left hand side of the machine.

5  VOLTS  lamp  - The 5 VOLTS lamp will illuminate  when  the Power
Supply's  5 volt  converter is operational.   The  lamp gives  a  preliminary
indication that there is power  to  the TGR's  Take-up  Motor, logic, Chart
Advance systems,  Control Panel,  and Indicator Panel.  This lamp is
located  directly below the RESET switch.

+/-12  VOLTS lamp - The +12 VOLTS and -12 VOLTS lamps run  on +12
VDC.  These  lamps indicate that there is  power  being supplied to the
analog channel circuits, the RS-232 circuits, the  Take-up Motor, and the
Chart Advance Module. These  two lamps may be found under the
5 VOLTS lamp.

PRINT  lamp - The PRINT lamp is a 24 VDC lamp that is  driven by  the  24
volt converter.  When illuminated,  it  indicates that print voltage is
available.  The voltage is removed from the Printhead when not printing.
 The PRINT lamp can be found below the -12 VOLTS lamp.

   CHANNEL

A TEST

A&BB

RESET

5 VOLTS

+12 VOLTS

PRINT
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INPUT  lamp  -  The INPUT lamp is also driven by  the  5  VDC
converter.   When  illuminated,  it  indicates  the  flow  of digital data,
serial or parallel, into the unit from a system with which the TGR is
interfacing.  The INPUT lamp is located under the PRINT lamp.

OUTPUT  lamp  - The OUTPUT lamp is also driven by the  5  VDC
converter.  When  illuminated, it indicates that digital data, serial or
parallel, is flowing to a system with which the TGR is  interfacing.  The
OUTPUT lamp is located below the  INPUT  lamp.

OVERHEAT  lamp - The OVERHEAT lamp operates on 5 VDC, and
has a red lens to indicate that an abnormal condition exists when it  is
lit.  If the Printhead temperature exceeds the  limit defined  in  the TGR's
operating software, the OVERHEAT  lamp will   illuminate  and  the
machine  will  shut  down.   This condition  is  also accompanied by an
audio tone.  After  the Printhead  has  cooled, the Microprocessor will
reset  itself  and the TGR will initiate its start-up routine.  The
OVERHEAT lamp is located  below the OUTPUT lamp.

PAPER  OUT lamp - The PAPER OUT lamp also illuminates red  to
indicate  an  abnormal condition.  Driven by 5 VDC, the  lamp will  turn
on when the end of the  paper roll passes the Paper Sensor  on  the
Power  Supply Shield  Assembly.   When  this happens  the  machine
will not operate until paper  has  been properly  loaded. The PAPER
OUT lamp is located  below  the OVERHEAT lamp.

NOT  ENGAGED  lamp - The NOT ENGAGED lamp is a red lamp  that
indicates  an  abnormal condition.  The lamp will  illuminate and  an audio
tone will sound when the Print Roller mechanism is  not  properly seated
against the Printhead.  This  is  to safeguard  the  Printhead from burning
out.  As in the  other error  cases,  the machine will not operate as long
as  this condition  exists.   The NOT ENGAGED lamp is located  at  the
bottom of the Indicator Panel.

 4.1.4.9 Take-up Motor:

The  Take-up Motor is driven by the +5 Volt DC-DC converter.  Its  function is to wind
previous records onto a take-up spool.

INPUT

OUTPUT

OVERHEAT

PAPER OUT

 NOT ENGAGED
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4.1.4.10  Chart Motor and Chart Advance Module:

Chart Advance is driven through the TGR by a rugged motor and gear train.  The
motor is stepped by the Chart Advance Module, which receives control signals from
the Control Board.

4.1.4.11 Printhead:

The  Printhead,  located at the back of the TGR viewing area,  is mounted  on a riser
which acts as a heat sink.  The component  is primarily  composed  of  an  aluminum
base  plate,  a   ceramic substrate,  a  resistive  array of heaters, and  two
connectors. With  a  one  pixel  GAP in the center, the  resistive  array  is comprised
of  4096 separate heater elements.   This  yields  an active  print width of 20.16" with
a print  density of 203  pixels or dots per inch (DPI).

The temperature  of  the  Printhead  is  sensed  by  the   four thermistors  which  are
also attached to the heat sink, and  they relay  the temperature readings to the
microprocessor Board.   If the  temperature is too high, the Microprocessor Board
shuts down the voltage to the Printhead.

4.1.4.12  Print Roller Assembly:

The  Print Roller Assembly is mounted on two shoulder screws that allow  it  to  be
swiveled into an upright position  after  being unlocked.   The  Roller Assembly holds
the thermal paper  against the Printhead during printing.  It is possible to align the
Print  Roller Assembly and the Printhead on the same horizontal plane by adjusting a
set screw which is in each of the holes located under the lift handles.

4.1.4.13  Printhead NOT ENGAGED Switch:

The Printhead NOT ENGAGED switch is visible on the left hand side of  the Power
Supply Shield Assembly.  The shield sits just below the  Printhead and covers the
Power Supply.  The small red cap of the  switch, visible to the operator, extends
through the  shield where it is engaged by hardware on the bottom of the Print Roller
Assembly.  When the roller is not completely seated the switch is closed.    This
condition  causes  the   NOT  ENGAGED  lamp   to illuminate,  the audio alarm to
sound, and the Microprocessor  to shut down the TGR.

4.1.4.14  Paper Sensor Assembly:

The  Paper Sensor Assembly is a small, black, rectangular optical sensor  that is
mounted on a P.C.  Board under the center of  the Power  Supply  Shield.   The
sensor fits into a hole cut  in  the shield.  This assembly senses when there is no
paper flowing over the  sensor  and causes the PAPER OUT lamp to illuminate  on
the Indicator   Panel.   An  audio  alarm   also  sounds,   and   the Microprocessor
Board shuts the system down.
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4.1.4.15  Connector Plate Assembly:

The Connector Plate Assembly is located on the left side of the TGR case.
Connectors for both Analog channels are identical.

ANALOG CHANNELS A AND B:

SIGNAL IN  -  The  SIGNAL IN BNC connector is for a .1 to  10.0  V signal  input.
The input impedance is 2K ohms.  At .1 V  in, the  frequency response is -3 decibels
with a bandwidth of 250 KHz.

KEY OUT  -  Through the BNC connector, the TGR will provide a  1.0 msec  zero
pulse output.  The pulse is selectable as 5V  TTL, +12V, or contact closure.

TRIGGER IN  - By sending a -10 to +10 V pulse through the  TRIGGER IN  BNC
connector, the TGR can be triggered to start  a  scan externally.  The pulse width
must be at least 50 usec.

EXTERNAL CONNECTORS:

The following  interfaces  are for input data for  chart  control from remote sources.

CHART - Allows external clocking of CHART drive.

MARK -  A  contact  closure over the EXTERNAL MARK  BNC  connector allows  the
operator  to print an event line, from  a  remote station.

CONFIGURATION -  A dipswitch located on the lower right hand  side of  the
Connector Plate can be used to set RS-232 baud  rates, IEEE-488 address codes,
and paper type (paper or film).  Refer to the Software Appendix for further details.

TABLE II
ANALOG INTERFACE

Analog Signal:      .1-10V. Input impedance  2K Ohms,  (BNC)
                             freq. response - 3 db @ DC-250KHz @ E in=.1V.

Key Out:               1.0 msec pulse. Selectable as 5V TTL, (BNC)                           
  +12V, or contact closure. Pulse width variable     

               remotely.

Ext Trigger In:     +/- 10v pulse. 50 usec minimum pulse (BNC) width.
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TABLE III
ANALOG CARD A & B DIPSWITCH SETTINGS

Switch # Settings 12
00 = 3 bits  8 shades

1,2 Data Bits 01 = 4 bits  16
Select 10 = 5 bits  32

11 = 6 bits  64

34
3,4 Key Out00 = +5V

Type 01 = +12V
10 = Relay
11 = +5V

   OFF   ON
5 Key Polarity 5 POS   NEG
6 Trigger Slope 6 POS   NEG
7      External Chart Clock Sel  7 N/U   N/U
8 I/O Address 8  A     B (CHANNEL)

TABLE IV
CONFIGURATION DIPSWITCH SETTINGS- CONNECTOR PLATE

         Switch #    Settings

                8         Paper Type   1 = Film; 0 = Paper

                7         RS-232        7 6
                6         Baud Rates    0 0 = 1.2 K baud
                                        0 1 = 2.4 K
                                        1 0 = 9.6 K
                                        1 1 = 19.2 K

                5         GPIB Address
                4         GPIB Address
                3         GPIB Address
                2         GPIB Address
                1         GPIB Address
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CHAPTER 5

OPERATION

5.0     Getting Started:

EPC  strongly  recommends  reading   this  entire  manual  before attempting  to  run
the TGR.  Make sure the unit is placed  on  a stable surface, or mounted to a secure
fixture.  Refer to Chapter 2, Installation.  The thermal paper and/or film should be
kept in a cool, dark, dry location when not being used.

NOTE:  All illustrations in this manual are located in Chapter 3, Orientation and
Location of Components.  Engineering drawings and Parts Lists are in Chapter 7.

5.1     Loading Paper:

Before  the  TGR is ready for operation, paper must  be  properly loaded  in the paper
feed chamber and threaded through the  chart drive mechanism.  Refer to the
instructions in Chapter 2.

5.2  Power  Up  Sequence:   Once the TGR has  been  placed  in  a suitable
location, the AC line cord needs to be connected to the appropriate  power  source.
Unless   requested  otherwise,  EPC provides  the  TGR configured for a standard
115 VAC,  50-400  Hz line  input.   If 230 VAC is desired, refer to the  dual  voltage
switching procedure in Chapter 2, Installation.

Connect  the line cord (which has been provided with the TGR)  to the  machine,
inserting  the  proper end into  the  Power  Entry Module.  The Power Entry Module is
located on the back right hand corner  of  the unit (refer to Figure 6).  With the  cord
firmly inserted  into the module, attach the other end into the  correct power source.
The TGR is then ready to turn on.

5.2.1   Turn-On and Start Up Routine:

The  power switch for the TGR is located directly above the  line input  connector on
the Power Entry Module.  Depress the "1" side of  the rocker switch to energize the
unit.  Once the machine  is turned  on it will run through a short start-up routine.
During this  routine the "INPUT," "OUTPUT," "OVERHEAT," and "PAPER  OUT"
lamps  on the Indicator Panel will flash twice.  The audio  alarm will  beep twice as
the lamps are flashing.  If the TGR does  not execute this routine on power-up, a
combination of flashing lamps and  audio  tones may indicate an error.  A description
of  error messages and procedures on a failed start-up are found in Chapter 6,
Troubleshooting.

The  start-up routine may be executed at any time by  momentarily pressing the
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RESET switch at the top of the Indicator Panel.

5.2.2   Indicator Condition in Normal Operating Mode:

When  the  TGR is in a normal, ready-to-accept-data mode,  the  5 VOLTS,  +12
VOLTS and -12 VOLTS indicators will be  illuminated. The  PRINT lamp lights only
when the TGR is printing or the chart is moving.

5.3     Running Factory Test Pattern:

With  paper loaded and power to the TGR, the operator is ready to
print  the factory-generated test pattern.  The test pattern is a
useful  diagnostic tool that not only shows the quality of print, but
displays various control settings.  Refer to the example  in Figure
11.   To  begin printing the pattern,  turn  the  CHANNEL select
knob  on the Control Panel to the "TEST"  position.   The control
is located on the lower right hand corner of the Control Panel  in
the "CHART" section.  Refer to Figure 4, Control Panel,  in
Chapter  3.  Control settings and their normal  readings  are found  in  Table V,
NORMAL CONTROL SETTINGS, at the end of  this chapter.   The pattern will
continue printing as long as the knob is set to "TEST."

5.3.1    Selecting Paper Type:

Select  the  paper type to be used in the TGR by setting  the  #8 switch  on the
CONFIGURATION dipswitch to "ON" for film and "OFF" for  paper  (paper is included
with the TGR).  The  CONFIGURATION dipswitch  is  located  on  the lower right
hand  corner  of  the Connector Plate (refer to Figure 3 in Chapter 3.)

5.4      Interface Connections:

Digital interfaces - All remote control, set-up, and programmable functions  are
executed  through  one or a  combination  of  the following interfaces:

            1.   RS-232, Serial
            2.   RS-422, Serial (optional)
            3.   IEEE-488, 8-Bit Parallel
            4.   Parallel Printer, 8-Bit Parallel

A  detailed description of the application and operation of these interfaces is
described in the appendicies to this manual.

Analog  Interfaces  - Located on the Connector Plate (Figure  3), there  are 3 BNC
connectors provided for each analog channel.  In addition  to  those  connectors there
are 2  BNC's  provided  for external  chart  clocking  and  event  marking.   For
functional descriptions  of  all  the analog inputs and  outputs,  refer  to Chapter 4.

   CHANNEL

A TEST

A&BB
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5.5  Control Elements:

Channel  controls  for CHANNEL A and CHANNEL B are identical  and are,
therefore, described only once.  Functional descriptions for all  the  channel  controls
can be found in Chapter  4  of  this manual.  Refer to Figure 4 as well.

5.5.1  SCANS: The  SCANS control is used to select the time base for
collecting successive  scans, or sweeps, of data.  The range of the
control runs from 1/32 of a second per scan to 8 seconds per scan,
and a STBY  (standby) position.  In the STBY position, the channel will
not  collect  any data.  The SCANS control is the smaller of  the two
knobs - the one on top of the concentric rotary switch  that bears its
label.

5.5.2  KEY:  The  KEY  control  sets the time base for how often key  or  zero pulse
outputs are sent to a transducer that is interfaced with a given   TGR  channel.
Because   both channels  are  completely independent,  an  operator may externally
trigger  one channel's scan  cycle  using the other channel's key rates.  To
accomplish this,  the operator must run a jumper cable from the KEY OUT jack of  the
key rate channel to the TRIGGER IN jack of the  scanning channel.   Located  on the
same concentric rotary switch  as  the SCANS control (it is the outside control), the
KEY control may be selected  for the same rates.  In most cases, scan rate should be
equal to or faster than the key rate selected.

5.5.3  DELAY:  For  delaying out sweep cycles in deeper water
applications,  the DELAY  control  may be set for up to 4 seconds.  If
longer  delay times  are  required, one channel may be delayed by
another,  to compound  delay  times  before the actual sweep is
started.  By externally triggering CHANNEL A with CHANNEL B and
setting delays on  both  channels to 4 seconds, the operator can double
the delay time to 8 seconds.  If no delay is desired, the control should
be set to "0".

5.5.4   TRIGGER LEVEL:  The  TRIGGER LEVEL control is a potentiometer with a
switch built into  it.  By rotating the control to its full  counterclockwise, or  INT,
position, the TGR is switched to trigger internally.  In this  mode,
scans are triggered based on scan rate.  During  this type  of
operation, the KEY control would be utilized to  dictate how  often  the
transducer would need to be triggered.   If  the transducer is triggering
the recorder, however, the voltage level at  which  the  sweep  is
tripped needs  to  be  set.   This  is accomplished  by  rotating the
TRIGGER LEVEL control out  of  the locked  INT position and setting
the optimum voltage.  The  level increases as the knob is turned
clockwise.  The range of the External Trigger runs from -10V to +10V.

KEY SCANS

8
STBY

4

2

1
1/21/4

1/8

1/16

1/3

 -

TRIGGER LEVEL

 INT +
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5.5.5 THRESHOLD: If  the  signals  being printed are coming  in  with
undesirable background  noise, the THRESHOLD control may be used
to clean  up the  picture.   By  turning the control from "0"  to  "MAX,"
the operator  adds  an  increasing component of  negative  DC  offset
voltage  to the incoming analog signal.  This masks small  signal
returns effectively.

5.5.6 GAIN: The GAIN control can be used to darken or exaggerate
the printed signal.   A  ten-turn locking   control  with  fine
graduations provides  a precise means of setting the voltage
amplification of the signal.

5.5.7 SWEEP DIRECTION: After  a scan of data is digitized, it
is fed into a buffer  from which  it  is  later removed for printing.
The  SWEEP  DIRECTION control determines how that data is
loaded into the buffer.  This gives  the  operator  the ability to
view the data from  left  to right  or right to left.  This feature is
useful in  applications such as dual-channel side scan.

5.5.8 PRINT POLARITY:  The  PRINT POLARITY switch enables the
operator to print whatever portion  of  the signal is desired for viewing.
When  the  "+" position  is selected, the TGR will only print the
positive going component  of the incoming analog wave.  Conversely,
the negative component will be presented when "-" is chosen.  The mid
position of the switch, "+/-," will print the entire signal.

5.5.9 TAKE-UP: In  addition to the CHANNEL controls, there is also a
section on the Control Panel  dedicated to the operation of chart
functions.

If  the  operator wishes to wind up the paper or film records  as the
chart advances, the end of the record must be attached to  a Take-Up
Core such that the record will wind to the outside of the roll.   Refer to Figure 3.  In
the take-up chamber, on the  right side,  there is a special support that mates with the
unique  end plugs  found on the Take-Up Core.  After the core has been seated firmly
in the supports, switching the TAKE-UP switch to "ON" will activate the
Take-Up motor, and chart take-up will proceed.

5.5.10   SCALE LINES: Ten  vertical  grid  lines of equal depth can
be printed  on  the chart by turning the SCALE LINES switch to "ON."

-                  +

SWEEP DIRECTION

-+

+/-

PRINT POLARITY

 ON

OFF

   TAKE-UP

ON

OFF

            SCALE LINES
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5.5.11  MARK/ANNOTATE: The MARK/ANNOTATE switch is a 3-
position switch that is momentary on  either  side of the middle
position.  An event line  will  be printed across the entire width of the
display when the MARK side of  the  switch  is depressed.  The
width of the  event  line  is determined  by how long the operator
depresses the switch.   When  the  ANNOTATE  side of the switch
is pressed, the TGR will  print out the annotation that is stored in the
system's memory.

5.5.12  EXT/INT/RAPID:  If an external chart clock signal is  to drive  the
Chart Motor, the EXT/INT/RAPID switch must be set  to EXT.   In
normal  operation,  when the TGR  is  running  on  the internal  chart
clock, the control will be set to INT.  The RAPID side  of  the  switch is
momentary.  As long as the  operator  is depressing this side of the
switch, printing will be disabled and the chart will advance at
approximately .30 inches per second.

5.5.12.1  External  Charting:   There  are  some  very  important precautions  that
must  be  adhered to when using  the  9802  in EXTernal  chart  mode.  THE CLOCK
SIGNAL BEING FED INTO  THE  EXT CHART  BNC  MUST  BE A 5 VOLT SIGNAL.
A  PULSE  OF  INSUFFICIENT AMPLITUDE  WILL  CAUSE  THE  MOTOR  DRIVE
CIRCUIT  TO  HANG  UP. Additionally,  THE MAXIMUM FREQUENCY OF THE
EXTERNAL CLOCK SHOULD NOT  EXCEED  1.6KHz.   A  FREQUENCY
GREATER  THAN  1.6KHz  WILL OVERDRIVE THE MOTOR DRIVE CIRCUIT AND
HANG THE CHART UP.  FAILING TO  CHART  THE RECORDER WHILE LINES
ARE STILL BEING PRINTED  WILL DESTROY THE RECORDER'S PRINTHEAD.

The  ratio  of clocks to paper travel works such that 4800  clock pulses  will yield one
inch of paper travel.  Sixteen consecutive clocks must be counted before a line of
data will be printed.  If more than 64 clocks arrive, and no new data is present, the
last line of data printed will be printed again.

5.5.13  Lines Per Inch (LPI):

The  Lines  Per Inch (LPI) control selects the  horizontal  chart
speeds.   Vertical  resolution is determined by selecting  a  75,
100,  150  or 200 LPI print density.  At 1/32 seconds/scan, 100
LPI is the fastest chart speed that can be selected.

MARK

    ANNOTATE

  EXT

INT

RAPID

75

100 150

200

  LPI
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5.5.14   CONTRAST:

The CONTRAST control is used to darken the entire
presentation of the  record.   The  TGR  will print from white to
black  as  the control  is rotated from MIN to MAX.

5.5.15   CHANNEL:

For choosing the type of presentation the TGR will display,
there are  four settings on the CHANNEL selector.  Switched to
CHANNEL A,  data being processed for Channel A will be
printed across the entire  display.   The  same holds true for
Channel  B.   Set  to CHANNEL  A & B, the TGR will dedicate
50% of the display to  each channel.   The TEST setting will
generate the  factory-programmed test   pattern,   and  overrides
all  CHANNEL   controls.    In dual-channel  operation,  Channel
A sets the master  time  base. That  is  to  say, the TGR will only
print a scan of  data  after Channel A has buffered a full scan.

   CONTRAST

 MIN MAX

   CHANNEL

A TEST

A&BB

TABLE V
NORMAL CONTROL SETTINGS

CONTROL ELEMENT NORMAL SETTING REMARKS

THERMISTOR VALUE 95 Temperature sensing and  normal Range 90- 
105 . Compensation automatically by the 
microprocessor.

GRAY SCALES 64 TGR cycles through 64  shades of gray.

CHART SPEEDS 75,100,150,200 TGR cycles through LPI range.

CONTRAST 0 /255 Adjust CONTRAST controlfor optimum 
setting:0=white; 255=black.

BALANCE Factory Set Balance between outputs of the two 
printheads. No adjustment needed.
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CHAPTER SIX

MAINTENANCE AND TROUBLESHOOTING

6.0 INTRODUCTION:

This chapter is designed to assist operators with maintenance and troubleshooting
procedures.  Safety precautions are noted  where appropriate.    Maintenance   tasks
are   listed   first,   then troubleshooting  identifies  faulty  parts and  provides  steps
necessary to restore the TGR to an active status.

6.1 Maintenance Procedures:

The following procedures are recommended for maintenance.

6.1.1 Cleaning the TGR:

Depending  upon  where  the TGR is operated, dirt  and  dust  may accumulate
inside the machine.  The TGR may be removed from  its case and cleaned with a
vacuum cleaner or with a damp cloth.

Common household cleaners may be used to clean the front and side panels,  but
no slippery cleaners or oils should be used on  the rollers.  The rollers should be
cleaned only with water, alcohol, or other solvents which do not damage rubber.

Clean the Printhead each time the paper or film roll is replaced. Use  isopropyl
alcohol and a soft cloth.  Do not use any abrasive or scraping tools, as this will
damage the Printhead.

6.1.2   Cleaning the Area:

Use a vacuum cleaner or soft cloth to keep the area around the TGR clean and free
from dust and debris.

6.2     Troubleshooting:

If  something  goes wrong, check the simple things  first.   Make sure  the TGR is
connected to the correct power (Refer to Chapter 2, Installation).  Check whether the
interface cables are loose.

Loose  chart drive gears can stop the paper from moving.  If  the Printhead  is  not
engaged by the Print Roller, the TGR will  not print.

A voltmeter and an oscilloscope will be needed to track down some problems.   Study
the diagrams in Chapter 3, and the  Engineering Drawings  in Chapter 7.  Most
functions of the TGR are controlled by  relatively  few  parts,  so knowing  which
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functions  aren't working will usually tell you which components to check.

6.3     Troubleshooting Chart:

The  Troubleshooting  Chart lists some recommended procedures  to locate  TGR
problems.  If you suspect that the problem is  on  a Plug-in  Board, try replacing the
whole board.  This may fix  the TGR  immediately;  then the board may be returned to
the  factory for repair.

The  chart  lists possible problems that may occur, and  suggests the  first  areas  to
check for troubleshooting.  Following  this section  there  are remove and replace
instructions for  the  key components.

If  one of the plug-in P.C.  boards is suspect, check the  status of the indicator LED's
located on the Control Board. Table VII, at the  end  of this chapter, provides possible
error messages  that the Control Board may be transmitting.

6.4  Removal/Replacement and Routine Maintenance Procedures:

Following   is   a   list   of    the   components   for    which removal/replacement   and
routine   maintenance  procedures  are included in this chapter.

                 1.  Indicator Lamp Bulb or Switch Bulb.
                 2.  Printed Circuit Board.
                 3.  Printhead.
                 4.  Printhead Cleaning.
                 5.  Take-up Motor Assembly.
                 6.  Chart Advance Module.
                 7.  Print Roller Assembly.
                 8.  Power supply Assembly.
                 9.  Platen Alignment.
                10.  Feed Roll tension adjustment.
                11.  Fuse changing.
                12.  Printhead Balancing.
                13.  Drive Roller Idler adjustment.
                14.  Multiplexer Board

6.4.1    Remove and Replace Indicator Lamp Bulb or Switch Bulb:

Refer  to  Figure  4 for locations of lamps or  switches  on  the Control Panel.
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1) Unplug Power Cord from power source.

2)  Remove  plastic cap from indicator or switch by  placing  1/8
straight  slot screwdriver  blade at the front and back  of  the plastic
cap  into small grooves.  Gently apply pressure  forcing the plastic
cap  up and out.  Remove lamp with long nose pliers, or rubber
lamping tool, pulling straight out.

3)  Replace with new lamp, making sure contact lines up.

4)  Replace  plastic  cap  with grooves in  the  front  and  back position.  (Cap will only
go in with grooves front and back).

5) Push in plastic cap.

6) Connect Power Cord to power source.

7)  Turn  "ON"  system  and check to ensure  lamp  operates  when required.

6.4.2    Remove/Replace Printed Circuit Board (PCB)

1)  Unplug  Power  Cord  from   power  source.   Use  proper  ESD
procedure.

2)  Release  thermal paper from Pinch Roller by  rotating   Pinch
Roller Cams forward.

3)  Cut  paper if it is on Take-up Core Assembly and pull through
Pinch Roller and Drive Roller.

4) Remove View Panel using a 5/64 hex head driver.

5) Disconnect the plug-in connectors on the edge of the PCBs.

NOTES:
               1.   It  is easier to remove all  the  cards above the card to be serviced.
                2.   Unplug  the card connectors on the edge  of  the boards while the card    

     retainer is still in place.

6)  Release  card retaining device by loosening thumb screws  and sliding the retainer
aside.

7) Use circuit card ejector handle on edge of board to remove the board.

ATTENTION
STATIC DEVICE
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8)  Fit  new board into correct slot and push  into  Motherboard (standard bus) using
circuit card ejector handle to lock in card.  Reposition  retaining device by moving to
right, to secure cards, and tighten retaining screws.

9)  Reverse the above steps to return the TGR to its normal state and perform
operational test.

10)  If the Control Board (#6 from top of cage) was replaced, the Printhead may need
to be balanced.  Refer to Paragraph 6.4.12.

6.4.3    Remove and Replace Printhead:

1)  Unplug  Power  Cord  from   power  source.   Use  proper  ESD procedure.

2)  Release  spring plunger and slide latches rearward  on  Print Roller  Assembly
and lift up to an upright position using handles (Refer  to  Figure 1, Overall
Operational Diagram, and Figure 3, Right Side, Sectional, Interior View, in Chapter
3).

3)  Remove  paper and paper support blocks using a 5/32 hex  head
driver.

4)  Remove  screws on frame mounting brackets (3) using 7/64  and
5/32 hex head screwdrivers.

5)  Remove Power Supply Shield using a 5/32 hex head screwdriver.

6)  Disconnect  plug  P948 on low paper sensor board.

7)  Remove  eight screws holding Printhead to cross riser heat  sink. Use  care in
handling Printhead.  The Printhead Cable is anchored to the frame by the
thermistors.

8)  Disconnect connectors at Printhead.

9) Install new Printhead by reversing the above steps.

10) Test Printhead operation by running the test pattern.

Note:   If Printhead is not printing evenly an adjustment can  be made to set screws
located under the lift handles.  It requires a 3/32  Allen  wrench.   Adjust slowly to see
the  results  on  the printout.   The  adjustments  will be minor and may  need  to  be
performed  on both sides.  The new Printhead may also need to  be re-balanced.
Refer to the procedure in Paragraph 6.4.12.

ATTENTION
STATIC DEVICE
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6.4.4    Clean Printhead:

1)  Unplug the TGR from the power source.

2)  Using isopropyl alcohol on disposable applicator, clean  dirt and  debris from
Printhead element line.  DO NOT USE ANY ABRASIVE CLEANSER  OR ABRASIVE
CLOTH TO CLEAN PRINTHEAD.  THIS WILL  CAUSE SEVERE DAMAGE.

6.4.5 Remove Take-up Motor Assembly:

1) Unplug Power Cord from Power Source.

2) Remove Paper Take-Up Core from Take-Up Chamber.

3) Remove Take-Up hub from shaft of motor with a 5/64 hex head
driver.

4) Using a 5/32 hex driver, remove the 4 screws securing the Control
Panel, and lay the panel over the side of the machine. The Take-up
Motor Assembly will now be visible.  Disconnect its molex connector
from the Main Cable.

5) Remove the four screws holding the motor's mounting plate to the chassis with a
5/32 hex driver.  Remove the plate from the motor with a small, flat blade screwdriver.

6) Reverse the above steps to install a new motor assembly.

6.4.6  Remove  and  Replace  the  Chart  Advance  Module:

1)  Unplug Power Cord from power source.

2)  Remove view panel with a 7/64 hex head driver.

3)  Remove  defective Module.  With older machines, the  TGR  may
need  to be de-cased to do this.  Use a 5/32 hex driver to remove the
four screws securing the chassis to the case.  The Connector Plate
Assembly  may  be removed from the case with  a  7/64  hex driver.
The TGR may then be lifted out of the case.

4)  Tag and disconnect wires with small blade screwdriver.

5)  Re-attach wires to new module.

6)  Install new Module

NOTE:  Make sure the Trimpot on the Module is facing up.

ATTENTION
STATIC DEVICE

ATTENTION
STATIC DEVICE
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6.4.7 Remove Print Roller Assembly:

1) Unplug Power Cord from power source.

2) Remove hex screws around outside of Control Panel using a 5/32 hex head
screwdriver.

3)  Turn  Control Panel on its side.

4)  Loosen nylon lock hex head, set screws on under side of  each
roller  arm.   These  screws are for locking the threads  on  the
shoulder  screws that mount the Assembly and are imbedded in  the
roller arms.

5)  Remove  screws  holding  Blank Panel using a  7/64  hex  head screwdriver.
Remove panel.

6) Remove shoulder screws holding Print Roller Assembly to risers from outer side of
risers.

7)  If  roller is the problem, remove screws on one side of  side arm using a 7/64 hex
head screwdriver.

8)  Remove screws holding lift handle in place and screws holding idler  plate  to
roller arm with a 7/64  hex  head  screwdriver. Remove  screws  on  one side of view
panel with a 5/64  hex  head screwdriver.

9) Disassemble the Print Roller Assembly and replace the roller.

10)  Reverse  steps to reassemble the Print Roller  Assembly  and
install it into the TGR.

11) Check print quality and adjust set screws embedded under  the lift  handles  on
each arm.  This sets the horizontal  plane  that enables  the Print Roller Assembly to
match the horizontal  plane of  the  Printhead.   Use a 3/32 Allen wrench to adjust
the  set screws.

6.4.8 Remove and Replace Power Supply Assembly:

1) Unplug Power Cord from power source.

2)  Release  spring  plunger  and slide  latch  on  Print  Roller Assembly and lift up to
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an upright position using handles.

3)  Remove  paper and paper support blocks using a 5/32 hex  head screwdriver.

4)  Remove screws on frame mounting brackets using 7/64 and  5/32
hex head screwdrivers.

5) Remove Power Supply Shield using a 5/32 hex head screwdriver.

6) Disconnect plug P948 on low paper sensor board.

7)  Disconnect all plugs and connectors on power supply  board.
Remember to keep track of the various connections.

8)  Remove  four screws holding circuit board to standoffs  using  a
3/32 hex head screwdriver.

9) Raise Power Supply Board straight off the two converter units, which
are  still  attached to mounting bracket.  You may  use  a large,  flat  blade
screwdriver to dislodge the board  from  the converter pins.

10) Replace Power Supply Assembly, reversing above steps.

11) Perform operational test.

 6.4.9  Platen Alignments:

1)  Turn on TGR and initiate factory-generated test pattern.

2)  On  either  Print Roller Latch there is an  access  hole  for platen  adjustment.
The set screws that govern this  adjustment are  only  accessible when the latches
are in their full  forward position.   Start the adjustment on the side of the TGR where
the print appears to be faded or light.

3)  Insert a 3/32" hex head driver down into the access hole  and feel  for firm
engagement with the set screw.  Rotate the  driver 1/4  turn in one direction or the
other so that the print quality improves.  Fine tune the adjustment to desired print
quality.

4) By adjusting the alignment on one side of the Roller Assembly, the alignment on
the other side may be compromised.  Balance the two sides to achieve the optimum
setting.

                NOTE:   Excessive  adjustment in the clockwise  direction
                will elevate the Print Roller Assembly to the point where

ATTENTION
STATIC DEVICE
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                the latches are difficult or impossible to move.  In this
                situation,  back both set screws off completely and start
                the balancing process over again.

6.4.10  Feed Roll Tension Adjustment

1)  If  the paper appears to be skewing during operation  of  the  TGR,  there are
adjustment set screws in each Paper Support Block for  the  Feed  Roll.  Remove the
Feed Roll from the  Paper  Feed Chamber to access the Paper Blocks.

2)  Remove  both Paper Support Blocks by removing  each  mounting screw  with  a
5/32 hex driver.  Be sure to maintain which  block was from the left side of the TGR
and which was from the right.

3)  The tip of each set screw should be visible at the bottom  of the  radius  in which
each end of the Feed Roll rests.  Check  to see  if  the  set  screws  in both  left  and
right  blocks  are protruding an even amount.  The more a given screw sticks up, the
greater the drag will be on that side of the Feed Roll.

4)  The access for the set screw is on the underside of the Paper Support  Block.
Using  a  3/32" hex driver,  adjust  the  screw clockwise  to increase tension and
counter-clockwise to  decrease the  drag on each end of the Feed Roll.  If the paper
appears  to drift  to  the left of the TGR, increasing the drag on the  right Paper  Block
(or  decreasing drag on the left) will  remedy  the situation.  Excessive tension may
cause paper pulling problems.

6.4.11  Fuse Changing:

On the top edge of the Line Input Module, just above the switch, there is a small slot.
Use a small, blade screwdriver in this slot to pry the face cover of the module open.
The fuse cartridge will now be visible.  Note that the arrow on the cartridge points to
the right.

            o   pull out the sliding fuse cartridge and remove the old
                 fuse.

            o   insert new fuse; 3A @ 250 VAC.

            o   push the cartridge back into place, making sure that the
                 arrow is pointing to the right.

            o   snap the face cover closed and perform operational test.

If the fuse blows again, there may be a serious problem in the host
power system or inside the recorder.  Contact EPC Labs  for further
assistance.
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6.4.12  Printhead Balancing:

1)  Access  the  Control  Board  using  the  steps  described  in Paragraph  6.4.2.
The Control Board is the sixth  board from the top of the cage.

2)  Without  removing the board, locate the small trimpot on  the edge of the card,
next to the connector.  This trimpot is used to set  the  balance.  With a trimpot type
screw  driver,  carefully rotate  the adjustment to its counter-clockwise limit.  Leave
the View Panel off and load paper into the TGR.

3)  With  power  to the machine and  the  factory-generated  test pattern  printing,
observe the BALANCE readings on either side of the  printout.  The left side of the
chart should read  "255/128" and  the  right side should read "0/128".  With 255 as a
maximum range, the "128" figure represents the middle of that range.

4)  Cut  a small square of paper out over the right side  of  the Card  Cage  while the
chart is still advancing.  Use the  trimpot driver to slowly rotate the trimpot clockwise.
As the adjustment is  made, the balance values will begin to change.  The values on
the  left  side of either "/" symbol will begin to approach  each other.

5)  A perfectly balanced head would read "128/128" on the left of the  printout  and
"127/128" on the right.  Due to  manufacturing constraints,  this  does  not  always
prove  to  be  the  optimum setting.   The best technique is to balance the head
numerically and  then  make minor adjustment to match the gray level  on  the left
with the gray level on the right.  The paper may need to be cut again or adjusted
during this process.

6)  Once  the  balance is satisfactory, re-assemble  the  TGR  by reversing the steps
used in accessing the Control Board.

6.4.13  Drive Roller Idler Adjustment:

1)  To  remove  buckles  or crinkles from chart,  there  are three (3) adjustment
screws  located on the Front Cross Riser, just  below the  urethane Drive Roller.
Using a 7/64 hex head driver, rotate the  center  screw clockwise to remove any small
gap between  the Pinch and Drive Rollers.  Adjust the other two screws to the same
tension.  Excessive adjustments may cause paper pulling problems.

2) Reload the paper, removing any previous crinkles, and perform operational test.

6.4.14   Remove and Replace Multiplexer Board:

1)  Unplug TGR.  Use proper ESD procedure.

2)  Remove four (4) 10-32 screws securing panel.
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3)  Remove concentric knobs on shafts of KEY and SCANS controls
     with an Allen wrench.

 4)  Disconnect latching header at P470 on underside of panel.

 5)  Remove nuts securing concentric switches to panel (frontside)
 with an open end wrench.

 6)  Replace deffective board and reverse steps 1-5.

TABLE VI
TROUBLESHOOTING CHART

 PROBLEM WHAT TO CHECK

No power up indications; 1. Is the line cord properly
no start-up routine onconnected?
power-up.

2. Is the line entry fuse
blown?

3. Are all the plug-in circuit
boards properly seated?

4. Are all connectors at the
Power Supply secure?

TABLE VI (Con't)
TROUBLESHOOTING CHART

PROBLEM WHAT TO CHECK
No print on one or several 1. Are all input connections
sections of print display. secure?

2. Are all the plug-in circuit
boards properly seated?

3. Are all Main Cable and
Printhead Cable connectors
securely attached?

4. Is the Printhead defective
or damaged?

Entire print display 1. Is the CONTRAST setting
appears light or faded. too low?
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2. Is the Print Roller
Assembly fully engaged and
aligned?

3. Is the Power Supply
functioning properly?

Paper buckles, crinkles 1. Does Drive Roller Idler
or slips at the chart need adjustment?
drive.

2. Does Drive Roller need to
be cleaned and/or dried?

Presentation appears too 1. Is CONTRAST or GAIN set too
dark. high?

One section of print 1. Are all 4 Thermistors
display appears light or reading consistently?
is dropping out.

2. Is the Print Roller
Assembly adjusted to the
optimum position against the
printhead?

Print display has one or 1. Is the printhead clean?
several thin streaks
running longitudinally. 2. Are all plug-in boards

secure and all connectors
fully inserted?

3. Are there damaged pixels on
the Printhead?

TABLE VI (Con't)
TROUBLESHOOTING CHART

PROBLEM WHAT TO CHECK
TGR prints erroneous 1. Are all signal inputs as
signals. desired?

2. Are all plug-in circuit
boards completely seated?

3. Are all Main Cable and
printhead Cable connections
secure?

Print display appears too 1. Is CONTRAST setting too
dark. high?

Chart does not advance or 1. Is the Pinch Roller locked
advances incorrectly. against the paper and drive

roller (Pinch Roller Cams
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rotated away from operator)?

2. Are Chart Gears securely
mounted to riser and engaged
with each other?

3. Are all connections at the
Chart Advance Module secure?

4. Are all plug-in circuit
boards completely seated?

Controls on Control Panel 1. Are all Control Panel
not working. connectors properly attached?

2. Are all Main Cable
connections secure?

3. Are controls faulty or is
 control wiring damaged?

Take-up motor does not run 1. Is the paper support that
at all or does not run is attached to the Take-up
properly. Motor loose or interfering

with the side frame riser?

2. Are the connectors at the
Take-up Drive Assembly loose
or is the cabling damaged?

3. Is the Take-up Drive
Assembly damaged?

TABLE VI (Con't)
TROUBLESHOOTING CHART

PROBLEM WHAT TO CHECK
4. Is the Take-up Motor
faulty?

NOT ENGAGED lamp will not 1. Is the Print Roller
go out. Assembly completely seated

against the Printhead?

2. Is the red cap of the
microswitch on the Power
Supply Shield Assembly damaged
or incapable of being engaged
by the Print Roller Assembly?

Paper skews or drifts to 1. Is the paper properly
one side.aligned.
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2. There are two set screws
located on the under side of
the Paper Support Blocks in
the Paper Feed Chamber.  Are
these adjustment screws
putting even tension on the
Feed Roll?

PAPER OUT indicator fails 1. Has the square, black
to illuminate though the sticker on the underside of
TGR is out of Paper. the Print Roller Assembly been

damaged or removed?

2. Is the connector for the
Paper Sensor Assembly loose?

One half of the display 1.  Is the Printhead balanced?
seems to be lighter than
the other half .

TABLE VII
ERROR INDICATIONS- CONTROL BOARD LEDs

           Control Board LED Code             Error Description
                                             (Reference Location)

                0 0 0 1                 Microprocessor Board RAM (MO)

                0 0 1 0                 Microprocessor 8256 Chip (U4)

                0 0 1 1                  Control Board RAM (U11, U12)

                0 1 0 0                  Control Board RAM (U11, U12)

                0 1 0 1                       Control Board (U9)

                0 1 1 0                      Control Board (U19)

                0 1 1 1                       Control Board (U7)

                1 0 0 0                      Control Board (U24)

                1 0 0 1                      Control Board (U26)

                1 0 1 0                      Control Board (U18)

                1 0 1 1                      Control Board (U18)

                1 1 0 0                      Control Board (U27)

                1 1 0 1                    Analog I/O Board Failure
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CHAPTER 7
ENGINEERING DRAWINGS

7.0     Introduction:

This  chapter includes the Parts Lists and Run Lists, Engineering Drawings and
Schematics for the Model 9802 TGR.  Please use the listed EPC part numbers when
ordering replacements or spare parts.

When  ordering PALS, it is essential to state the recorder model, serial  number,  and
component in addition to the  part  number. Each  PAL  must  be programmed for the
recorder in  which  it  is installed.   Programs may be revised from time to time, and it
is  important that we know which particular recorder will use it.  We also need to know
of any field updates done to the recorder after it left the factory.

The  quickest  possible  way to repair a PC Board failure  is  to replace  the  board,
then  repair the  faulty  board  when  time permits.  A spare board may be ordered
from EPC Labs.

When  ordering  paper  for the Model 9802, specify the  type  as follows:

                Dry, Heat Sensitive Paper (Thermal Paper)*
                Heat Sensitive Plastic Film (Thermal Film)

 *  The TGR is shipped with Thermal Paper.


