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SAFETY SUMMARY

The following are general safety precautions that are not related to any specific procedure
and therefore do not appear elsewhere in this publication. These are recommended
precautions that personnel must understand and apply during many phases of operation and
maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must at all times observe all safety regulations. Do not replace
components or make ad]ustments inside the equipment with the high voltage supply turned on.
Under certain conditions, dangerous potentials may exist when the power control is in the
off position, due to charges retained by capacitors. To avoid casualties, always remove
power and- discharge and ground a cireuit before touching it.

DO NOT SERVICE OR ADJUST ALONE
Under no circumstances should any person reach into or enter the enclosure for the purpose

of servicing or adjusting the equipment except in the presence of someone Who is capable of (
rendering aid.

RESUSCITATION

Personnel Workmg with or near h1gh voltages should be familiar w1th modern methods of

resuscitation,
WARNING

High voltages capable of causing death are
used in this equipment. Use extreme
caution when servicing either the power
supplies or their load components.

v/vi (blank)
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SECTION I

GENERAL INFORMATION

1.1 INTRODUCTION

This manual includes information relevant to the installation, operation, theory of operation,
and maintenance for the Redifon Electronics Novoview Visual System (Figure 1-1).

1.2 SCOPE
The contents of this manual include: an equipment description, references for installation,
theory of operation, and maintenance instructions. As noted in the table of contents, a

separate section of this manual is devoted to each of the above topics.

1.3 BASIC NOVOVIEW SYSTEM

The Novoview System is a night only visual attachment that generates a realistic true to
scale representation of any airport and the immediate surroundings as it would appear to the
pilot of an aircraft maneuvering about the airport area.

The Novoview System generates a realistic night scene from a mathematical model stored

in a computer memory. In this model, there is information about the position of the lights,
plus data defining their parameters i.e. color, direction, flashing, etc. — and details of the
runway surface with markings.

Figure 1-2 is a simplified block diagram of the Novoview Visual System. The Novoview
Computer is a general purpose mini-computer that is supplied with data from the Host
(simulator) computer concerning aircraft position, attitude, and instructor control inputs
from the Visual Control Panel through the Buffered Interface Unit (BIU). The Host computer
transfers blocks of words to the BIU which then generates an interrupt to the Novoview
Computer and the word block is transferred to the Novoview Computer under Novofly program
control, The word block is used together with model data in the Novoview Computer to
produce an output to the Display Processor. The Display Processor then uses the information
to generate the analog signals to the Deflection Driver which produces the final display to the
optical system.
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1.4 SYSTEM COMPONENTS

The Novoview 6000 Visual System is comprised of nine major units.
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Figure 1-2, Novoview 6000 Visual System Simplified Block Diagram
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The Novoview Computer, Display Processor, and AC Power Control Panel are mounted in a

‘andard 24 in. cabinet,

1.4.1 Visual Control Panel

The Visual Control Panel (Figure 1-3), located in the cockpit of the simulator, provides the
instructor pilot control over the scene displayed. Volumes 2 and 6 contain detailed informa-

tion on the Visual Control Panel.

NOVOVIEW CONTROL

VISIBILITY

RVR
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Figure 1-3.

Visual Control Panel

The actual switch configuration and dimensions are defined
for individual systems according to customer requirements.



1.4.2 Buffered Interface Unit

The Buffered Interface Unit comprises the electronics to implement the data transfer from
the Host Computer to the Novoview Computer. The number of printed circuit boards and
their configuration vary according to the type of Host Computer.

1.4,3 Novoview Computer

'The Novoview Computer is a TI 980 general purpose mini-computer (Figure 1-4). The
computer control panel is physically contained on a plug-in printed circuit board with
operator access to switches and controls through a front panel cutout. Switch functions are
performed by two or three position toggle switches, The control panel indicators are light
emitting diodes (LED). A key operated switch, located on the left of the control panel,
disables certain console controls. An indicator lamp above the key switch indicates the
application of primary ac power to the CPU. The power switch for the computer, fuses, and
the battery in the computer, used to maintain memory during power off periods, and
controlled by BATTERY ON/OFTF switch are located at the rear of the chassis. The chassis
is 24 in. long x 17 in. wide. The front panel is 12.25 in, high x 19 in. wide.

',ooooooooooo
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RESET CLR SIE |STEP JLOAD START

Figure 1-4. Novoview Computer

1.4.4 Data Terminal

The Data Terminal (Figure 1-5) is a TI ASR733 ASCII-coded éutomatic send/receive data
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terminal. The Data Terminal is capable of transmitting and receiving; printing, playing
back (from tape) and recording on tape the ASCII code and character set at switch selectable
speeds of 10, 15 or 30 characters per second (CPS) via a standard Electronic Industries
Association (EIA) line interface.

The Data Terminal contains a keyboard printer and two cassette tape drives. Control
function switches are located in three primary control areas:

a. Module assembly display and upper switch panel
b. The ON LINE / OFF and master power switches
c. Keyboard

The Data Terminal contains fuses for the power supplies and the ac line. The chassis of the
Data Terminal is 19. 50 in. long x 21.18 in. wide x 14. 62 in. high.

Figure 1-5. Data Terminal

1,4.5 Display Processor

The Display Processor contains plug in printed circuit boards and is located at the top of the
Novoview cabinet. The hardware associated with the Display Processor is used to perform
several functions necessary to provide the output for the display. The chassis of the Display
Processor is 15.75 in. high x 24 in. wide.

1.4.6 CRT Display

The CRT Display (Figure 1-6) is a two-chassis unit., The Deflection Driven circuitry is
located in one chassis, and a 25-inch color cathode ray tube and high voltage circuitry in
another. Interconnecting cables connect the CRT chassis to the Deflection Driver and the
Deflection Driver to the Novoview cabinet.



The Deflection Driver contains a number of adjustments for the final scene observed by the
pilot. The CRT Display and Deflection Driver provide the final deflection, color selection,
and intensity. The power ON/OFF switch located on the Deflection Driver effects both the
CRT Display and Deflection Driver. Two fuses are located in the primary wiring of the
Deflection Driver. The chassis of the Deflection Driver is 19 in. wide x 10.5 in. high

x 21 in. deep. The interconnecting cable connector is not included in the aforementioned
depth measurement. The CRT chassis is 24 in. wide x 19 in. high x 24,35 in. deep.

DEFLECTION DRIVER

Figure 1-6. CRT Display

1.4.7 AC Power Control Panel

The ac power required to operate the Novoview System is supplied from the AC Power Control
Panel (Figure 1-7). The Power Control Panel, located below the Novoview Computer,
contains the circuit breakers, fuses, a power relay, an elapsed time meter, the master
power switch, and the necessary circuitry to control the ac power to the Novoview System.

The chassis is 19 in. long x 5 in. wide x 12.22 in. high.

1-6
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Figure 1-7. AC Power Control Panel

1.4.8 Mechanical Assembly

The mechanical assembly is a structure fitted to the simulator cockpit to provide a mounting
for the display and driver chassis, the beam splitter and collimating mirror. It is
manufactured so that when the display and optics are in place, the pilot sees the visual
scene with images at infinity. The structure is enclosed in a light tight covering and is

96 in. long x 33 in. wide x 33 in. high.

1.4.9 Optics

The optics (Figure 1-8) for the Novoview Visual System consists of a collimating mirror and
a beam splitter. The optics in the Novoview System are used to produce the final infinity
display for the pilot. The main collimating mirror is 21.5 in. long x 41 in. wide. The side
window collimating mirror is 22.5 in. long x 81.5 in. wide. The beam splitter is 36.5 in.
long x 40.75 in. wide.

1-7
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Figure 1-8. Optics

1.5 LEADING PARTICULARS

1.5.1 Power Requirements

Power requirements of the Novoview Visual System are listed in Table 1-1. The system is
capable of operating witha supply of 230 vac + 10% over a frequency range of 47 to 63 Hz.



Table 1-1. Power Requirements

EQUIPMENT POWER REQUIREMENTS
Image Generator 1500 Watts
CRT Display 2400 Watts
Novoview Control 100 Watts

1.5.2 Physical Characteristics

1.5.2.1 Simulator Loading. The weights of the simulator mounted equipment are listed in
table 1-2,

1.5.2.2 Vibration. The mechanical mounting of the optical components of the display is
such that vibration and "G'" forces, due to motion under all normal flight maneuvers, will
not allow noticeable picture degradation to the observers in the cockpit.

Table 1-2. Equipment Weight

EQUIPMENT WEIGHT

CRT Displays (2) & Driver Chassis (2) 300 Ibs

Optics 200 1bs

Support Frame (See Note) 400 lbs (average)
Light Proofing | 100 1bs

NOTE:

The support frame weight will vary with individual simulators.

1.5.3 Space Regquirements

The space requirements for the system are listed in Table 1-3.

1.5.4 Environmental Requirements

The operating and non-operating environmental requirements are listed in Table 1-4.



Table 1-3. Space Requirements

UNIT REQUIREMENT
Mechanical Assembly Allow adequate clearance between
and Optics simulators, mechanical assembly and

the walls and ceiling where system is
to be installed.

Novoview Cabinet 80 in. x 54 in. x 80 in. high
including access space

Visual Control Panel Dimensions vary according to mounting
constraints

Table 1-4. Environmental Requirements

ENVIRONMENT REQUIREMENT
Temperature
Operating +59°F to +86°F
Storage -104°F to +122°F
Humidity
Operating 0% to 95% Relative Humidity
Non-Operating 0% to 95% (Non-Condensing)

1.6 VENDOR DOCUMENTATION

Table 1-5 contains the applicable documentation required to maintain the Novoview Visual
System.

1.7 SOFTWARE PROGRAMS

The software programs are contained on cassette tapes and are listed in table 1-6.

1.8 EQUIPMENT SUPPLIED

Table 1-7 lists the equipment supplied.

1-10



Table 1-5

Vendor Maintenance Manuals Supplied

[

TITLE

PART NUMBER

MANUFACTURER

Novoview 6000 Image
Generator & Display Manual

Novoview RSM Software

Novoview 6000/RSM
System Drawings

Manual, CM325, Color
Graphics CRT Monitor

Maintenance Manual System
Description

Maintenance Manual Arithmetic
Unit & Control Console

Maintenance Manual Memory,
Memory Controller & Direct
Memory Access Channel (DMAC)

Maintenance Manual Power
Supply

Maintenance Manual Parts
List & Assy. Dwg.

Maintenance Manual Electrical
Drawings

Maintenance Manual Load,

Pin & Wire List

Maintenance Manual Logic

Documentation List

Assembly Language
Programmer's Ref. Manual

CPU Performance Assurance
Test

Assembly Language
Input/Output

Communications Module
User's Manual

Terminal User's Guide
Engineering Data

Input/Output Data Module
User's Manual

901023-002

908000-001
901023-001

901019-100
TI 943012-9701
TI 960699-9702

TI 943012-9702

TI 942773-9703
TT 943012-9703
TI 943012-9704
TI 943012-9705
TI 943012-9706
TI 943013-9701
TI 961961-9770
TI 961961-9734
TI 966643-9701
TTI 943010-9701

TI 965956-9701

Evans & Sutherland Computer Corp.

Evans & Sutherland Computer Corp.

Evans & Sutherland Computer Corp.

Kratos Display Division
Texas Instruments Incorporated
Texas Instruments Incorporated

Texas Instruments Incorporated

Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instruments Incorporated

Texas Instruments Incorporated
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Table 15,

Vendor Maintenance Manuals Supplied (continued)

TITLE

PART NUMBER

MANUFACTURER

Direct Memory Access
Channel Manual

733 ASR/KSR Operating
Instructions

733 ASR/KSR Maintenance
Manual

TT 966312-9701

TT 959227-9701

TT 960129-9701

Texas Instruments Incorporated

Texas Instruments Incorporated

Texas Instruments Incorporated

1-12
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Table 1-6.

Software Programs Supplied

PROGRAM PART NUMBER MANUFACTURER
NOVOFLY 901021-001 Evans & Sutherland Computer Corp.
STREDT 901021-002 Evans & Sutherland Computer Corp.
NOVOTEST 901021-003 Evans & Sutherland Computer Corp.
TESTPAT 901021-004 Evans & Sutherland Computer Corp.
CPU PAT 901021-005 Evans & Sutherland Computer Corp.
733 PDT 901021-006 Evans & Sutherland Computer Corp.
Table 1-7. Equipment Supplied
EQUIPMENT PART NUMBER MANUFACTURER

Novoview Cabinet
Back Panel

Novoview Computer
Power Supply

Power Control

Data Terminal ASR 733
Display Monitor
Mechanical Assembly
Beam Splitters

Collimating Mirror

101000-045
153101-100
943852-0003
153131-100
153132-100
973955-001
CM325
1100-0014
800215
800214

Texas Instruments Incorporated

Texas Instruments Incorporated
Kratos

Redifon Simulation Incorporated
Redifon Simulation Incorporated

Redifon Simulation Incorporated

Evans & Sutherland Computer Corp.
Evans & Sutherland Computer Corp.

Evans & Sutherland Computer Corp.

Evans & Sutherland Computer Corp.

1-13



SECTION II

INSTALLATION

2.1 INTRODUCTION

The initial installation of the Novoview Visual System will be accomplished by an installation
team from Redifon Electronics. This section of the manual contains installation procedures
for components of the Novoview Visual System.

2.2 PACKAGING

The Novoview System is shipped in several containers as follows:

1 Box for each Display CRT Unit

1 Box for each Display Drive Unit

1 Box TI 980A Computer

1 Box 733 ASR Terminal

1 Box Novoview Cabinet

1 Box Cables and miscellaneous hardware
1 Box for each Collimating Mirror

1 Box for each Beam Splitter

NM
3 CAUTION {

Handle each unit carefully when removing it from the shipping containers.
Use special caution not to damage the neck or face of the CRT's and the
surfaces of the collimating mirrors and beam splitters.

2.3 VISUAL INSPECTION

Inspect equipment after unpacking for damage that may have occured during transit. Check
that there are no loose or broken knobs, bent or broken panel connectors, and no dents or
scratches on the panel surfaces. Specifically, the equipment should be visually inspected
for the following items before placing it in operation:

Inspect the cathode ray tube for any evidence of damage and that it is firmly mounted.
Check to see that all tubes and interconnecting cables in the displays are firmly seated.
Check for loose or damaged components.

Check all printed circuit boards for proper seating in connectors.

Inspect mirrors and beam splitters for defects.

oo Te



2.4 INSTALLATION

For installation of Display Processor, Data Terminal, and Novoview Computer refer to
Novoview 6000/RSM Image Generator & Display Manual No. 901023-002, Appendix A.

2.4.1 Required Tools and Test Equipment

Table 2-1 contains a list of tools and test equipment necessary for installing the Novoview
Visual System.

2.4.2 Novoview Computer Installation

Follow installation instructions in T.I. Manual 961961-9770.

2.4.,3 CRT Installation

Observe the following instructions when removing and installing the CRT.

@m0 o T

Extreme care must be taken when removing and replacing CRT. Glass
envelope under pressure and personal injury may result if dropped.
When installing CRT, ensure scope mounting bracket adjustable nuts
on simulator fuselage are extended preventing the face of the CRT
damaging the beam splitter.

Disconnect cooling fan cable.

Unscrew bolts and remove aluminum CRT cover.

Remove four nuts holding CRT support bracket.

Remove steel flat washer and insulating nylon washer off four bolts.

Disconnect cables to CRT.

Lift CRT straight up and place on work bench.

Remove six socket head cap screws from each CRT support bracket making note of which
hole pattern has been used.

Install new CRT as follows:

a.
b.

I

Place CRT brackets on new CRT using same hole pattern.

Extend bolts fully on frame where CRT support bracket is mounted. This ensures
enough clearance between the new CRT and the beam splitter.

Lower CRT on four bolts and reset bolts to where there is a 1/8 inch clearance between
CRT and beam splitter.

Replace insulating nylon washer and steel flat washer.

Replace four nuts holding CRT support bracket.

Replace aluminum cover over CRT and replace bolts.

Connect cooling fan cable.

CAUTION

Check fan operation. Operation of CRT without fan may overheat CRT and
damage to equipment may occur.



Special Tools and Test Equipment

TEST EQUIPMENT

PART NUMBER

MANUFACTURER

Extender Board (Memory)
Extender Board (I/O, DMA)

Extender Board
(Power Supply)

Extender Cable (AUy, AUp)
Oscilloscope

Probe

H.V. Probe for Oscilloscope
Multimeter

Voltage Multiplier to 30 KV
Wire Wrap Gun

Bit for Wire Wrap Gun

Bit for Wire Wrap Gun
Sleeve for Wire Wrap Gun
Sleeve for Wire Wrap Gun
Hand Unwrap Tool

Hand Unwrap Tool (Mini)

Photometer

226759-1 (Rev. B)
226851-001
226853-001

966381-1

475 or equivalent

MdlL. 245 or equiv.

V-30 or equiv.
14R-2F or equiv.
26263

519936

18840

507100

A31478

505084

51 or equiv.

Texas Instruments Incorporated
Texas Instruments Incorporated

Texas Instruments Incorporated

Texas Instruments Incorporated
Tektronix

Tektronix

Data Precision

Data Precision

Gardner & Denver
Gardner & Denver
Gardner & Denver
Gardner & Denver
Gardner & Denver
Gardner & Denver
Gardner & Denver

Hagner

2.4.4 Optics Installation

Observe the following procedures when removing and installing the collimating mirror and
beam splitters. Soft cotton type gloves must be worn while handling any part of the optics.
This task requires the use of three men.
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a. Remove front face of light tight hood.
b. Remove retaining latches of collimating mirror and swing mirror open on hinges.

CAUTION

Extreme care must be taken in handling mirror and beam splitter to avoid
bringing anything in contact with the surfaces, i.e. fingers touching the
surface or sharp objects falling from pockets. This will damage the mirror
and beam splitters.

c. While two men firmly support collimating mirror, the third man removes hinge pins.
d. Handling from the back side only, lower collimating mirror. Store face up in safe area.
Cover mirror with tissue paper or equivalent.

The beam splitter is now accessible and is removed as follows:

a. Remove outgide beam splitter stops.
b. Remove outgide.
c. Loosen nuts on center post of beam splitter retainer. This allows beam splitter to be
slid outward.
d. Slightly lift outward side of beam splitter and with two men supporting beam splitter at
inboard and outboard, move beam splitter outward enough to clear center post.
e. Move beam splitter carefully forward and downward avoiding contact with CRT. If
‘ necessary to avoid contact, loosen and move CRT forward to increase clearance between
the beam splitter and the CRT. " Scribe marks on box structure before moving CRT
allowing CRT to be adjusted back to its original position.

Install beam splitter as follows:

a. Hold beam splitter with treated (reflective) surface facing up. Slide beam splitter on
guide of structure.

b. Move beam splitter carefully upward avoiding contact with CRT.

c. Tighten the nuts on center post of beam splitter retainer,

d. Replace outside adjustable retaining bar.

e. Replace outside beam splitter stops.

f Move CRT to its original position observing the scribed marks and tighten.

The beam splitter is now installed. Install collimating mirror as follows:

a. Remove cover from mirror and, handling from the back side only, place mirror on
hinges and replace hinge pins.

b. Swing mirror to closed position and tighten retaining latches.

c. Replace front face of light tight hood.



SECTION III

OPERATION

3.1 INTRODUCTION

This section of the manual contains instructions necessary for the operation of the Novoview
Visual System. Included in this section are turn-on procedures, instructions for the use of
controls and indicators, preoperational checks, operational procedure, and turnoff
procedures.

3.2 CONTROLS AND INDICATORS

3.2.1 Visual Control Panel

Table 3-1 contains the function of the controls and indicators for the Novoview Control Panel
(Figure 3-1).

3.2.2 Novoview Computer

Refer to Model 980 Computer Maintenance Manual number 960699-9702, paragraph 2-3 for
the function of the controls and indicators for the Novoview Computer.

3.2.3 Data Terminal

Refer to Model 980 Computer Terminal User's Guide Model 733 ASR/KSR Data Terminal,
Section III for the function of the controls and indicators for the Data Terminal.

3.2.4  Novoview Image Generator

Refer to Novoview Image Generator & Display Manual 901023-002 for the function of the
controls and indicators for the Novoview Image Generator.
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Table 3-1. Visual Control Panel Controls and Indicators

REF CONTROL OR FUNCTION
DES INDICATOR
1 ACTIVATE Switch/Indicator Switch operation illuminates runway or taxi
lights. Indicator is white when off and red
when on.
2 BRIGHTNESS HORIZON Controls brightness of horizon between low
Digit Switch and full brilliance in three discrete steps,
plus an off position. The intermediate
brightness levels are adjusted between low
and full brilliance range.
3 BRIGHTNESS APPROACH Controls brightness of approach lights
Digit Switch between low and full brilliance in five
discrete steps, plus an off position. The
intermediate brightness levels are adjusted
between low and full brilliance range.
4 BRIGHTNESS RUNWAY Controls brightness of runway lights
Digit Switch between low and full brilliance in five
discrete steps, plus an off position. The
intermediate brightness levels are adjusted
between low and full brilliance range.
5 BRIGHTNESS STROBE Controls brightness of strobe lights between
Digit Switch low and full brilliance in five discrete steps,
plus an off position. The intermediate
brightness levels are adjusted between low
and full brilliance range.
6 BRIGHTNESS TAXI Controls brightness of taxi lights between
Digit Switch low and full brilliance in five discrete steps,
plus an off position. The intermediate
brightness levels are adjusted between low
and full brilliance range.
7 TAXI SELECT Selects taxi lights for the purpose of setting
Digit Switch intensities as predetermined by the Host
Computer. This is a special feature.
8 RUNWAY SELECT Selects runway lights for the purpose of

Digit Switch

setting intensities.
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Table 3-1. Visual Control Panel Controls and Indicators
REF CONTROL OR FUNCTION
DES INDICATOR
9 TAXI MAT Selects taxiway surface for the purpose of
Switch/Indicator taxiing to predetermined areas as selected
by the Host Computer. This is a special
feature. Indicator white when off and
amber when on.
10 I/P Switch/Indicator I/P selects the initial position of aircraft
predetermined by the Host Computer.
Indicator white when off and amber when on.,
11 LIGHT CONTROL REILS Switch operation illuminates Runway End
OFF Switch/Indicator Identification Lighting System (REILS) on
display. Indicator white when off and
amber when on,
12 LIGHT CONTROL VASI Switch operation illuminates Visual
Switch/Indicator Approach Slope Indicator (VASI) on display.
Indicator white when off and amber whenon.
13 ENVIRONMENT VISIBILITY Visibility in miles is set in increments of
MILES Digit Switch one mile to a maximum of 495 miles.
14 ENVIRONMENT RVR Runway Visibility Range (RVR) is set in
FEET X 100 Digit Siwtch increments of 100 feet to a maximum of
9,900 feet.
15 ENVIRONMENT CEILING This control sets the cloud base between
FEET X 10 Digit Switch ground level and 9,990 feet in increments
of 10 feet.
16 ENVIRONMENT CLOUDTOP This control sets the cloudtop between sea
FEET X 1000 Digit Switch level and 19, 000 feet in increments of 1,000
feet. Selection of cloudtop equal to or less
than cloud base implements clear sky. A
horizon glow is visible when aircraft
breaks out of cloudtop.
17 DISPLAY SYSTEM Switch controls display on/off status.

ENABLED/OFF Switch/
Indicator

Indicator white when off and green when on.

~
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Table 3-1. Visual Control Panel Controls and Indicators

REF CONTROL OR FUNCTION
DES INDICATOR
18 AIRPORT SELECT Controls manual pre~select of an airport
Digit Switch model to be made.
19 AIRPORT SELECT INSERT Controls loading of preselected airport.

Switch/Indicator

Indicator green until depressed, then turns
red and display goes blank for approx. 90
seconds. Then airport model is displayed
and switch/indicator changes from green
to red.
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Figure 3-1. Visual Control Panel Controls and Indicators

3.3 SYSTEM POWER

The system power is controlled by two illuminated push-button switches on the top panel of
the Novoview rack, designated ON and OFF. The OFF switch is illuminated if the system is
connected to primary power and the main circuit breaker on the AC Power Control Panel in

the rear of the Novoview rack is ON.

The AC Power Control Panel has individual circuit breakers for each display and indicating
fuses in the lines to other units. If power is to be removed from the equipment for servicing,

Note

If the main power should be interrupted for any reason, the equipment
will go to and remain in the OFF state.

the main power circuit breaker should be turned off.
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CAUTION

Remove power to the Novoview Computer by setting S3 AC POWER
50/60Hz ON/OFF switch on the rear of the Novoview Computer Chassis
to OFF. This removes power to the Novoview Computer only. The Data
Terminal contains its own power switch. The BATTERY ON/OFF switch
S1 enables power to the memory boards in the computer. Ensure
BATTERY ON/OFF switch set to ON while in normal operation because if
ac power is interrupted for any reason, battery power maintains the
memory in the Novoview Computer. Set switch S1 to OFF if removing
memory board. Failure to do this will damage circiut board.

3.4 PREPARATION FOR USE

The following procedures enable the system to be initialized and placed in a ready mode of
operation.

3.4.1 Data Terminal Switches

Set switches on the Data Terminal as follows:

POWER - ON

ON LINE/OFF - ONLINE
TAPE FORMAT - CONT
KEYBOARD - LINE
PLAYBACK - LINE
RECORD - LINE

oo TR

Mote

Should Data Terminal not operate after setting switches in the above
procedures, refer to operating procedures in the Novoview Image
Generator & Display Manual 901023-002.

3.5 PROGRAM LOADING

All system programs are on cassette tapes which are loaded by means of the Data Terminal.
Detailed descriptions of the operation of the Novoview computer panel and the Data Terminal
are given in the TI Maintenance Manual (Volume 1) 943012-9701, and in the Data Terminal
Manual 959227-9701. A brief operating procedure is given.

To place a cassette tape in a drive, open the door and insert the tape (label outward and tape
uppermost) carefully, exerting a slight downward pressure against the springs. The door
may be closed easily if the cassette is properly positioned.

a. Set cassette drive #1 (left hand cassette drive) to PLAYBACK (center rocker switch
down). Observe PLAYBACK indicator illuminates.



0.
d.

3. 5.

Place cassette cartridge containing required program (e.g. NOVOTFLY) in cassette

drive #1. : : '

Press REWIND., Wait for tape to stop (may already be rewound). END light illuminates.
Press LOAD switch. Wait for END light to extinguish and READY light to illuminate.

1 Novoview Computer Operation

Set the Novoview Computer as follows:

B e T

Set MODE RUN switch to HALT,

Press RESET.

Set register display entry switches to 0006.

Press PC switch to ENTER.

Set MODE switch to RUN.

Press LOAD switch, Wait for IDLE light to illuminate (about seven seconds). This
enters the program loader from beginning of tape. The Novoview Computer will idle
with Hex 8A in the display lights.

Press START switch. Wait for IDLE light to illuminate indicating that program has been
loaded. The Novoview Computer will idle with Hex 8D in the display lights for a correct
load.

The system is now ready to execute the program which has just been loaded. In order to
execute press START.
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CAUTION |

Rewind tapes as soon as they are loaded. Never remove a tape which has
not been rewound. Never turn off power to the Data Terminal unless any
tapes that are in it are rewound. Contamination of the tape surface or
power transients can destroy a tape. All system tapes are write~protected
by having the red tab on the cartridge toward the middle of the cartridge.

If the cassette drive is in the RECORD mode, it will be impossible to
complete step d, paragraph 3.4.1.



SECTION IV

THEORY OF OPERATION

4.1 INTRODUCTION

This section of the manual provides theory of operation of the Novoview Visual System.

4.2 NOVOVIEW SYSTEM

The Novoview System provides the pilot with a realistic presentation of an airport and sur-
rounding area lighting that responds to aircraft maneuvers in real time. This is accomplished
using mathematical data stored on magnetic tape defining the locations of the lights that make
up the airport model and mathematical data from the Host Computer that defines the aircraft
attitude position with respect to the airport. The Novoview System is normally in an on-line,
real-time mode by execution of the Novofly program. Its operation is controlled by operator:
intervention, by SENSE switch operation, Data Terminal inputs, or inputs from the Visual *
Control Panel. When the system is not being used for simulation, it can be used to run a ‘
number of stand-alone programs. In this mode, it is used to create new models, edit exist-
ing models, examine models for correctness, and to run various maintenance programs for
verification system performance, display calibration, and performing detailed diagnostic
procedures on the Image Generator.

4.3 NOVOVIEW SYSTEM COMPONENTS

The Novoview system is comprised of seven functional units. A discussion of these units are
given in the subsequent paragraphs.

4.3.1 Visual Control Panel

The Visual Control Panel allows the instructor pilot to control the selection of a model,
cloud and visibility parameter, brightness levels of certain lights, and on/off control of
other lights by means of switch operation. The actual switch configuration is defined in
Section III.

4,3.2 Buffered Interface Unit

The Buffered Interface Unit (BIU) interfaces the Host Computer and the Novoview Computer.
The aircraft position and control information is transferred from the Host Computer to the
BIU as a block of words and stored in the BIU memory. Data that is used to define aircraft
position and attitude and instructor inputs from the Visual Control Panel is transferred from
the Host Computer to the BIU in data blocks by the visual interface program. When a transfer
of a data block is complete, the BIU logic generates an interrupt to the Novoview Computer
and the Novofly software controls the transfer of the data, one word at a time, into the
Novoview Computer memory. Refer to Volume 6 for a detailed description of the BIU.
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Note

The above mentioned programs are "stand alone' programs and do not
run under the control of an "executive' or "supervisor' program.

4.3.3 The Novofly Program

The Novofly program is used to load the model data from tape into memory, accepts the host
computer input blocks, carries out computations using the data from both and edits the results
of the computations to the output format required by the display processor.

The data output to the display processor defines:

a. Aircraft position (relative to model origin)

b. The position of the first light of each string (relative to model origin) and the string
characteristics (color, brightness, etc.). A light string is a linear array of lights

'_‘w.}l%aving the same spacing and characteristics.

c.; . The spacing between lights for each string.

d. A constant used to modify the assigned brightness of each light according to instructor
defined visibility and cloud conditions.

e. A set of values used in the display processor hardware to determine in which view a
light will be displayed — front, left or right window.

£. A set of values used in the display processor hardware to achieve rotation of the final
display according the aircraft attitude and the view (front, left, or right) where the lights
will be seen.

g. The special parameters used to produce the raster strings — runway surface, runway
markings and horizon.

4.8.4 Data Terminal

The data terminal (ASR 733) is a teletypewriter/tape cassette device that is used for program
and model loading. It is also used for operator control or data inputs to the Novoview
computer during the execution of all stand alone programs with the exception of TESTPAT.

4,3.5 Display Processor

The Display Processor hardware functionally performs a number of operations:

a. Calculates the vector from pilots eye to each light.

b. Normalizes the light position values in order to generate the appropriate deflection at
the display plane.

c. Updates the position from light to light within a string.

d. Determines in which view the light would appear.

e. Selects the appropriate rotation matrice according to the field of view and modifies
deflection according to the values in the selected matrix.

)

£. Modifies the brightness of each light according to input visibility, cloud, range and type ( .
)

of light. The latter modification is special to runway lighting to prevent a brightness
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build up at the distant end of the runway due to perspective.

g. Carries out a perspective division to present a realistic display.

h. Generates a color select output to the display system.

i. Carries out the conversion from digital values of deflection and intensity to the analog
form required by the display.

j. Delays the bright-up of the display according to the amount of deflection necessary for
each light, The analog part of the display processor contains a number of adjustments
which effects the final output to the display.

4.3.6 CRT Display

The CRT Display has identical but separate X and Y axis deflection amplifiers. The low
voltage power supplies are also identical, but electronically and mechanically separate for
isolation between the two deflection systems. Because the CRT Display is a beam penetration
type color monitor, the CRT anode voltage is changed to different values to select correspond=-
ingly different colors. As a consequence, the deflection circuit gains, the video grid control,
and the focus voltage are also changed automatically by the inputs of the Display Processor to
different values to maintain the deflection sensitivity, relative video intensity, and focts
constant for different colors.

4.3.7 Optics

Light rays emitted from the CRT strike the semireflective beam splitter and are directed

into the collimating mirror. The rays are reflected by the collimating mirror to pass through
the beam gplitter. The CRT is arranged so that the effective distance (taking into account

the beam splitter) between the face of the CRT and the surface of the collimating mirror is
approximately equal to the focal length of the collimating mirror (R Figure 4-2),

C.R.T. AXIS

/

1

COLLIMATING
MIRROR

BEAM SPLITTER

"FOCAL LENGTH (R/2)

PARALLEL RAYS

Figure 4-1. Side View of Optics



If the point source of light (A) is considered, the ray of light that leaves (A) parallel to the
CRT axis passes through the focal point (F) of the collimating mirror after reflection at point
X and arriving at the pilot's eye (E). It can be seen that the other rays of light leaving point
A are not parallel to the CRT but are parallel to X~E after reflection by the collimating
mirror.

Wherever the pilot's eye is positioned (E, Eq, Ez) within the limits defined by the recom-
mended viewing volume, his eye registers exactly the same view of the image of point A in

the collimating mirror because the light rays arriving at the eye from point A are parallel

and form the same angle with a horizontal axis. Since the pilot's range-finding ability with
binocular vision uses the strain energy expended by his eye muscles in converging the line

of sight of each eye to evaluate distance, and as the rays arriving at each eye from point A are
parallel, his eye muscles are.relaxed and the pilot assumes that point A is distant from him.
This assumption, although incorrect, is further reinforced by the fact that the CRT displays
scene that are generated in perspective by the Display Processor.

4.4 COORDINATE SYSTEMS

Refer to Section 5.1 Novoview Image Generator & Display Manual 901023-002 for a detailed
description of coordinate systems.
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SECTION V

MAINTENANCE

5.1 INTRODUCTION

This section of the manual contains or references instructions necessary for the maintenance
for the Novoview Visual System. Included in this section are preventive maintenance pro-
cedures, corrective maintenance, alignment, and troubleshooting procedures.

5.2 MAINTENANCE CONCEPT

The following paragraphs contain information and instructions to enable the technician to
determine fault isolation to the circuit board level.

5.3 PREVENTIVE MAINTENANCE e

The Novoview Visual System is composed mostly of solid state integrated circuits. Periodic ‘
maintenance, however, is needed to check the analog adjustments. When cleaning mirrors

used in the Novoview System by methods usually employed on similar mirrors, the glass may
become damaged. A safe method for general cleaning of the optics in the Novoview System is

contained in paragraph 5.3.1.1.

Refer to table 5-1 for the list of publications when performing preventive maintenance pro-
cedures.

Table 5-1. Publications For Preventive Maintenance Procedures

EQUIPMENT PUBLICATION

CRT Display & Deflection Driver Novoview Image Generator & Display
’ Manual Number 901023-002

Novoview Computer Model 960B/980B Computer Maintenance
Manual No. 942773-9703

Data Terminal Silent 700 Electonic Data Terminals,
Models 732/733 ASR/KSR Maintenance
Manual No. 960129-9701

Image Generator Novoview Image Generator & Display
Manual Number 901023-002
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5.3.1. Preventive Maintenance Schedule

The Novoview Visual System is composed mostly of solid state digital and analog circuitry (
requiring no periodic maintenance. However, there are a few maintenance tasks which must
be accomplished on a regular basis. Periodic inspections have been divided into four time

intervals; daily, weekly, monthly, and quarterly as described below. At each inspection, all

necessary adjustments to either the IP or the displays must be recorded in the system
maintenance log.

a. Daily.
1. Clean cassette read/write heads on the Data Terminal.
b. Weekly Inspection.

1. Ensure cooling fans are operating properly on display driver, Novoview Computer,
Data Terminal, and in the Novoview Cabinet.

2. Cycle through all test patterns and make adjustments to color coincidence, fadeout
brightness, focus or raster alignment as necessary.

c. Monthly Inspection. In addition to the procedures followed in the weekly inspection,
perform the following:

1. Clean the filter on the main blower at the bottom of the Novoview Cabinet.
2. Clean the filter screen at the rear of the Novoview Computer. (
3. Run NOVOTST diagnostic programs.

d. Quarterly Inspection. The quarterly inspection is the major inspection and involves
thorough checks on all system adjustments.

1. Clean filters and tape heads as discussed in monthly inspection.

2. Check operation of cooling fans.

3. Ensure +5 and +15 volt power supplies are within their proper limits (Refer to
Appendix A of Novoview Image Generator & Display Manual No. 901023-002).

4. Check timing of SYNC signal (Section 9.3.1 Novoview Image Generator & Display
Manual No. 901023-002).

5. Run NOVOTST diagnostics.

6. Check remaining processor adjustments (Section 9.3 Novoview Image Generator &
Display Manual No. 901023-002).

7. Check all display adjustments including high voltage settings, video signal input
levels, clipping, etc (Section 9.4 Novoview Image Generator & Display Manual
No. 901023-002).

5.3.1.1 Optics Cleaning.

The following preventive maintenance procedure for cleaning the optics applies only to
identifiable foreign matter resulting from normal handling and environmental conditions, (
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i.e. finger prints, atmospheric haze and dust. All other conditions should be handled on an
individual basis and under advisement by Redifon Simulation Inc. The following materials
are required for this procedure.

a. Soft clean cloth
b. Distilled water (70 =~ 85 F)

Perform the following for cleaning the optics:

a. Fold cloth for washing, rinsing, and drying to form a pad of sufficient thickness to
minimize point contact pressures.
Immerse washing cloth in water.

c. Wring cloth so that water will not drip or run on mirror surface when light pressure is
applied. ‘

d. TUse straight, smooth strokes over entire area followed by light strokes in opposite
direction by 90 degrees. Immerse washing cloth in distilled water as required.

e. Use a clean cloth and repeat steps a through d.

CAUTION

Do not allow water to dry on mirror surface because of water stains
that may remain on surface of mirror.

f. After rinsing, dry surface with a clean dry cloth using multi-directional strokes to
remove drops of water. '

5.4 CORRECTIVE MAINTENANCE

Refer to the applicable schematics and theory of operation for troubleshooting the Visual
Control Panel and interface units.
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SECTION VI
DRAWING LIST

6.1 INTRODUCTION

This section contains a list of schematics, wiring and general assembly drawings for use with
the Novoview Visual System. The Visual Control Panel and Buffered Interface Unit schematics
are located in Volume 6. The general assembly drawings are located in Volume 7.

Table 6-1 contains the drawing list for the Novoview System.

Table 6-1. Drawing List

TITLE NUMBER
Novoview Electronics Assembly 1500~-0003
Control Panel Assembly 1510-0001
Panel - Control 500006
Box - Control Panel 500007
Plate - Connector Mounting 500008
Wiring Diagram - Control Panel _ 500011
Circuit Board Assembly - PDP11/45 Interface 1530-0001
Wire List, PDP11 Interface 500012
Logic Diagram - PDP11 Interface 500013
Cable Assembly PDP11/45 1540-0001
Wire List, PDP11/45 Cable Assembly 500009
Cable Assembly - 6 Conductor ~ 1540-0009
Cable Assembly ~ Special Purpose 1540-0003
Wire List, Special Purpose Cable 500024
Cable Assembly ~ Special Purpose 1540-0004
Wire List, Special Purpose Cable 500023
Installation - Boost Transformer 500001
Installation - Dual Fast Forward Feature 500002
Installation - Output Protect Feature 500003
Wire List, Cockpit Interface, Unit 5 500072
Bracket, Mounting 500052
Assembly - Mechanical Visual Installation 1100-0014
Assembly - Forward Box 1110-0009
Frame ~ Novoview 800147
Collimating Mirror - Aluminum and Glass 800214
Beamsplitter ' 800215
Assembly - Driver 1130-0005 through -0008
Assembly - Monitor 1140-0001/2
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SECTION I

GENERAL

1.1 INTRODUCTION

This manual includes information relevant to the operation of the Redifon Electronics
Novoview System.

1.2 SCOPE

The scope of this manual is to provide maintenance personnel, instructor pilots, and
modellers with information covering system operation. This manual is divided into four
sections: Section I, General; ‘Section II, Maintenance Personnel Operation; Section III,
Instructor Pilot Operation; and Section IV, Novoview Modelling.



SECTION II

MAINTENANCE PERSONNEL OPERATION

2.1 INTRODUCTION

This section contains information to enable personnel to ready the Novoview System for the
instructor pilot. Included are instructions for bringing up power, loading programs and
models, tape duplication, type operation, and sense switch options.

2.2 POWER UP

Normally, system power is controlled by two illuminated push-button switches (POWER ON/
OFF) located on the front panel above the Novoview Computer in the Novoview cabinet. The
following procedures are performed after a complete power shut down:

a. Set MAIN POWER circuit breaker on AC Power Control Panel to ON, Observe POWER
ON indicator illuminates.
b. Observe AVAILABLE indicator on AC Power Control Panel is illuminated.

c. Set applicable DISPLAY circuit breaker to ON and observe POWER indicator illuminates.

d. Press POWER ON indicator switch on the front top panel of the Novoview cabwet
" Observe ON indicator illuminates.

2.2.1 Data Terminal Switches

Set switches on the Data Terminal as follows:

a. POWER-ON

b. ON LINE/OFF - ONLINE
c. TAPE FORMAT - CONT
d. KEYBOARD - LINE

e. PLAYBACK - LINE

f. RECORD - LINE

Notfe

Should Data Terminal not operate after setting switches in the above
procedures, refer to operating procedures in Novoview Image
Generator and Display Manual 901023-002,

2.3 PROGRAM LOADING

All system programs are on cassette tapes which are loaded by means of the Data Terminal.
To place a cassette tape in a drive, open the door and insert the tape (label outward and tape
uppermost) carefully, exerting a slight downward pressure against the springs. The door
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may be closed easily if the cassette is properly positioned. The left-hand cassette drive is
referred to as Drive #1 and the right-hand drive as Drive #2.

Q.

b.

d.

Set cassette Drive #1 to playback (center rocker switch down). Observe PLAYBACK
indicator illuminates.

Place cassette cartridge containing required program (e.g. NOVOFLY) in cassette
Drive #1. .

Press Rewind. Wait for tape to stop (may already be rewound). END light illuminates.
Press LOAD switch. Wait for END light to extinguish and RE ADY light to illuminate.

2.3.1 Novoview Computer Operation

Unless otherwise specified, set the Novoview Computer as follows:

a-.
b.

Set MODE RUN switch to HALT,

Press RESET

Set register display entry switches to 0006

Press PC switch to ENTER

Set MODE switch to RUN

Press LOAD switch. Wait for IDLE light to illuminate (about seven seconds). This
enters the program loader from beginning of tape. The Novoview Computer will idle
with Hex 8A in the display lights.

Press START switch., Wait for IDLE light to illuminate indicating that program has
been loaded. The Novoview Computer will idle with Hex 8D in the display lights for a
correct load.

Set MODE RUN switch to HALT

Set register display entry switches to 2FFF.

Press E switch to ENTER

Set register display entry switches to 008C

Press PC switch to ENTER

Set MODE switch to RUN

Press START switch. Wait for IDLE light to illuminate indicating that program has
been loaded. The Novoview Comuter will idle with Hex 8D in the display lights.
Rewind and remove cassette

Place the correct model cassette in Drive #2

Press START switch

CAUTION

Rewind tapes as soon as they are loaded. Never remove a tape which has
not been rewound. Never turn off power to the Data Terminal unless tapes
that are in it are rewound. Contamination of the tape surface or power
transients can destroy a tape. All system tapes are write-protected by
having the red tab on the cartridge toward the middle of the cartridge. If
the cassette drive is in the RECORD mode, it will be impossible to
complete step d, paragraph 2.2.1.



2.4 NOVOFLY OPERATION

NOVOFLY is the real-time operating program. Itis a stand-alone program that provides, in
addition to its normal simulation functions, aids for model debugging; capability for locally-
controlled maneuvering and model selection; and a keyboard routine to examine and enter
data.

The program is loaded by the procedure outlined in paragraph 2.3. Set Novoview Computer
SENSE switch 2 in the up position and the remaining SENSE switches in the down position.
When the program has finished loading, depress- START switch and the program will begin
operation in the utility Type toutine. Place a model tape in Cassette Drive #2.

2.5 MODEL LOADING

When a search is initiated for a model, either by local entry from the Type program or by
command from the Visual Control Panel via the Host Computer, the program begins a
search. The cassette tape goes into a fast forward mode to minimize search time until the
selected model is located. When the model is located, it is loaded and the tape rewinds.

2.6 TYPE ROUTINE

The type routine accepts inputs from the keyboard and provides a variety of utility functions.
Allkeyboardentries 0 through 9 -and A through F are interpreted as hexadecimal data.
Certain other characters are interpreted as commands. All data inputs are placed in a
register called DAT which can hold four characters. DAT is initially zero and new entries
are added to form a right-justified word. The most recent four characters are retained so
if a mistake is made, continue typing until the last four entries are correct.

The following is an explanation of the command codes accepted by the program.

(@]
i

find and load the model whose two~decimal-digit name is in DAT. For example,
typing 02G will initiate search for model 2.

- transfer DAT to a starting address register AD1. Clear DAT.

- type out contents of memory locations from AD1 to DAT. 'If DAT is less than ADI,
only one location is read. For example, 10¢#L10¢DO0 will result in a 14-word dump
from hex 1¢@@. 1@@FL.O will output location 190¢ only (DAT was set to zero by L and
no further data was entered).

place contents of DAT into MODE regwter. MODE is used for local maneuvering and
determines the variable to be changed by means of a SENSE switch.

initiates a dump of aircraft variables relative to the model origin. The output is X,
Y, and Z (decimal, feet), and H, P, and R (degrees), in that order.

transfer to the address given by DAT. 1800T will transfer the program to the start
of the Type program. T alone will begin execution at location zero (the start point
for NOVOFLY). ' : ’

CR - a carriage return will cause the contents of DAT to be loaded into the location
specified by AD1, and AD1 is incremented. For example, 1¢¢dF(CR) loads #@gF

into 16@@. If this were followed by 12349(CR), 1234 would be deposited into 1001.

ol

P =
I i
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!

(
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Note

The type routine can be restartedat location 180, in which case all
registers will be initialized to zero. CR enters data into memory.
If CR is depressed inadvertently, try to find which location was
destroyed (most likely location zero).

2.7 SENSE SWITCH OPTIONS

The four program SENSE Switches (SSW), control certain NOVOFLY options. SSW1 up will
stop execution of the main picture-generation program of NOVOFLY and transfer control to
Type. Momentary operation is sufficient to effect the transfer.

SSW2 up causes the Novofly program to ignore transfer of data from the Host computer and
stops movement of the scene being displayed in the configuration represented by the last
data transfer. This enables local control through the use of SENSE switches 3 and 4
described below.

SSW3 and SSW4 are used to locally control visibility and aircraft parameters without the
Host computer inputs.

SSW3 determines the sign of the intended change (down is +, up is ~). SSW4 causes the
increment to be added each frame, down stops the increment. The number entered into the
MODE register determines which quantity is to be changed:

MODE QUANTITY
0 Visibility
1 Heading
2 Pitch
3 Roll
4 : X
5 Y
6 Z
7 Aircraft Axis

The following sequence would be used to increase heading angle and decrease altitude:

a. Transfer to Type.
b. Enter 1MT to set mode 1 and return to main program.
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Set SSW3 down and SSW4 up long enough to get the desired heading change. Use SSW1 to
transfer to Type.

Enter 6MT to get into Mode 6.

Set SSW3 up and activate SSW4 until des1red altltude is established.

The aircraft position/attitude can be determined by entering 'P'
while in the type routine to obtain a printout of aircraft variables.

2.8 TAPE DUPLICATION

Cassette tapes may be copied at high speed for making back-up tapes. It is recommended
that copies of program and model tapes be made against the possibility that an original tape
is damaged. Duplication requires the following steps.

a.
b.
C.
d.
e.
f.

g.

q.

2-5

Set PLAYBACK and RECORD switches on lower row of ASR panel to LOCAL.

Set KEYBOARD and PRINTER switches on lower row of ASR panel to OFF.

Lift keyboard cover of Data Terminal and set ADC switch (upper left area) to OFF.
Insert the source (original) tape into CASSETTE 1 transport.

Set RECORD CONTROL switch to OFF.

Press CASSETTE 1 REWIND

When END light illuminates, press LOAD/FF. Observe RE ADY lamp illuminates after
a few seconds.

Insert the copy tape into CASSETTE 2 transport.

Press CASSETTE 2 REWIND,

When END lamp illuminates, press LOAD/FF.

Set CASSETTE 1 to PLAYBACK; CASSETTE 2 will be in record.

- Press RECORD CONTROL/ON switch and observe ON lamp illuminates.

Set TAPE FORMAT switch to CONT,

Press CONT START switch to begin high speed tape duplication. Data is transmitted
from CASSETTE 1 to CASSETTE 2 until END lamp illuminates.

When END lamp illuminates, press CONT STOP switch.

Press CASSETTE 1 REWIND switch and CASSETTE 2 REWIND switch. Remove cassette

tapes when rewinding has completed.

Note

To stop duplication process at any time, press CONT STOP switch.
Check newly duplicated tapes by loading and operating them.

Lift keyboard cover of Data Terminal and set ADC switch to ON,



SECTION III
VISUAL CONTROL PANEL OPERATION

3.1 INTRODUCTION

The following paragraphs describe the operation of the Visual Control Panel by the instructor
pilot. The Visual Control Panel becomes operational after the appropriate model has been

loaded per instructions in paragraph 2.3. Figure 3-1 is a pictorial representation of the
Visual Control Panel.

NOVOVIEW CONTROL

r ENVIRONMENT |
VISIBILITY RVR CEILING CLOUDTOP
MILES FEET X 100 FEET X 10 FEET X 1000

, LIGHT CONTROL

I BRIGHTNESS

RUNWAY TAXI
HORIZON APPROACH RUNWAY STROBE TAX | SELECT SELECT

ol |l e} il

TAXI
VASI
ACTIVATE A REILS 1/7P MAT

r DISPLAY CONTROL |

: DISPLAY
——AIRPORT SELECT SYSTEM
ENABLED
INSERT
OFF

Figure 3-1. Visual Control Panel



a.

Press DISPLAY SYSTEM ENABLE/OFF switch/indicator and observe indicator changes ( )
from white to green. ) :
Select the desired airport by turning the thumbwheel AIRPORT SELECT digit switch.

Refer to table 3-1 for locations.

. ' Press AIRPORT SELECT INSERT switch/indicator and observe AIRPORT SELECT

INSERT switch/indicator changes from green to red and display is blanked. Wait
approximately 90 seconds for the computer to search for the correct airport model
then observe airport model is displayed. If there is no apparent display, call radio
aids for a position reset because the aircraft may be positioned somewhere other than
the start of the runway. ’

To call up another mode, set AIRPORT SELECT digit switch to the desired model
number (Table 3-1), and observe display has not changed. Press AIRPORT SELECT
INSERT switch/indicator and observe the same indications as in step c.

The following procedures contain operating instructions of the LIGHT CONTROL area:

1. Set LIGHT CONTROL HORIZON digit switch to control the brightness of the horizon
on the display. The Horizon can be controlled between low and full brilliance in
five discrete steps plus an off position. The intermediate brightness levels are
adjusted between low and full brilliance range.

2. Set BRIGHTNESS APPROACH digit switch to control the brightness of approach
lights. Lights can be controlled between low and full brilliance in five discrete
steps plus an off position. The intermediate brightness levels are adjusted between
low and full brilliance range.

3. Set BRIGHTNESS RUNWAY digit switch to control the brightness of the runway lights ((
between low and full brilliance in five discrete steps, plus an off position. The
intermediate brightness levels are adjusted between low and full brilliance range.

4. Set BRIGHTNESS STROBE digit switch to control the brightness of the strobe lights
between low and full brilliance in five discrete steps, plus an off position. The
intermediate brightness levels are adjusted between low and full brilliance range.

5. Set TAXI SELECT digit switch for selecting taxi lights for the purpose of setting
intensities as predetermined by the Host Computer. This is a special feature.

6. Set BRIGHTNESS TAXI digit switch to control the brightness of the taxi lights between
low and full brilliance in five discrete steps plus an off position. = The intermediate
brightness levels are adjusted between low and full brilliance range.

7. Set RUNWAY SELECT digit switch for selecting a specific runway on the display.

8. Press ACTIVATE switch/indicator and observe ACTIVATE switch/indicator changes
from white to red. Switch operation illuminates runway or taxi lights.

9. Press VASI switch/indicator and observe VASI switch/indicator changes from white
to amber. Switch operation illuminates Visual Approach Slope Indicator (VASI) on

" display.

10. Press REILS switch/indicator and observe REILS switch/indicator changes from

~white to amber. Switch operation illuminates. Runway End Identification Lighting
System (REILS) on display. :

11. Press I/P switch/indicator and observe I/P switch/indicator changes from white to

amber. The I/P switch/indicator selects the initial position of aircraft predetermined
by the Host Computer. (



12.

Press TAXI MAT switch/indicator and observe TAXI MAT switch/indicator changes
from white to amber. Switch operation selects taxiway surface for the purpose of
taxiing to predetermined areas as selected by the Host Computer. This is a special

feature.

The following procedures contain operating instructions of the ENVIRONMENT area:

1. The visibility is varied by setting the ENVIRONMENT VISIBILITY MILES digit
switch. Visibility is set in increments of one mile to a maximum of 495 miles.

2. Runway visibility range (RVR) is varied by setting RVR FEET X 100 digit switch.
RVR is set in increments of 100 feet to a maximum of 9,900 feet.

3. The ceiling or cloud base is varied by setting CEILING FEET X 10 digit switch.
This control sets the ceiling between ground level and 9,990 feet in increments of

10 feet.

4, The cloudtop is varied by setting CLOUDTOP FEET X 1000 digit switch. This control
sets the cloudtop between sea level and 19,000 feet in increments of 1000 feet.
Selection of cloudtop equal to or less than cloud base implements a clear sky. A
horizon glow is visible when the aircraft breaks out above the clouds.

Table 3-1. Airport Location
AIRPORT DIGIT AIRPORT RUNWAY
SWITCH SETTING

01 Teterboro 6,24,1,9
02 Stewart 9,27,16,34
03 La Guardia 4,22,13,31
04 Allentown 6,24,13,31
05 Dulles 1R/19L, 1L/19R
06 Kennedy 4R/22L, 31L, 13R
07 White Plains 16, 34, 11, 29
08 Newark 4R/22L, 11, 29
09 Richmond 15, 33, 6, 24
10 Denver 35R/17L, 26L/8R
11 Boston 4R, 221, 15R, 33L
12 Le Bourget 3, 21, 7, 25
13 Wichita 1R/19L, 1L/19R
14 Hutchinson 13, 31, 3, 21
15 Salina 35, 17
16 O'Hare 14R/321, 9R/27L
17 Atlanta 8, 26, 9R, 27L
18 Los Angeles 25L/7R, 6L/24R
19 St. Louis (Lambert) 30L~-12R 6&24
20 Seattle (Seatac) 16R-34L, 16L, 34R
21 Dallas (Love Field) 311L/13R, 13L/31R
22 Oklahoma, City

(Will Rogers World) 17R/351L, 17L/35R
23 Mexico City 23L/5R, 5L/23R
24 Juneau 8, 26

3-3/3-4(blank)







SECTION IV

NOVOVIEW MODELLING

4.1 INTRODUCTION

This section of the manual contains instructions for model planning and the use of Novoview
modelling forms.

4.2 MODELLING

Modelling is the process of defining the features of a particular airport that would be visible
at night with respect to their particular characteristics (brightness, color, etc.) and their
position with respect to a common (model) origin. The final definition is expressed in a
mathematical format and written on cassette tape ready for use by the Novofly program.

4.3 DATA GATHERING

This is perhaps the least interesting, but most necessary aspect of the modelling process. In
order to have an accurate reproduction of an airfield and its environment, you will need to
start with good maps and diagrams of the area. A good source of U. S, airport data is the
Airport Obstruction Charts put out by the National Ocean Survey. These depict the airport
and immediate surroundings on a scale of 1" = 1,000 ft., and are accurate enough to give
runway/taxiway spacing, general size of terminal buildings and hangers, and general
arrangement of surrounding streets. Also depicted, are the location and height of lighted
obstructions in the area.

Most airports will have blueprint type engineering drawings scaled around 1000’ to the inch,
which are good for measuring distances on the airport itself. These may be obtainable through
the airport engineering office.

For the environment around the airport, where accuracy is not so important, any kind of map
you can find will work. Of course, the better and larger your map, the easier your task and
the better the finished product. A Geological Survey Map is nice, but may not be up-to-date
as to freeways and such. A good quality city map may be good enough, but if the airport is
very far out-of-town, it may not be on the map. You will probably end up using a combination
of several maps and doing some extrapolating, as well.

When considering the area outside of the airport, it is important to consider what training
exercises will be utilized. The kind of approach to be flown to your model will make a good
deal of difference, particularly if circling approaches are to be used. For example, in order
to be FAA certified for circling approaches, the pilot must be able to see lights on the ground
at all times when the approach is flown, at minimum visibility and ceiling. There may be
other similar restrictions you will need to consider, and these should be explored as part of
the data gathering process.
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The majority of your model environment will most likely be made up of major roads and -
highways. These provide the most efficient use of your lights and strings and also enable you ( 7
to spread your model out. Relatively small individual features, such as buildings, should be
avoided unless they are necessary to the training mission.

Another important bit of data you will need is the location and composition of any special
features which your pilots may consider aids or cues - or even distractions during an actual
approach to that airfield. This information you will have to get from the pilots themselves.
Items such as these can make the difference between a 'pretty picture' and a valuable training
aid and should not be overlooked.

4,4 AIRPORT CHARACTERISTICS

On most airports used by commercial carriers, there are arrangements of lights which are
required to be standard, so that the perspective view that the flight crews see will be as
constant as possible from one field to another. This fact will make your task somewhat
easier in that the brightness, color and spacing are well documented. The following is a
discussion of the typical lights on an airport.

4.4.1 Approach Lights

The majority of major airfields will have some type of approach light system. These are
standard arrangements of bright directional lights placed so that they lead up to the threshold

of the runway, thereby providing heading and attitude information during low visibility (
landings.

Figures 4-5, 4-6, and 4-7 depict the general arrangement of three widely used systems.
Figures 4-8, 4-9, and 4-10 are completed modelling forms for the threshold bar. These

forms will be explained more fully in paragraph 4. 6.

4.4.2 Strobe or Sequenced Flashing Light

These are very bright, condenser discharge lights which flash in sequence toward the runway.
They are usually positioned very close to the center row of the approach system and run from
the end of the approach lights to a point near the threshold. The strobe is handled as a special
light type in the Novofly software and will be explained more throughly in paragraph 4.6. 2.

4.4.3 Runway Edge Lighting

These are directional lights spaced every 200 feet down the runway and about 10 feet out from
each edge. When U, S. runways are viewed from the approach end, the last 2000 feet (or 10
lights) will be orange, and the remainder white. Your training requirements will determine
if you need to put directional orange lights at both ends.

4,4.4 Centerline Lighting

These directional lights begin about 75 feet down the runway and are spaced every 50 feet. On (
U. S. runways, viewed from the approach end, the lights 3000 feet to 1000 feet from the far

4~2



end alternate red and white, and the last 1000 feet are red; the remainder are white. Here
again, you will need to determine if the back course lights need be modelled.

4.4.5 Taxiway Lights

Since we cannot reproduce the blue taxiway edge light, you may want to only display the green
centerline of the taxiway. These lights are 50 feet apart; although, for long parallel taxiways,
you may want to use a wider spacing (up to 200 feet) as the lights can be better used elsewhere.
The only taxi lights on the runway are the centerline of high speed turnoffs.

4,4.6 Beacon

Although there are many different types of beacons throughout the world, they are usually
similar and modelled in much the same way. The beacon on a U.S. airport, for example, is

a rotating spotlight with a white light on one side and a green light on the other. It rotates six
times per minute. From a distance, it appears as an alternating green and white light flashing
every five seconds.

The beacon is modelled with two flashing single light strings, one green and one white. Both
strings will be located at the same point and have the same period and on-time (50 and 8 work
well). The phase of the strings will be zero for one, and half of the period (25) for the other.
The flash process will be explained.

4.4.7 Obstruction Lights

These are used to delineate buildings, antennas and other vertical obstructions around the
airport. The lights are usually red and seldom flashing. As these are generally single
lights requiring one string for two of them, a lot of strings can be used if all the obstruction
lights are reproduced. You may wish to model only the more significant ones.

4.4.8 Terminal, Hangers, etc.

Buildings are hard to reproduce and take a lot of strings. It is a good idea, however, to place
large clusters of lights on your model where the pilot will expect to see large clusters on the
airport. This will help him to orient himself as to the location of the runway and other airport
features, when the model is seen from the distance.

4.4.9 VASI (Visual Approach Slope Indicator)

This is a system of lights which give the pilot glideslope information during the final part of
his landing. Although there are many configurations, basically, there are two boxes beside
the runway with red and white lights in each. They are about 50 feet to the side of the runway
and 700 feet apart. The lights are arranged such that when the pilot is on the proper glide-
slope, he will see red lights in the upper (far) box, and white in the lower. If he is low, both
boxes are red, and if high, both are white. Like the strobe, VASI is handled as a special
type in the software and will be discussed in paragraph 4. 6. 2.

This is by no means an exclusive listing, and you will undoubtedly come across other light
sources which you will need to consider.
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4.5 MODEL PLANNING

A good deal of time can be saved by formulating which features you will want in your final
model environment. There should be little question as to the airport features and these
should be modelled first in order to determine how many strings and lights are left-over
for the environment. At this point, a sketch of some sort should be made to enable you to
distribute your remaining strings over the areas which you require.

Another factor to be congidered is whether to use submodels or not. Submodels can save a lot
of time in the modelling process, but it should be kept in mind that the length of the model (on
the tape cassette) is the same as a finished model. If a large number of submodels are used,
more time may be spent reading and writing them on the cassette than is saved by using the
more convenient numbers.

4.5.1 Model Origin

There are three separate origins for the X, Y, Z coordinate system which must be considered
when preparing model data. They are:

a. Submodel Origin: This is a point in the data base chosen for convenience or, in the
case of RSM submodels, to minimize the use of diagonal edges. During the load-
and-pack process (see paragraph 4. 17) offsets and rotations are entered to orientat
all of the submodels to the final model origin.

b. Final Model Origin: This is the point around which the finished model is assembled.
This also is a point chosen at the convenience of the modeller. The typical point is
the intersection of the centerline and threshold of the main runway considered with
the X axis oriented along the runway centerline. This point is displaced, but not
rotated to coincide with the simulator origin for the airport concerned.

c. Simulator Origin: This is the point, usually in latitude and longitude, which the
simulator associates with the airport. It may be the location of one of the Navaids
or the touchdown point on the runway or some other point on the airport. This
location will have to be derived from the host computer data. (The T vector is
computed from the eyepoint to this point.) In most cases, the runway heading may
be modelled at zero degrees, which the host computer will consider as a heading
relative to its Navaid heading, and therefore, display it at the correct heading for
the Navaid selected. This information will also depend on the makeup of the host
computer program.

4,6 NOVOVIEW MODELLING FORMS

The forms used by Redifon (Figures 4-1, 4-2, and 4-3) are designed to correlate with the
computer format, which will be discussed later.

The following is a brief description of the form used to record string data. (Figure 4-1.) ( )
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Description: This column is for the modeller's use only. The information here does not go
into the computer.

4.6.1 String Number

This is a direct count of the strings in the submodel. Two spaces are provided so that the
string's number in the final model may be entered as needed.

4.6.2 TXEe

This code tells the computer that certain strings are to be processed through subroutines in
the software. It also allows the control panel in the cockpit to communicate with the model
when the Novofly is in operation. The type codes are as follows:
Type 0 = General: Used for general environment and airport lights which are not
controlled from the control panel.

Type 1, 2 and 4: Strings assigned these types will have adjustable brightness.
The lights are '"connected' via the software to the five-step digi
switches on the control panel. Type 1 is normally used for
approach systems and Type 2 assigned to runway edge lights.

Type 3 = Strobe: This type is associated with the sequenced flashing lights in
your model. The Type 3 strings are processed through a sub-
routine which gives it the sequenced effect as well as the extra
brightness. An entry must also be made in the Period, Wait-
time and Phase columns. There are a maximum of eight strobe
strings available.

Type 5 = VASI: Type 5 strings are processed through the VASI subroutine which
makes use of the elevation angle (covered later) to give the pilot
accurate glideslope information. Each Type 5 string must be
considered as two strings, (one white and one red) when consider-
ing the total of 400. Also, each light must be considered as two
lights. There are a maximum of eight Type 5 VASI strings
available.

Type 6 = VASI
Repeat:  This type is used to save computing time when two or more VASI
strings describe the same glideslope. They are listed and
entered in the model immediately after the Type 5 string which
is being duplicated. Each Type 6 string must also be considered
as two strings and two lights for each one programmed.

Type 3, 5 and 6 strings may also be connected to five Step
switches and/or On-Off switches.

Type 7 = REILS: Type 7 strings are processed through a subroutine which causes
them to flash twice per second. They may be made directional,
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4-6

Type 8 and 9:

Type 10 = Stars:

Flags:

D = Directional -

B = Bidirectional -

F = Flashing -
P = Point
Directional -

but the flash rate may not be altered. Type Sevens are ( )
controlled by an On-Off switch on the Instructor's panel.

Lights of these type are '"connected' to On-Off switches which
may be installed.

Note

The configuration of the Instructor's panel should be
consulted to determine if Types 4, 8 and 9 may be used.
These are options and not installed on all systems.

These lights are modelled in the normal manner, but their X,
Y, Z position remains relative to the Pilot's eyepoint, rather
than the model origin. The standard 30 string star submodel
is located on a plane 1000 feet above the Pilot's eyepoint,
i.e., Z=1000"'.

The purpose of this code is to further describe the character-
istics of the string to the computer.

When this flag is used, a heading must also be entered in the
heading column. This will be the direction from which the :
light "shines" and when seen from along this axis, will appear (
at its maximum assigned brightness. As one moves around

the light, in either direction, the brightness is reduced until

90 degrees or more from the axis, it cannot be seen.

Similar to Directional, except that the light "shines" along the
reciprocal of the heading as well. Once again, the brightness
reduces to zero at 90 degrees off the axis.

Used for flashing lights. Entries must be made in the period,
on-time and phase columns in order to describe the rate of the
flash desired. These entries will be explained when those
columns are discussed.

A string may notbe madeflashing and Directional/Bidirectional.

This code gives a Directional light with the heading automati-
cally assigned at 180 degrees. Also, the brightness will remain
constant as we move around to 90 degrees off of that heading.

This gives the lights an "on' or "off'" characteristic, depending
on where they are viewed from. (



R = Reverse Point
‘ Directional - Same as above, except the heading is automatically assigned 0
degrees.

Point and Reverse Point Directional are
compatible with Flashing.
I = Range

Intensity - When a long string of closely spaced lights is viewed along its
length, there can appear an unnatural "bunching" of lights at the
far end due to the fact that, though brightness can be reduced
realistically over a distance, point size cannot. To overcome
this problem, an additional range attenuation function is added
to strings which will normally be seen from an end-on aspect
such as runway edge lights and approach lights. This is
accomplished by using the "I'' flag.

This flag will cause the entire string to appear somewhat
dimmer so you will need to apply it to all the strings in the
runway area (for example) so that they will appear as the same
or similar brightness.

4.6.3 # Points

Numbers from 1 to 511 may be entered in this column to indicate the number of lights in the
string. When the model is complete, this column should total 6000 points or less.

4,6,4 Color

Used to define color of string, as per following code:

0 = Red

2 = Orange

3 = White/Yellow
4 = Green

For Type 5 (VASI) strings, no color input is needed, as red and
white are assumed.

4.6.5 Intensitz

Brightness may be specified by a number from 0 to 7.99. A brightness level of 1, however,
is the maximum which the scope will display at any given time. Settings greater that 1 will
not become effective until range or visibility attenuation begin to effect them. For example,
two lights side-by-side; one assigned intensity 1.5, and the other 2. 0, will appear the same
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brightness (Intensity = 1) until the range is increased and/or the visibility decreased. As the
display values of both lights decreases, the lesser one will drop below 1 and will appear to
dim, while the other remains at 1.

The brightness is scaled such that a setting of . 875 is half as bright as a setting of 1, etc.

For virtually all lights in a normal model, settings from .4 to 1.5 will suffice. You should
keep in mind, ‘however, that some of your lights will be controlled by 5 step-switches on the
control panel and you should familiarize yourself with the effects of these switches on the
visual presentation before assigning intensities to Type 1 and 2 lights.

4.6.6 Group #

The group number (0-5) of a string is used in conjunction with the runway select switch on the
panel to allow the instructor to adjust the intensity of the lights associated with one runway,
independently of the others. To achieve this, all strings associated with a given runway will
be given the same group number. General purpose strings, i.e., Type 0, are not assigned

a group number.

4.6.7 Flashing, Directional, VASI and Strobe Strings

The next three columns are shared by flashing, directional, VASI and strobe strings, as the
features entered in these columns are mutually exclusive.

4.6.7.1 Directionality

For directional or bidirectional strings, the HDG column is used to enter the heading of the
directionality axis. This heading is measured in whole degrees, clockwise from the X axis.

4.6.7.2 VASI

Type 5 VASI strings require an entry in the ELEV column to describe the aim angle of the
VASI unit being simulated. Entries from 0 - 7.9 are accepted.

4.6.7.3 Flashing

Flashing lights require entries in all three columns. The characteristics of a flashing string
are defined in units of 200 m.sec. (1/5 sec.). Entries from 0 to 255 are accepted as follows:

a. Period - This should be considered as the total of the on-time and off-time of the
light. .
b. On-Time - Length of time the light is on in any one cycle.
c. Phase - This will determine at what point in the previously defined period the light
' will come on. Phase is not critical, except when compared to other flash-
ing lights with which you wish an alternating effect.

For example, consider an airport beacon (see paragraph 4, 4. 6) with - (
alternating white and green light.
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The rotation of the beacon is 6 RPM, or once every 10 seconds. There-
fore, a Period of 10 seconds is required which is equivalent to 50 frames.

From a given point, the beacon appears to be "on' for approximately 2
seconds or 10 frames.

First, model the white light with a Phase of 0. Next, the green light with
the same Period and On-time, but a Phase of 25 (or half the Period).

The end result is an alternating white and green light, flashing at equal
intervals.

4.6.7.4 Strobe

An entry is required in all three columns for each of the eight strobe lights available. This
allows the strobe strings to be used to depict more than conventional sequenced flashing
lights. The units used to define the characteristics of a strobe are the 33 m. sec. update
frames. This means that the fastest that the strobe will step from one light to the next is
limited by the fact that the picture itself is redrawn every 33 m. sec. (1/30 sec.). In order
to program the performance of a strobe string, the following entries must be made:

a. Period - As in flashing lights, this term will represent the total cycle time of the
strobe or strobe system.

b. Wait Time - This term defines the time interval between one light and the next.
For normal sequenced flashing lights, this number should be zero.

If the string in question has been made directional in the flags entry an
entry of heading is required rather than Wait Time. In this case, the
Wait Time is automatically zero. Therefore, a strobe with an extended
interval between flashes cannot be made directional.

c. Phase - This term will determine when in the previously defined Period the strobe
starts. The Phase is counted backward from the end of the Period. For
example, a strobe with a Period of 50 frames and a Phase of 10 will start
on the 40th frame of the Period.

50 : 0
0 10 20 30 40 50

I O I

Consider the following example:

A set of lead-in strobes to a runway, as shown on the following page.
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#1

#2

#3

#4

#5

PER
53
53
53

53

53

# 5 ° e0000
He

The real world system takes .5 sec. to run to the runway, waits one
second, then starts over. The first consideration is the Period. The
system has a total of 23 lights, and therefore will take 23/30 sec. for the
strobe to run the full length. Add to that 30/30ths or 1 second for the
pause, and the total period for the system is 53/30 sec., versus the 23/30
sec. required in the Novoview. If the strobe rate is important to training,
the only way to approach the .5 sec. (15/30) is to reduce the number of
lights in the system.

Assume in this case that 23/30 is adequate for training. The period of the
system is then 53 frames. Each of the five strings will then have a
Period of 53. As it is necessary that the time between flashes be as short
as possible, "zero'" is entered for the wait time. Note that this enables us
to make these strings directional if necessary. All that remains is the
Phase calculation.

WT  PHA # Pts 53 0
. 0 10 20 30 40 53
0 530r0 6 1111 | | | L
0 47 3 L L | | | L
0 44 .
4 | ”” | | | |
0 40 \
5 ||| | | L]

0 35 ° il

Strobe #1 may be said to start at the beginning of the Period. Either 53 or

""'zero" may be entered for the Phase, since in counting backward 53 frames
from the end of the Period, the result is the same as zero frames from the

end. As there are six lights in #1, it will require six frames (0-5). The ,
next string should start in the next (or 6th) frame: (
53 - 6 = 47; which is the Phase for strobe #2.



Strobe #2 should finish in the 8th frame, and #3 should start in the 9th:
53 - 9 = 44,

Strobe #4 should start in the 13th frame: 53 - 13 = 40.
The last strobe, #5, will start in the 18th frame: 53 - 18 = 35.

There will then be a 30 frame pause (23-53) to the end of the Period, after
which the cycle will start over.

Note

In the example, if a .5 sec. interval is required from one light to the
next, an entry of 15 should be made in the Wait time column. This has
the effect of multiplying the 1/30 sec. frame time by 15, which in this
case results in a .5 sec. unit of measurement. For string #3, above, if
the entries were PER = 53, W, T, = 15, PHA = 44, the result would be a
Period of 795/30 sec. or 26.5 sec. The strobe would actually start
135/30 sec. or 4.5 sec. into that Period, i.e.,

795 ;0 44x15)  _ 135/30 = 4. 5 sec.

4.6.8 X, Y, Z

These three columns are used to enter the location, with relation to the X, Y and Z axes of
the first and last point of the string. With this information and the number of points in the
string, the computer will establish the proper angle or string direction as well as the proper

spacing. The values of X, Y and Z may be in feet or meters.

4.6.9 Angle/Spacing

An alternate method of defining the string position is to enter the first point, as above, and
then to enter the angle (in the X, Y plane) and the spacing between points (feet or meters).
The computer will then calculate the last point. As before, the angle is measured clockwise
from the X axis.

4,7 EDGE DATA FORM (Fig. 4-2)

The surface texture in the Novoview 6000 system is constructed of three and four-sided
polygons which must be assembled into the desired features. These polygons, or surfaces,
are defined by first designating the various edges which make them up. At any one time, the
system can display an RSM submodel, consisting of 64 surfaces made up from 64 edges.
There are available up to six separate RSM submodels in any given data base. These sub-
models are accessed via the runway select switch on the instructor's panel. This switch, as
mentioned in paragraph 4. 6.6 reads the Group # of the light strings associated with a
particular runway. Simultaneously, the RSM submodel which has been built for that runway
and assigned the same number, will be accessed.
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A form similar to Figure 4-2 should be employed to list the edge data. There are five kinds ( !
of edges which may be used in various combinations to construct the surfaces. They are as :
follows:

4.7.1 Normal X Edges

These edges are perpendicular to the X axis of the RSM submodel and their value is defined
as the point where the edge intersects the X axis. Negative values are not allowed for X
edges, therefore, the submodel origin should be selected accordingly.

4.7.2 Symmetrical X Edges

These are also perpendicular to the X axis, but have the additional property that they may be
nreflected" to the opposite end of the runway when it is in view. It is intended that these be
used to depict the touchdown zone stripes, which are usually identical at each end. This
allows us to simulate the markings at both ends of the runway while utilizing the data space
for only one. Entries under SETS will be discussed in paragraph 4.7.6.

4.7.3 Centerline X Edges

These are X edges which are ''rolled" ahead of the airplane, allowing the system to depict a
dashed centerline on the runway. Use is made of the short visual range ( £ 2000'), so that

a stripe may be placed just out of view and consequently will not suddenly appear as the

airplane moves forward. (

A typical submodel would include the first four or five dashes of the centerline on the end
near the origin. SETS are also required (see paragraph 4.7.6).

4.7.4 Normal Y Edges

These edges are perpendicular to the Y axis and their value is defined as the point where
they intersect the Y axis. They may be positive or negative.

4.7.5 Diagonal Edges

These edges are not perpendicularto either axis. They are defined with a first point/last
point format, similar to the strings. The computer utilizes the last point information to
compute the slope of the edge from the first point, but in fact goes from one edge of the sub-
model to the other, through the first point along the slope computed from the last point.

Due to the increased computing time required for diagonal edges, a maximum of eight may be
used and still maintain a total of 64 edges. If more than eight are required, a two-to-one
trade-off may be necessary, i.e., 10 diagonal limits the total count to 60. The absolute
‘maximum is twenty-two diagonal edges, due to storage space.

The informationvdown the "righthand" column should also be filled in. These are: ( ‘

4-12



a. Data Base - The name of the data base that this submodel will eventually be a part of.
b. GRP # - This is the submodel humber (0-5) which relates the RSM to a given runway.
c. OFF SETS - The X, Y, Z and heading off sets necessary to place the submodel in
the proper place relative to the model origin.
d. SETS - These are counters which must be set so that the computer will know how many
of each type edge is required.

S (symmetrical) - The symmetrical edges are entered into the computer as X edges
and must be the first edges in the list. The S counter is then set to the correct
number, so that the program knows how far down the list to look for symmetrical
edges.

C (centerline) - The centerline edges are also entered as X edges and must follow
directly behind the symmetrical edges. The C counter must then be set to the
proper number.

X - This will be the total of all X edges, symmetrical, centerline and normal. The
remainder of the X edges, i.e., the normal X edges, must be listed directly after
the centerline edges. (see note below) '

Y - Next in the list, after all of the X edges, comes the Y edges. This counter may be
set to the number of Y edges. (see note below)

D - After the Y edges are listed, the diagonal edges are entered. The D counter may
be set to the number of diagonal edges.

The X, Y and D counters will be incremented as the edges are entered into the
computer (discussed in paragraph 4-9). When the data entry is finished, the
computer's count should be compared to the count on the modelling form, as
this is one indication of typing errors.

T - This counter determines how many times the centerline edges are ''rolled' ahead of
the aircraft, which prevents the centerline stripes from going past the end of the
runway, or stopping half way. As a general rule,

T = f{gitil};;;ggfhclssgée ) rounded off to the nearest stripe.

M - This is the value of X, around which the symmetrical edges are reflected. This
number may be derived by adding the value of the least symmetrical edge to the
value which that same edge should have after reflection and dividing by two. This

method will take into account displaced thresholds and overruns.

4.8 FACE DATA FORM

Once the edges have been defined, the surfaces are then constructed utilizing the edge number
(not the value). A given surface may be made either grey or white by assigning the appropriate
type number (Figure 4-3).
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In defining the surfaces, it is important that the correct '"sense' of the edge is assigned.
Basically, this means telling the program which side of an edge is to be used. For the non-
diagonal edges, this is straight forward. Consider the following surfaces:

2X

32y

In order to 'fill in" surface #1, the positive side of 1X and the negative side of 3X must be
shaded. Also, the positive side of 30Y and the negative of 31Y are required. The entries

on the data sheet for this surface should then be,

1|1 2] 3| 4
1({-3]|30(-31

Similarly, the entries for #2 should be, 11 2l 31 4
2|-41]31]-32

The Sense of a diagonal edge is related to its slope and may best be determined in the

following manner:

60D

61D

+X

C

(

If the edge were to be rotated clockwise around its first point; does it move into the surface or

away from it? If it moves into the surface, it is considered to be a positive edge of that
surface. If it moves away, it is a negative edge. In the above example, 62D and 63D are

positive and 60D and 61D are negative for the surface represented by the shaded area. There-

fore, for that surface the entry on the data form would be,

| 1] 2] 5|4 |

|62 |63 |-60|-61]

Consider the following example of a 30,000' runway with precision instrument markings, a ( 1

parallel taxiway, three perpendicular turnoffs and two high speed turnoffs. The edge and
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surface data forms (Figure 4-2 and 4-3) have been filled out to agree with figure 4-4.
Some areas of interest are:

a. The edges are listed with the symmetrical edges first followed by the centerline,
normal X, normal Y and diagonal, in that order.

b. The edges need not be listed in ascending value, although they may be somewhat
easier for the modeller to work with if they are.

c. Two or more surfaces of the same color may not cross each other. The taxiway
formed by faces 40 and 42 must be split where it crosses face 36.

d. A triangular face (38, 39, or 44) is considered as a four-sided face with one side
listed twice.

e. Within the four edges entered for a face, there is no particular order required.

f.  On the face data form the type 0 and 1 faces may be intermixed.

g. An edge is considered to have the same direction throughout its length, despite the
fact that the surface being defined is 'behind" the start point of the edge. Edges
62 and 63, in surface 42, have the same signs as in face 40.

4.9 STRING EDIT

What follows is a step-by-step description of the different aspects of the string edit program.
This is conversational (question & answer) type program, which will ask the operator for the
pertinent data required for the type strings or surfaces being entered. To enter the program
into the TI980:

Place cassette containing STREDT in either drive.
Set that drive to playback.
Press rewind, wait for end light.
Press load, wait for ready light.
ON TI1980:
Set Run Switch to HALT.
Press Reset Switch.
Set up 0006 on Data Indicator Switches (i.e., #13 & 14 up, all others down).
PC switch to ENTER.
RUN switch to RUN.
Press LOAD switch up. Wait for IDLE light to come on, (about 7 seconds).
Press START switch. Wait for IDLE light again, indicating that the program is
loaded.
8. Press START switch.
f. Program will respond by typing "ZERO MEMORY ?'.
g. Type Y (for Yes). Computer then zeros the memory locations used for model storage,
does several line feeds, types "PAGE 1", does several more line feeds and type " >,
indicating it is ready to receive data,

R

< O U1 B~ W N

You are now ready to enter your model data. Tell the computer what kind of data (Strings,
Edges, etc.) you wish to enter. For this, Modes must be established.
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a.

4-16

a. Operator types "M", program responds: (M) "ODES-RSM OR STRINGS?". If RSM £
data is to be entered, operator responds with '""R" after which the program asks
"ENGLISH OR METRIC?". Operator responds ""E'" or "M'" depending on whether
the measurements are in feet or meters. The program next asks "EDGES OR
FACES?", and operator responds "E'" or "F'" to indicate which part of the RSM data
is to be considered. Next, the program says "RSM # =" and operator enters the
number of the RSM submodel that he is entering the data for.

If string data is to be entered, operator responds to the initial question with "'S",
after which the program asks "LAST POINT OR ANGULAR?'". If the data to be
entered is in the first point/last point form, the operator responds "L'". If the
data is in the angle/spacing format, he types "A". The program next asks
"ENGLISH OR METRIC?'", to which the operator responds "E'" or "M'", as above.

Note

After initial loading, the program comes up in strings, last point and English mode.
If at any time another data format is required, some combination of the above
process must be used.

ADD STRING (Last Point Mode)

Operator types ""A'"; program responds with (A)'"'DD STRING", a line feed, "#1". (On
subsequent adds, computer will automatically give the next number in the string count,
up to 400.)

After giving string number, program says "TYPE=". Operator responds withthe (0-10)
type code he has assigned for that string.

Note

After the operator types the pertinent data, the space bar should be pressed to enter the
data and to move the program to the next step.

The program hext says "FLAGS=", and operator enters the flag codes assigned to that
string. If none, enter ''0".

The program next says "#PTS=", and operator enters the number of lights in the string.
"COLOR="; enter color code required for the string.

"INT="; enter brightness value assigned.

If any type other than "0'" has been specified, the program will now say "GROUP#="';
enter the group number assigned to the runway with which the string is associated.

At this point, if directional lights have been indicated, program will say "HEADING="";
operator enters heading of directional axis.

If a Type 5 VASI is indicated, program will now ask for elevation angle.

If a flashing flag has been entered on the next line, the program will say "PER=""; the
Period of the flash should be entered. "OT=", On-time of the light is entered. "PHA="(
Phase is entered. ”



If a Type 3 has been specified, the program will line feed and say "PER'", "WAIT" or
HHDGH’ and "PI_IA".

i. After a line feed, the program will say "FIRST POINT (X, Y, Z)=". Operator will
enter the values for X, Y & Z, which have been calculated and recorded on the modelling
form.

j. After another line feed, the program will now say "LAST POINT X,Y, Z)="; the last
point coordinates are now entered. This is the last entry for the string; program will
now do a line feed and type " =", indicating it is ready for another add string or modes,
ete.

4.11 ADD STRING (Angular)

The entry process for angle/spacing defined strings is the same as above, down to step j.
Rather than last point, the program will say '""STRING DIRECTION''; the angle which the
string extends from at the first point is entered. Program then says "SPACING—" the
distance between lights is entered.

Using this spacing and the number of points indicated in step d, the program will then compute,
and type on the next line the coordinates of the last point.

If a string only has one light, no last point or angle/spacing
information is requested.

4,12 ADD EDGE

After the edge mode has been selected and the RSM group number specified, the appropriate
edge data may be entered.

a. Operator types ""A'"; program responds with (A)""DD".

b. Operator now enters the type of edge which is required, i.e., X, Y or D. Symmetrical
and centerline edges are entered as '"X'" at this point.

c. Program prints out "EDGE #0'" (or sequential number up to 63), followed by "VALUE="'
if an "X" or "Y' has been specified, or after a line feed, '""START POINT=" if a
diagonal edge is specified.

d. Operator now enters the value assigned to the "X" or "Y'" edge, or the X, Y, Z
coordinates of the first point, if diagonal. After first point, the program will line feed
and ask for the "LAST POINT=",

e. After the value or last point data has been entered, program will line feed and type
" " indicating it is ready for the next command.

4.13 SETS

In order to set the counters, the operator types ''S", and program responds (S)"ET'". The
operator then types one of the following characters:
a. '"S" - Program responds (S)"YMMETRICAL X EDGE COUNT=". Operator enters
number of symmetrical edges.
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b. "C" - Program responds (C)"ENTERLINE X EDGE COUNT=". Operator enters the ( ’
number of centerline edges.

c. "X'" - Program responds "TOTAL X (TYPE 0) EDGE COUNT=". Operator may
either examine this counter by pressing the space bar, or he may set it by entering
the total number of X edges assigned to the submodel.

d. "Y" - Program responds (Y)"(TYPE 1) EDGE COUNT="; handled the same as step
c. - applies for Y edges.

e. "D'" - Program responds (D)'"ITAGONAL EDGE COUNT="; handled the same as step
c. - applies for diagonal edges.

f. "T" - Program responds (T)"OTAL CENTERLINE COUNT=". Operator enters the
number of centerline stripes required in the submodel.

g. "M" - Program responds (M)"IRROR X SYMMETRY POINT=". Operator enters
the point about which the symmetrical edges will be reflected.

| An additional feature for the convenience of the operator is the replicate capability. This

allows the operator to duplicate an entire RSM submodel into another submodel number. If

| two or more submodels are very similar, it may be easier to type one and then replicate it
into the other, and then make the required changes, than it would be to type both. After Set,
the operator enters the number of the submodel to be copied. Program then says "IN RSM#'",
and operator enters the number of the submodel he is creating.

e

3
vl

Note

The change routine (see paragraph 4.19.2) has no facility for ( ’.
changing the type of an edge if an error is made. The following
procedure may be used.

1 /if, for example, an edge has been entered as an X and it should

| be Y, then the X edge counter will have been incremented and

‘ will show one more than the expected total. Via the SET entries
| above the operator may change the X count to one less than it
| was, and the Y count to one more than it was. The counters will
g then have the correct numbers and the program will consider

| the incorrectly entered edge as a Y edge rather than an X edge.

~—

4.14 ADD FACE

4-18

Operator types "A''; program responds with (A)'"DD FACE #0". (Program automatically
gives next number of face counting, up to #63.)

Program next says "TYPE ="; operator enters 0" or "1'" for a light-grey or dark-grey
face, respectively.

Program then says "t El, tE2, tE3, £E4"; operator enters the edge numbers, as
entered above, of the four edges which make up the face. Attention must be given to
ensure that the edges are assigned the correct sense, i.e., a negative sign must be
entered when required.



4.15 WRITE

When all of the strings, edges and faces in the model (or submodel) have been entered, the
data may be written onto a magnetic tape cassette for storage.

a. Ensure that the tape is '"Write'" enabled, i.e., the holes on the bottom edge of the
cassette are covered.

b. Cassette initialization: When the computer is instructed to write a model, it reads

* through the tape until it finds an end of file mark, When the mark is found, the tape is

reversed back to the beginning of the end of file mark and the model data in the computer
memory is written over the end of file mark., At the conclusion of the writing process,
another end of file mark is automatically placed on the tape to indicate the new end of the
model data. If the tape does not have any models already on it, or if an old model tape
istobe overwritten, the operator will need to place an end of file mark at the beginning
of the tape.

This is accomplished by typing "I''; the program responds (I)"'NIT UNIT#"; operator
answers "1'" or '"2", depending on which drive the tape is in. An end of file mark will
then be written on the tape and the program will return, ready for the next step.

Note

o

This procedure must be carried out before the start of the load and pack process
~ (see below), as the program will not accept the "I'' as a command during that time.

c. Type '"W'; program will respond (W)"RITE UNIT#'. Operator enters '"1' or "'2",
depending on which drive unit (left or right) that the tape to be written on is in.

d. Program next asks for "FILE NAME-". The operator now enters the name he wishes
to assign to the model or submodel. The name must have eight characters; the last
two of which are numbers. (These two digits become the model number on the final
model tape.) After the last character of the file name is entered, the program rewinds
the cassette drive indicated and starts reading the tape, looking for the end of file
mark. When it is found, the model data is recorded (as indicated by the blinking red
lights on the record panel).

Mote

The program writes a 400 string model with six RSM submodels each time. If there
are not that many in the model, then they are written as empty data locations, i.e., a
two string submodel takes the same amount of tape as a full final model.

e. After the write process is complete, the tape rewinds and the program asks "ZERO
MEMORY ?". If a new model is to be worked on, the operator should respond with "Y".
If, however, an additional copy of the model is required or additional work is to be
done to it, the operator should respond with '""N", and carry on as required.
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4,16 LOAD AND PACK ( |

This is the process used to assemble the submodels into the final model and/or offset the
final model to the simulator origin.

a. Operator types "L'; program responds (L)"OAD FILE="; operator enters the eight
character name of the first submodel, or if the model is already in the computer
memory, types a carriage return.

b. Program next says "READ UNIT#'"; operator enters 1" or "2", depending on which
cassette drive the submodel tape is in. Computer will then read the model data
from the tape. (This step is deleted if the model is already in memory.)

c. When the read is complete, the program will say "ROTATION ANGLE="; operator
enters the degrees of rotation necessary to align the submodel coordinate system
with the final model coordinate system.

If the situation arises where the final model must be rotated to correspond with
some heading in the host computer, this rotation will have to be done on each sub-
model individually. For example, if a submodel needs 40 degrees of rotation to
align it with the final model, but the final model must be rotated 30 degrees to align
with the simulator, then the submodel should be rotated 70 degrees.

d. Program next says "DISPLACEMENT X, Y, Z (FEET)="; operator enters the X, Y,
Z measurements from the final model origin to the submodel origin. (This can be
thought of as the X, Y, Z point on the final model coordinate system at which the
submodel origin is located. ) _ '

e. The program now provides the following information about the submodel which may
be useful as a reference.

1. Number of red, orange, yellow and green lights.

2. Number of strings and total number of lights.

3. String point list cross reference; this isalist of the data locations at which the
first four words of the string data are stored in the final model format. If this
list is not required, the operator may skip it by placing Sense Switch #1, on the
computer face, in the "UP'" position.

f. Program now again says "LOAD FILE=", indicating it is ready for another sub-
model. The above process is repeated until all submodels have been read into the
computer memory. When no more submodels remain, the operator responds to
"LOAD FILE=" by typing "$".

g. Program now provides:

1. Total number of red, orange, yellow and green lights.

2. Totalnumber of strings and lights.

If the total red and orange lights is greater than 400, or if the total lights is
greater than 6000, an advisory caution statement will be printed.

h. Program next says "MODEL OFFSET X, Y, Z (FEET)="; operator enters the
X, Y, & Z measurements from the simulator origin to the final model origin.

i. Program now says "RSM OFFSET="% operator enters any offset required to make (
the Group 0 RSM coordinate system coincide with the final model coordinate system.
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jo  Program now says "RSM HEADING ANGLE="; operator enters degrees of rotation
required to align the Group 0 RSM data with the Group 0 runway lights, etc.

k. Program now provides the number of X edges, Y edges, Diagonal edges and faces
in Group 0.

1. Stepsi., j., and k., are repeated for RSM Groups 1-5.

m. Program next says "WRITE UNIT #'"; operator enters number of cassette driver in
which the tape to be written on is placed.

At this point the load and pack routine has been exited.

n. Program says "FILE NAME-'"; operator enters eight character name of the model.
o. Final model data is now written on the magnetic cassette.

4.17 READ

In order to change or add to an existing model or submodel, the operator places the model
tape in either cassette drive.

a. Operator types '"R'; program responds (R)""EAD UNIT #'; operator enters number of
cassette drive.

b. Program says "FILE NAME-'"; operator enters eightcharacter name of model he wishes
to alter.

When alterations are complete, the revised model may be written in a new place on the
tape (under a different name/number) or in the same place it was before under the same
title.

c. The model tape is now read until the desired model is found. When found, the data is
read into the computer memory.
d. When the read is complete, the program will type ' =", indicating it is ready for data.

4.18 CONVENIENCE FEATURES

The following are some of the features incorporated to make the data entry process easier.

4.18.1 Space Bar Use

When the ADD functions are being performed, the program 'remembers' the data entered in
the previous string (edge or face). If a data entry in the current string is the same as in the

previous one (type or # of points, for example) pressing the space bar will enter that data
into the current string (edge or face).
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4.18.2 Escape (ESC) (

Similarly, if at some point, all of the remaining data in a string is the same as in the previous
one, the escape (ESC) key may be pressed and the remainder of the data will be entered.

e
-

| When considering string location, the program '"remembers" the first point
and the vector to the next light in the string. Therefore, the data for last
point may have to be typed each time, even though the numbers are the same
as in the previous strings.

4.18.3 Rubout

If a typing mistake is noticed before it is entered into memory, pressing RUBOUT will cause
the machine to backspace to the beginning of the entry and line feed, at which time the correct
entry may be made. If the erroneous data has already been entered, then a change string
must be performed. (See paragraph 4.19.2)

4,18.4 Title Listing

When the progré,m is reading a model tape, during the read or write process, it will print out
the eight character title of each model it reads through. This may be helpful if the contentsof g
the tape are unknown. (\

4.19 VOCABULARY PROGRAM

The following is an explanation of the program 'vocabulary".

4.19.1 Add  See paragraph 4.10.

4,19.2 Change

Used in order to alter an existing string, edge or face (depending on what mode the program

is in). Operator types "C'"; prograﬁa responds (C)'""HANGE STRING #". Operator enters
number of string to be changed. Program now asks the same questions it does in ADD STRING.
If the data item is not to be changed, operator presses the space bar to retain present data.

If item is to be changed, operator types in new data when the item is asked for.

points in the string is changed, the program will compute a new last point /
! reflecting the same angle/spacing, but more lights. In this situation, the
last point will have to be retyped if it is to remain the same.

A

/ The program remembers the angle/spacing of the string. If the number of /
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4.19.3 Delete

A string or group of strings may be completely deleted by typing ''D'"; program responds
(D)"ELETE STRING #"; operator enters number of the first string to be deleted. Program
then says "THROUGH'; operator enters the number of the last string to be deleted. All of
the strings following this block in the model are moved up the list the appropriate amount.
4.19.4 Initialize See paragraph 4.15.

4.19.5 Print

To print out the data contained in a block of strings, the operator types '""P"; program
responds (P)"RINT STRING #'. Operator enters number of the first string to be printed.
Program next types "THROUGH", and operator enters the number of the last string to be
printed.

By responding "A'", rather than a number, the operator may list all of the strings, edges or
faces in the model.

4.19.6 Read See paragraph 4.18,
4.19.7 Write See paragraph 4.15,

4.19.8 Zero Memory?

The computer memory may be zeroed out at anytime by typing '"Z'" and then responding "Y"
to the (Z)"ERO MEMORY ?" question. This should always be done when work on a model
is initiated.

Note
)f/If an attempt is made to read a model into memory and another model is
/ already there, a read error will occur.

i
s

4.19.9 (CNTL) L

This will reinitiate the page count.
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# Typ # Typ
0 10 32 -67
1 150 33 -61
2 500 34 -55
3 575 35 -52
4 1000 36 -49
5 1150 37 -43
6 1500 38 -40
7 1575 39 -37
8 2000 40 -25
9 2075 41 -22
10 2500 42 -10
11 2575 43 -1.5
12 3000 44 -1.5
13 3075 45 10
14 400 46 22
15 550 47 25
16 650 48 37
17 800 49 40
18 900 50 43
19 1050 51 49
20 1150 52 52
21 1300 53 55
22 0 54 61
23 100 55 67
24 8500 56 72
25 8600 57 75
26 9900 58 -2600
27 10, 000 59| D | 2%8my | —460
28| Y| -540 60| D —328356- '460_75
29 ~460 61| p | o550 _460_75
30 -75 62| D % —'—45-9:75
31 72 63| p | =39 -=4ﬁ9:73
FN 1035 (9/76) Figure 4-2,

DATA BASE
GrRP # _ 0
OFF SETS
X = 0
Y = 0
7 = 0
HDG = 0
SETS
S = 14
C = 8
X = 28
Y = 31
D = 5
T = 37
M= 5000
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SECTION I

GENERAL

1.1 INTRODUCTION

~ This volume contains a list of the vendor manuals necessary to maintain and operate the
NOVOVIEW Visual System. These manuals have been shipped under separate cover.

Novoview 6000 Image ' Assembly Language

Generator & Display Manual Programmer's Ref. Manual

Novoview RSM Software CPU Performance Assurance
Test

Novo‘view' 6000/RSM Assembly Language

System Drawings Input/Output

Manual, CM325, Color Communications Module User's

Graphics CRT Monitor Manual

Maintenance Manual System Terminal User's Guide

Description Engineering Data

Maintenance Manual Arithmetic Input/Output Data Module

Unit & Control Console . User's Manual

Maintenance Manual Memory, Direct Memory Access

Memory Controller & Direct Channel Manual

Memory Access Channel (DMAC)

Maintenance Manual Power 733 ASR/KSR Cperating
Supply Instructions

Maintenance Manual Parts 733 ASR/KSR Maintenance
List & Assy. Drwg. Manual

‘Maintenance Manual Electrical
Drawings

Maintenance Manual Load,
Pin & Wire List

Maintenance Manual Logic
Documentation List






Vendor Maintenance Manuals Supplied

TITLE

PART NUMBER

MANUFACTURER

.Novoview 6000 Image

Generator & Display Manual
Novoview RS) Software

Novoview 6000 /RS)M

System Drawings

dManual, CAI325, Color
Graphics CRT Monitor
Maintenance Manual System
Description

AMaintenance Manual Arithmetic

Unit & Control Console

Maintenance Manual Memory,
AMemory Controller & Direct
Memory Access Channel (DMAC)

Maintenance Manual Power
Supply

Maintenance Manual Parts
List & Assy. Dwg.
Maintenance Manual Electrical
Drawings

Maintenance Manual Load,

Pin & Wire List

Maintenance Manual Logic
Documentation List
Assembly Language
Programmer's Ref., Manual

CPU Performance Assurance
Test

Assembly Language
Input/Output

Communications Module
User's Manual

Terminal User's Guide
Engineering Data

Iuput Output Data Module
User's Manual

901023-002

908000-001

901023-001
901019-100
TI 913012-9701
‘TI 960699-9702

TI 943012-9702

TI 942773-9703
TI 943012-9703
Tf 943012-9704
T1 943012-9705
TI 943012-9706
TI 943013—.9701
TI 961961-9770
TI 961961-9734
TI 966643-9701
TI 943010-9701

TIOG5956-9701

Evans & Sutherland Computer Corp.

Evans & Sutherland Computer Corp.

Evans & Sutherland Computer Corp.

Kratos Display Division
Texas Instruments Incorporated
Texas Instruments Incorporated

Texas Instruments Incorporated

Texas Instruments Incorporated
Texas Instruments Incorporated
Texas Instrumentsi Incorporated
Texas Instruments Incorporated
Texas Instruments Incorp}orated
Texas Instruments ;nwmorated
Texas Instruments Inc‘orporated
Texas Instruments Incorporated
Texas Instruments In¢orporated
Texas Instruments Incorporated

Texas Instruments Incorporated







Vendor Maintenance Manuals Supplied (continued)

TITLE

PART NUMBER

MANUFACTURER

Direct Memory Access
Channel Manual

733 ASR/KSR Operating
Instructions

733 ASR/KSR Maintenance
Manual '

TI 966312-9701
TT 959227-9701

TI 960129-9701

Texas Instruments Incorporated
Texas Instruments Inc.orporated

Texas Instruments Incorporated

O
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SECTION I

GENERAL

1.1 INTRODUCTION

This manual should contain the Acceptance Procedures for the Novoview Visual System.
These procedures have been shipped prior to this date under separate cover. Upon
receipt of this manual, place Acceptance Procedures in this section.
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SECTION I

GENERAL

This volume will be provided at a later date. In the interim, drawings and schematics on

the buffered interface unit and on the visual control panel can be found in Volume 7.
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l | 0
| | |
l ’ : : PDP 11/45 | l l DATA ' |
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