*TM 1-6625-724-13&P

TECHNICAL MANUAL

OPERATOR'S, AVIATION UNIT, AND
INTERMEDIATE MAINTENANCE MANUAL
INCLUDING
REPAIR PARTS AND SPECIAL TOOLS LIST

FOR
TEST SET,

AVIATION VIBRATION ANALYZER
(AVA)

WITH
VERSION 7.01

PN 29313107
NSN 6625-01-282-3746

*This Manual supercedes TM 1-6625-724-13&P, dated 31 August 1994, including all changes.

DISTRIBUTION STATEMENT A: Approved for public release, distribution is unlimited

HEADQUARTERS, DEPARTMENT OF THE ARMY
7 MARCH 2002







TM 1-6625-724-13&P

Warnings and Cautions that appear in the text of this publication and relate to specific procedures are repeated here
for emphasis:

WARNING

Failure to correctly connect the dc power cable can
result in personnel injury. Observe polarities when
connecting the dc power cable. (WP0006 00-3)

WARNING

Installation of the UTD assembly on the nose mount
(tracker mount) will cause the wirestrike protection
system to be ineffective. All flights with the UTD
installed are limited to areas where wirestrikes are
not likely. (WP0006 00-4)

WARNING

When routing cables, ensure cables are not routed
through areas containing moving parts or heat
sources. Cabling can become entangled in moving
parts and cause injury to personnel or destruction of
equipment. (WP0006 00-6)

WARNING

Failure to observe all safety precautions when
connecting external power to the AVA equipment
can result in injury to personnel. Observe all safety
precautions when connecting external power.
(WP0006 00-7)

WARNING

Use extreme care when flying with UTD mounted.
UTD interferes with wirestrike capabilities. (WP0069
00-1, WP0070 00-1, WP0071 00-1, WP0072 00-1,
WP0073 00-1 and WP0074 00-1)



TM 1-6625-724-13&P

Change 2

WARNING

If main rotor 1/REV vibration becomes objectionable,
acquire data normally through the highest airspeed
at which vibration can be tolerated. Do not skip test
conditions, data should be taken from ground to the
highest airspeed possible. After data is taken at the
highest speed achieved, press QUIT then highlight
“Save and Exit” and then press DO. Land the
aircraft and perform corrections suggested by the
CADU prior to further flight. (WP0069 00-17, WP0070
00-13, WP0071 00-19 and WP0072 00-14)

WARNING

CRITICAL SAFETY ITEM

Only 70361-08700-101, Titanium and PL565A428H4,
Steel Setscrews are used as balance weight.
Verification of proper vibration weight hardware is a
critical characteristic. (WP0069 00-51)

WARNING

Total blade balance weight is not to exceed 1017
grams, nine -3 weights, on a single blade. (WP0071
00-14 and WP0071 00-21)

WARNING

Vibration levels (vertical or lateral) of 1.2 ips and
above may cause aircraft damage. Avoid flying the
aircraft with these levels. (WP0071 00-18)

WARNING

Avoid flying the aircraft with track spreads (high to
low blade) of 3 inches or more. (WP0071 00-18)

WARNING

Total blade trim tab bends are not to exceed +/- 5
degrees in any pocket. Tabs should be bent
uniformly at all locations suggested by the AVA
diagnostics. (WP0071 00-21)
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WARNING

Ensure proper blade weight retaining hardware is
installed in the tail rotor blades. (WP0071 00-35)

WARNING

NEVER remove ALL of the weight from the tail rotor
blade tips in an attempt to “zero out” the balance for
a new starting point, doing so may cause severe tail
rotor vibration and result in aircraft damage. In
addition to being used for dynamic rotor balance,
tail rotor tip weights serve the important purpose of
maintaining the design static spanwise mass
moment of the blade and are initially installed by the
manufacturer. Efforts should be made to make the
minimum disturbance to those weights over the
course of tail rotor dynamic balance maintenance
exercises. (WP0071 00-33)

WARNING

Ensure UTD cable does not interfere with the CPO
pedal travel [during OH-58D tracker installation].
(WP0073 00-8)

WARNING

If Main Rotor RPM cannot be maintained in the
green, terminate test flight [during OH-58 track Main
Rotor in flight]. (WP0073 00-12)
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T™M 1-6625-724-13&P, 7 March 2002, is updated as follows:

1. File this sheet in front of the manual for reference.

2. New or updated text is indicated by a vertical bar in the outer margin of the page.

3. Added illustrations are indicated by a vertical bar adjacent to the figure number. Changed illustrations are
indicated by a miniature pointing hand adjacent to the updated area.

4. Remove old pages and insert new pages as indicated below.

Remove Pages Insert Pages

a through c/(d blank) [d through[c/ld blank)

Aand B [Aland

i thru x lilthru [x]

INDEX-1 thru INDEX-3/(4blank) [INDEX-1]thru INDEX-3/(4blank)

5. Replace the following work packages with their revised version.

Work Package Number

WP 0063 00| and [WP 0064 00|

WP 0069 00

WP 0071 00and|WP 0072 00|

WP 0075 00
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TM 1-6625-724-13&P, dated 7 March 2002, is changed as follows:

1. File this sheet in front of the manual for reference.
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3. Added illustrations are indicated by a vertical bar adjacent to the figure number.
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A and B A and B
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INDEX Pages 1 thru 3/(4blank) INDEX Pages 1 thru 3/(4 blank)
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Work Package Number

WP 0001 00 thru WP 0002 00
WP 0004 00 thru WP 0007 00
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WP 0025 00
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WP 0061 00

WP 0063 00 thru WP 0065 00
WP 0069 00
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7. Add the following new work packages.

Work Package Number
WP 0005 01
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HOW TO USE THIS MANUAL

PURPOSE AND SCOPE

This technical manual provides Aviation Unit (AVUM) and Field level (AVIM) maintenance information for the Aviation
Vibration Analyzer Test Set. The information includes equipment description and operator instructions, trouble
shooting procedures, maintenance and testing procedures, and supporting data including a Repair Parts and Special
Tools List (RPSTL) for identifying and ordering repair parts.

ARRANGEMENT, IDENTIFICATION AND LOCATION OF FRONT MATTER, REAR MATTER, CHAPTERS AND
WORK PACKAGES.

This manual is composed of front matter, chapters containing work packages (WP’s), and rear matter.

Front Matter

The front matter includes such items as the Warning Summary, List of Effective Pages/WPs, Table of Contents, and
How to Use This Manual.

Chapters and Work Packages

The WPs contain information pertinent to the performance of specific tasks. Each WP is maintained as a separate
entity. The WPs are grouped into Chapters based on overall content. WPs are arranged in numerical sequence
regardless of chapter division. The chapter divisions and the WPs contained within the chapters are listed in the
Table of Contents.

— Introductory Information with Technical Principals of Operation. This chapter provides general
and descriptive information concerning the equipment.

Chapter 2|— Operating Instructions. This chapter provides a description of the operator controls and
indicators, and provides instructions for operating the equipment in detail.

Chapter 3|— Troubleshooting Instructions. This chapter provides troubleshooting/fault isolation information

appropriate to the maintenance level covered. The troubleshooting procedures are presented according toe the fault
symptoms observed during the operational check procedures in Chapter 4

Chapter 4|— Maintenance Instructions. This chapter provides information on performing preventive and
corrective maintenance actions. Included are instructions concerning inspection, preventive maintenance checks and
services, operational check, and repair actions including subassembly/component removal installation procedures.

— Supporting Information. This chapter provides information to support the maintenance actions in
| Chapter 4. Included are a list of reference material, the Maintenance Allocation Chart, which identifies maintenance
actions and their maintenance levels, the RPSTL and AVA application procedures for every aircraft the Aviation
Vibrations Analyzer is used with.

Rear Matter

The rear matter includes such items as an alphabetical index to the manual, and copies of DA From 2028-2 for
recommending improvements to the manual.

Identifying Work Packages

Each WP is identified by a six digit number. The first digits are assigned sequentially.
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Locating Work Packages

There are two ways to locate a WP when the number is not known, using the Table of Contents in the manual’s front
matter and using the Index in the manual’s rear matter.

Locating a Work Package in the Table of Contents

First determine the category of the WP subject, then find the appropriate chapter in the Table of Contents. Scan the
WP titles in that chapter until you find the WP subject matter. In the example below, it is desired to locate the
inspection and fault isolation for the Universal Tracking Device (yellow highlight). The procedures fall into the
category of Troubleshooting. Go to the Table of Contents and find the chapter titled “Troubleshooting Instructions”.
Scan the WP titles within that chapter until you find “Universal Tracking Device (UTD) Inspection and Fault Isolation”
and follow the leader line to find the WP number.

TABLE OF CONTENTS
WP No

CHAPTER 1 INTRODUCTION

General INfOrmMation ..........oooiiiii i [..0001 00

Equipment DescCription...........ooooiiiiiiieeeeeeeeeeeeeeeeeeeeeeee e [..0002 00!

Technical Principles of Operation ..............eeeiiiiiiiiciiiieeee e [ .. 0003 00
CHAPTER 3 TROUBLESHOOTING INSTRUCTIONS

Preventive Maintenance Checks and Services (PMCS) .........occocciiiiiieiiiiiennns [.0016 00

Control and Display Unit (CADU) Inspection and Fault Isolation ........................... . 0017 00

Data Acquisition Unit (DAU) Inspection and Fault Isolation ..............ccccooieeeennnne, . 0018 00

Universal Tracking Device (UTD) Inspection and Fault Isolation...................... .0019 00

Locating a Work Package in the Index

Look up the subject matter alphabetically in the Index. The Index lists the applicable WP number and the page
number within the WP on which the subject matter starts. In the example below, it is desired to locate the Control and
Display Unit (CADU) (yellow highlight). Go to the index, find “Control and Display Unit” and follow the leader line to
find the page number.

ALPHABETICAL INDEX

WP No./Page

Adapter Kits
Y S RSP SPRPPPPPRRR e 0070 00-1
AH=BAAID...... oottt e e e e e e e e bt e e e e b e e e e e e —ae e e e abaeeeeabaeeennraeaeeannes Lo 0071 00-1
(O] o B 4 I PSS OPRRRORR PRSP . 0075 00-1
EHIUH-=BO0 ...ttt e e ettt e e e e ettt e e e eab e e e e e aabaeeeesabaeeeesbbeeeessbeeeanrrneaeans | 0069 00-1
OH-B8A/C ettt e e e et e e e et e e e sttt e e e ettt e e e aasteeeeeastaeeeeantaeeeearaeeeeansaeesanrnneeedireeeeeans 0072 00-1
(O] T 5 O SRSUPRRSURRRRSPRRY NUUUPPPTN 0073 00-1
L] I SRS PSRSUSRSURSR FUPPP 0074 00-1
CADU Inspection/Fault ISOIALION..............oooiiiiiiieieeee e e e et aeeeeesanneseees Lo 0031 00-1
Calibration (AVIM) 030]00-1/0034 00-2
Calibration (AVUM)... ..ot e ettt e e e e e e et eeeeaeeessababeeeeaaaesssasssaeeeaaaeessasaseeaeaaesesanansnes [ 0018 00-1
(0317 11T R RROTRRRRRR | 0018 00-1
Control and Display Unit (CADU) ........uuiiiiiiiiiee ittt et ee e aseeeeesssbeeesasnsseessannseessannseeesannseeesnnneeessnnseeesannnee 0004 00-2
Controls and INSITUMENTES .....oooi it e et e e e e e e s st eeeeeeeeessanenneeeeeesesnnnsenneee feeeeesaas 0004 00-1
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WORK PACKAGE CONTENT AND PRESENTATION
The content and the presentation techniques used in the WP’s vary according to the material covered.

The TM number and WP number are placed at the top of the page and are set off by horizontal line as show below

TM 1-6625-724-13&P 0002 00

The page number is placed at the bottom of the page and consists of the WP number and a sequential number
denoting the page within the WP as shown below.

0002 00-1

Secondary and lower-level paragraphs are denoted by headings set in Upper and Lower Case type. These
paragraphs always relate to and are subordinate to the most recent primary paragraph heading.

Figures are titled and numbered and listed in the table of contents under the chapter and WP they appear and if you
follow the leader line the last digit is the page number of the WP where the figure is shown.

Descriptive Narrative

For WP’s consisting primarily of descriptive narrative (equipment data, operaton, etc.), text begins immediately below
the WP title and number.

Procedures

For WPs consisting primarily of procedures (maintenance tasks, operating instructions, etc.), the WP includes a
statement of the scope of the WP and an initial setup section with index and figures if any immediately following the
WP title and number. The Index lists what tasks are covered in the WP. Procedural steps are numbered (See
example below).

AUTOMATIC SYSTEM TEST
AVIATION VIBRATION ANALYZER

1. A self-test is automatically performed every time the DAU is powered up. This power-up test takes approximately
two seconds to complete. This tests the unit's basic operation and ability to make measurements. If a test fails, a
failure error message appears on the CADU screen.

2. A self-test is automatically performed at 24-hour intervals. This test takes approximately ten seconds to
complete. Results are stored in memory and are used to correct measured data.

3. The following procedures will verify basic operation of the AVA system.

Initial Setup:
Personnel Required: Aircraft Technician

Parts:

Equipment Condition: Connected for normal operation

Change 2 X
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GENERAL INFORMATION

AVIATION VIBRATION ANALYZER
Index
S o] o1 1
Maintenance Forms, ReCOrds and REPOIMS. ... ... e e e e e e e e e e e eaaeans 2
Destruction of Army Material to Prevent ENemy USE ... 2
Preparation for Storage Or ShipmMENt ... ... e e e e e e e e e 2
Reporting Equipment Improvement Recommendations (EIR) ..........co.iiiiiiiii i 2
Figures
TYPICAI SYSLEIM SEIUD ......eeeviieete ettt et e et e et e e e e eae e 1
1. SCOPE

NOTE

Version 7.01 will not operate with previous CADU or
DAU versions (i.e. 3.1 or 6.01/6.03).

a. This manual contains operation, maintenance, illustrated parts breakdown, and repair parts list for the Test
Set, Aviation Vibration Analyzer (AVA), Part Number 29313107 (NSN 6625-01-282-3746), version 7.01.

b. The AVA is a portable field instrument for checking performance of helicopter rotor systems. A typical system
setup is shown below in[figure 1

3

*—' Veooty

“"Iﬁ. -l
~N \_—
e NS Y
- .l.n'lnmlr #
Vibranon
CﬁW\ /

C Track

AVA

uUTD Universal Tracking Device

CADU Control and Display Unit

DAU Data Acquisition Unit
Sensor DAU Channels Measurement

Accelerometer 14 Vibration
Tachometer 2 Shaft Speed

Tracker 2 Track/Lag

Figure 1. Typical System Setup
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c. The AVA is capable of testing helicopter rotor blade vibrations to detect vibration faults and make
recommended maintenance actions to correct any faults.

d. The AVA, coupled with an engine adapter kit, can perform engine vibration analysis.
2. MAINTENANCE FORMS, RECORDS AND REPORTS.

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by DA PAM
738-751, The Army Maintenance Management System - Aviation (TAMMS-A).

3. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your AVA needs improvement, let us know. Send us an EIR. You, the user, are the only one who can tell us what
you don't like about your equipment. Let us know why you don't like the design. Put it on an SF368 (Quality
Deficiency Report). Mail it to us at:

Commander

U.S. Army Aviation and Missile Command
ATTN: AMSAM-MMC-MA-NM

Redstone Arsenal, AL 35898-5230

We'll send you a reply.

4. DESTRUCTION OF ARMY MATERIAL TO PREVENT ENEMY USE.

Procedures for destroying Army Material to prevent enemy use are listed in TM 750-244-1-4
5. PREPARATION FOR STORAGE OR SHIPMENT.

Instructions are provided in [Chapter 4

6. LIST OF ACRONYMS.

See list immediately following.

ACRONYM LIST

A Amperes

A/D Analog-To-Digital

AAT Active Automatic Tracker

AC or ac Alternating Current

ACC Accelerometer

AGC Automatic Gain Control

ASPA Asynchronous Power Averaged Spectrum
AVA Aviation Vibration Analyzer

BIT Built in test

BSY Busy

C Centigrade

CADU Control And Display Unit
CAGE Commercial and Government Entity
C-BOX Combiner Gearbox

CCA Circuit Card Assembly

CCM Credit Card Memory

CD Carrier Detect

CH Channel

CPG Co-pilot Gunner

CPR Cardiopulmonary Resuscitation
CR Carriage Return

CTRST Contrast
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CTS
D/A
DAC
DAU
dB
Deg
DIAG
DIAGS
DOS
DPL
DRAM
DSIMM
DSP
DSR
DTR
DVM
ECU
EIR
EMI
EPROM
EPT
ESD
EUTD
EXT

FAB
FFT
FIFO

Gbytes
Hz

I/O
IBM
ID
IEFAB
IETM
IPS
ips

IR
kHz

LED
LF
LMT
LMP
MB
MHz
mm

ACRONYM LIST

Clear To Send

digital-to-analog

digital-to-analog converter

Data Acquisition Unit

decibel

degrees

Diagnostic

diagnostics

Disk Operating System

Diagnostic Programming Language
Dynamic Random-Access-Memory
dynamic single in-line memory module
Digital Signal Processing

Data Set Ready

Data Transfer Ready

digital voltmeter

Engine Control Unit

Equipment Improvement Recommendation
electro-magnetic interference

Electronic Programmable Read-Only-Memory

Enhanced Passive Tracker
Electrostatic Discharge

Enhanced Universal Tracking Device
external

Fahrenheit

Forward Avionics Bay

Fast Fourier Transform

First In-First Out

feet

Giga bytes

Hertz

Input/Output

International Business Machines
Identify

Improved Extended Forward Avionics Bay
Integrated Electronic Technical Manual
Inches Per Second

inches per second

Infrared

kilo Hertz

Pound

Light Emitting Diode

Line Feed

Limits

Lamp

Megabyte

Megahertz

millimeter
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ACRONYM LIST
MMI Man Machine Interface
MMS Mast Mounted Sight
MPD Multi-Parameter Display
mV millivolt
mV/g millivolt per Gravity
N/A Not Applicable
No. Number
Nr Main Rotor Speed
NSN National Stock Number
N2 Power Turbine Speed
OMI Operator Machine Interface
0s Operating System
OuUTBD Outboard
PAM Process Analysis Mode
PC Personal Computer
PCB printed circuit board
PCL Pitch Change Link
PHV Pilot Heel Vertical
P/L Pitch Link
PMCS Preventive Maintenance Checks and Services
PROM Programmable Read Only Memory
P/N Part Number
PWA Printed Wiring Assembly
PWR Power
RADS-AT Rotor Analysis Diagnostic System-Advanced Technology
RADSCOM RADS-AT Communication Program (DOS Version)
RAM Random Access Memory
RDG Rapid Deployment Gear
RDY Ready
RPM Revolutions per Minute
RTN Return
1/REV, 2/REV, Once per revolution, Twice per revolution, etc.
3/REV, etc.
RX Receive
SG Standard Landing Gear
Sl Smiths Industries
SPS Signal Processing Systems, a division of Smiths Industries
SPU Signal Processing Unit
SSPA Synchronous Sampled Power Averaged Spectrum
SSTA/SSTAR Synchronous Sampled Time Averaged Spectrum
SwW Switch
T&B Track and Balance
Tach Tachometer
TACHO Tachometer
TGT Target
TRK Tracker
uTD Universal Tracking Device
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Vac

Vdc

Vib

VRTN
WinRADSCOM
WP

ACRONYM LIST

Volts alternating current
Volts direct current
Vibration

Volts Return

Windows RADSCOM
Work Package

END OF WORK PACKAGE
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EQUIPMENT DESCRIPTION

AVIATION VIBRATION ANALYZER
Index
Equipment Characteristics, Capabilities and FEAtUIES .........oouiii i
Location and Description of Major COMPONENTS ........iitiiiii ittt ettt eeaas
Tables
Table ]. Inventory List for AVA Basic Kit P/N 29313107 (NSN 6625-01-282-3746).........c...cccveeieeieeeeeeeeeeeeeeeeeenn, 2
Table 2[ AVA SPECIfIC AIrCTaft ACCESSOTIES .. eeeuieii ettt e et et e e e e et e e e e e e e e e e e e e eeneaeanaeeannns 3
Table 3] AVA ReplacemMent Parts. ... ... e ettt e e et et aans 4
Table 4] REfErENCE DAt ... ... e ettt et et et e e e e e e e e a e e e 5

1. EQUIPMENT CHARACTERISTICS, CAPABILITIES AND FEATURES
FUNCTION

a. General. The AVA is a test set that is designed to measure, record, and process vibration and blade position
information in order to diagnose and correct rotor and vibration related faults. The system combines a
measurement capability with a programmable analysis and display capability that presents measurement,
diagnostic, and corrective information to maintenance personnel for action.

b. Electrical System: The AVA contains two power cables to permit operation from the following power sources:
1. 28 Vdc aircraft power
2. 12 Vdc for charging CADU battery
2. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

Figure 1. AVA Major Components
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a. General: The major components furnished with the AVA are shown ir figure 1] All items included in the basic
kit are listed in

b. Control and Display Unit (CADU): To control data acquisition, display measurement and analysis results, print
reports, and transfer data to or receive data from an off-line computer.

c. Data Acquisition Unit (DAU): Processes tracker and vibration signals.

d. Universal Tracking Device (UTD): Projects light source for blade rotation during night/active. Receives
intensity changes to obtain blade height information during day/passive.

e. Accessories: An accessory storage case is provided for individual helicopter types. The accessories supplied
with the AVA are listed in and 3.

Table 1. Inventory List for AVA Basic Kit P/N 29313107 (NSN 6625-01-282-3746)

Description Part Number NSN Qty

Control and Display Unit (CADU)

(with serial and parallel printer ports) 29314106 6625-01-325-3390 1
Data Acquisition Unit (DAU) 29328203 6695-01-325-3391 1
10-ft Aircraft Power Cable 29104700 6150-01-327-6827 1
10-ft DAU to CADU Cable 29325601 6150-01-327-4177 1
Universal Tracking Device (UTD) 29310700 6210-01-348-8252 1
25-ft UTD Cable 29325701 6150-01-327-4178 1
Optical RPM Sensor with 50-ft Cable 29314700 6625-01-327-5323 1
Optical RPM Sensor Bracket 29198700 5340-01-379-2647 1
Magnetic RPM Sensor 27288400 6625-01-327-5359 1
20-ft Magnetic RPM Sensor Cable 29105403 6450-01-327-6828 1
54 mV/g Accelerometer 28110900 6680-01-328-1913 2
Accelerometer Mounting Bracket 29313000 5340-01-331-5884 2
25-ft 54 mV/g Accelerometer Cable 29105605 6150-01-347-0052 1
50-ft 54 mV/g Accelerometer Cable 29105600 6150-01-328-1872 1
Shipping/Storage Case Assembly 29320800 1
12V Battery Charger 29315000 6130-01-329-6494 1
256KB Credit Card Memory 28131220 5895-01-329-4862 1
6-ft RS-232 CABLE (DB9F to DB25M) 28130802 6150-01-365-3985 1
Gender Changer (DB25F to DB25F) 28130800 6625-01-426—0666 1
RS-232 Adapter (DB25M to DBIF) 28130801 4940-01-366-5274 1
Electronic Gram/Ounce Scale 29323700 6670-01-325-3162 1
Electronic Gram/Ounce Scale *29323703 6670-01-325-3162 1
Canvas Carrying Case 29086000 5895-01-324-9712 1
Reflective Tape (3M-7610) 10605000 9390-01-334-4357 1
Inventory List Card 29321207 1
Identification Plate 29327200 9905-01-469-0497 1
RADSCOM Disk (Superceded by WinRADSCOM CDROM) 29788700 1
WinRADSCOM CDROM 553959-03-01 1
Technical Manual-Army Document TM 1-6625-724-13&P 1

* This is an alternate part.
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Table 2. AVA Specific Aircraft Accessories
Description Part Number NSN Qty
Inventory List for AH-1S Aircraft Adapter Set P/N 29315500 (NSN 6625-01-324-9820)
Adapter Set Case 29320100 1
AH-1 UTD Bracket 29197900 1
AH-1 Magnetic RPM Sensor Mounting Bracket 29315600 1
AH-1 Magnetic RPM Sensor Striking Plate 29315700 1
AH-1 DC Power Cable 29317100 6150-01-327-4182 1
Inventory Card 29321600 1
Inventory List for AH-64A Aircraft Adapter Set P/N 29315300 (NSN 6625-01-324-9818)
Adapter Set Case 29320100 1
AH-64A UTD Bracket 29240100 1
6-ft AH-64A/D to DAU Cable 29304600 6150-01-327-6830 1
Inventory Card 29321400 1
Inventory List for AH-64D Aircraft Adapter Set P/N 29315301
Adapter Set Case 29320100 1
AH-64D UTD Bracket 29771400 1
6-ft AH-64A/D to DAU Cable 29304600 6150-01-327-6830 1
Inventory Card 29321401 1
Inventory List for EH/UH-60 Aircraft Adapter Set P/N 29315400 (NSN 6625-01-324-9819)
Adapter Set Case 29320100 1
EH/UH-60 UTD Bracket 29328100 1
25-ft 54 mV/g Accelerometer Cable 29105605 6150-01-347-0052 2
54 mV/g Accelerometer 28110900 6680-01-329-1913 1
Accelerometer Mounting Bracket 29313000 5340-01-331-5884 1
High Speed Shaft RPM Sensor Bracket 29328301 1
Accelerometer Mounting Plate 29317300 1
Hex Screw MS35308-455 5305-01-365-7259 1
Lock Washer MS35337-88 5310-00-543-5756 1
Inventory Card 29321500 1
Inventory List for OH-58A/C/D Aircraft Adapter Set P/N 29316000 (NSN 6625-01-325-8536)
Adapter Set Case 29320100 1
OH-58A/C/D UTD Bracket 29328000 1
OH-58A/C/D Optical RPM Sensor Bracket 29198600 1
OH-58A/C/D Magnetic RPM Sensor Mounting Bracket 29316100 1
OH-58A/C/D Magnetic RPM Sensor Striker Plate 29316300 1
OH-58A DC Power Cable 29317100 6150-01-327-4182 1
Inventory Card 29321700 1
Inventory List for UH-1H/M Aircraft Adapter Set P/N 29316900 (NSN 6625-01-324-9822)
Adapter Set Case 29320100 1
UH-1 UTD Bracket 29328001 1
UH-1 Magnetic RPM Sensor Mounting Bracket 29312600 1
UH-1 Magnetic RPM Sensor Striker Plate 29312700 1
UH-1 DC Power Cable 29312800 6150-01-327-6829 1
Inventory Card 29321900 1
Inventory List for CH-47D Aircraft Adapter Set P/N 29315200 (NSN 6625-01-364-4477)
Adapter Set Case 29726900 1
UTD 29310700 6210-01-348-8252 1
Sunshield, UTD 29722100 2
50-ft. UTD Cable 29725500 1
CH-47D Forward UTD Bracket 29141700 1
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Table 2. AVA Specific Aircraft Accessories (Cont.)

Inventory List for CH-47D Aircraft Adapter Set P/N 29315200 (NSN 6625-01-364-4477) (Cont)

CH-47D Aft UTD Bracket 29724300 1
15-ft. CH-47D to DAU Cable 29085700 1
50-ft. 54 mV/g Accelerometer Cable 29105600 6150-01-328-1872 4
CH-47D Accelerometer Mounting Bracket 29339500 3
Inventory Card 29321300 1
Table 3. AVA Common Replacement Parts
Description Part Number NSN Qty
Bulb, UTD 28127400 6240-01-333-5703 1
Credit Card Memory (CCM), 256 Kilobyte 28131210 5895-01-329-4862 1
Cable, AVA Test Set 29283200 6150-01-356-5825 1
Fuse, DAU, 15A, 125 Volt 28107801 5920-01-111-5535 1
Tape, Reflective, 150 Feet 10605000 9390-01-334-4357 1
Accelerometer, 54 mV/g 28110900 6680-01-329-1913 1
Cable, Accelerometer, 54 mV/g, 25 Feet 29105605 6150-01-347-0052 1
Cable, Accelerometer, 54 mV/g, 50 Feet 29105600 6150-01-328-1872 1
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3. EQUIPMENT DATA

Table 4. Reference Data

UNIT DIMENSIONS
Data Acquisition Unit (DAU)

Control and Display Unit (CADU)

Universal Tracking Device (UTD)

MEMORY CAPACITY

Data Acquisition Unit (DAU)
Control and Display Unit (CADU)

POWER REQUIREMENTS
Data Acquisition Unit (DAU)

Control and Display Unit (CADU)

POWER DRAW

Data Acquisition Unit (DAU)
Control and Display Unit (CADU)
Total Both Units

ENVIRONMENTAL REQUIREMENTS
Data Acquisition Unit (DAU)

Control and Display Unit (CADU)

Universal Tracking Device (UTD)

Height inches (mm):
Width inches (mm):
Depth inches (mm):
Weight pounds (kg):

Height inches (mm):

Width inches (mm):
Depth inches (mm):

Weight pounds (kg):

Height inches (mm):

Width inches (mm):
Depth inches (mm):

Weight pounds (Kg):

2.0 Mb (Standard Release)

4% (120)
12 % (308)
12 % (317)
1% (5.1)

81 (216)
11 (279)
2% (54)
51 (2.5)

6 % (160)
31 (87)
5% (145)
1% (0.6)

2.0 Mb (Non-volatile static RAM)

Input dc power: 24-36 Vdc (Reverse polarity protected

and fused)

Input dc power: 12 Vdc
Internal battery power: 8 hours

(Non-volatile memory retained 2 years)

28 watts
11 watts
39 watts

Storage:

Storage:

Storage:

Storage:

Operating:

Operating:

Operating:

Operating:

-40 to +131°F (-40 to +55°C)
-60 to +160°F (-51 to +71°C)

-40 to +131°F (-40 to +55°C) (Ext. Power)
-51 to +160°F (-51 to +71°C)

-4 to +131°F (-20 to +55°C) (Int. Power)
-40 to +70°F (-40 to +70°C)

-40 to +158°F (-40 to +70°C)
-60 to +158°F (-51 to +70°C)

END OF WORK PACKAGE
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TECHNICAL PRINCIPLES OF OPERATION
AVIATION VIBRATION ANALYZER

Figures
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PRINCIPLES OF OPERATION

The AVA system maintains a database of measured data, diagnostic outputs, and aircraft history. The system will
generate printed reports from this database to support historical review and trending of data. All or part of the
database may be deleted, transferred to an external computer, or restored from a computer. Transfer is
accomplished by means of an RS-232 link using KERMIT protocol, or a solid-state memory unit the size of a credit
card. Diagnostic programs and replacement software modules are transferable by the same means.

The primary mission of the AVA is to collect helicopter blade track height, blade lead/lag, vertical/lateral vibration
measurements, shaft vibration, and to calculate the recommended maintenance correction to the rotor system that will
result in reduced vibration levels. This system may also be used for engine vibration analysis.

The actual measurements are carried out automatically and simultaneously by a single operator keystroke. The AVA
executes configured, internally stored software programs limited to the established aircraft maintenance procedures
that reduce vibration levels. User interface is needed for entry of aircraft identification, single key commands for data
collection, results display, and computed maintenance corrections.

Each of the AVA functions provides an overview style of direction to the operator in the form of a main diagram. The
diagram contains all of the elements and options that the operator can invoke along with a general description of what
to do in making the desired selections.

shows the four main functions performed by the AVA and the basic elements associated within each
function.
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RADS-AT

UNIT SETUP
Aircraft Type
Tail Number
Flight Plan
Flight 1.D.

MEASURE

Select Next State

Measure

. Display Results (Optional)
Strobe Tracker (Optional)
View Aircraft Setup (Optional)

DISPLAY

ONE TEST STATE

COMPLETE FLIGHT

Enable Limit Checking (Optional)

- Asynch Vibration Power
- 400 Line Asynch Power
- Synch Vibration Power
- Zoomed Power

- Polar Plot

- Bar Graph

- Track

- Lag

- Track Trend

. Lag Trend

TREND FLIGHTS

VIEW LIMITS

SUMMARY DISPLAYS

_ 2 Plane Track

- Relative to Target Track
_ Trend with Best Fit
|___Polar Trend

- Relative Lag/STD Dev
Absolute Track/STD Dev
Relative Track

Track Relative To Blade X

DIAGNOSTICS

Peak Vibration
Synchronous Vibration
2 Plane Track
__Relative to Target Track

- View diagnostics predictions

MANAGER

DATA MAINTENANCE

—  DATA TRANSFER

- Edit Adjustables

- View Corrections

- View Complete Flight

- View Summary Displays

- View Limits

| - Edit Diagnostic Defaults

-_Compress Database

- Delete Data By Aircraft, Tail Number or Flight

- Delete Aircraft Script Files (Requires Code)
- Delete Data Stored on CCM

- Backup to CCM

- Restore From CCM

- Transfer To PC

STATUS

—|-_View/Edit Current Aircraft Inventory

- Printer Setup
- Set System Time And Date
- Change Accelerometers In Use

— SETUP

TEST

- Change Type Of Units In Use
- Add A New Tail Number
- Format CCM

- Keypad Test

- Display Test

Figure 1. AVA Overall Menu Structure
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DESCRIPTION AND USE OF OPERATOR CONTROLS AND INDICATORS
AVIATION VIBRATION ANALYZER

Handle the test set with care as the electronic
circuitry it incorporates can be damaged by shock
from improper handling.

Index

LCT=T =T o= | PP 1
Pre-Operation PrOCEAUIES ... .. couii ettt et e e et et e e e e e et e e e e e e et e et eea e e e e e eaneeaeeanes 1
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DAU FIONE PANEL ... ettt ettt et e e e e e e e e 3
Scale ..................................................................................................................................................... 3
1. GENERAL

This chapter contains instructions for unpacking and installing AVA assemblies for assigned aircraft. Preventive
maintenance checks and services are included. Also included are descriptions of operator's controls and indicators
plus operating procedures.

2. PRE-OPERATION PROCEDURES

Handle the test set with care as the electronic
circuitry it incorporates can be damaged by shock
from improper handling.

NOTE
The Control and Display Unit (CADU) contains

rechargeable batteries. This unit must be recharged
prior to use in accordance with the following:

Open credit card memory door (located on the top side
of the CADU) by loosening the two hold down screws.
The 12 Vdc power jack input is located next to the
exposed credit card memory drive. Plug the 12 Vdc
Battery Charger (supplied with the AVA) into the CADU
first, then plug the charger into a 110 Vac wall outlet.

For a full charge that will give approximately eight hours
of use, charge the CADU for at least eight hours.

3. CONTROLS AND INSTRUMENTS

a. General. This section describes the various instruments and controls and furnishes the operator with sufficient
information pertaining to the various instruments to operate the equipment.
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Power ON/OFF
switch

ON/OFF switch to
backlight screen
and keypad for
night usage

Alters LCD
contrast

Change sign for
data entry

Keypad to enter
numerical data

LCD Display Real Time Clock (H:M:S)

Return or go
back through
menu (see text)

Go forward or
insert a menu
selection

Optional remote
control display
enable

Arrow keys to
position inverse
video cursor

F1, F2, F3, F4 soft function
keys for multiple functions
(see text)

Provides operator
instructions for current task

Prints screen display if connected
to a printer, otherwise stores
screen data

Figure 1. CADU Display and Keypad

b. The Control and Display Unit, sed figure 1]

1.

Power ON/OFF. The OFF position opens the circuit and shuts off the electrical power supply to the unit.
The ON position provides electrical current to the unit when the power source is connected.

Function Keys. The four function keys (F1, F2, F3, and F4) provide the operator with the ability to select
functions from within each menu. Functional keys are also used to enter alphanumerics in tail number
menus.

Arrow Keys. Four arrow keys (UP, RIGHT, DOWN, and LEFT) on the lower right corner of the CADU
move an inverse video cursor to highlight the various selections that the user will be making. Execution
of the highlighted menu selection is accomplished by pressing the DO key.

DO Key. The DO key, located on the right-hand side of the CADU front panel, executes the operator
selected menu item.

QUIT Key. Inthe DISPLAY mode, pressing the QUIT key will step the user back through previously
displayed screens to return to the beginning of the selections. In the MEASURE mode, the QUIT key is
used to abort or cancel whatever operation is being conducted.

LAMP Key. The LAMP key controls the backlighting of the CADU display. When externally powered,
pressing the LAMP key will toggle the lamp OFF or ON, which will provide display lighting in darkened
environments. When the CADU is operating on battery power the LAMP key must be pressed and held
for display lighting.
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7. CTRST Key. The Contrast key controls the readability of the CADU display. Pressing and holding the
CTRST key will cause the display to change in contrast gradually. Release the CTRST key when the
desired contrast is obtained.

8. Numeric Keypad. In the lower left corner are ten numeric keys (0-9), plus one key for the decimal and
one key for the +/- that toggles numeric key entries to either positive or negative values.

9. HELP Key. The HELP key provides additional information in certain restricted cases.

10. PRINT Key. Pressing the PRINT key will print out the screen currently displayed on the CADU. If there is
no printer currently attached, the CADU will store or "spool" the screen into memory for output when a
printer is attached. The CADU will spool up to twenty screens. If more than twenty displays are spooled,
the first display spooled will be discarded to make room for the next.

11. LABEL Key. Optional remote control display enable.
c. Data Acquisition Unit (DAU), seé figure 2|
1. ON/OFF Switch. The ON/OFF switch provides power to the DAU and external power to the CADU.

2. TRACKER MODE Switch. The TRACKER MODE switch selects three modes of operation: DAY,
NIGHT, or TEST.

e -

DATA ACOUISITION UNLT

M) NIGHT ™
el Bl B DAY TEST e ) 2
g0 0O O | © e
& & lar 4 o o) NG i -t

h TRACKER 2o & FUSE
ACCH ACCHE TACHD1 MODE C DU S TROBE 15 AMP
\P i [ o] B (B O
:{- |}__’§.} l':.T-"\ .-‘,' -.-'I.:-/.-'—"‘— L oM
- A \&, °)
=) o) 73 =y bl 'l ) (] e/ _
accz Acca TACHD? TRACKER 1 & — & oFF U
o oo PLIWE R
MULTI-CH ZBVDC

Figure 2. DAU Front Panel

29323700 29323703

Figure 3. Scale
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d. Scale part number 29323700, se¢ figure 3|

1.
2.

OFF Switch. The OFF switch removes voltage from internal circuits.

ON/TARE Switch. The ON/TARE switch is a momentary contact switch that applies internal power to the
scale.

GRAM/OUNCE Selector Switch. The GRAM/OUNCE selector switch is a slide switch that selects a
weighting of either gram or ounce.

NOTE

Ensure scale is turned off prior to changing gram/ounce
switch.

e. Scale part number 29323703, seé& figure 3l

1.

Change 1

On/Off/Zero Switch. Pressing once applies internal power to the scale. Press and holding for three
seconds removes voltage from internal circuits. Once on; after adding mass; pressing this switch will zero
scale.

Cal/Unit switch. Press this key briefly to change weighing unit. The units available are grams (g), or
pound-ounces (Ib-0z). Press and hold this key to begin the calibration procedure.

END OF WORK PACKAGE
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RADSCOM OPERATION
AVIATION VIBRATION ANALYZER

Figures
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1. Introduction
The RADSCOM software is a Disk Operating System (DOS) based program supplied with the AVA.
RADSCOM is designed to provide support functions for proper and effective operation of the AVA system,
including two principle roles of loading and unloading aircraft data or setup files to and from the AVA CADU.
A windows-based version of RADSCOM, referred to as WinRADSCOM, is also available for use with the
AVA. Refer to WP 005 01 for operation and use of WinRADSCOM.

a. Loading Aircraft Setup Files (scripts) or Historical (backup) Data from a Personal Computer (PC)
These operations are performed when new or updated aircraft script files become available, or after the
CADU database has been rebuilt. The aircraft specific script file is required to be resident in the AVA
CADU prior to any measurement on the intended aircraft. For detailed instructions on this procedure,
refer to sections 4 and 6.

b. Backup Aircraft Data from the CADU to the PC
The backup operation is usually performed when the CADU internal memory space is filled and the user
wants to make new measurements, or when measured data needs to be transferred to another system or
aviation facility. Using these instructions, the user can store data from the CADU onto the PC. Then the
data can be deleted from the CADU to obtain more memory space for subsequent measurements, if
desired. For detailed instructions on this procedure, refer to section 5.

2. Installing or Updating RADSCOM on the PC
The following paragraphs provide instructions on configuring the IBM PC/AT (or IBM compatible) for using the
RADSCOM program.

a. Hardware Requirements
The RADSCOM package assumes the operater is using an IBM PC or AT compatible computer and
Microsoft Windows? 95/98.. The computer must have an available RS-232 serial port. The
communication package assumes that the serial port is configured as COM1 and will automatically set
the baud rate, stop bits and parity to be compatible with the AVA. If the computer's RS-232 port is
configured as COM2, use the RADSCOM selection menu "Set Serial Port To Use (default=1)" to set the
serial port to the correct COM number, by entering the number "2", when prompted.

b. Installing RADSCOM Program on a Hard Drive from Floppy Disk

NOTE
The following steps are required for initial installation of
RADSCOM onto the hard drive of the PC, or if the version of
RADSCOM on the hard drive is being replaced.

(1) To install or update the RADSCOM or aircraft configuration disks on a PC, insert the RADSCOM
program disk into the disk drive.

(2) On the PC, select “Start”, “Programs”, and then click on “MS-DOS Prompt”.
(3) On the PC, change the current directory to the letter of the disk drive (A:, B:, etc.), type "RCOM", and

press the <RETURN> key. The RADSCOM Initial Mend, figure 1, will appear on the PC display
screen.

(4) On the PC, press the down arrow to move the highlight bar over the selection “Maintenance Utilities”
and press the <RETURN> key. The Maintenance Utilities menu will appear, se¢ figure 2|

(5) On the PC, ensure the highlight bar is over the selection “Install RADSCOM on a Disk” and press the
<RETURN> key. An old RADSCOM directory on hard disk may be deleted prior to installing a new
one. This is accomplished by responding with a "Y" to the question on the display. This is the
recommended method, unless the old directory contains stored data or custom files.

0005 00-1 Change 1



0005 00 TM 1-6625-724-13&P

NOTE
Once the installation of the RADSCOM program is
complete, it is recommended to keep the RADSCOM
floppy disk in a safe location as a backup source for the
program.

"2 M5-D0S Prompt - RCOM

Clelm| B =] Al

Signal Processing Systems
RADSCOM Version 7.01AAS0D

Main Menu
Backup data from CADU to PC

COM PORT: 1 BAUD RATE: 9600

Figure 1. RADSCOM Initial Menu

2 MS-DOS Prompt - ACOM

| lm| Bl =5 Al

Maintenance Utilities
Install RADSCOM on a Disk

Figure 2. RADSCOM Maintenance Utilities Menu

3. Using The RADSCOM Program
To use the RADSCOM program the first time, create an icon on the Windows desktop by performing the following
steps:

(1) Right-click on the open desktop, then select New and click on Shortcut. When the shortcut menu appears,
select browse, then using the mouse, double-click the folder C\RADSCOM.

(2) Double-click the file ‘Rcom”, then select Next.

(3) In the dialog box, Type RADSCOM 7.01, then click next.

(4) Choose a desired icon to represent RADSCOM on the Windows desktop, then click on “Finish”.
(5) Double-click the RADSCOM icon on the Windows Desktop to start the RADSCOM program.
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RADSCOM Commands

The RADSCOM package is a menu driven program containing functions that enable communications between
the CADU and an IBM or IBM compatible computer. These functions allow the user to initialize the CADU RAM
disk, create the CADU file structure, transfer data from the CADU to the PC, transfer data from the PC to the
CADU, and create the Credit Card file structure.

The following notations are used in this section:
file name: name of a file residing on the PC

<path>: path to the file to be referenced on the disk (e.g. CA\RADSCOM\AC_Types
\uh60_r.cmd, etc.)

Listed below are the most commonly used RADSCOM single-letter selections and a short description of each.
They are sorted according to the RADSCOM menu in which they appear. Some commands appear more than
once in the program and will therefore appear more than once in the description:

Main Menu (see]figure 1)

Allows CADU backup data to be transferred to the PC when using “Backup to PC” option on the CADU.
Load a data or aircraft setup file into the CADU from the IBM (or compatible) PC.

Enter the RADSCOM Maintenance Utilities section of the program.

Enter the RADSCOM Advanced Utilities section of the program.

Send a command the CADU to exit the CADU Host Communications mode.

Exit the RADSCOM program.

Maintenance Utilities (sed figure 2)

I Copies the RADSCOM diskette to the specified hard disk where the new directories are created. If the
directories exist, errors are reported, but the files will be copied correctly. The created directory will be
RADSCOM. The old RADSCOM directory and all of its contents can be removed by executing the proper
selection in the displayed menu.

C Formats the CADU Credit Card Memory device (if installed in the CADU). All files contained on the Credit
Card Memory are erased.

X 0 »r =

F This command is used to format the CADU RAM Disk and configure the system. All files and aircraft data
contained in the CADU RAM Disk are erased.

P Set the serial port to a new port setting, 1-4. (Default setting is COM1.)

Q Send a command to the CADU to exit the CADU Host Communications mode.

M Return to the RADSCOM Main Menu

X Exit the RADSCOM program.

Loading Aircraft Script Files to CADU
The following is the procedure for installing the individual aircraft script files for AVA system operations:

NOTE
It is not required to install all aircraft script files from the
PC to the CADU. It is recommended that only the
required aircraft files needed by the user be installed.

Connect CADU RS232 port (9-pin connector) to PC RS232 port.
Reboot CADU as described in Section 8 of this procedure..
When the boot menu appears on the CADU, select Option 2, set up for host communications.

Double-click the RADSCOM icon, then on the RADSCOM Main Menu, select option L (Load Aircraft Data or
Setup File from PC to CADU DISK).

a o T o

0005 00-3



0005 00

TM 1-6625-724-13&P

e.

Follow instructions: Type file name C:\RADSCOM\AC_Types\<file name> as found in the file list below (if
script file is on floppy drive, an example might be A:\<file name>)

An example of the transfer progress screen will appear, se¢ figure 3|
At the completion of the load, a confirmation message will appear on the CADU.

On the PC, press any key to return the RADSCOM menu. Return to step e to load another script file, or
select option Q (Quit CADU/Host Communications).

After quitting CADU/Host communication select option 1 on the CADU, Proceed with normal operation, and
disconnect RS232 cable.

Script File Names

AH1S_R.CMD AH64_R.CMD CH47_R.CMD OH58D_R.CMD
AH1SM_R.CMD AH64D_R.CMD MH47_R.CMD OH58DM_R.CMD
AH1SS_R.CMD AH64D2_R.CMD UH60_R.CMD UH1_R.CMD
AH1SSM_R.CMD AH64NB_R.CMD OH58AC_R.CMD UH1CRB_R.CMD

% MS-D0S Prompt - kermit

= ol ) Els] Al

MS-DOS Kermit: 3.15 15 Sept 1997 patch Tevel 0

File name: UHB0.CMD
File type: TEXT, CP437 to Transparent
Current path: C:\RADSCOM
KBytes transferred: 4
Percent transferr

[+ ) .
Sending: In progress

Number of packets: 66
Packet Tength: 89
Number of retries: 0O
Last error:
Last message:

1le, Z: group, E: exit nicely, C: exi1t abruptly, Enter: retry

Figure 3. MS-Kermit Transfer Display (Typical)

5. Backing up Data From CADU to PC

The following is the procedure for transferring data from the CADU database to the PC.

@ "0 o0 oW

Connect CADU RS232 port (9-pin connector) to PC RS232 port.

From the CADU Main Menu, Select F4 (Manager).

Using the CADU arrow keys, select Data Transfer and press DO.

Using the CADU arrow keys, select Transfer to PC and press DO.

Using the CADU arrow keys, select which data will be backed up and press DO.
Using the CADU arrow keys, toggle the backup confirmation to YES and press DO.

On the PC, create a directory for storage of the backup data (see Windows manual for instructions on
making a new folder). For example: C\AVADATA\AC_Type\Tail#\Today’s Date\

Double-click the RADSCOM icon to start program.
On the RADSCOM Main Menu, select option B (Backup data from CADU to PC).
Type in desired location (as performed in step g) for backup data to be stored to the PC and press enter.
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Press DO on the CADU to begin the transfer. An example of the transfer progress screen will appear, see

CADU database. Using the LEFT or RIGHT arrow key, toggle to the desired selection and press DO.
. Repeat steps e through k until all desired data is stored to the PC.

On the PC, press any key to return the RADSCOM menu.

On the PC, select option X (Exit RADSCOM)

On the CADU, press QUIT to return to the Main Menu and disconnect RS232 cable.

NOTE

After deleting files from the CADU always perform the
Compress option from the Manager Menu, under the
Data Maintenance selection. This will free up space in
the CADU database memory.

& MS-DOS Prompt - kermit

el Al

MS-DOS Kermit:
Server mode:

File name:

File type:

Current path:
KBytes transferred:

Receiving:

Number of packets:
Packet length:
Number of retries:
Last error:

Last message:

e, Z: cancel group, E: exit nicely, C: exit abruptly, Enter: retry

3.15 15 Sept 1997 patch level 0
type Control-C to exit

file3

TEXT, Transparent to CP437_
C:\JUNK

In progress

Figure 4. MS-KERMIT Transfer Process Screen

Unloaded data is written in text format in the form of separate text files. The following is a brief description of the
data contained within each file:

file1 Tail number definitions

file2 Flight ID records

file3 Tracker data

file4 Synchronously-sampled time averaged data

file5 Synchronously-sampled power averaged data

file6 Asynchronously-sampled power averaged data

file7 Asynchronously-sampled zoom spectral data

file8 Synchronously-sampled time averaged data (first 12 harmonics only)
file16 Engine vibration data

file17 Adjustments setting
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NOTE

The file names are not unique, so it is possible to
confuse information in file1 through file8 when using
KERMIT. To avoid renaming new files, create different
directories to store the files. KERMIT will rename the
incoming files to prevent overwriting data.

These data files are backed up in DPL script format. Itis
recommended to archive collected data to keep a
historical database of vibration levels and diagnostic
problems. Future products will allow this data to be
viewed and trended using an IBM PC/AT or compatible
computer.

6. Loading Data Files Into The CADU

Archived data files are data files which have been transferred from the CADU to the IBM compatible PC for
storage. Perform the following steps to load data files from the PC into the CADU:

a.

b.
c.
d

o

T -

i.
J-
k.

On the CADU, place the CADU in the Host Communications mode of operation. (see steps 4b and 4c).
On the PC, double-click the RADSCOM icon to execute the RADSCOM program.
Select the "Load data or aircraft setup file from the PC to CADU" menu option.

Type in the path (e.g., C:\AVADATA\AC_Type\Tail#\Today’s Date\file1) of the file to be loaded and press
the <RETURN> key. (When loading "file1" through "file17" the user only has to specify the first file [e.g., file
1]. The RADSCOM program automatically loads the other files [“file2" through "file17"].)

Follow the instructions displayed on the PC screen. The Kermit program will begin. (If the transfer of data
stops prior to the transfer of all data files, return to the RADSCOM Menu.)

At the completion of the transfer of the last file, press any key on the PC keyboard when prompted to do so.
Repeat steps ¢ through f to load additional data, or proceed to step h.

Press Q to QUIT the CADU to Host Communications

On the CADU, selection option 1, Continue with Normal Operations.

On the PC, select X to exit RADSCOM.

Disconnect the serial cable from the CADU and from the PC

7. Initializing the CADU RAM Disk
It will not normally be necessary to format the system RAM disk unless something serious has failed or a
battery replacement is not performed properly. However, the procedure is provided in case of a system failure.
During a reformat, all data and aircraft files are deleted, and the required AVA system files are reloaded into the
CADU. The following is the procedure for initializing the CADU RAMDISK using an IBM PC/AT or compatible:

a.

All data files contained on the RAM Disk will be
erased and will have to be reloaded if the following
procedure [initializing the CADU RAM Disk] is
performed.

On the CADU

(1) Connect an external power source to the CADU (to prevent an inadvertent auto shutdown due to a low
battery).

(2) Connect the serial cable between the PC and CADU.
(3) Place the CADU in the Host Communications mode. (see step 4b and 4c).
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b.

On the PC
(1) Start the RADSCOM program.

(2) Select "Maintenance Utilities" by typing M, or press the down arrow on the PC to highlight “Maintenance
Utilities" and then press ENTER.

(3) Select the menu option "Format CADU RAMDISK" by typing the letter F that appears directly to the left
of the menu selection.

(4) Follow the instructions that are displayed on the PC display.
(5) When the initialization is complete, select the menu option "Exit RADSCOM" to exit the program.

(6) Follow the instructions displayed on the CADU screen.

8. Rebooting the CADU

There are two methods that can be used to reboot the CADU, a “soft” reboot and a “hard” reboot.”

a.

For a “soft” reboot perform the following:

(1) Turn CADU on.

(2) Press the DO and QUIT keys simultaneously. Allow 15 seconds for CADU to complete task.
For a “hard” reboot perform the following only when a “soft” reboot does not work:

(1) Turn CADU off.

(2) While holding pressing the HELP key, turn the CADU on.

END OF WORK PACKAGE
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1. Introduction
WIinRADSCOM is used to load aircraft script files or data from a Personal Computer (PC) to the CADU or to
backup data from the CADU to a PC. The WinRADSCOM software operates on Windows 95, 98, ME, XP,
2000, and NT 5.0.

The WinRADSCOM program is a 32 bit windows-based application that provides all the functionality of the
DOS RADSCOM program. The RADSCOM software operates on the Disk Operating System (DOS) version
2.2 or higher. Refer to[WP 0005 00 for RADSCOM operation. Some of this functionality includes the
configuration of the communication port, initialization of the CADU RAM disk, and the formatting of the
CADU’s Credit Card Memory (CCM). Aircraft script files can be loaded into the CADU for RADS-AT system
diagnostics. The collected data files in the CADU can be backed up to a PC and saved to a specified file
location with the desired folder structure and the predefined file names. The data files can then be transferred
back to the CADU from the PC. Binary or text files can be transferred from the PC to the CADU or vice versa,
and the CADU terminal can be emulated in WinRADSCOM.

In addition to the DOS RADSCOM functionality, WinRADSCOM includes data display capabilities.

Previously, the data could only be viewed using the CADU’s small monochrome display. In WinRADSCOM,
the user has the ability to select files on the PC that have been transferred from the CADU. The data from the
selected files is available for viewing on a synchronous vibration polar chart, track/lag display or
asynchronous spectrum plot.

2. Installing or Updating WinRADSCOM on the IBM PC/AT
The following paragraphs provide instructions on configuring the IBM PC/AT (or IBM compatible) for using the
WinRADSCOM program.

a. Hardware Requirements
The WinRADSCOM package operates on, as a minimum, a Pentium 100 class PC with 16 Megabytes of
RAM and a 4X CDROM drive. The PC's operating system must be one of the following: Microsoft
Windows 95, 98, ME, XP, 2000, or NT 5.0. The PC must have an available external RS-232 serial port.
The communication package assumes that the serial port is configured as COM1. If the PC’s RS-232
port is configured as COM2, use the WinRADSCOM menu selection "Comm — Select Serial Port" to set
the serial port to the correct COM number. WinRADSCOM will automatically set the baud rate, stop bits
and parity to be compatible with the AVA.

b. Installing WinRADSCOM Program on a hard drive from CDROM Disk.

NOTE
The following steps are required for initial installation of
WIinRADSCOM onto the hard drive of the PC, or if the
version of WIinRADSCOM on the hard drive is being
replaced. WinRADSCOM is only loaded on the PC.

(1) Insert the WinRADSCOM program disk into the CDROM drive.

i3] Start -1 Bun...
(2) On the PC, select Ll “Start”, then ﬂ - “Run”.

(3) Windows "Run" dialog box is displayed as follows:
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Run EE

Type the name of a program, folder, or document, and
Windawz will open it far pa,

Oper; |D:'x5 Etup. exd j
¥ Bunin Separate Memon SEace

0k I Cancel | Browsze. .. |

(4) On the PC, use the Browse button to change the current directory to the CDROM drive (D:, E:, etc.),
and then select the "setup.exe" file.

(5) Click the "OK" command button.
(6) The WinRADSCOM initial setup dialog box is displayed as follows:

WinRBADSCOM - InstallShield Wizard | x|

Welcome to the InstallShield Wizard for
WinBADSCOM
Thiz setup installs

WinRADSCOM Part Mumber 5539530301
Copyright (] Smiths Aerospace 2003

< Back

Cancel |

(7) Click the "Next>" command button.
(8) The WinRADSCOM "Choose Destination Location" dialog box is displayed as follows:
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WinBADSCOM - InstallShield Wizard |
Choose Destination Location W
Select folder where setup will install files. | - -

G Inztall'winBADSCOM to:
C:h . ASmiths AerozpacebwinRaD SCOM Change... |

Install5hield

¢ Back

Cancel |

NOTE
It is strongly recommended you install the
WIinRADSCOM software in the default directory. This
will ensure trouble free updates in the future.

(9) If you choose to change the Destination Folder; use the Browse command button to select the
directory and folder where setup will install the WinRADSCOM application files.

(10) Click the "Next>" command button.
(11) The WinRADSCOM "Setup Status" is displayed as follows:

WinBADSCOM - InstallShield Wizard E3

Setup Status ‘W
' Al iny

WinRADSCOM Setup is performing the requested operations.

Installing

|netallShield
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(12) The WinRADSCOM "Install Shield Wizard Complete" is displayed as follows:

WinBADSCOM - InstallShield Wizard

Inztall5hield Wizard Complete

The InstallShield Wizard has successfully installed
WinRADSCOM. Click Finizh to exit the wizard.

4 Back LCaticel

(13) Click "Finish" command button.

NOTE
Once the installation of the WIinRADSCOM program is
complete, it is recommended to keep the WinRADSCOM
CDROM disk in a safe location as a backup source for the
program.

BywinRADSCOM [_[O[x]

File CADU CCM  Comm Tools Help

BACKUP  DATA  SCRIPT ey ;g" @

d=+[] [J—+0 [—+0
= = =

WIinRADSCOM

Feady ,_,_,_ v

Figure 1. WinRADSCOM Main Window
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3. Using The WinRADSCOM Program

NOTE
When reformatting the CADU RAMDISK or performing
data or script file transfers, it is strongly recommended
that the 12 Vdc battery charger be connected and
supplying power to the CADU.

By default, WinRADSCOM execution (operation) is done in the directory in which the WinRADSCOM program
resides.

To use the WinRADSCOM program, select "Start" => "Programs" => "WinRADSCOM" => WinRADSCOM.

7= Programs k A, winRaDSCOM

| Etartl

The WIinRADSCOM main window|_figure 1|, will appear displaying the various functions available. Select the
desired function by using the toolbar or main menu bar. Then follow any instructions that appear on the
screen.

a. WinRADSCOM Functions
The WinRADSCOM software is a 32-bit Windows driven program containing functions that enable
communications between the CADU and an IBM or IBM compatible computer. These functions allow the
user to initialize the CADU RAM disk, create the CADU file structure, transfer data from the CADU to the
PC, transfer data from the PC to the CADU, and create the Credit Card file structure. The WinRADSCOM
communication package contains commands that allow the creation of the AVA CADU file structure,
unload data from the CADU's database and load aircraft setup files from the PC to the CADU.

winFLADS DOk b

Listed below are the available WinRADSCOM single button selections and a short description of each:

BRCKLP Allows CADU backup data to be View data in Polar, Track, or
O=+[] transferred to the PC when using Falg Spectrum plot formats.
= “Backup to PC” option on the CADU.
OATH Allows PC to transmit backup data into Quit the CADU Host
[]~+0O a CADU @ Communications setup.
—
Allows PC to transmit aircraft setup Close terminal window. Red
Eg‘lﬂ:'g (script) files into a CADU prior to and active only when the
= measurement terminal emulation window is

£

Set the serial port to a new port
setting, 1-4. (Default setting is COM1).

0005 01-5
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4. WinRADSCOM Functions
Listed below are the available WinRADSCOM functions and a short description of each:

a.

Change 1

CADU Menu Selection
Backup CADU data to a PC

This option is used to set the PC up to receive information from the CADU and subsequently store the
data into a file for archival or later use. This option requires the PC to be connected to the CADU 9-pin
connector using a null-modem serial cable. Communications is initiated via the CADU when at the "Main
Menu" by pressing (F4) "Manager Menu" then selecting "Data Transfer-Transfer Data to PC".

Load aircraft data to CADU

This option is used to transmit backup data into a CADU for review or trending. This option requires the
PC to be connected to the CADU 9-pin connector using a null-modem serial cable. The CADU must be in
the host communications mode. This is accomplished by rebooting the CADU and selecting option 2.

Load aircraft scripts to CADU

This option is used to transmit aircraft setup (script) files into a CADU prior to measurement. This option
requires the PC to be connected to the CADU 9-pin connector using a null-modem serial cable. The
CADU must be in the host communications mode. This is done by rebooting the CADU and selecting
option 2.

NOTE
Selecting Format CADU RAMDISK will completely and
permanently delete any data and script files currently in
the CADU. Backup any desired data to a PC or CCM
and ensure any desired aircraft script files are available
for reload prior to using this option.

Format CADU RAMDISK

NOTE
The CADU operating system software is referred to as
the PROM.

This option is used to completely erase and rebuild the CADU database. When completed, the CADU will
need to be rebooted and any needed script files reloaded prior to use. This option requires the PC to be
connected to the CADU 9-pin connector using a null-modem serial cable. The CADU must be in the host
communications mode. This is accomplished by rebooting the CADU and selecting option 2.

The user must select a proper CADU PROM version by viewing the "Main Menu", or by looking at the
data tag on back of the CADU. The PROM version is currently at 7.01. Do not try to format a CADU with
an incorrect PROM version as it may make it unserviceable. Both the CADU and CCM formatting require
the selection of the proper PROM version. Any of the other WinRADSCOM options may be performed
regardless of PROM version.

CADU Advanced Utilities

These options are designed for individuals with an advanced working knowledge of the CADU. These
options should not be used if the operator is unfamiliar with the CADU database structure and operation.

Receive a file from CADU
Send a file to CADU

These options are used to copy files directly to and from a CADU RAMDISK. These are not to be used in
place of the LOAD and BACKUP routines.
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Terminal Emulation Mode

This option configures the PC to act as a terminal window in order to interact directly with the CADU
RAMDISK. To exit the terminal window press the "Close Terminal Button". This button only becomes
active when in the "Terminal Window", and is grayed out at all other times.

Change Data Directory

This option is used to change the directory on the PC to store the backup data from the CADU.
CCM Menu Selection

Format Credit Card Memory (CCM)

This option is used to prepare a new CCM for data storage, or after an old CCM battery has been
replaced. This option requires the PC to be connected to the CADU 9-pin connector using a null-modem
serial cable. The CADU must be in the host communications mode. This is done by rebooting the CADU
and selecting option 2. The user must select a proper CADU PROM version prior to clicking on the
"Format" button.

Load Aircraft Scripts to CCM

This option is used to transmit aircraft setup (script) files into a CCM. This option requires the PC to be
connected to the CADU 9-pin connector using a null-modem serial cable. A CCM must be inserted into
the card slot on the CADU. The CADU must be in host communications mode. This is accomplished by
rebooting the CADU and selecting option 2. The script file will be transmitted to a designated location on
the CCM. Once complete this CCM can now be used to load the aircraft script file(s) to a CADU by
selecting option 3 on the CADU boot-up menu.

Comm Menu Selection
Select Serial Port

This option is used to select which of the PC serial ports will be used by WinRADSCOM to communicate
with the CADU. It also allows the user to scan for additional communication ports and to test the
connection to the CADU.

Quit CADU/Host Communication

This option sends a command to the CADU to exit the host communication mode and returns the CADU
to the boot-up menu. This can be used any time CADU is in Host Mode.

Tools Menu Selection

NOTE
A concatenated file is one that contains all the AVA
measured data and is labeled by the aircraft type and
the date and time that it was stored.

View Data

This option is used to view recorded data in Polar, Track or Spectrum displays. Synchronous vibration
data is displayed in a polar plot. Track/lag data is displayed in line chart and tabular format.
Asynchronously sampled power spectrum data is displayed in the spectrum line chart.

Import Data

This option allows the user to select a concatenated file from a user-specified location and import/unpack
the data to the archival structure.

Export Data

This option allows the user to select a concatenated file from an archival structure and to store the
selected file in a user specified location.
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5. Rebooting the CADU

There are two methods that can be used to reboot the CADU, a “soft” reboot and a “hard” reboot.

a.

For a “soft” reboot perform the following:

(1) Turn the CADU on.

(2) Press the DO and QUIT keys simultaneously. Allow 15 seconds for CADU to complete task.
For a “hard” reboot perform the following only when a “soft” reboot does not work:

(1) Turn CADU off.

(2) While holding/pressing the HELP key, turn the CADU on.

6. Data Storage Space

Change 1

The AVA system provides two types of data file storage space for data collected during normal operation.
The RAM Disk, contained within the CADU, allows for the storage of 1.25 MB of data, and the Credit Card
Memory, inserted into the CADU, provides from 256 KB to 2 MB (depending on which CCM is in use) of
data storage space.

If insufficient space is available for the storage of the data being collected (or transferred) into the RAM
Disk or Credit Card Memory, an error message (32468: Insufficient Space to Store Results) will be
displayed on the CADU display screen.

Due to the limited amount of data storage space available, the following is a list of procedures that will
allow for more effective use of the allotted data storage space.

NOTE
After deleting data from the CADU (not from the CCM),
always perform the Compress option from the Manager
menu, under the Data Maintenance selection. This will
"free up" space in the CADU database memory,
providing room for new data.

(a) Delete data from the CADU database after it has been successfully transferred to the PC for backup.

(b) Only load the aircraft setup files (script files) necessary to perform work on the intended aircraft.
Loading aircraft script files of aircraft types that are seldom used take up unnecessary memory space.

(c) Delete data from the CCM database when it has been successfully transferred to the CADU.
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7. CADU Functions
BACKUP CADU Data to PC

(1) Start the WinRADSCOM program.

a.

(2) Select "Backup CADU Data to PC" from the "CADU" dropdown on the main menu or select

BACKUP

Oo-+[]

= button on the toolbar.

By winRADSCOM =] E3
File CCM  Comm  Tool: Help

Backup CADU Data ta PC
Load Aircraft Diata bo CADL
Load Aircraft Scriptz o CADL

Format CADL RAMDISE,

CaDU Advanced Ltilz

WINRADSCOM

Backup CADU Data to PC L | A

(3) "Backup Aircraft Data from CADU" dialog box is displayed as follows:

Backup Aircraft Data from CADU |

 Instructions
1. Select "Manage” mode by pressing "F4" at the CADU main mem

2. Select "Data Transfer' --» "Transfer to PC" and then follow instructions on the CADL

3. Click "Start a Backup" on thizs screen and then prezs the CADU D0 button to start the data
transfer.

4. Once data tranzfer iz complete, enter a cormment to stare in the file and click. "Unpack a backup
ternp file' to complete the starage of data o this PC.

Start a Backup I

Backup temp filz

I Browze |

Comment to store in file

Data directom

Aircraft Type T ail Humber

i Unpack a backup temp file i

Cancel |
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(4) On the CADU, select "Manager" mode (press F4 at the CADU main menu).

(5) On the CADU, select "Data Transfer" — "Transfer to PC", follow instructions displayed on CADU.
(6) Click the "Start a Backup" command button, then on the CADU press the CADU "DO" button.

(7) During the backup, the following dialog will be displayed:

Backing up CADU data |

W aiting for CADL

(NEREEEEEENEREEENNENENENNENNENEEE

(8) Once the data transfer is complete, enter comments to store with the file.
(9) Click "Unpack a backup temp file" to complete storage of data on this PC.

(10) During the data unpacking process, the data will be automatically stored by the aircraft type, followed
by tail number, and then the date the data was stored. This data will be stored in this format under
the "Data" directory of WinRADSCOM unless commanded differently by the "Change Directory"
option in the "CADU Advanced Utils" menu (Refer to paragraph 7).

Load Aircraft Data to CADU

(1) Start the WinRADSCOM program.

(2) Select "Load Aircraft Data to CADU" from the "CADU" dropdown on the main menu or select
OATH

[]—+0O
= button on the toolbar.

By winRADSCOM _ O x|
Filz CCM  Comm  Tool: Help

pact Backup CADU Data to PC
Bl Load Aircraft Data to C
Load Aircraft Scnptz o CADL

Faormat CADL RAMDISK

CabU Advanced Ltilz

Load Aircraft D ata to CADU | | | 2
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(3) "Load Aircraft Data to CADU" dialog box is displayed as follows:

Load Aircraft Data to CADU |

— |nztructions

1. Flace the CADL in “Hozt Communications Mode'" by rebooting the CADU and
zelecting option 2.

2. Connect zerial "null modem'' cable between the zenial port on the PC and the
"DES" 9-pin connectar on the CADLL

3. Using "Browse", zelect either one compreszed data file or one individual data file
on the PC. Examples of data file names are:
Compresged data file; CHA7_00106_2002-11-08_1243
Individual data file: Filel

4. Click the "'Load" button to begin the process.

b, After data iz tranzferred to the CADL, watch the CADL zcreen for emars. IF the
zoreen goes blank, proceed to step B. IF erors are indicated, determine the cause
before uzing the CADL.

E. If loading rore data, repeat steps 3-5. [F ho more data files are to be loaded., click
the "Dione” button to cause the CADL to exit "Host Communications Mode!
autormatically.

— Drata file(z] from the PC

Browse |

Diane | Cancel |

(4) Place CADU in "Host Communications Mode" by rebooting and then selecting option 2.
(5) Connect the serial null modem cable between the PC and the CADU.

(6) Use the "Browse" command button to find the correct file to load, select either one compressed data
file or one individual data file from the PC.

(7) Click the "Load" command button.

(8) When file loading is complete, the following dialog will be displayed:

WwinRBadzcom |

& Successfully lnaded aircraft data to the CADL.

(9) Click the "OK" command button.
(10) "Load Aircraft Data to CADU" dialog box is displayed on the PC.
(11) On the CADU:

(a) Follow any instructions that may appear on the CADU. If the file loading was successful, a
message will appear on the CADU screen to inform the operator.

(b) Upon completion of the transfer of data from the PC to the CADU, the CADU screen should
become dark and blank.
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(12) If loading additional data files then repeat steps 6 — 9. Click the "Done" command button on the PC if
no more data files are to be loaded.

(13) "Quit CADU/Host Comm" dialog box is displayed as follows:
Quit CADU/Host Comm =]

& Y'ou are about to end communication with the CADL .

Continue?
i Cancel |

(14) Click the "OK" command button and the CADU will exit Host Mode. When CADU screen returns to
the five option boot menu, press 1 on the keypad, “Return to normal operation”.

c. Load Aircraft Scripts to CADU

NOTE

It is not required to install all aircraft script files from the
PC to the CADU. It is recommended that only the
required aircraft files needed by the user be installed.

(1) Start the WinRADSCOM program.

(2) Select "Load Aircraft Scripts to CADU" from the "CADU" dropdown on the main menu or select
SCRIFT

[1—+0O
= button on the toolbar.

By winRADSCOM

CCW Comm Tool: Help

pact  Backup CADU Data to PC
Load Aircraft D ata to CADL
Load Aircraft Scripts to CADU

® x

Format CADL RAMDISE

CADU Advanced Uhlz

WINRADSCOM

Load Aircraft Scripts to CADL | i
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(3) "Load Aircraft Scripts to CADU" dialog box is displayed as follows:

Load Aircraft Scripts to CADU Ei |

— Instructions

1. Place the CADU in "Host Communications: Mode' by reboating the CADU and
zelecting option 2.

2. Connect zenal "'null modem' cable between the zenal port on the PC and the
"DES" 3-pin connector on the CADLL

3. Uszing "Browsze"', zelect an aircraft gcripk file an the PC [binan ar ASCI.
4. Click, the "Load" button to begin the process.

A, After the script file iz tranztered to the CADL, watch the CADL screen for emors. [f
the screen goes blank, proceed to step B. IF errors are indicated, determine the
cauze before using the CADL.

E. If loading anather script, repeat steps 3-5. 1 no mare scrpts are to be loaded, click
the "Dione" button to cauze the CADU to exit "Host Communications Mode'
autamatically.

— Aircraft Seript File from the PC

Browse |

Done | Cancel |

(4) Place CADU in "Host Communications Mode" by rebooting and then selecting option 2.
(5) Connect the serial null modem cable between the PC and the CADU.

(6) Select an aircraft script file from the PC (binary or ASCII). Type in the "Aircraft Script File from the
PC" text box or use the "Browse" command button to find the correct file to load.

(7) Click the "Load" command button.

(8) During the loading process, the following dialog will be displayed:

Loading script |
Sent 0 bytes of script "aircraft. crmd"

Wiatch CADL screen for errors
until zoreen goes blank

(9) On the CADU

(a) Follow any instructions that may appear on the CADU. If the file loading was successful, a
message will appear on the CADU screen to inform the operator.

(b) Upon completion of the transfer of data from the PC to the CADU the screen should become dark
and unreadable.
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(10) On the PC click the "Done" command button.
(11) The "Quit CADU/Host Comm" dialog box is displayed as follows:

Quit CADU/Host Comm |

& t'ou are about to end communication with the CADL.

Continue?
Eancell

(12) Click the "OK" command button. When the CADU screen returns to the five option boot menu, press
1 on the keypad, “Return to normal operation.”

Format CADU RAMDISK

It will not normally be necessary to format the system RAM disk unless something serious has failed or a
battery replacement is not performed properly. However, the procedure is provided in case of a system
failure. During a reformat, all data and aircraft files are deleted, and the required AVA system files are
reloaded into the CADU. The following is the procedure for initializing the CADU RAMDISK using an IBM

PC/AT or compatible computer:

All data files contained on the RAM Disk will be erased
and will have to be reloaded if the following procedure
[Format CADU RAMDISK] is performed.

(1) Start the WinRADSCOM program.
(2) Select "Format CADU RAMDISK" from the "CADU" dropdown on the main menu.

CCM  Comm Toolz Help

pact Backup CADU Data to PC
d+  Load Aircraft Data to CADU @

Load Aircraft Scriptz bo CADL

Format CADL RAMDISE

CaDU Advanced Utz

WINRADSCOM

Format CADU RarDISE, L | 7
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(3) "Format CADU RAMDISK" dialog box is displayed as follows:
Format CADU RAMDISK

— Inztructions

1. Place the CADU in "Host Communications tMode" by rebooting the CADL and
zelecting option 2.

2. Connect zenal "'null modem'' cable bebween the senial part on the PC and the
"DBS" 3-pin connector an the CAbl.

3. Select the proper CAD L "PROMM" version from the drop down list below.
Mate: Failure to zelect the proper CADL wersian will rezult in an inoperable systeml

4. Enter CADU zerial #. found on data tag on back of CADU.

. Click "Format" to begin the process,

— Optiohz
CADL PROM wersion CADL zenal number
7.014) | |n

(4) Place CADU in "Host Communications Mode" by rebooting and then selecting option 2.

(5) Connect the serial null modem cable between the PC and the CADU.

(6) Select the appropriate CADU PROM version from the "CADU PROM version" drop down list if more

than one is available.

(7) Enter the CADU serial number in the "CADU serial number" text box.

(8) Click the "Format" command button.
(9) The "Format CADU RAMDISK" dialog box is displayed as follows:

Format CADU RAMDISK |

& Yiou are about ko farmat the CADU RakDISE.

Cantinue?
Cancel|

(10) Click the "OK" command button.

(11) Watch the CADU screen for any errors and, when commanded by the CADU, reboot the CADU by
"Pressing the Off button" and then while holding down the "Help button” press the "On Button". The

CADU is now ready for script file loading, see Para 7. C. for details.
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e. CADU Advanced Utilities

The only advanced utilities that should be used as part of normal operation in the field is the "Change
Data Directory" function. Contact Smiths AVA Customer Support for assistance on the use of the
remaining advanced utilities.

(1) Start the WinRADSCOM program.
(2) Select "CADU Advanced Utils" from the "CADU" dropdown on the main menu.

Backup CADU Data to PC —
O+ Load aircraft Data to CaDU @

Load dircraft Scripts to CADL

Forrnat CADL RAMDISE.

CAaDU Advanced Utils

WINRADSCOM

CADL Advanced Utiities L | A

(3) "CADU Advanced Utils" dialog box is displayed as follows:

CADU Advanced Utils ]|

— Advanced Ltilities

Receive a File from the CADL

Send a File ta the CADU

Terminal Emulation YWindaw

Change Data Directony

(4) Select "Change Data Directory" on the CADU Advanced Utilities dialog box.

(5) "Select directory to store data" dialog box is displayed as follows:
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Select directory to store data |

-l & -
=0 T
[
£

b= DA
-5 EN
-3 FA
23 G
== H:s
== |4
F- ) i
F-a K
F- ) b |
F- i M
3 O
- P
H-3 O |

Ok I Cancel |

et O s O s O e (O e O

()

(6) Navigate to desired drive or directory, and then click the "OK" command button.
8. CCM Functions
a. Format Credit Card
(1) Start the WinRADSCOM program.

(2) Select "Format Credit Card" from the "CCM" dropdown on the main menu.

By winRADSCOM

File CapU [JSS¥Y Comm Took: Help
NI Rl  Formnat Credit Card
d+[1 []-

—

Load Aircraft Scripts to CChk

Format CADL Credit Card bemory | | | 2
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(3) "Format Credit Card Memory" dialog box is displayed as follows:

Format Credit Card Memory |

— Ingtructions

1. Flace the CADL in "Host Communications Mode' by rebooting the CADU and
zelecting option 2.

2. Connect zenal "null modem'' cable between the serial port on the PC and the
"DES" 3-pin connectar on the CADL.

3. Inzert the credit card memaory into the credit card zlot on the CADL.

4. Select the proper CADL "FRORM" version fram the drop dorven izt below.
MHate: Failure to zelect the proper CADL wersion will rezult in an inoperable spztemnl

A, Click “Formnat” to begin the process.

— CADL PROM “erzion

7.014 |

Cancel |

4) Place CADU in "Host Communications Mode" by rebooting and then selecting option 2.
5) Connect the serial null modem cable between the PC and the CADU.
6) Insert the Credit Card Memory into the credit card slot on the CADU.

7) Select the appropriate CADU PROM version from the "CADU PROM Version" drop down list if more
than one is available.

(
(
(
(

(8) Click the "Format" command button. The "Format Credit card" dialog box is displayed as follows:

Format Creditcard | x| |

Y'ou are about to format the Creditcard.
Continue?

i1 Cancel |

(9) Click the "OK" command button.
b. Load Aircraft Scripts to CCM

The following is the procedure for installing the individual aircraft script files for AVA system operations:

NOTE
When installing script files onto the CCM the user must
keep track of the amount of file space used during
loading. The typical CCM is only 256K and the number
of script files that can be loaded onto this device is
limited.
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NOTE
During the load process the "Load Script to CCM" dialog box
will display the amount of space needed to load the selected
file. The user should add the total space used to ensure
there will be enough room to load any additional scripts if
desired.

(1) Start the WinRADSCOM program.

(2) Select "Load Aircraft Scripts to CCM" from the "CCM" dropdown on the main menu.

By winRADSCOM M= E3
Fiie cADU [fEEl Comm Tools Help
BAckUP  pRT Eormat Credit Card

o+ [- I

= Load Ajrcraft Scripts to CCM

Load Aircraft Scripts bo CC | | | 2

(3) "Load Aircraft Scripts to CCM" dialog box is displayed as follows:

Load Aircraft Scripts to CCM |

— Instructions

1. Flace the CADU in "Hozt Communications Mode' by rebooting the CADL and
zelecting option 2.

2. Connect zenal "mull modem' cable bebween the zenial part an the PC and the
"DBS" 8-pin connector on the CADL.

3. Inzert the credit card memorny into the credit card slot on the CADLL

4 Uzing "Browsze", select an aircraft script file on the PC [binary or S5CI.
Mate: Do not overload the CCM. The masimum zize for most CCM = 256KE.

5. Click the "Load" button to begin the process.

B. If lnading anaother script, repeat steps 4-5. If no more scripts are to be loaded, click
the "Done" button.

— dircratt Script File from the PC

Browse |
Script File Size I

[one Cancel
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(4) Place CADU in "Host Communications Mode" by rebooting and then selecting option 2.
(5) Connect the serial null modem cable between the PC and the CADU.
(6) Insert CCM into the slot on the CADU.

NOTE
If loading text type script files, the file name must not
have an extension, i.e.: *.txt, *.700 etc. Text files with an
extension will appear to load to the CCM without error;
however, when loading onto the CADU they will not fully
transfer.

(7) Select an aircraft script file from the PC (binary or ASCII). Type in the "Aircraft Script File from the
PC" text box or use the "Browse" command button to find the correct file to load.

(8) Click the "Load" command button.

9. Communication Functions
a. Communication Setup

(1) Start the WinRADSCOM program.
(2) Select "Select Serial Port" from the "Comm" dropdown on the main menu.

By winRADSCOM _[O] x]
File CADU LCCM Tools Help

BACKUP  DATR  5CR

Select Communication Serial Port | | | 2

(3) "Select Serial Port" dialog box is displayed as follows:
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Select Senal Port E |

— Select

Communications Part

|COM1 =]  Check CADU/Host
Connection

Rescan Ports Optiong... |

Cancel |

(4) Select the appropriate serial port that your CADU to DAU cable is connected. It should be noted that
all available serial ports on the PC will be shown. Only select the port that the CADU is connected to.
It may be necessary to select "Rescan Ports" if the desired communications port is not shown.

(5) To set non-standard communication port parameters, click the "Options" command button.

(6) "Serial Port Options" dialog box is displayed as follows:

Serial Port Options E4 |

— Port Optionz

Baud  |3600 ]

P arity I none j

(7) Select desired Communications Port baud rate and parity from the pulldown menu(s).
(8) Ensure baud rate is set to "9600" and parity is set to "none".

(9) Click the "OK" command button to finish serial port setup.
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b. Quit CADU/Host Communications
(1) Start the WinRADSCOM program.

(2) Select "Quit CADU/Host Comm" from the "Comm" dropdown on the main menu.

By winRADSCOM _[3]x]

File CADLU CCH gl Toolz Help

BACKUP  DATA 5cR =el ial
a+] O-+0 O

Auit CADU Hazt Communications | | | A

(3) "Quit CADU/Host Comm" dialog box is displayed as follows:
Quit CADU/Host Comm ]|

& “'ou are about to end communication with the CaDL.

Continue’?
Eanceq

(4) Click the "OK" command button to end communication with the CADU.
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10. Tools Functions
a. View Data

(1) Start the WinRADSCOM program.

(2) Select "View Data" from the "Tools" dropdown on the main menu or select “the eyeglasses”

A

button on the toolbar.

BN wWinRADSCOM
Fie CADU CCM  Comm [

BACKUP  DATH  SCRIPT

0+ [J=+0 [J-=+0
— — —

Import data
Export Drata

Wiew Aircraft Data

(3) "Flight List" dialog box is displayed as follows:

—ircraft D ata File from the PC

Browse |

—&vailable Flights

A/C Type | Version | Flan D | Tail#t

| DatedTime |

Ealar I

Tirach

SpEEim

(4) Click the "Browse" command button.
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(5) The "Select file to import" dialog box is displayed as follows:

Select file to import B
Look in: | ‘-3 CH47 Data <] + & cf B
FILET FILES
FILE1E FILEE
FILET? FILET
FILEZ FILES

FILE3
FILE4

File name: || Open
Files of bype: |;1|| Filess [*.%] =l Cancel

(6) Locate and select the desired data file to import, then click the "Open" command button.

(7) Select the desired flight plan to view.

r—aincraft D ata File from the PC

C:\RadzdatatarmyhCHAT DatatFILE Browse |

—Awailable Flight
AJC Type | Wersion | PlaniD | Tailtt | Date/Time -
CH47 7.00ad HOVER 00106 17 Mov 00 12:00
] 7 O0od FLIGHT it 17 Nory 00 11:4.3
CH47 7.00ad HOVER it 17 Now 00 11:37
CH47 7.00a4 GROUND 00108 17 Now 00 11:32
CH47 7.00a4 HOVER 00106 15 Nov 00 13:57
CH47 7.00a4 GROUND 00106 15 Moy 00 13:54 —
CH47 7.00ad GROUND 00106 15 Nov 00 12:25
CH47 7.00a4 PROBES 00106 15MNov 001219
TH47 7 MNad AFTVIR nh1nR 1AM N 1212 T
< [ _>l_I
Polar Track | Spectium |

(8) Select the desired data display type (Polar, Track or Spectrum).
NOTE

Only those display types with available data will be
highlighted.

(9) Click the "Polar" command button to view data in polar format.

(10) Polar data is displayed as follows (sample plot shown):
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BN e HADS M worin

Foady

o 7 ODAGS1X

T ¥ 8 CHAT, 00108 Senvor: FORVAT Test State; Al Dyder: 1R
EACHAT-D0106 Senscs: FOALAT Tout State: All Ordes: 17 Urats: IPS

"
[FORLAT -
Teat Stalns

Ca—

Arvalable fights

17 Now 00 11:43

1 —
[Order
[ =

Lirss fRurglate]

P -
I aihie Backpround
¥ Jnchuds Dists Labesls
7 Data Table

(11) All accelerometer data for the flight selected will be displayed. Select the sensor data you wish to
look at in detail by mouse clicking the appropriate window header.

The user may manipulate the data as desired in the following ways:

(@)
(b)

(c)
(d)

(e)

()
(9)
(h)

View data of an entire flight:

By selecting “all” in "Test States” box)

View data of one test state over several flights:

Select a single test state in the “Test States” box and then select the desired multiple flights
in the “Available Flights” box.

Harmonics from 1r to 12r:

By selecting the desired order in the “Orders” box.

Vibration “Units”:

The vibration amplitude may be changed from “IPS” to “Mils’ or “G’s” as desired in the “Units”
box.

White Background:

A white background display may be selected by putting a check in the box. This option is
suggested for use when printing the graph.

Data labels:

Data labels may be turned off on the polar plot by removing the check in the box.

Data table:

The data table at the bottom of the page may be hidden by removing the check in the box.
Zoom:

If you desire more resolution of the plot around specific data points you can draw a box
around the points by left clicking the mouse button and then dragging a rectangle around the
points of interest. To return the display back to its default size, press the “Z” key.

(12) Click the Flight List window or the Eyeglasses icon to open the Flight List Window.

(13) Click the "Track" command button to view tracker 1 or 2 data in a line graph format.
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(14) Track data is displayed as follows (sample plot shown):

[EN winRADECOM wervion FODAESTL

= (PR CHAT AN S Swmene FORVAT
(B 8 C3047-0001 49 S ensoe FORLAT
o

CHAT-D90143 Fhight: 11:21  Track Channel PWD  Type: Track  Test Statex: AR

fuvadabie fights

[CITERIF

The user may manipulate the data as desired in the following ways:

(a) View data of an entire flight:
By selecting “all” in "Test States” box)

(b) View data of one test state:
Select one test condition and the track data will be displayed for that single test state.

(c) View data of one test state over several flights:
Select a single test state in the “Test States” box and then select the desired multiple flights in the
“Available Flights” box.

(d) Track/Lag:
To view Track or Lag, select the desired type in the “Type” box.

(e) To change the display for different plot styles:
Select either: Absolute, Mean, Standard of Deviation or Relative to a specific blade.

(f) Track Units:
The track units may be changed from “Inches, mm’s, feet, meter’s and mils by changing the
desired unit in the “Units” box.

(g) White Background:
A white background display may be selected by putting a check in the box. This option is
suggested for use when printing the graph.

(15) Click the Flight List window or the Eyeglasses icon to open the Flight List Window.
(16) Click the "Spectrum" command button to view asynchronous data in spectrum format.

(17) Spectrum data is displayed as follows (sample plot shown):
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ERwimHADECOM version 7 ODAGSTY

B B Yo Yrdm Hoks

LA

Meady

EACHATOMI06. 15 Moy B 1212 Tost Stale: KEHFT1 Sansu: CHY  Acgwsibion: 1
B0 CHAT 00106 15 Moy 00 1212 Tesl State: HAIRT  Sonves: CHA Aot 1
B R 47. 001 05 15 Mo 00 1217 Teat Staln: HAIRE  Sessee (HY | Actuebion. 1

Tl Stalu: HAIRS

The user may manipulate the data as desired in the following ways:

(a)

(b)

(c)

(d)
(e)

()

Sensor:

To change to a different sensor than the first one displayed simply select another senor from
the list in the “Sensor” box.

Acquisitions:

To view data from another acquisition of the same test state select the desired acquisition
number from the list in the “Acquisitions” box.

Units:

To change the vibration units to “G’s”, “IPS” or “Mils” select the desired type in the “Units”
box.

Change Frequency to Hz:

Remove the check from the “RPM” box.

White Background:

A white background display may be selected by putting a check in the box. This option is
suggested for use when printing the graph.

Zoom:

To enable the Zoom function, place a check in the box. To obtain more resolution of the plot around
specific data points you can draw a box around the points by left clicking the mouse button and then
dragging a rectangle around the points of interest. To return the display back to its default size,
press the “Z” key. To return the frequency cursor, remove the check in the Zoom check box.

(18) Click the Flight List window or the Eyeglasses icon to open the Flight List Window to select additional
data. If no additional data is to be viewed then select “Close All” from the “Windows” drop down
menu or the close window button on the Flight List Window

(19) Data viewing tips (all types):

Maximize Display:

To make the display full screen, press the “M” key. To return the screen back to its default size
press the “Esc” key.

Printing a Display:

Press the “P” key and the active window will be sent to the printer.
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o Display Customization:
To change the display defaults, export graphs etc., right click on the display and the
Customization Dialog will be active. Use the built in help for additional description of available
options.

b. Import Data
(1) Start the WinRADSCOM program.
(2) Select "Import Data" from the "Tools" dropdown on the main menu.

BYwWinRADSCOM
File CaADL CChM  Comm JKREE Help

BRCKUP  DATR  SCRIPT Wiew D ata

H +|g| Q.+ o .Q.+ 0| = Import data

Export Data

Irnport aircraft data | | | 4

(3) "Import Concatenated Data File" dialog box is displayed as follows:

Import Concatenated Data File |

Instuchions

1. Uszing "Brovse", select a concatenated data file toimpaort,
2. Enter comment to ztore in file

3. Click "lmport/Unpack' ta impart the data ta this PC.

Select Data File ta Import

I Browse |

Comment to Stare in File

Deztination Directom

Aircraft Type Tail Mumber

Impoart/npack I

Done |
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(4) Click the "Browse" command button. The "Open" dialog box will be displayed as follows:

Look in: | 24 3% Flappy (2] | e @k E-

Type: File
Size: 396 KB

File narne: |T53_424_2I]I32-I]E-25_1 723 Open I
Files of type: I,-‘.‘-.II Files [*.%) j Caricel |

&

(5) Select the desired concatenated data file, and then click the "Open" command button.
NOTE

The import function is designed to receive concatenated
data files. These compressed data files are files stored
under their long file name and can be identified by the
following format "aircraftype_tailnumber_date".

(6) Add any desired comment(s) to be stored with file in the "Comment to store in file" text box.
(7) Click the "Import" command button.

(8) Data will automatically be sent to the data directory and written to disk the same way as archived
when transferring data from the CADU.

(9) Import Success dialog box is displayed as follows:

WinRADSCOM |

& Succezsfully imparted and unpacked a concatenated data file.

(10) Click the "OK" command button to finish Import Concatenated Data File.

Export Data
(1) Start the WinRADSCOM program.

(2) Select "Export Data" from the "Tools" dropdown on the main menu.
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BN WinRADSCOM _[O] x|

File CaADI CCM  Comm K Help
BACKUP  DATA  SCRIPT Wiew Data
d=+[] []=+0 []=+0O =) Irpart data

Export Data

Expart aircraft data | | |z

(3) "Export Data" dialog box is displayed as follows:

Export Data

— Instructions
1. Uging “Add", select one or more concatenated data files to export.
2. Taremove one or mare files from the list, highlight the file[z] and click "Remove'"
3. Using "Browse"', select the export drive or folder.

4. Click "Export" to export the listed files to the output location.

— Select Data File:

FILE | sizE [ DaTE

Add Remowe

— Select Output Location

Output Location Browse |

Export |

(4) Click the "Add" command button to select a concatenated data file for export.

(5) "Select Input Data File(s)" dialog box is displayed as follows:
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Select Input Data File[z] K E

Look in: | = 2002_06_25 - & @ ok B

file fle5
fle16: fleE
file17 a7
file2 file3

= file3 3 424 7
fle:4

File narne: |T53_424_2I]I32-I]E-25_1 723 Open I
j Cancel |

Files of tupe: I.-'l'-.ircraft data file]* #)

i

(6) Locate and select the desired file(s) to export.

NOTE
The export function is designed to send concatenated
data files. These compressed data files are files stored
under their long file name and can be identified by the
following format "aircraftype_tailnumber_date".

(7) Click the "Open" command button.

(8) Select data file(s) in the file list and click the "Remove" button to remove files mistakenly added to the

list.

Export Data

r Ingtruction:
1. Uzing “Add", zelect one or more concatenated data files to expart.
2. Toremove one or more files from the list, highlight the file(z) and click "Remove'
3 Using "Browse", select the export dive or folder.

4, Click "E=port" to export the listed files to the output location.

— Select Data Files

FILE | sizE | DATE
C:\Pragram Files\Smiths Asraspace\wRADSCOM\DatahTEN2452002_06_2... 39KE  06/25/2002 05:23 PM

4| 1>

Add Bemave

—Select Output Location

Output Location

Export Lancel

(9) Click the "Browse" command button to enter the Output Location.
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(10) "Open" dialog box is displayed as follows:

Browse for Folder HE

Select 3 ouput directory

|3 Floppy (&)

El::ﬁ Deszktop -
-5 My Documents
El@n ty Computer
- 3% Floppy [4:)
] 47data
- =] BOdata
#-= Local Disk [T
- NEW (D) |
EEI-- by Metwork, Places
F-_] Clents
----- 1 Drivers ;I

| [k I Cancel |

(11) Locate and select the desired directory to export to.
(12) Click the "OK" command button.

(13) The export success dialog box is displayed as follows:

WinRADSCOM ]|

& Successfully zaved selected files to the destination location

(14) Click the "OK" command button.

11. Troubleshooting
CADU cannot communicate with the PC during Format, Script, or Data File Loading:

Ensure data transfer cable is a "serial null modem".

Ensure CADU is turned on. It is recommended operator connect 12Vdc CADU battery charger to
CADU prior to the start of data transfer.

Ensure CADU is in "Host Mode". CADU is in host mode when at the five option menu and the
screen has a blinking cursor at the very bottom left corner of the display.

Ensure WinRADSCOM is set to use the proper serial port. After changing to the correct port,
press "Check CADU/Host Operation” button to ensure communication with the CADU.

PC cannot communicate with the CADU during transfer of data from the CADU to the PC

Change 1

Ensure data transfer cable is a serial null modem.
Ensure WinRADSOM software indicates that it is waiting for data to be sent from CADU.
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PREPARATION FOR OPERATION
AVIATION VIBRATION ANALYZER

WARNING

Failure to correctly connect the dc power cable can
result in personnel injury. Observe polarities when
connecting the dc power cable.

WARNING

Installation of the UTD assembly on the nose mount
(tracker mount) will cause the wirestrike protection
system to be ineffective. All flights with the UTD
installed are limited to areas where wire strikes are
not likely.

WARNING

When routing cables, ensure cables are not routed
through areas containing moving parts or heat
sources. Cabling can become entangled in moving
parts and cause injury to personnel or destruction of
equipment.

WARNING

Failure to observe all safety precautions when
connecting external power to the AVA equipment
can result in injury to personnel. Observe all safety
precautions when connecting external power.

If dc input power is reversed, allowing any portion of
the AVA system to touch the airframe can cause
damage to the AVA.

Install cable connecting the CADU to the DAU prior
to connecting external power.

0006 00-1
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The Magnetic RPM Sensor must be installed in the
prescribed position or an incorrect blade may be
used as the reference blade. Blade color-coding
must be determined to be correct prior to starting
work on rotor.

Always install lockwire after tightening the jam nut.
A loose jam nut could cause aircraft damage.

Index
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1. GENERAL PROCEDURES
This section includes unpacking instructions, installation instructions, self-test procedures, and operating procedures.
2. UNPACKING

The following is a general procedure for unpacking and installing the AVA equipment on the aircraft to be tested. This
procedure should be considered a guideline.

The AVA equipment is contained in two carrying cases. The component case, marked AVA Basic Kit, contains the
Data Acquisition Unit (DAU), Control and Display Unit (CADU), and Universal Tracking Device (UTD). It also contains
the Credit Card Memory (CCM) device and room for several accelerometers and their cables.

The accessory case, marked Adapter Kit, may contain the specific aircraft power cables, the UTD mounting brackets,
a multi-pin connector cable, accelerometer mounting blocks, and various cables for the optical and magnetic RPM
sensors. Each accessory case is aircraft specific and contains the items required for use with that aircraft.

3. INSTALLATION

Refer to WP0002 00 table 1 for a list of items included in the basic kit. WP0002 00 table 2 provides a list of items for
each type of aircraft. WP0002 00 table 3 is a list of available accessories. shows a typical AVA system
interconnect.

a. AIRCRAFT CONFIGURATION.
The aircraft equipment setup configuration will vary widely depending on the type of aircraft and operation
being performed. This paragraph describes basic installation procedures and guidelines common to all
installations. For aircraft specific details, consult the appropriate work package.

The number, type, and position of the required aircraft sensors are dependent upon the aircraft setup script.
For simpler aircraft, generally two accelerometers, a Magnetic RPM Sensor, a UTD, a CADU, and a DAU
must be installed. WP0001 0 shows a typical system setup of an aircraft installation.
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1. Connecting Aircraft Power

WARNING

Failure to correctly connect the dc power cable can
result in personnel injury. Observe polarities when
connecting the dc power cable.

If dc input power is reversed, allowing any portion of
the AVA system to touch the airframe can cause
damage to the AVA.

Install cable connecting the CADU to the DAU prior
to connecting external power.

SERIAL PORT (RS232)
PARALLEL PORT

DAU to CADU Cable

TACHO 1 (MAIN ROTOR)
ACC 3
ACC 1
ACC 2
ACC 4

TACHO 2 (TAIL ROTOR, HIGH SPEED SHAFT) STROBE

MULTI-CHANNEL (AH-64A/D, CH-47D) 428 DC &« DPAUtoUTD Cable

Figure 1. AVA System Interconnect

The AVA requires 18 to 36 Vdc power at about 1.5 amps to operate. The polarity of the input power is
important. Connect the positive (+) supply rail to pin B on the DAU power input connector and connect
ground to pin A. An aircraft power cable is provided in the AVA basic kit, and aircraft specific power cable
adapters are in each accessory kit if a different connection is required.

For aircraft with compatible circular power connectors, simply install the cable between the DAU and the
aircraft power receptacle. For some aircraft this is not available, and the small interface cable must be
used. Typically a map light socket or other source of power can be found which is capable of powering
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the system. A green power indicator lamp will illuminate when external power is applied to the DAU and
the DAU power switch is in the ON position. The green light is not an indication of correct connections,
only that the switch is on and power is applied. The green light will also light if connected backwards.

2. Installing Universal Tracking Device

WARNING

Installation of the UTD assembly on the nose mount
(tracker mount) will cause the wirestrike protection
system to be ineffective. All flights with the UTD
installed are limited to areas where wire strikes are
not likely.

The installation of the UTD is critical to its proper operation and correct measurement. [Figure 2]provides
a diagram of the required aircraft mounting. The exact mounting position of the UTD and the installation
angle are determined by the aircraft setup file, and the aircraft specific UTD bracket. To mount the UTD
to the aircraft under test, attach the UTD bracket to the airframe at the required position. After the bracket
is secured, attach the UTD to the bracket. There is a critical consideration to observe during installation
for accurate measurements, the arrow on the body of the UTD must point in the direction of blade
rotation.

NOTE

The UTD lens should be cleaned periodically with optical
tissue or soft cloth for optimum performance.

3. Installing Magnetic RPM Sensor

The Magnetic RPM Sensor must be installed in the
prescribed position or an incorrect blade may be
used as the reference blade. Blade color-coding
must be determined if correct prior to starting work
on rotor.

The position and gap of the Magnetic RPM Sensor is critical to the operation of the AVA. The Magnetic
RPM Sensor must be installed in the position prescribed by the appropriate aircraft work package or
adjustments will be recommended for the wrong blade.

(a) Mount the Magnetic RPM Sensor from below the bracket with a jam nut on either side.
(b) Adjust the Magnetic RPM Sensor for a gap specified in the specific work package. Tighten jam nuts.

(c) Rotate the main rotor by hand and align the interrupter and the Magnetic RPM sensor. Check the
clearance at the Magnetic RPM Sensor. Some aircraft will have a single interrupter at one position
on the swashplate and other aircraft will have one double interrupter and a single interrupter for each
other blade position. The aircraft setup file will prescribe either a single or double bladed interrupter.
It is important to use the correct type of interrupter consistent with the aircraft setup file or tachometer
frequency errors will occur. Consult the appropriate aircraft work package.

Always install lockwire after tightening the jam nut.
A loose jam nut could cause aircraft damage.

(d) Install lockwire on jam nuts.
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4. Installing Accelerometers
The specific position and orientation of the accelerometers is critical to the proper operation of the AVA.
An accelerometer installed upside down or on the wrong axis will cause a 180° phase measurement
error, causing adjustments to be recommended for the wrong blade or mass balance position. Consult
the appropriate work package at the back of this manual for mounting details. It is essential that the
accelerometer be in the proper position and orientation for the system to operate property. Verify the
accelerometer is attached firmly to the mounting block or bracket.

5. Installing Cables
Refer to the appropriate work package for details on cable routing in specific aircraft. Work package 0060
00 provides detailed information on each of the cable assemblies. Cable assembly part numbers typically
end in "XX" during discussion. These last two digits represent the fact that cables can be ordered in
various lengths, but the functionality remains the same[_Table I lists the five input signal types and their
uses. Aircraft specific cables are listed in the aircraft work packages.

Arc of blade tip

\ -—a Azimuth angle
* -

-
Front ‘l' * Rear
- \\ \‘ Lon_gitudinal -
N axis of . -
"'s_\ the aircraft _ - =
-y -
- -
N Tt e e e ea =T
\ P mm .- - -
\
b1
)
LY
\
%
\
hY
"\ This arrow must point
LY in the direction that the
blades are rotating
UHIVERSAL TRACKIHG
DEVICE
ST

Figure 2. Universal Tracking Device (UTD) Mounting
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WARNING

When routing cables, ensure cables are not routed
through areas containing moving parts or heat
sources. Cabling can become entangled in moving
parts and cause injury to personnel or destruction of
equipment.

(@) Route the cables to prevent safety mishaps as per the appropriate aircraft work package in this TM.

(b) Attach the UTD to the DAU Tracker connector with cable 29325701. Attach the magnetic RPM
sensor to the DAU connector specified by the appropriate aircraft work package (e.g. Tracker 1,
Tacho 2, etc.) with cable 291054XX.

(c) Attach the accelerometers to the proper DAU ACC channels using cable 291056XX.

Installing Optical RPM Sensor

The Optical RPM Sensor is intended to be used as a 1/REV tachometer input to determine frequency and
phase of a rotating component. It is important to keep in mind that the operating characteristics depend
somewhat on environmental conditions. Under adverse conditions (strong backlighting, high rotating
speed, rain, or dense fog) the maximum operating range should be considered to be approximately 30
inches. Under more favorable conditions with a good reflector, it is possible to extend the range to 4 feet.
As a general rule of thumb however, 6 inches would be the nominal distance.

Table 1. Individual Input Signal Cable Types

Cable

Use

UTD to DAU Universal Tracking Device power from the DAU. Tracker processed

signals back to the DAU (TRACKER 1).

Magnetic RPM Sensor Main rotor RPM (Tacho) signal to the DAU (TACHO 1).

Optical RPM Sensor Tail rotor RPM (Tacho) signal to the DAU (TACHO 2 [in most

cases)).

Accelerometer to DAU 54 mV/g accelerometer signal to DAU (ACC1, ACC2, ACC3, ACC4)
Multiple Input to DAU One additional UTD input to the DAU (MULTI-CH)

One additional Tacho input to the DAU (MULTI-CH)
Ten additional accelerometer inputs to the DAU (MULTI-CH).

6.

Change 1

Installing Reflective Tape

Tape Types. The type of reflective tape used is extremely important for proper system performance. 3M
tape #7610 (NSN 9390-01-334-4357) is considered to be the standard target material because of its
strong reflection, lightweight, low profile, and excellent adhesion. The tape will not seriously affect the
balance of the rotor, and will not dislodge in flight. In wet conditions however, the 3M 7610 tape does not
perform well. An overcoat of clear tape, or using 3M #38-70 (hex pattern tape) is recommended under
wet conditions.

Loading Aircraft Configuration Files (Script Files)

Each aircraft type supported by the AVA has a unique aircraft configuration file. This aircraft configuration
file contains setup information for the airframe, aircraft specific measurements, Flight Plans, airframe
specific diagnostic coefficients, procedures, and displays. It is necessary to have the proper aircraft
configuration file loaded into the CADU database in order to use the AVA on the desired aircraft. This is
initially performed at the factory prior to shipment. If for any reason the desired aircraft is not already in
the database (CADU ramdisk reformat, new aircraft release, etc), follow the procedure in work package
0005 00 or 0005 01 as applicable for loading data files into the CADU to load the aircraft setup file into
the CADU. Once loaded, the file will remain in the CADU until the database is reformatted or the file is
deleted via the MANAGER menu.
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b. OFFICE CONFIGURATION.
[Figure 1]depicts the system interconnection of the various AVA elements. The major elements of the system
(including cables) are shown in the diagram for the purpose of displaying the extent of the capability of the
AVA, although not all the inputs and units may be necessary for any particular test. The office configuration is
a subset of the equipment shown in the figure. Generally the office configuration consists of a CADU, battery
charger, a printer or host computer, and cables. There is no need for the DAU or associated cables and
sensor for AVA operation in an office. The office configuration would primarily involve interaction between the
AVA CADU and a host computer (transferring measurement data to the host computer and uploading setup
data, programs, etc. from a host computer) or using the CADU to run diagnostics and view displays on
measured data.

1. Connecting External Power

WARNING

Failure to observe all safety precautions when
connecting external power to the AVA equipment
can result in injury to personnel. Observe all safety
precautions when connecting external power.

Connect external power to the CADU by connecting the 12 Vdc battery charger to the CADU and an AC
power source.

(@) FEor the wall mounted supply: The 12 Vdc battery charger connects at the top of the CADU under the
credit card slot cover and provides the required power to operate the CADU independent of the DAU
and/or charge the internal battery. Keep the battery charger connected to the CADU whenever
charging the NiCad battery or using the CADU. It is not recommended to be connected for long-term
storage.

(b) To verify that external power has been applied: To verify that external power has been applied, turn
on the CADU and press the LAMP key. The lamp will remain ON when the key is released if external
power is available and extinguish if external power is not available.

2. Connecting External Computer
The AVA serial port is dual function. It can either be used to communicate with an external printer, as
described below, or communicate with an external computer either directly or through an external
modem. Typically this external computer will be an IBM PC compatible. Connect an external computer
as follows:

(a) Connect the serial null modem cable, P/N 28130802, between the RS-232 port on the CADU (the
9-pin connector) and the RS-232 port on the host computer (usually a 9-pin connector). The Gender
Changer, P/N 28130800, and RS-232 Adapter, P/N 28130801, may be required. Cable, gender
changer and adapter are supplied with the basic AVA kit.

(b) The AVA Communication Package (RADSCOM or WinRADSCOM) is available for executing more
sophisticated commands from an IBM compatible computer to the AVA. These commands are
described in more detail throughout various sections of this manual.

3. Connecting Printer
To print out spooled pages (Displays), an external printer can be connected to the CADU printer port.
The CADU provides a RS-232 serial port and a parallel printer port. Use the serial port (9-pin connector)
for the AVA printer and Epson compatible serial printers. Use the parallel port (25-pin connector) for
those printers that have a parallel interface. Connect the printer by attaching the CADU-to-printer cable
between the CADU serial port and the printer RS-232 port. When viewing it from the top edge, the serial
port connector (9 pins) is in the middle of the CADU.

4. Configuring the Printer
To configure the CADU for the printer, go into the MANAGER menu using the F4 key from the main
menu. Use the UP/DOWN arrow keys to highlight the Setup option and select by pressing the DO key.
Then select the option Printer by highlighting it and press DO. Then set port type to either parallel or
serial by highlighting the Change Port option and selecting the appropriate port, and press DO. Select
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the driver from the installed drivers under the Change Type option. For each printer type there are often
two drivers, a standard driver and one ending in “LF.” If you experience data overprinting on one line, use
the driver ending in “LF.” Conversely, if you experience data printing on every other line, select the driver
without the “LF.”

Setting Up Printer

The AVA is designed to work with a wide variety of commercially available printers. Due to their low cost
and wide availability, it is recommended that a commercial grade printer be used for office environment
printing. The AVA can be used with either a serial or parallel printer. The Centronix parallel interface is
supported by the AVA.

The CADU has been designed with an internal print spooler. Basically this means that as the PRINT key
is pressed while DPL is executing, the graphics image that appears on the screen is stored in RAM disk
awaiting printing.

If a printer is properly attached and configured, the image will be immediately printed. If no printer is
attached, the print image is stored until a printer is attached. Up to 20 spooled screens can be stored
without printing. If more than twenty displays are spooled, the first display spooled will be discarded to
make room for the next.

Setting Up Printer Switch Settings
The printer must be set up to operate with the AVA. There are basically three areas of setup:

(a) Printer configuration switch setup (this is done on the printer)
(b) CADU printer type setup
(c) CADU printer port selection (serial or parallel)

Since there are a wide variety of acceptable printers, only a few printer specific switch settings will be
given in this manual. The typical printer must be set up as follows:

Hardware Interface: ................... Serial (RS-232) or Parallel Port

Parity: ... None

Stop BitS ..eeeeiiiieeiiiie 1

Data BitS:.....coooeciiieeeiee e 8

Baud Rate: .......cccccvvveevieiieis 9600

Data Protocol: ......cccccoeiiiinnneee. ON/XOFF Disabled RDY/BSY Enabled (DTR hardware handshake)
Handshake: ........cccccccoiiiiiiiinine Carrier Detect (CD) Disabled

Clear To Send (CTS) Disabled
Data Set Ready (DSR) Disabled

Paper Length: ..........cccoceeieenn. 11"
Emulation: ........covvveeiiiiiiiinn, Choose from list on CADU
LF Definition: ........coeeveeviiiiiinnnnne.. CR without LF
CR with LF
Character Set:.......ccovvveveereennn... USA Character Set

The AVA supports several compatible printers that associate a line feed with a carriage return. If this
is the case with your printer, choose the printer type with _LF when in the DPL MANAGER Menu
section, otherwise choose a printer type without _LF.

7. Configuring the CADU for Printer Type

After the switches have been set on the printer, the CADU must be configured for that particular printer.
To select the AVA printer, or any other printer type, go into the DPL MANAGER section and select the
Setup operation. Another screen will appear from which the printer operation should be selected.

Testing Setup

A maijority of the time, the printer manuals do not accurately depict the switch locations and proper
positions. A few simple checks can be made to test the printer configuration. If the setup is not working,
review the printer switch settings and make corrections as necessary.

Establish if any communication can be made between the CADU and the printer. The following
procedures will test areas like data bits, parity and baud rate:
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(a) Test the graphics compatibility by pressing the PRINT key to print the Main Menu screen (The first
screen that appears when normal AVA operation has started).

(b) Test the text mode by pressing the PRINT key in any help, error, or menu selection screen. The
following is an example:

(1) Press the PRINT key to print out the text displayed on the screen at this time.
(2) If the printer fails to print the proper screen, flush the print spooler using the following sequence:
(a) Select the Manager menu by pressing F4 at the main menu.

(b) Select setup option by using the UP/DOWN arrow keys and highlighting the Setup option and
pressing the DO key.

(c) Select the Printer option and press the DO key.

(d) Select the Disable option and press the DO key.

(e) Select the Flush Queue option and press the DO key.
(f) Select the Enable option and press the DO key.

(c) If the screen does not print any characters or prints incorrectly, make corrections to the printer switch
settings as necessary.

(1) If the printer prints random characters, verify that the correct print driver was selected, most likely
the incorrect one was selected.

(2) If the printer prints on one line only and repeatedly overprints the line, select the print driver that
ends in “LF” (e.g. Epson_LF).

(3) If the printer skips a line when printing, select the print driver without “LF”.

NOTE

Most printers will have to be powered off and on
between switch setting changes to accept changes.

4. SELF-TEST PROCEDURE

The AVA has three methods of self-test and calibration. There are no adjustments required to guarantee the system
is calibrated, because all measurements are based on a high accuracy, high stability voltage and frequency
references. The accuracy of these references is constantly compared against secondary voltage and frequency
references to insure measurement accuracy.

a.

The first basic type of self-test is performed every time the DAU is powered up. This power-up test takes
approximately two seconds to complete and tests the following areas:

o gk~ w D=

DAU to CADU Communications

DAU System Memory

DAU High Accuracy Voltage Reference
DAU High Accuracy Frequency Reference
DAU A/D Converter Operation

DAU Sample Memory Store

This tests the machine's basic operation and ability to make measurements. If a test fails, a failure specific
error message is returned to the CADU and reported on an error screen.

The second type of test is performed at 24-hour intervals and is used for system calibration. This test takes
approximately ten seconds to complete. The results of the calibration are stored in a non-volatile memory
and are used to correct the measured data. At 24 hour intervals, the following tests are performed:

1.

DAU to CADU Communications
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DAU System Memory

DAU High Accuracy Voltage Reference
DAU High Accuracy Frequency Reference
DAU A/D Converter Operation

DAU Sample Memory Store

DAU Analog Anti-Alias Filter Ripple

DAU Analog Anti-Alias Filter Cutoff Frequency
9. DAU Analog Filter Gain

10. DAU DAC Gain

11. DAU Accelerometer Input Circuitry

12. DAU Gain Range Circuitry

c. The third type of testing is performed before or during the measurement. These tests include accelerometer,
interrupter and UTD fault tests. The accelerometer is checked for saturation and proper bias level. The
tachometer frequency is monitored. The UTD is monitored for a series of faults including:

® N o ok~ w DN

1. Correct number of pulses per blade.

2. Correct UTD setup.

3. Correct blade velocity.

4. Correct blade chord width (in DAY mode).

END OF WORK PACKAGE
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TURN ON/OFF PROCEDURES
AVIATION VIBRATION ANALYZER

The operator must exit DPL prior to performing a
system reboot of the AVA to prevent the possible
loss or corruption of the internal database data.

Figures

[Figure 1.1Start-Up Selection MENU............ccvi oo e e e e, 1

Figure 2. DPL BOOUNG WINAOW ...t e e e e e e et e et e e et e et et et e et e teea e et eaaeanenneens 2
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a. Power On Procedure
The CADU is powered from the DAU, the 12 Vdc battery charger, or by its own internal rechargeable battery
pack. The internal battery pack is charged anytime the CADU is connected to external power by the 12 Vdc
battery charger or DAU. The CADU can be operated while charging. Power is distributed to the CADU when
the DAU power switch is activated. To operate the CADU with or without external power, press the ON key.
The CADU will operate eight hours with a fully charged battery, depending on lamp usage. If the CADU does
not respond it may be necessary to reboot it, see step b.

b. Reboot and Start-Up Selection Menu

Note

The recommended procedure for rebooting the CADU is a
soft reboot, see step 1. If the CADU is locked up a hard
reboot is necessary, see step 2.

1. A soft reboot of the CADU is accomplished by simultaneously pressing the DO and QUIT keys.

2. A hard reboot of the CADU is accomplished by first pressing the OFF key. While pressing and holding
the HELP key press the ON key.

For either case the following message will display after a few seconds:
CADU System Bootstrap V3.1

Please Wait...

When the above message goes away, the Start-Up Selection Menu will appear (refer td figure 1).

Note: Option 2 includes communication use with the WinRADSCOM program. I
RADS-AT

khkkkkkkhkhkhkkkkkhkkkhkkhkkkhkkkhkkkkkkkkkkkk
Please select an option:

1: Proceed with normal operation

2: Set up for host communication
use this option with the
RADSCOM diskette.

3. Load aircraft setup flies from
the credit card

4: Modem setup

5: Help menu

Select (1, 2, 3, 4, or 5):

Figure 1. Start-Up Selection Menu
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Change 1

This screen is prompting the user for input. The user must press 1 to proceed with normal operation , 2
to go into host communication to use the RADSCOM or WinRADSCOM interface, 3 to load aircraft setup
files from the credit card memory, 4 to perform a modem setup, or 5 to select the Help menu. Because
there is no default, this screen will wait for one of these five keys to be pressed.

(a) If the user selects option 1, normal system operation will begin and the DPL Booting Window will
appear as shown in figure 2.

Booting DPL
Please Wait

Copyright © 1988-1999
By Signal Processing Systems

Figure 2. DPL Booting Window

After booting is completed the first Main Menu will appear as shown in figure 3, except that RADS-AT
VERSION 7.01 will always be followed by the most current software enhancement level code. For
example: VERSION 7.01AA51D.

SIGNAL PROCESSING SYSTEMS - SHL
RADS-AT VERSION 7.01XXXXX
1-AUG-01 00:01:01
Aircraft Type UH60 7.1
Tail Number 8243934
Flight Plan FLIGHT
Flight 1.D. 1-AUG-01 at 06:01

[DO] Select Highlighted item

[QUIT] = Clear Highlighted Item
Bl vEASURE B pisPLAY Hl pIAGS Hll WANAGER I

Figure 3. Main Menu
(b) If the user selects option 2, the following additional instructions will be displayed:

Connect the PC to HOST cable
between the RS232 ports of the
CADU and the HOST computer

(c) If the user selects option 3 and a CCM is installed, a menu will appear showing the following display
(example selections):
wrxxssirr*Load Aircraft Setup Files"""""
Enter the number of your choice below:
Press QUIT to exit
1 AH64_r 7.01
2 CH47_r 7.01
3 UH60_r 7.01
Choice?
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NOTE

The actual aircraft that are displayed may vary
depending upon the configuration of the credit card
memory. The CCM capacity is smaller than the CADU
memory. If no aircraft setup files are currently stored on
the CCM, this menu will not appear.

(d) If the user selects option 4, the following additional instructions will be displayed:

Connect a Hayes compatible modem to a NULL-
MODEM. Connect the RS232 port of the CADU to the
NULL-MODEM using the ‘CADU HOST’ cable.
Connect the phone cable to the modem. Select the
baud rate for your modem:

1: 1200 BAUD

2: 2400 BAUD

3: Return to the main menu

Select (1, 2, or 3):

(e) If the user selects option 5, the following additional instructions will be displayed:
Note: Help Menu item 2 includes use of WinRADSCOM program with this option. I

**********HELP MEN U**********

1: Proceed with normal operation. This starts the
measurement and the diagnostic program.

2: Set up for host communication. Allows access to
the serial port for initializing the RADS-AT,
unloading and loading of stored data to and from a
host computer (PC), use RADSCOM diskette with
this option.

Press any key to continue

**********HELP MEN U**********
3: Load aircraft specific setup file Use this option to
load aircraft setup files from the Credit Card into the
database.
WARNING: Aircraft setup files already loaded into
the system, will be overwritten by any new setup
files loaded that are specifying the same aircraft

type.
Press any key to continue

**********H ELP M EN U**********
4: Modem Setup This option is used to allow a
remote communication with the RADS-AT. Connect
a Hayes compatible modem to a NULL-MODEM.
Connect the RS232 port of the CADU to the
NULL-MODEM using the 'CADU to HOST' cable.
Connect the phone cable to the modem.

Select the Baud rate for your modem:

1:1200 BAUD
2:2400 BAUD
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C.

3:Return to the main menu
Select (1, 2, or 3):

5: Help menu
Displays Help Information (this menu).
Press any key to continue

Pressing of any key returns the display to the Host Communication Interface menu.

Rebooting the DAU
The DAU will reboot after power has been applied. Reboot the DAU as follows:

1. Turn the power switch off for two seconds or more.

2. Turn the power switch on. The green power indicator lamp should be illuminated if external power is
connected. At reboot, the DAU software is initialized and an internal self-test will run automatically.

END OF WORK PACKAGE
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SYSTEM SETUP
AVIATION VIBRATION ANALYZER

Figures
Figure 1./Main MeNU HIBIArCRY ...........ouiiiiiiii it e e e e e e e e e e e e e e s e e aeeeeeesaantaaeeeeeeeeesnnnrsneeeas 2
Figure 2.[Example Of MaAin MENU .........ooeiiiiiiiieeee ettt e e e e e e e e e e e e s s b e e e e e e e e sansbaaeeeeeeeaeannreaeeeas 4

a.

Setting Up the AVA for a Particular Aircraft

The AVA requires aircraft-specific setup files in order to make the required measurements and analysis to
correct vibration and track problems. If the AVA is configured for the aircraft under test, the following SETUP
section is applicable. If the aircraft type does not appear on the Aircraft Type Menu, it will need to be created
and installed.

1.

Selecting an Aircraft Type

The Aircraft Type Menu is selected by using the UP/DOWN arrow keys to move the inverse video cursor
over the Aircraft Type selection in the Main Menu, figure 1, bnd pressing the DO key. The Main Menu is
removed from the display and the Aircraft Types Menu appears,|figure 1| Using the arrow keys, place the
inverse video cursor over the appropriate aircraft type and press the DO key to execute the selection.
The Main Menu will reappear with the Tail Number selection highlighted for selecting the next category in
the setup function. The QUIT key can be employed at any time to return to the Main Menu.

Selecting a Particular Aircraft Tail Number

The Tail Numbers Menu is selected by using the arrow keys to move the inverse video cursor over the
Tail Number selection in the Main Menu,and pressing the DO key to execute the selection. The
Main Menu is removed from the display and the Tail Numbers Menu appears, seeffigure 1] Using the
arrow keys, place the inverse video cursor over the appropriate tail number and press the DO key to enter
the selection. The Main Menu will reappear with the Flight Plan selection highlighted for selecting the
next category in the setup function. The QUIT key can be employed at any time to return to the Main
Menu.

Selecting a New Tail Number

If the tail number of the aircraft under test is not in the list of tail numbers, a new tail number can be
entered by selecting NEW from the Tail Numbers Menu and pressing the DO key. An Entry Form will
appeal, figure 1, allowing entry of the new tail number. A numeric tail number can be entered using the
numeric keypad. Entering an alphanumeric tail number can be done using the F1 and F2 function keys.
The F1 and F2 keys scroll through the allowed characters set. That set is the blank character, 0 through
9,AtoZ, and ato z. F1 scrolls forward through the list and F2 scrolls backward. The RIGHT/LEFT arrow
keys move the cursor to the next character or previous character in the tail number. After the desired tail
number has been entered, press DO to store the new tail number and return to the Main Menu. The Main
Menu will reappear with the Flight Plan selection highlighted for selecting the next category in the setup
function. The QUIT key can be employed at any time to cancel the tail number entry and return to the
Main Menu.

Selecting a Flight Plan

A Flight Plan must be entered in order to identify the set of measurements to be taken. The Flight Plans
Menu is selected by placing the inverse video cursor over the Flight Plan selection in the Main Menu,
figure 1] using the arrow keys and pressing the DO key to execute the selection. The Main Menu is
removed from the display and the Flight Plans Menu appears, sed figure 1| The Flight Plans Menu
contains the set of Test States pre-stored for the selected aircraft type. Test states are the flight
conditions at which measurements are taken.

For example: Flight Plans are categorized into Flight, Ground, Tail, or Power Spectrums. Within each
category are the Test States particular to the category selected. Select the desired Flight Plan by using
the arrow keys to move the inverse video cursor to the desired Flight Plan and press the DO key (a
various number of categories can be displayed, not necessarily all those listed here). When the DO key
is pressed, the selected Flight Plan is stored and the display returns to the Main Menu. The Main Menu
will reappear with the Flight ID selection highlighted for selecting the next category in the setup function.
The QUIT key can be employed at any time to cancel the Flight Plan entry and return to the Main Menu.
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SIGNAL PROCESSING SYSTEMS - SHL

RADS-AT VERSION 7.01XXXXX
1-AUG-01 00:01:01
Aircraft Type UH60 71
Tail Number 8243934
Flight Plan FLIGHT
Flight I.D. 1-AUG-01 at 06:02

[DO] = Select Highlighted item
[QUIT] = Clear Highlighted Item

Il veAsure ] pisPLAY [l DIAGS [l VANAGER [

v
Aircraft Types DO- Select QUIT- Exit Flight Plans DO- Select QUIT- Exit
CH47D 7.1 ABTUNE
ENG_1
OH58D 7.1 ENG_2
FLIGHT
GNBBAL
GNDTRK
PROBES
TAL™

Select Tail Number Page 1 OF 1 Select Flight ID Page 10F 1

8423934 UH60 8423934 FLIGHT 1 AUG 01 09:20
NEW UH60 8423934 FLIGHT 1 AUG 01 08:18
UH60 8423934 FLIGHT 1 AUG 01 06:43

[UP] Prev Line [DOWN] Next Line

[UP]  Prev Line [DOWN] Next Line
[LEFT] Prev Page [RIGHT] Next Page
[DO] Select Tail No [QUIT] Exit

[LEFT] Prev Page [RIGHT] Next Page
[DO] Select TailNo [QUIT] Exit

Select Tail Number Page 1 OF 1

Please enter a new tail number
for the aircraft Type UHB0 ERROR -32764: Can not find flight id
ACTION: Restore backed-up flight

data OR take measurements

Errors Reported

[ TailNo? |

[F1] & [F2] scrolls thru character set

[LEFT] & [RIGHT] Arrows : Move Cursor
[DO] Save & Exit [QUIT] Exit

Figure 1. Main Menu Hierarchy
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5. Selecting a Flight ID
Selection of a flight ID is required in order to display data or run diagnostics on data previously stored in
the AVA. Aflight ID is a time and date stamp associated with a particular set of collected data identifying
when that set of data was collected. A list of existing flight IDs for the aircraft type selected appears when
the Flight ID, figure 1,]|selection in the Main Menu is highlighted by placing the inverse video cursor over
the Flight ID selection in the Main Menu and pressing the DO key. The Main Menu will reappear with the
Aircraft Type selection highlighted. The QUIT key can be employed at any time to cancel the flight ID
entry and return to the Main Menu.

6. Discussion
The AVA contains a database that stores the aircraft configurations, measurement setups, diagnostic
coefficients, display formats, and collected data. The entry of the aircraft-specific setup information allows
the access of these unique parameters. Each aircraft type has a customized configuration file, which
determines the measurements to be made, how the data is to be displayed, and the way that the
corrections are generated.

The AVA database features allow the user to access data that has been previously collected and is
currently stored in the database. That data can be displayed or the data can be analyzed by the
diagnostic algorithm, as examples of the system's flexibility.

Data stored previously in the system can be reviewed by entering the aircraft type, tail number, Flight
Plan, and flight ID into the Main Menu. A shorter method is to enter just the flight ID into the main setup
menu, since the flight ID is linked with the aircraft type, tail number, and Flight Plan automatically.

Aircraft type names can contain up to six alphanumeric characters. The aircraft type name is typically the
name or an abbreviation of the aircraft name or designator (e.g., UH-60, AH-64A, etc.). The operator
need not be concerned about what name to enter, since the names of the aircraft are determined by the
pre-stored setup files, and appear on the display when the Aircraft Type selection is highlighted and the
DO key is pressed at the Main Menu.

Tail numbers consist of seven alphanumeric characters. It is meant to be a unique number, which
identifies a particular aircraft within that aircraft type. It can be entered by the operator or be entered into
the database via the setup file for that particular aircraft type.

Flight Plans that contain the Test States at which measurement data is to be collected are also generated
as part of the aircraft configuration file. They are typically arranged so that specific data and diagnostics
are run as part of a common required maintenance operation. For instance, there will typically be
separate Flight Plans for the ground, flight, and tail. Descriptions of the three typical types of Flight Plans
are as follows:

(a) The GROUND Flight Plan is used to collect data and execute diagnostics prior to flight. This allows
limits to be checked and preflight corrections to be made so that flight safety limits are not exceeded
and valuable flight time wasted. This Flight Plan is used primarily to bring the rotor into a stable
condition after major maintenance has been accomplished.

(b) The FLIGHT Flight Plan allows the collection of all the data necessary to assess the main rotor track
and balance while in flight and to reduce vibration to acceptable limits.

(c) The TAIL Flight Plan allows the collection of data necessary for evaluating tail rotor balance.

Three separate Flight Plans are used because separate diagnostic programs are employed within
each Flight Plan.

As part of each Flight Plan, there are up to ten separate flight conditions where measurements are
taken. These flight conditions are called Test States. At each Test State the required measurements
are taken, which has been predefined in the aircraft configuration file.

The flight ID number is automatically assigned at the start of data acquisition. The flight ID consists
of the date and time at which measurements were started. The ID is generated by the internal
system clock.

b. Main Menu
Once the main setup selections have been completed, the Main Menu reappears$. figure 2, containing the
entered data. The options available from this menu are: MEASURE, DISPLAY, DIAGNOSTICS, and
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MANAGER (the MANAGER operation contains a number of actions which mostly pertain to managing the
database, and reconfiguring the system: Data Maintenance, Data Transfer, Status, Setup and Test).

SIGNAL PROCESSING SYSTEMS - SHL
RADS-AT VERSION 7.01XXXXX
1-AUG-01 00:01:03
Tail Number 8243934
Flight Plan FLIGHT
Flight I.D. 1-AUG-01 at 09:21

[bO] = Select Highlighted item
[QUIT] = Clear Highlighted Item

Il veAsure ] DisPLAY [l DIAGS Il MANAGER [

| | | (

Figure 2. Example of Main Menu

END OF WORK PACKAGE
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TAKING A MEASUREMENT
AVIATION VIBRATION ANALYZER
Figures
MEASUIE SUD-MENU HIBIAICNY ...t e et e et ee e s e e e s et es st et e eees e es s e ees e eeeseseennens 2
Tables
Table 1] Measurement Capabilii©S .........coouiiiii i e ettt e e e ra bt e e sa bt e e e sabe e e e s smbeeeeesbreeeeanes 5
Table 2| Frequency Ranges Vs. Respective Measurement ReSOIUtIONS ............eiiiiiiiiiiiiiiiiiiee e 6
a. Measure

The measurement operation is started by pressing F1 at the Main Menu. A sub-menul figure 1|, will appear
listing all of the Test States that are associated with the particular aircraft selected earlier. These Test States
contain all of the pre-stored setup information (such as the number of rotor revolutions that measurements are
to be taken and averaged). This kind of information is directly linked from the Flight Plan chosen for this

aircraft.
1.

Selecting a Test State

From the list of Test States, a Test State can be selected by placing the highlight cursor over it using the
arrow keys. The screen display output can be modified by using the four function keys. The current
display state is set opposite to the function key label. To toggle between modes, press the desired
function key.

(@)

DISPLAY. The label DISPLAY above the F1 function key is an option that enables the display mode
for measured Test States after data has been collected. Select this option by positioning the cursor
over a Test State in the measurement menu that has already been measured, then press the F1
function key to view the One Test State displays. (Displays here are the same ones that can be
selected from the DISPLAYS section for One Test State.) Pressing the QUIT key will cause the
displays to terminate and the main measurement screen to be re-displayed.

STROBE. The label STROBE above the F2 function key is an option that executes the strobing
measurement mode for the selected Test State. Selection of a Test State is accomplished by
positioning the cursor over the desired Test State for tracking and pressing the DO key once. When
verification of setup is completed, (*) appears adjacent to selected Test State, press the F2 function
key to enter the strobed data. If more than one rotor or component can be strobed for the selected
Test State, then a menu will appear from which the user will need to choose the rotor or component
to strobe. Now, the user can strobe the blades and enter strobed based track data into the database.
A Track Entry menu will appear allowing the blade values to be entered in inches. The LEFT/RIGHT
arrow key is used to change values displayed over a decreasing/increasing value range. Pressing
the QUIT key will abort the strobe mode without causing the entered values to be added to the
database. Pressing the DO key, when finished, will add the entered values for track, for the selected
Test State, and cause the strobing to be discontinued. At this time, the main measurement screen
will be re-displayed.

SETUP. The label SETUP above the F3 function key is an option that allows the displaying of the
aircraft setup configuration data. Select this option by pressing the F3 function key. A paged menu
display will appear containing information for setting up the chosen Flight Plan, such as
accelerometer locations, blade ID, and any test installation information. Exit the display by pressing
the QUIT key, which will then bring back the main measurement menu.

LMT OFF. The label LMT OFF above the F4 function key indicates that limits checking is currently
disabled during measurement mode. To enable limits checking during measurement, press the F4
function key to toggle to the LMT ON label. This will cause limits checking to be done on collected
data for a successfully measured Test State (only if safety checks have been established for the Test
State in the aircraft setup file).
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SIGNAL PROCESSING SYSTEMS - SHL
RADS-AT VERSION 7.01XXXXX
1-AUG-01 00:01:01
Aircraft Type UH60 71
Tail Number 8243934
Flight Plan FLIGHT
Flight I.D. 1-AUG-01 at 09:23

[DO] = Select Highlighted item
[QUIT] = Clear Highlighted Item

Il veAsure [l pisPLAY ]l piAGs lll vANAGER

UHG0 8423934 FLIGHT 1-AUG-01

DISPLAYS DO - Select QUIT - Exit

FPG100 (A + B)
FPG100 (A - B)
FPG100 Ch. A
FPG100 Ch. B <

Hover
80 Kts
120Kts
145Kts

[DO] Setup/Start Measurement [QUIT] Exit

. DISPLAY

STROBE.SETUP. LMT OFF

———— —— —_ —_

|

[

UH60 ROTOR: MAIN FPG100
TRACK ENTRY ENTERED VALUES:  Inches

[DO]
[F1]
[F2]
[QUIT]
[LEFT]
[RIGHT]

SAVE Input values & EXIT
LARGE entry value change
ENTER value from keypad
ABORT strobing

decrease value by —10%
increase value by +10%

UHG0 FLIGHT SETUP PAGE 1 OF 3
ACCELEROMETERS: <

1.) connect DAU ACC1 to copilot doorjam with
connector down (accel A)

2.) connect DAU ACC2 to pilot doorjam with
connector down (accel B)

3.) connect DAU ACCS3 to pilot's heel vertical

[LEFT] PrevPage [RIGHT] Next Page
[QUITT Exit This Menu

LMT (limit checking)

will toggle OFF or ON ¢

Figure 1. Measure Sub-Menu Hierarchy (Sheet 1 of 2)
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UH60 8423934 FLIGHT 1-AUG-

01

Hover
80 Kts
P 120Kts
145Kts

paj

DISPLAY

[DO] Setup/Start Measurement

UH60 8423934 FLIGHT 1-AUG-01

Hover
80 Kts

120Kts
145Kts

* FPG100

[QUIT] Exi

sTroBE [JjseTurffl] LMT OFF |

t

Errors Report

[DO] Setup/Start Measurement [QUIT] Exit

pispLAY [sTrosE JfjseTurffl] LMT OFF |

ed

MEASURING

Tachometer Freq (Hz) = 4.3
Flight Plan  : FLIGHT
Test State : FPG100
Acquisition No 01 OF 01

Starting Measurement

Save and Exit
—— Abandon Flight

Measurement Failed
>
. lj_l urT]

These Test States
have not yet been
measured:-

(No Data Collected)

Entry Form

Processing Data
*** Please Wait ***
Next Test State : 60K

QUIT to exit the
measurement mode

Do you wi
This flight

[LEFT] &
[DO] Sav|

Continue

sh to delete

No data was stored during flight.

Do you still wish to save the
flight's time and date anyway?

[LEFT] & [RIGHT] Arrows Toggle Options
[DO] Save & Exit

[QUIT] Exit

Main Menu

_>

[DO] Select Option [QUIT] Exit Menu

End of Flight

[DO] Select Options [QUIT] Go to Main Menu

Figure 1. Measure Sub-Menu Hierarchy (Sheet 2 of 2)
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2.

Making a Measurement
Measurements are made in two steps. First the aircraft setup is verified. If the verification is successful
the actual measurement can be made and the data acquired.

To make a measurement, position the cursor over the desired Test State and press the DO key. A flight

condition message will be displayed. If no errors occur, the Test State progress window will be displayed
with an asterisk (*) as the first character in the highlighted window, sed figure 1. If the verification of setup
data fails, an error message will be displayed. Press the DO key again to proceed with the measurement.

Aborting a Measurement
A measurement can be aborted at any time by pressing the QUIT key. Measurement data will not be
stored if the measurement operation is aborted.

Repeating a Measurement

Measurements may be repeated as long as the flight condition is maintained. To repeat a measurement,
place the cursor over the desired Test State and press the DO key. Data previously measured and
stored will be overwritten by the new measured data

Completing a Measurement
Successful acquisition of the measurement data results in a screen that reads:

Processing Data . . .
*** PILOT TRANSITION ***
Next Test State : (selected Test State)
STAND-BY ... While data is loading

This display is used to indicate to the pilot to proceed to the next flight condition. No key presses are
required. The CADU will automatically progress to the next screen.

If the measurement was successful a "done" will appear to the right of Test State, sed figure 1. If channel
errors occurred for some, but not all, of the channels measured, "partial” will appear to the right of Test
State. If no data was acquired due to channel errors, "failed" will appear to the right of Test State.

To exit the measurement mode, press the QUIT key. The action screen will be displayed with the
following choices, sed figure 1}

(a) Continue. Select this option to continue with the measurement mode by pressing DO over the
Continue selection. Any Test States that have not yet been measured for the flight will appear (below
a similar message) in the bottom right hand corner of the screen.

(b) Save and Exit. Select this option to save flight data taken and exit the measurement mode. At this
point, an End Of Flight Menu will appear with the following options:

(1) Diagnostics. Place the cursor over this option and press the DO key to perform diagnostics on
the flight just measured.

(2) Main Menu. Place the cursor over this option and press the DO key to return to the Main Menu.

(c) Abandon Flight. Place cursor over this option and press the DO key. Follow any further instructions
that appear. This will remove all measured data, for this flight, from the database.

General Capabilities
The AVA performs five basic types of measurements. The results of these measurements are available
for use in diagnostics or data displays. The five basic types are:

(a) Asynchronous Sampled Power Averaged (ASPA) vibration spectrum with zoom
(b) Synchronous Sampled Power Averaged vibration spectrum (SSPA) with zoom (signature ratio)
(c) Synchronous Sampled Time Averaged spectrum (SSTA/SSTAR) (harmonic spectrum)

(d) Average Blade Track

(e) Average Blade Lag
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The types of measurements performed for a particular aircraft are completely determined by the aircraft
configuration file. If the configuration file does not request a particular measurement it will not be made.

The AVA has been designed to provide a flexible system to measure vibration and track for the most
sophisticated helicopters. The DAU can interface to the following sensors:

(a) 14 Accelerometers of various types
(b) 2 Magnetic or optical tachometers

(c) 2 Universal Tracking Devices (UTDs)
(d) 1 Strobe Light

The measurement and diagnostic setups for particular helicopters are controlled by the individual aircraft
configuration file. This allows easy customization of measurement, display, and diagnostics to an
airfframe. The AVA has basic measurement capabilities as shown in ftable 1,|and discussed as follows:

Table 1. Measurement Capabilities

Sensor Measurements Resolution Range Sample
Vibration
Power Average (sync): 400 lines 1/8 Rto 50 R 128 Spectra
Power Average (async): 400 lines 2.0 Hz to 20 kHz 128 Spectra
Time Average: 128 lines 1/4Rto 32 R 512 Revs
Zoom Displays (power only) 6400 Lines x1 x2 x4 x8 x16 x32
Vibration Amplitude: 2% 68 dB (100 g max.)
Vibration Phase: 1° 0 to 360°
Tachometer Frequency: 2t0485Hz
(120 to 29100 RPM)
Track: 2 mm 512 Revs
Lag: 2 mm 512 Revs

(1) Asynchronous Sampled Power Averaged Vibration Spectrum (ASPA) (ASPA Zoom): The
conventional power spectrum provides a measurement of vibration amplitude vs. frequency.
Normally 400 spectral points are provided, but an optional zoom parameter increases the spectral
resolution to 6400 (ASPA Zoom) spectral points. The AVA can collect a single vibration channel
at a time using this mode.[ Table 2 provides a list of the possible frequency ranges vs. their
respective measurement resolutions. The aircraft configuration file can setup the frequency
range, number of Fast Fourier Transforms (FFTs) to average, window type, channel setup,
accelerometer type, and output type. The asynchronous vibration measurements can be
collected on any of the available fourteen channels

(2) Synchronous Sampled Power Averaged Vibration Spectrum (SSPA)(Signature Ratio): This mode
provides a power spectrum measurement with sampling, which is based on the external
tachometer frequency. This type of measurement eliminates the spectral smearing commonly
found when using a conventional asynchronous spectrum with vibration components that
constantly change frequency. Normally 400 spectral points are computed, however there is an
optional zoom (SSPA Zoom) capability that increases the resolution to 6400 spectral points. The
AVA collects this type of measurement on a single channel at a time. The external tachometer
frequency range can vary between 2.0 Hz and 485 Hz. The setup in the aircraft configuration file
determines the number of FFTs to average, window type, overlap, output type and acceptable
frequency range. This is probably the method of choice for collecting vibration data that does not
have a harmonic relationship to the tachometer source, but does have a fixed frequency ratio.
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Table 2. Frequency Ranges Vs. Respective Measurement Resolutions

Frequency Normal Zoom
Range Resolution Resolution
2 Hz to 100 Hz 0.25 Hz 0.016 Hz
2Hzto 125 Hz 0.313 Hz 0.020 Hz
2 Hz to 200 Hz 0.50 Hz 0.0313 Hz
2 Hz to 250 Hz 0.625 Hz 0.039 Hz
2 Hz to 300 Hz 0.75 Hz 0.0469 Hz
2Hzto 375 Hz 0.937 Hz 0.0586 Hz
2 Hz to 400 Hz 1.0 Hz 0.063 Hz
2 Hz to 500 Hz 1.25Hz 0.078 Hz
2 Hz to 800 Hz 20Hz 0.125 Hz
2Hzto1kHz 25Hz 0.156 Hz
2Hzto 1.2 kHz 3.0Hz 0.188 Hz
2Hzto 1.5kHz 3.75Hz 0.234 Hz
2Hzto 1.6 kHz 4.0 Hz 0.250 Hz
2 Hzto 2 kHz 5.0 Hz 0.313 Hz
2 Hzto4 kHz 10.0 Hz 0.625 Hz
2 Hzto5kHz 125 Hz 0.781 Hz
2 Hzto 8 kHz 20.0 Hz 1.250 Hz
2 Hzto 10 kHz 25.0 Hz 1.563 Hz
2 Hzto 12 kHz 30.0 Hz 1.875 Hz
2 Hzto 15 kHz 37.5Hz 2.344 Hz
2 Hzto 16 kHz 40.0 Hz 2.500 Hz
2 Hz to 20 kHz 50.0 Hz 3.126 Hz

Synchronous Sampled Time Averaged Vibration Spectrum (SSTA) (Harmonic Spectrum): The
vibration spectrum averages the corresponding samples from each revolution (rev-by-rev
averaging), so that the non-harmonic components are progressively eliminated. The sample rate
is automatically adjusted to match the rotor frequency. One hundred twenty eight spectral lines
are computed from 1/4 R to 32 R in 1/4 R increments. The AVA can measure four channels and
track simultaneously using this measurement technique. This measurement type is almost
exclusively used for rotor track and balance. The external tachometer can vary from 2.0 Hz to
485 Hz. The setup in the aircraft configuration file determines the number of revs to average and
acceptable frequency range. In this case, there are two choices of data storage that can be
made. The first would be to store all 128 points of raw data collected for magnitude and phase
(SSTA measurement mode). The second would be to store only the first 12R components of raw
data collected for magnitude and phase (SSTAR measurement mode). Choosing to store the first
12 harmonic bins per R results in a decrease of disk space usage by ten times the amount
needed for the SSTA measurement mode.

Average Track and Lag: The average blade track and lag for each blade can be very accurately
measured by the Universal Tracking Device (UTD), up to eight bladed rotor systems can be
monitored and the average track and lag for each blade displayed within 1 mm. The track/lag
measurements can be made simultaneously with up to four vibration channels yielding highly
correlated measurements quickly. The aircraft configuration file contains aircraft-specific track
setup information and determines the number of revolutions to collect and average into the track
results.

7. Fault Tolerance Features
Measurements can be continued even if channel faults or filter faults occur during the measurement,
causing acquisition failures for these channels. The remaining good channels will be measured, and bad
channel data will be marked as corrupted data. Data received for the channels that were measured
successfully will be stored, including both track and vibration data. The availability of displays for the
measured data should be used as indicators of data not retrieved, along with the error messages that
appear on the screen during measurement. The user will be informed of any such errors via the error
report screen.

END OF WORK PACKAGE
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DISPLAYS
AVIATION VIBRATION ANALYZER

Figures

Figure 1| DiSPIay MENU HIBIAICNY .....cciiiiiiitiiee ettt e e e e e ettt e e e e e s st esteeeeeaesesassaseeaaeeesaassntaseeaaeeesannnes 2
Figure 2| Summary Display PrintOUL..............uiiiiiiii ettt e e e e e e et e e e e e e e e sasbeeeeaaeeesaasnreaneeaaeeannnnes 5
Figure 3| 400 Point POwer SPecCtrum DiSPIaY..........ccciiiuiiiiiiiee ettt e e ettt e e e e e e st e e e e e e e e st e e e e e e e ssanssbeaeeaaeesannnnnes 7
Figure 4| 128 Point Synchronous Power Spectrum DiSPIAY .........coiuiiiiiiiiieie e 7
Figure 5] 6400 PoOiNt ZOOM DISPIAY ......cceiuiiiieiiiiie ettt e et e e e ettt e e e bt e e e e nbe e e e e s be e e e e nbe e e e e nneas 8
Figure 6]/ One Test State Track/Lag DiSPIAY .........oooiuiiiiiiiiiiie e e e 8
Figure 7| Complete Flight Track/Lag DiSPIaY .........cccuueiiiiiiiiiiiiie et nb e e 9
Figure 8] Complete Flight Polar DISPIAY ..........ocueiiioiiiii et e e e 9
Figure 9l Polar Trend FIIGhts DISPIAY ............eeeiiiiiiiiie ettt e e ettt e e e e e sabe et e e e e e e e e s ennbeeeeeeaeeeaaannes 10
‘ Figure 10] Complete Flight Bar DISPIAY.............ccccrueueieieeeececeeeeieeeeeeeeceeae e eeees e e e ee s s ses et en s s nseaeaesenanans 10
Figure 11. Present Flight/Previous Flight Bar DiSPIay...........ccocuiiiiiiiiieiiiie et e st e e e e snrae e e 11

The operator can view the results from the measurements taken at any time (in flight, right after completing the
measurements of a particular Test State or set of Test States, to a post-flight review in the office) using the DISPLAY
function. From these results, the operator can select a variety of graphic or tabular displays.

The displays are grouped by: One Test State, Complete Flight, Trend Flights, View Limits, and Summary Displays,
se. To initiate the DISPLAY mode, press the F2 key from the Main Menu.

NOTE

Displays are determined by the aircraft-specific setup
(script) files, not all displays shown here will appear for
all aircraft types.

a. Selecting One Test State Displays
One Test State displays present the results from each of the specific measurements made in a specific Test
State. Once the F2 key has been pressed, the operator can select the One Test State display mode by
placing the cursor over the One Test State mode selection in the menu, and pressing the DO key.

A sequence of screens will allow the operator to select the Test State of interest and then pick the
measurement to be viewed. The results will first be displayed graphically. The results can also be seen in
tabular form by pressing the F3 key labeled TABLE.

To display another measurement or Test State, press the QUIT key until the appropriate screen (Display or
Test State) reappears. Make the new selections and proceed as above. The graphic and tabular form of
displays will also appear for the Main Rotor measurements of Track and Lag.

b. Selecting Complete Flight Displays
Complete Flight displays present the results from a single measurement taken in each Test State of the flight.
Select Complete Flight from the display mode menu by placing the cursor over the Complete Flight selection
and pressing DO. The Displays screen will appear with the list of measurements whose results can be
compared relative to the other Test States. Select the measurement of interest, for example, the 1/REV
forward and aft vibration measurement. An entry form will allow the operator to select the number of Test
States to be displayed on a polar chart for the A-B 1/REV measurement. The same comparison can be done
for the rotor track measurements for each Test State in graphic or tabular form.

c. Selecting Trend Flights Displays
Trend Flights displays present the results from a single measurement that was taken on other flights on this
particular aircraft. To select the Trend Flights display mode, place cursor over the Trend Flights selection and
press DO. A screen of measurements will appear from which to choose for comparison with the same
measurement data from the other flights on this aircraft. The trend information from each measurement listed
can then be evaluated. When the trend data is shown for one measurement, press the QUIT key one or more
times to backup to the Displays screen. Then choose another measurement.
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Displav Mode
SIGNAL PROCESSING SYSTEMS - SHL
Complete Flight RADS-AT VERSION 7.01XXXXX
Trend Flights 1-AUG-01 00:01:01
View Limits Aircraft Type UH60 7.1
Summary Displays )
Tail Number 8243934
Flight Plan FLIGHT
[DO] Select Op' n Flight I.D. 1-AUG-01 at 09:26
[DO] = Select Highlighted item
—— DO-Select OUIT-Exit [QUIT] = Clear Highlighted Item
est States -Select QUIT-Exi Bl veAsure [l oisPLAY Il DiAcs Il MANAGeER [
- - . =
> ERCLO0 DispLAYS DO-Select QUIT-Exit
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80Kts
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145Kts FPG100 (A +B) [FPG100 MAIN ~ Track [mm] REL. TO [JENY
FPG100 (A-B)
FPG100 Ch.A | 140F ¢ " - -
FPO100 Ch. B T+ T UH60 8423934  FLOWN 09:29:00  1AUG 01
: 11 FPG100 MAIN  Track [mm]  REL. TO {ENY
0.0+
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1 1 BLADE Track Lag
140 IT1 YEL -3.122 -2.844
d VEL BLU 4,078 -0.868
MEAN RED -4.883 7.494
BLK 3.927 -3.782
DISPLAYS DO-Select QUIT-Exit
1R AB UH60 8423934  FLOWN 09:29:00 1 AUG 01
IR A-hB Lag MAIN  REL. TO [EY 20 [mm] |
1R Ch.A
Entry Form
IR Ch B 145Kts— try Fo |
> 4R A+B 120Kts ] Enter the number| UH60 8423934
4R A-B on the polar plotd A*B 1R
4R Ch.A 80Kis. FLOWN 09:29:00 1AUG 01
ﬁsg?rre]hg No of test: § ||
Hover
Track trend Draw Axis: YES| ID TEST AMP  PHASE
FPG100] fios) __[deg)
1 L A FPG100 051  57.48
MEAN YEL BLU B Hover 0.09 195.6]]
g [UP] & [DOWN] Arrows :§c"8oKts 0.18  294.93
[LEFT] & [RIGHT] Arrows ISPV EEAL
[DO] Save & Exit 8 £ 145kts 0.08 5.78
DISPLAYS DO-Select QUIT-Exit
1R A+B 1
Entry Form
1R AB 1
4R PHV 1
L p 1R A*B 1 E:ttiretgilgf UH60 8423934
1R AB 14 A+B IR
4R PHV 14 mm| FLOWN 09:29:00 1AUG 01
1R A+B 8
A 4 1R A-B 8§ Draw Axis: | ID TEST AMP  PHASE
1R A+B H [ips]  [deg]
1R A-B H CURRENT 051  57.48
(From sheet 1 of 2 05 MAY 0.09  195.61
WP0011 0§ figure 1] [UP] & [DOWN] Arr
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[DO] Save & Exit

17MARCH  0.08

Figure 1. Display Menu Hierarchy (Sheet 1 of 2)
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SIGNAL PROCESSING SYSTEMS - SHL
RADS-AT VERSION 7.01XXXXX
1-AUG-01 00:01:01
Aircraft Type UH60 7.1
Tail Number 8243934
Flight Plan FLIGHT
Flight I.D. 1-AUG-01 at 09:29

[bo] =

Select Highlighted item

[QUIT] = Clear Highlighted Item
Il veasure [l pispLAY [l DiAGs [l MANAGER [
= = = =
——p Display Mode

One Test State

One Test State
Complete Flight
Trend Flights

{ ) View Limits

Summary Displays

[DO] Select Option

[QUIT] Exit Menu

Select Summary Display PAGE 1 OF 1
1 1R VIBRATIONS
4R VIBRATIONS
4R PHV VIBRATIONS UH60 8423934 FLIGHT
relative track FLOWN  09:29:00 1AUG 01
relative lag SYNCHRONOUS VIBRATION Page 1 of 2
PRINT ALL DISPLAYS 1R VIBRATIONS (ips / deg)
STATE A+B deg A-B deg
FPG100 0.51 57 0.28 278
[UP]  PrevLine [DOWN] Next Line S&\(’fr 823 ;gg 81‘15 ggé
[LEFT]  Prev Page [RIGHT] Next Page 120KS 0'21 353 0'14 337
[DO] ~  Select Display [QuIT] Exit s : :
145Kts 0.08 6 0.12 358
DO g
[LEFTV/[RIGHT] Prev/Next Page [QUIT] Exit
LIMITS | ALL LIMITS
UH60 8423934 FLOWN 09:29:00 1 AUG 01 UH60 8423934 ELOWN 09:29:00 1 AUG 01
Manufacturers Acceptable Limits Manufacturers Acceptable Limits
L {|PAGE 10F 1 G} PAGE 1 OF 2
. LMIT __ _MEASURED _ | | o _______lmT___MEASURED _
FPG100 FPG100 A-B 0.20 0.28 ips or 120Kis 120K A+ B 0.5 021 ips
C] 120Kts 120K A-B 0.20 0.14 ips
145Kts 145K A +B 0.25 0.08 ips
145Kts 145K A-B 0.20 0.12 ips
[LEFT] Page Up [RIGHT]  Page Down [LEFT] Page Up [RIGHT]  Page Down
[DO]/[QU|T] CORRECTIONS [UP] Toggle All [DO]/[QU|T] CORRECTIONS [UP] Toggle All

©

(From sheet 1 of 2

WP 0011 0@figure 1)

Figure 1. Display Menu Hierarchy (Sheet 2 of 2)
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d.

Selecting Limits Display

The limits display presents the results from limit checking on measured data. This holding of data is done to
determine if adjustments will be required on the aircraft. To select the limits display, place the cursor over the
View Limits selection and press the DO key.

The purpose of the limits checking software is to notify the user that measured data has exceeded specific
limits. The limit monitoring system allows for range checking of measured vibration data for a specific limit
and allows the calculation and display of the maximum track spread. The maximum track spread is the
difference between the highest and lowest flying blades. The limits and data to be limit checked are
completely specified in the aircraft-initialization files and are modified by using the DPL language by AMCOM
Engineering.

Selecting Summary Displays

The purpose of the Summary Displays is to provide a general way of picking and displaying a given number
of the highest peak points of any of the vibration modes over a specified point range. Track and lag data are
also available as Summary Displays. To select the Summary Display mode, place the cursor over the
Summary Displays selection and press DO.

If a complete printout of the Summary Displays is desired, press the PRINT key. A printout of all Summary
Displays will be printed, sed figure 2| This printout will provide the user with a comprehensive, easy to read
report of Test State results for the entire Flight Plan.

The Summary Displays have been created to enable the user to get a summary of collected data for a flight,
without having to maneuver through multiple menus to get all of the desired display data. The Summary
Displays are set up by aircraft type. The Flight Plan, and flight ID over all acquisitions are specified. They are
presented as one menu that the user can quickly page through to view each display setup for the Flight Plan.
All data is displayed in a tabular format.

There are four types of Summary Displays available that are determined by the aircraft setup files:

1. SUM_LAG: The lag Summary Display provides tables of both the lag values and the standard deviation
values of lag for all blades. Use the UP and DOWN arrow keys to switch between these two tables.

2. SUM TRACK: The track summary can be set up to give the absolute track values, track values relative to
mean track, track values relative to a specified blade, two plane track, or track relative to a target pattern.
The standard deviation values for track are always available on the display. Use the UP and DOWN arrow
keys to switch between the track display and the standard deviation of track display.

3. SUM SYNCH: The synchronous sampled time average display is a point-by-point summary. The display is
set up to indicate which point will be displayed (e.g., 1/REV component, 2/REV component, etc.) over all
channels for each appropriate Test State in the Flight Plan.

4. SUM PEAK: The peak Summary Display is available for gathering high peak points for any of the specified
vibration data types (SSTA, SSTAR, SSPA, SSPA ZOOM, ASPA, and ASPA ZOOM). The highest peak
point over the specified range will appear in the display.

If a particular Summary Display does not have any data to display, the following message will appear:
ERROR - 32760: No or inconsistent data for display

Using Various Data Displays

This paragraph describes the operation of the various display types allowed by the AVA. It is important to
note that the particular displays available for the selected aircraft are determined by the aircraft initialization
script files. Only selected displays will be available for the aircraft. The units displayed can be changed by
entering the Manager Menu and selecting the setup option, then selecting the units option. The following
display units are available:

1. Frequency: Hz or RPM

2. Phase: degrees, RADS-AT clock angle (hours and minutes), radians or Chadwick-Helmuth hours
(hours and minutes)

3. Vibration: mils, g’s or ips

4. Track/Lag: mm, inches, meters, feet or mils

0010 00-4



TM 1-6625-724-13&P

0010 00

UH60 26049 FLIGHT
FLOWN 15:27:00 01 AUG 01
SYNCHRONOUS VIBRATION
iRVIB (ips / deg)
STATE (A+B) deg {A—B) deg
FPG100 0.158 189 0.118 2
Hover 0.005 277 0.105 274
80K 0.121 333 0.146 228
120K 0.147 351 0.113 245
140K 0217 8 0.122 265
Vh 0420 27 0.183 314
SYNCHRONOUS VIBRATICN
1R VIB (ips / deg)
STATE A deg B deg
FPG100 0.222 247 0.272 146
Hover 0.108 274 0.089 94
80K 0.163 274 0212 15
120K 0.159 308 0.208 22
140K 0.223 338 0273 34
Vh 0.505 7 0407 &3
SYNCHRONOUS VIBRATION

| tRVIB (ips / deg)
STATE PhVert deg
FPG100 0.239 3
Hover 0.167 243
BOK G.154 161
120K 0170 177
140K 0.261 192
Vh 0479 210
SYNCHRONOUS VIBRATION
2R viB {ips / deg)
STATE {A+B) deg {A-B) deg
FPG100 0.041 30 0.006 130
Hover 0.008 &2 0.025 295
80K 0.033 4 0.035 271
120K 0.132 50 0121 310
140K 0.093 0.141 344
Vh 0.089 113 0.i32 353
SYNCHRONOUS VIBRATION
2R vig (ips / deg)
STATE A deg B deg
FPG100  0.040 370 042 21
Hover 0.021 312 0.030 103
80K 0.047 316 0.049 49
120K 0.161 3 0.194 88
140K 0.158 19 0.179 133
vh 0.116 35 0.193 148

CONTINUED J

SYNCHRONOUS VIBRATION

2R viB {ips / deg)

STATE Phvert deg

FPG100 0061 198

Hover 0.021 267

80K 0.052 191

120K 0.217 236

140K 0.168 269

vh 0.176 208

SYNCHRONOUS VIBRATION

3R viB (ips / deg)

STATE {A+B) deg (A-B) deg
FPG100 0018 254 0.006 176
Hover 0.012 317 0.000 278
80K 0027 27 0.025 225
120K 0117 6 0.021 231
140K o171 1 0.037 269
Vh 0262 22 0.047 243
SYNCHRONOUS VIBRATION

3R viB (ips  deg)

STATE A deg B deg
FPG100  0.020 238 0018 273
Hover 0.021 300 0.008 g
80K 0.008 323 051 36
120K 0.108 356 c127 14
140K 0.167 359 0.183 23
Vh 0.229 14 0299 28
SYNCHRONOUS VIBRATION

3R viB {ips / deg)

STATE Phvert deg

FPGI00 0.081 198

Hover 0.0219 115

BOK 0.085 203

120K 0.2562 171

140K 0.334 179

Vh - 0.508 183

SYNCHRONOUS VIBRATION

4R VIB {ips / deg)

STATE (A+B) deg (A-B) deg
FPG1O0 0,399 101 0121 209
Hover 0.245 89 0188 105
80K 0.296 268 0035 356
120K 0.308 113 0128 253
140K 0519 125 0356 93
vh 0.566 127 0422 171

Figure 2. Summary Display Printout (Sheet 1 of 2)

0010 00-5

CONTINUED J



0010 00

TM 1-6625-724-13&P

SYNCHRONOUS VIBRATION

4R viB (ips / deg)

STATE A deg B deg
FPG1OC 0379 118 0451 88
Hover 0.428 95 0.084 50
80K 0.299 275 0.296 262
120K 0.268 89 0388 130
140K 0.844 112 0.286 166
Vh 0.915 146 039 79
SYNCHRONOUS VIBRATION

4R VvIB (ips / deg}

STATE PhVert deg

FPG100  0.091 178

Hover 0101 156

80K 0.209 255

120K 0.292 256

140K 0.279 180

Vh 0.545 189

MAIN ROTOR

ABSOLUTE TRACK (mm)
STATE YEL BLU RED BLK
FPGI0OD 18906 1679.3 18799 16793
Hover 20363 2047.8 20335 20340
80K 18887 18390 1887.1 18854
120K 1789.2 18053 1788.7 17879
140K 1789.2 18029 17859 17877
MAIN ROTOR

STANDARD DEVIATION OF TRACK (mm)

STATE YEL BLU RED BLK
FPG100 220 241 239 248
Hover 899 658 966 1036
80K 796 730 674 7.08
120K 10.10 887 8.30 9499
140K 18.81 18.15 17.17 2149
MAIN ROTOR

TRACK RELATIVE TO MEAN (mm)
STATE YEL BLU RED BLK
FPG100 08 05 0.1 D4
Hover ~-1.6 99 -44 -39
80K -1.4 8.9- -2.9 —-486
120K -36 125 41 -49
140K -23 15 -85 3.7

MAIN RCTOR

TRACK RELATIVE TO BLADE 3  (mm}
STATE YEL BlLU RED BLK
FPG100 0.7 -0.6 00 05
Hover 2.8 14.3 0.0 5
80K 16 i1.8 0.0 -1.7
120K 05 16.6 00 08
140K 33 17.0 00 i8
MAIN ROTOR

LAG RELATIVE TO MEAN {mm}
STATE YEL BLU RED BLK
FPG100 009 -228 £0D.79 297
Hover -56.45 1039 24.15 2191
80K 242 -768 124 402
120K 289 -752 064 399
140K 4034 6.55 1589 1790
MAIN ROTOR

STANDARD DEVIATION OF LAG (mm}
STATE YEL BLU RED BLK
FPG100 0.15 0.17 021 0.26
Hover 0.50 41.41 4142 4137
80K 0.30 0.47 053 0867
120K 0.34 056 070 0886
140K 0.82 34.92 34 95 3521

CONTINUED J

Figure 2. Summary Display Printout (Sheet 2 of 2)
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g. Using Spectral Displays
There are three basic types of spectral displays available on the AVA. These are:

1. 400 Point Power Spectrum. The 400-point power spectrum displays vibration amplitude for the
asynchronous or synchronous power spectrum modes, sée figure 8. All 400 points are displayed on a
single screen. The cursor is controlled by the LEFT and RIGHT arrow keys on the keypad. The amplitude
and frequency at the cursor position are displayed in the upper right hand corner of the screen. Function
key F1 allows the cursor to be toggled between one normal (NORMAL) cursor and harmonic (HARMON)
cursors. Function key F2 selects a data table format where lines of peak-peak data are sorted by amplitude
in descending order and function key F3 selects a data table format where lines of peak-peak data are
sorted by frequency in increasing order, seelfigure 3] Function key F4 displays a menu that allows

selection of the number of values (5,10, 20, or 400) to be displayed in tables selected by function keys F2
and F3.

UHEE 24598 FLOWH B9:23:88 01 AUG 01
CURSOR HA.H8851iFr= 126.25H=
1 EEE
E1P5]
E 584 .
i . - .
1.25 [H=1] 250, 88 |;
EI.EEE i
i[iF=]
| b, SiE |
251,25 [H=1] SEE, 56 |
[HHE LI HIMFPE e F e HMH Pur P15 :

—_ —_— == —_—

Figure 3. 400 Point Power Spectrum Display

2. 128 Point Synchronous Spectrum Display. The synchronous power spectrum display, seg figure 4 allows
the display of 128 points of vibration data collected with the synchronous sampled time averaged mode.
This display provides up to the 32nd harmonic vibration point with a resolution of 1/4 harmonic. The cursor
is controlled by the LEFT and RIGHT arrow keys on the keypad. The amplitude, phase, and frequency of
the data point at the cursor is displayed in the right side of the screen. Function key F1 allows a harmonic
cursor to be displayed on the screen. Function key F2 allows the frequency axis units to be toggled
between orders and frequency. Function key F3 selects a data table format as shown in the figure 4] Any
of the selected screens can be printed by pressing the PRINT key.

FLOWN 15:41:00N 01 AUG 01
41 UHS0 168

Ureo Jee FLOWN 15:41:00N 01 AUG 01 Phat00 a8 CURSOR 0.00ips 1262 Hz
Harmon Amp Phase Fraq

008 CURSOR ips deg Hz
lips] 0.06 ips 1 0.0604 356.6024 433
P 356.6 deg 2 0.0102 335.6436 866
43 Hz 3 0.0014 104.0377 12.99

4 0.0018 292.3795 17.32

o 5 0.0018 182.4404 2165
0.04 6 0.0025 246.9726 25.98
7 0.0009 351.2567 30.31

8 0.0094 351.8552 3464

| | 9 0.0003 237.8282 38.97

ot aiipt . P—— 10 0.0012 246.2008 43.30

[Hz} 33. 67. L 0.0016 326.3502 4763

12 0.0097 279.0411 51.96

Figure 4. 128 Point Synchronous Power Spectrum Display

3. 6400 Point Zoom Display. The 6400-point Zoom display, figure 5, provides 6400 points of spectral data
taken in the zoom measurement mode. This display type is applicable to the asynchronous or synchronous
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power spectrum measurement modes. It provides a x32 real zoom, and the capability to display data points
on the screen in powers of two. The display works by peak picking from the 6400 points. The LEFT and
RIGHT arrows control the frequency position of the cursor. When in the Zoom displays, the UP arrow key
causes a zoom-in by a factor of two, and the DOWN arrow key causes a zoom-out by a factor of two. The
zoom is always performed about the cursor position. The amplitude and frequency of the cursor position
are displayed in the upper right hand corner of the screen.

UHBO 168 FLOWN 15:41:00 N 01 AUG 01
ASPA A CURSOR 0.00ips  123.83 Hz
ZOOM = x4

0.50—
fies] 7]
0.250 =

" [ : 1 ' l Il 1

5508 B6.25 11750 148.75 180.00

{Hz]

Figure 5. 6400 Point Zoom Display

h. Using Track/Lag Display
Track and lag data can be displayed as a single test or as part of a single flight display. There is currently no

track trend display that displays track between flights. This paragraph describes the operation of the
track/lag display as follows:

1.

One Test State Track/Lag Displays. The One Test State track/lag display, figure 6] shows the average
track or lag collected at a particular Test State and time. The track/lag can be displayed relative to any
blade or relative to the mean. The LEFT and RIGHT arrow keys position the highlighted cursor block over
the reference blade. To display relative to the mean, simply place the cursor over MEAN. Function key F3
provides a tabular display of both track and lag.

UHG0 8423934 FLOWN 09:29:00 TAUG 01
FPG100 MAIN Track [mm]  REL. TO [l

1

0.0

t @ N
4

T || FPG100 MAIN Track [mm]  REL. TO [l

i [ UH60 8423934 FLOWN 09:29:00 1AUG 01

21401
MEAN YEL BLU RED BLHK

TABLE BLADE Track Lag

YEL -3.122 -2.844
BLU 4.078 -0.868
RED -4.883 7.494
BLK 3.927 -3.782

Figure 6. One Test State Track/Lag Display

2. Complete Flight Track/Lag Display. The Complete Flight track/lag display, figure 7}, provides relative

track/lag data for every measurement in a Flight Plan on a single screen The track/lag can be displayed
relative to any blade, relative to two planes, relative to a target pattern, or to the mean. The LEFT and
RIGHT arrow keys position the highlighted cursor block over the reference blade. To display relative to the
mean, simply place the cursor over MEAN. Function key F3 provides a tabular display of track or lag data.
It is important to note that either track or lag data can be displayed on a single display, but not both.
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UHB0 8423934 FLOWN 09:29:00 1AUG 01
Lag MAN  RELTOJENY 29 [mm]
145K
120Kts
80Kts
Hover- UH60 8423934 FLOWN 09:29:00 1 AUG 01
Track [mm] REL. TO (Y=Y
FPG100.
I\ YEL BLU RED B
TABLE Track
TEST YEL BLU RED BLK
FPG100 -312 408 -488 393
Hover -7.38  9.08 -570 4.03
80Kts 143 492 -491 839
120Kts 6.64 044 -7.06 -0.03
145Kts 839 206 -116 118

Figure 7. Complete Flight Track/Lag Display

Using Polar Displays

There are two basic types of polar displays which display vibration amplitude and phase data. The first type
displays data collected during a single flight and provides a way of viewing all Test State data for a particular
channel. The second provides a trending capability allowing the viewing of amplitude and phase data
collected at one Test State, but with different flight IDs.

1. Complete Flight Polar Displays. The Complete Flight polar displdy, figure 8, allows the viewing of a single
channel's amplitude and phase data over every Test State in a selected Flight Plan. When the Complete
Flight polar display is selected from the Complete Flight display menu, an entry screen is displayed. This
entry screen allows the entry of the number of points to be displayed on the polar chart at a time. As more
points are selected, the display becomes more cluttered. The default is four points at a time and up to eight
points can be displayed at a time by placing the cursor on the "No of test:" line and entering the desired number
on the numeric keypad. Similarly the display of polar chart axes can be defeated by selecting the "Draw Axis "
line and using the RIGHT or LEFT arrow key to toggle to NO. Pressing DO will advance to the polar chart display
and pressing QUIT will return to the Display Selection Menu. Once the polar display is visible, the Flight Plan
vibration data is displayed in both tabular and polar format. The data displayed on the polar display is highlighted
in the table. To change the graphed data, use the UP and DOWN arrow keys. This will change the highlighted
data in the table and the points graphed. Press QUIT to return to the Display Selection Menu.

Enter the number of test to show on the
polar plot at one time.

UHB0 8423934
Draw Axis: YH A+B 1R
FLOWN 09:29:00 1 AUG 01

ID TEST AMP  PHASE
ips] deg
A FPG100  0.51 57.48
B Hover 0.09  195.61
C 80Kts 018  294.98
D 120Kts 0.21  352.74
E 145Kts 0.08 5.78

[UP] & [DOWN] Arrows :
[LEFT] & [RIGHT] Arrows 1
[DO] Save & Exit [Q

Figure 8. Complete Flight Polar Display

2. Polar Trend Flights Display. The polar Trend Flights displa}. figure 9, allows the viewing of a single
channel's amplitude and phase data collected at different times using the same Flight Plan and aircraft tail
number. When the polar Trend Flights display is selected from the Trend Flights display menu, an entry
screen is displayed. This entry screen allows the entry of the number of points to be displayed on the polar
chart at a time. As more points are selected, the display becomes more cluttered. The default is four
points, and up to eight points can be displayed at a time by placing the cursor on the "No of test:" line and
entering the desired number on the numeric keypad. Similarly the display of polar chart axes can be
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defeated by selecting the "Draw Axis:" line and using the RIGHT or LEFT arrow key to toggle to NO.
Pressing DO will advance to the polar chart display and pressing QUIT will return to the Display Selection
Menu. Once the polar display is visible, the vibration data is displayed by flight ID in both tabular and polar
format. The data displayed on the polar display is highlighted in the table. Change the graphed data using
the UP and DOWN arrow keys. This will change the points highlighted in the table and the points graphed
Press QUIT to return to the Display Selection Menu.

Entry Form

Enter the number of test to show on the
polar plot at one time.

ID TEST AMP  PHASE
ips] deg
CURRENT 0.51 57.48
[UP] & [DOWN] Arfjo5 MAY 0.09 1956
[LEFT] & [RIGHT] Ar
[DO] Save & Exit  NUAUIM 021 35274
17 MARCH 0.08 5.78

Figure 9. Polar Trend Flights Display

Using Bar Displays

Bar displays are used to display selected vibration amplitudes. Bar displays are useful when a visual display
of relative data is helpful to the user. An example of this would be absorber tuning. Absorber tuning typically
requires the collection of multiple data points on different rotor RPMs. This data is usually collected at the
same basic flight condition and time. A complete Flight bar display would be very helpful in this case. The

following section describes the two different bar displays.

1. Complete Flight Bar Display. The Complete Flight bar display, figure 10, shows vibration amplitude data
collected in a single Flight Plan. The display labels the Test State along the horizontal axis and the
vibration amplitude along the vertical axis. The screen has the capability to display up to five Test States at
one time. Use the LEFT and RIGHT arrow keys to move the screen left and right when more than five Test
States are present on the bar graph F3 provides a tabular display of the graphed data to return to the
Display Selection Menu press QUIT.

UHE0 168 14:19 01 AUG 01
4R PHV [ips]

97% 98% 99% 100% 101%
NR NR NR NR NR

UHB0 168
4R PHY
PHV

97% NR 0.136
98% NR 0.121
99% NR 0.084
100% NR 0.118
101% NR 0.142

Figure 10. Complete Flight Bar Display
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2. Present Flight/Previous Flight Bar Display. This bar display| figure 11, allows the comparison of the
previous flight's and the present flight's vibration data on a channel-by-channel basis. The horizontal axis
displays the Test State and the vertical axis displays the vibration amplitude. The present and previous
vibration data is displayed as bars with different patterns. The screen has the capability to display up to five
Test States at one time. Use the LEFT and RIGHT arrow keys to move the screen left and right when more
than five Test States are present on the bar graph. F3 provides a tabular display of the selected vibration
data. To return to the Trend Flights display menu, press the QUIT key

UHE0 168 14:19 01 AUG 01 B
iR A+B [ips] 14:19 01 AUG 01 (m]
0.14

0.070

FPG100 Hover 80K 100K 120K

UH60 168 Flown 10:19 01 AUG 01
1/REV A+B [ips} vs 14:19 01 AUG

1/REV 14:19 01 AUG 10:19 01

FPG100 0.0692 0.0403
Hover 0.1223 0.0814
80K 0.0585 0.0311
100K 0.0678 0.0511
120K 0.0839 0.0337
145K 0.0441 0.0311
VH 0.0881 0.0334

Figure 11. Present Flight/Previous Flight Bar Display

Summary
The AVA displays provide a variety of ways to review track and vibration data. It is important to remember

that the displays available on a particular aircraft are determined by the aircraft initialization file. The displays
access the data previously stored in the database by the measuring mode. Data is stored in a generic set of
units, which can be easily converted to the desired display units. This conversion is done every time data is

displayed.
END OF WORK PACKAGE
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SYSTEM DIAGNOSTICS
AVIATION VIBRATION ANALYZER

Figures

Figure 1. Diagnostic MENU HIEFArCRY ............oiiiiiiiiiiieee ettt e e e e e e st e e e e e e e s estaeeeaaeeesasnsnteneeaaeeesannnnes 2
Figure 2.|Edit AQJUSTADIES SCIEEN .......cco it e et e e e e e e e st ee e e e e e e essssteeeeaaeeesaansnraaneaaeeeannnnes 4
DIAGNOSTICS

The Diagnostics function executes the diagnostics routine on the selected Flight Plan's data. The diagnostics routine
will typically calculate the required mass balance, pitch rod and tab adjustments necessary to reduce system vibration
and track to acceptable levels.

The Diagnostic operation is started by pressing the F3 key from the Main Menu, see The aircraft setup script
must have been previously configured with diagnostic coefficients and weighting factors for the diagnostics to
function. (Weighting factors can be described as a set of “priorities” for the diagnostics to consider. Certain vibration
or track data points can be weighted to have more priority than others in the diagnostics.) The diagnostic operation is
executed on data from the currently selected flight ID. These corrections are the optimum set of adjustments that
shall be made to reduce the vibration levels to the lowest possible level (all indicated corrections must be made). If a
reduced or modified set of adjustments is required or desired, the diagnostic editing functions (Edit Adjustables or Edit
Defaults) must be used.

a. Viewing the Corrections
Upon pressing the F3 key at the Main Menu, the first screen will be a comparison of the vibration and/or track split
measurements as compared against the limits defined by the script file. If multiple pages exist, the LEFT and
RIGHT arrow keys can be used to scroll through the displays. Pressing the UP and DOWN arrow keys will toggle
from the default of displaying only “above limits” values to displaying all values as compared to their defined limits.
Pressing QUIT or DO will instruct the system to exit out of the limits page and continue with the diagnostics
routine.

NOTE

If “All Measurements are Within Specified Limits” is
displayed, pressing QUIT will return the system to the
Main Menu, while pressing DO will instruct the system to
continue with the processing and diagnosis of the
remaining vibration and track values.

The second screen (optional, dependent on script file configuration) is a display of the system’s current record of
absolute adjustment values. In the case of a new aircraft being measured for the first time with this system, all
values will be zero. In all other cases, the display shows a cumulative record of the adjustments already
performed. This display is interactive and provides the operator the ability to enter any information already known
about the rotor configuration for the system to consider while calculating corrections. Pressing DO will continue
the diagnostics calculation with any manual changes entered. Pressing QUIT will continue without the changes
being saved.

The Diagnostics operation will display a corrections screen indicating the desired corrections. To scroll through
the corrections list, use the LEFT and RIGHT arrow keys on the CADU keypad. To print the entire screen, press
the PRINT key. Pressing the DO key will advance to the Diagnostics Menu screen.

b. Viewing the Predicted Response
The Predicted Response, assuming the corrections indicated in the corrections screen are fully implemented, is
displayed on the Predicted Response screen. This screen can be viewed by selecting the view prediction options
from the Diagnostics Menu. The Predicted Response screen shows a table of predicted responses for the
various vibration and track measurements at each test condition. For instance, data was collected at a test
condition called FPG100, the predicted amplitude and phase of the vibration and the predicted track in mm are
displayed. If additional Test States were performed there, predicted vibration and track levels would also be
displayed. The predicted response is useful for a couple of reasons. It allows a user to use the diagnostic editor
to eliminate a particular adjustment or families of adjustments and view the predicted response. This makes it
possible to select a limited set of adjustments that still meet a user's vibration criteria that potentially can save
work and time. The second useful aspect is to monitor the effectiveness of the diagnostic solution. The predicted
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response should be close to the actual response caused by the corrections. If this is not the case, there may be
other problems with the aircraft that won't allow the diagnostics to perform properly or converge. The predicted
responses can be used to identify what the vibration and track levels would be after implementing the suggested
corrections. If the predicted result shows excessively high vibration levels, it is an indication not to conduct
additional adjustment flights, but search for other causes.

SIGNAL PROCESSING SYSTEMS - SHL

RADS-AT VERSION 7.01XXXXX
1-AUG-01
Aircraft Type UH60 71
Tail Number 8243934
Flight Plan FLIGHT
Flight I.D. 1-AUG-01 at 09:29

Select Highlighted item UH60 8243934 1AUG 01 09:29
Clear Highlighted Item Manufacturers Acceptable Limits
PAGE 1 OF 1

LIMIT _MEASURED

145Kts 145K A+B 025 0.29ips
145Kts 145K A-B 020 0.28ips
80Kts 80K A-B 020 031ips

UHG0 8243934 1 AUG 01 09:29

[LEFT] Page Up [RIGHT]_Page Down
[DO/QUIT] CORRECTIONS [UP] Toggle

Measurements are within specified limits DOWN

Diagnostic Warning
Press QUIT to return to the MAIN rnznu

Press DO to review the diagnostics UH60 8423934 09:29:00 1 AUG 01
Press UP to review all limits | PAGE 1 OF 2

Excessive FLIGHT runs (2)

| Patential Action ___________________________|]
m Diagnostic Warning
} UH60 8423934 09:29:00 1 AUG 01

PAGE 1 OF 2

_ Vihratinn |evels increasing
[Potential Action

(From sheet 2 of 2,

ﬁgureoo1100—1)®_,i DIAGNOSTICS !
| ANALYSIS ! >RESIR e el nereasng

fomee l """"" Diagnostic Warning

UHG0 8423934 09:29:00 1 AUG 01
PAGE 1 OF 1

CORRECTIONS FOR: PAGE 1 OF 1
UHG0- 8243934 FLIGHT 1AUGO01 09:29

Pitch Link
+ means Add weight
— means Remove weight
------------- Blades - - ------------

-2.00 ‘

Small improvement
Change in vibration levels less than 100%.

(Notches)

LEFT]  Page Up [RIGHT] Page Down
DO or [QUIT] diagnostic Menu

m (To sheet 1 of 2,

WP 0010 0fTiqmraT)
: (To sheet 2 of 2,
@ WP 0010 04 Tiaure"]

[LEFT] Prev Page [RIGHT] Next Page
DO] or [QUIT] Diagnostics menu

Diagnostic Menu

View Predictions
Edit Adjustables
View Corrections
Complete Flight

Summary Display

View Limits
Edit Defaults

Main Menu vV v
(from sheet 2 of 2)@) (to Diagnostic Menu) %

[DO] Select Option [QUIT] Go to main menu

(To sheet 2 of 2)

Figure 1. Diagnostic Menu Hierarchy (Sheet 1 of 2)
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© © ®

(From Sheet 1 of 2) (From Sheet 1 of 2) (From sheet 1 of 2)

UHG0 8423934 FLIGHT 1 AUG 01 09:29
YEL BLU RED BLK

DO

Hub Weight Y N N
Pitch Link Y Y Y Y
Tab Y Y Y Y

® roceie | cirany i RalD ] DrTs

(To Sheet 1 of 2)

h 4
RESPONSES FOR: Page 1 Of 4
UH60 8423934 FLIGHT 1 AUG 01 09:29
DIAGNOSTIC SETUP MENU L l Vibration Result: Predicted
Test___Chamel__ PS _Deg_ s DeG
MAXIMUM # OF ADJUSTMENTS = 4 FPGI00 A-B 0003 200 0003 219
RESOLVE TO LIMIT: OFF Hover A-B 00.03 219 0007 236
WEIGHTING MODE: DEFAULT 80Kts A+B 00.05 253 0000 194
ADJUSTMENT SEQUENCING OFF 80Kts A-B 00.05 253 0000 194
120Kts A+B 00.05 253 00.00 194
[UP] & [DOWN] Arrows; select Item
[LEFT] & [RIGHT] Arrows; Toggle option [UP] Prev Line [DOWN] Next Line
[DQO] Save & Exit  [QUIT] Exit v Prev Page [RIGHT] Next Page
‘: [DO] Select TailNo  [QUIT] Exit
RETURN TO
DIAGNOSTICS MENU

Figure 1. Diagnostic Menu Hierarchy (Sheet 2 of 2)

Pressing the UP or DOWN arrow key selects the previous or next line, respectively. Pressing the LEFT or
RIGHT arrow key selects the previous or next page, respectively. Press QUIT to exit the menu.

c. Edit Adjustables

1.

Edit Adjustables is a very powerful feature of the AVA. It allows the elimination of a single correction, a family
of corrections, or corrections on a specific blade or adjustment position. After the editor is used to modify the
corrections, the prescribed corrections and predicted response are recalculated based on the edited
corrections list by pressing the DO key. The editor works by eliminating a correction type for a particular
adjustment position.

The edito, consists of a table with the adjustment position labeled horizontally across the top of the
screen (e.g. YEL, BLU, RED and BLK) and the adjustment type displayed along a vertical column at the left of
the screen (e.g. Hub Weight, Pitch Link, Tab). For each adjustment position/adjustment type intersection, a
‘Y’ or an ‘N’ is displayed. A ‘Y’ indicates that a correction is acceptable for that position and type defined by
the intersection. An ‘N’ indicates that no correction is to be included for that adjustment position/adjustment
type. The four function keys provide a mechanism to edit the correction matrix. The following is a description
of some of the functions of the Edit Adjustables.
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UHG60 8423934 FLIGHT 1 AUG 01 09:29
YEL BLU RED BLK

Hub Weight Y N N
Pitch Link Y Y Y Y
Tab Y Y Y Y

roceie] cirap l cirai Dl DrTs

=y

| | L

Figure 2. Edit Adjustables Screen

(a) TOGGLE (Modifying a Specific Adjustment). To modify a specific adjustment, position the cursor over the
correction position using the arrow keys. Toggle the adjustment from Yes to No by pressing the F1 key.

(b) CLRADJ (Clearing All Adjustments of a Particular Type). To clear all the adjustments associated with a
particular adjustment type, move the cursor to the desired row and press F2. This will cause ‘N’ to appear
for the whole row next to the adjustment description.

(c) CLRBLD (Clearing All Adjustments for a Particular Blade). To clear all the adjustments associated with a
particular blade or adjustment position, move the cursor to the desired column and press F3. This will
cause N to appear in the column associated with the desired adjustment position.

(d) DEFLTS (Returning to the Default Adjustment Screen). To return to the default correction screen, press
the F4 key. This will cause any edits to be cleared and the data to default back to what it was upon entry
into the editor.

(e) Re-running the Correction Calculations and Displaying the Results. Pressing the DO key after any
changes have been made by the Adjustments Editor will cause a recalculation and display of the
correction adjustments.

(f) Returning to the Diagnostics Main Menu. Pressing the QUIT key will cause a return to the Diagnostics
Menu without saving changes. From this menu, the user may:

select to View Predictions

select to Edit Adjustables

select to View Corrections

select to View Limits

select to Edit Defaults

select Single Test State

select Complete Flight Summary
return to the AVA Main Menu

d. Editing Defaults
What follows is a discussion of the advanced diagnostic tools available to the operator. It is important to have a
thorough understanding of these features before attempting to employ them in real world situations. It is also important
to note that each of the diagnostic tools described below:

Operate in conjunction with the Edit Adjustables screen. Any modifications made in the edit adjustables page
will further constrain the functions listed below.

Any changes made to these options are temporary and are not stored in the database, and are therefore
returned to the default selection each time the operator returns to the Main Menu then re-enters the
diagnostics.

The use of and setting of each of these options is aircraft script file dependant and will vary depending upon
the aircraft type and script file version.

Maximum Number of Adjustments (Selection Options: Any whole number = 0)

(a) The Best N diagnostic feature is a timesaving tool designed to allow the CADU to automatically disable
smaller, less ‘valuable’ adjustments from the default recommended set. Setting Max Number of
Adjustments to ‘0’ disables this function completely, and allows the system to use as many adjustments
as necessary to correct the rotor.

(b) This function is most effectively employed by first counting the total number of adjustments of all types in
the default solution, then setting Max Number to equal one less than that total. The CADU will then
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e.

recalculate a diagnostic solution, reducing the total adjustments by at least one (in some cases, the
system may remove more than one when two adjustments were working in concert). Each time a new
solution is presented, a new set of predicted results are calculated as well. Careful observation of the
predictions will indicate if the recent reduction in adjustment count still provides an effective solution.
Note that the CADU is considering the vibration and track levels of all airspeeds, so it is important to
review ALL prediction levels before deciding upon a specific adjustment set.

(c) While it is possible to manually edit out specific adjustments using the Edit Adjustables screen, it is
important to note that the selection of the recommended adjustments is based on a complex interaction of
multiple accelerometer channels as well as track. Manually ‘turning off the smallest adjustment (in terms
of quantity or ‘size’ of the adjustment) may not be the best course of action. Using maximum number of
adjustments will allow the algorithm to select an adjustment based on its effectiveness rather than size.

Resolve to Limit (Selection Options: On / Off)

This option is intended to act as an ‘automatic best maximum number of adjustments’ with one major
difference. Whereas all other diagnostic routines are attempting to achieve vibration levels of zero, this option
allows the diagnostic a greater latitude when deciding if the solution is acceptable. In simple terms, the
diagnostic is attempting to use the smallest set of adjustments to get the aircraft below the vibration levels
defined as acceptable limits (typically 0.2 ips). This is often the most rapid method to get the aircraft within
limits with as little maintenance activity as possible.

Weighting Mode (Selection Options: Default / Auto)

(a) Each aircraft script file contains a carefully established weighting structure. This is referred to as the
“‘DEFAULT” weighting structure. It is designed to act as a priority scheme, instructing the diagnostics
system, in cases where all Test States and vibration levels can not be reduced, what flight conditions and
vibration/track data points are to be targeted first.

(b) This weighting structure is determined by such factors as aircraft mission, type of rotor system, and
repeatability/effectiveness of adjustments at certain Test States.

(c) However, it is recognized that there are times when the system seems to be ‘disregarding’ a particular
data point, leaving out adjustments that might help tune the vibration to acceptable levels. One possible
reason for this phenomenon is that the default weighting has been ‘de-tuned’ or reduced in priority at that
particular data point for the benefit of others.

(d) Selecting the weighting mode to AUTO will instruct the system to review the vibration and track profile of
the current data set, and when necessary, modify the default weighting structure relative to the measured
data. This will allow the system to have more flexibility when calculating the optimal set of adjustments.

Adjustment Sequencing (Selection Options: On / Off)

(a) This setting, when used, employs a recognition that some types of adjustment are more difficult to install
than others. A sequencing scheme enables the system to selectively enable an adjustment type based
on an effectiveness versus preference. When enabled in the aircraft script file, the diagnostic will
sequentially enable the various adjustments based on a predefined pattern until an acceptable diagnostic
solution is achieved.

(b) When the default is OFF, the operator can assume that there is no sequencing established in the aircraft
script file, and therefore there is no ON option. When the default is ON, a sequence has been defined
and will be used for each diagnostic solution, and can be disabled by setting this option to OFF.

Diagnostic DOs and DON'Ts

Each aircraft type has some unique characteristics and a customized setup file: however, there are some
common rules of thumb which should be followed when using the diagnostic editing function and making
corrections to the aircraft. For specific airframe instructions, consult the aircraft specific work package or
Maintenance Manual. The ability to use the diagnostic editing functions combined with the airframe knowledge
will greatly enhance the ability to make proper corrections to the aircraft quickly. The following are some DOs and
DON'Ts to observe when making corrections to an aircraft:

DO verify that the aircraft needs corrections. The vibration and track levels should be reviewed after the initial
flight to determine if corrections are needed or if the aircraft is within required limits.

0011 00-5



0011 00

TM 1-6625-724-13&P

2.

DO stop making corrections when within acceptable levels. The diagnostic algorithm will always calculate a
correction even though the airframe levels are within spec. At low vibration levels, the predicted corrections
will generally improve track, but not make significant vibration level improvements.

DO use the Edit Adjustables to limit the number of corrections. The diagnostic routine will calculate
corrections for all locations not constrained by the aircraft setup file. Many times by using this editor, you can
reduce the number of corrections to be made and still reach the desired limit. If this is the case, use the editor
and put an N for the particular correction and review the predicted response. If the predicted response is
within limits, follow the new set of corrections.

DO make the corrections properly. The diagnostics won't work if the corrections are installed improperly.

DO monitor the vibration/track convergence. Generally there should be steady improvements in vibration and
track levels for each round of corrections. If this is not happening, there may be other abnormal mechanical
conditions that are preventing a proper solution. Improvements of greater than 50% per round of
adjustments should be anticipated for rough aircraft.

DO compare the previous predicted response vs. the actual response. They should generally be close. If
they are drastically different, there may be an abnormal mechanical condition that will prevent the diagnostics
from working properly.

DO monitor the track spread. Even though many of the diagnostic aircraft setups weigh vibration
improvements more importantly than track spread, if the calculated correction results in a large track spread
there may be other abnormal mechanical faults.

DON'T keep making corrections without an improvement in levels. When all else fails it may be time to do a
flat track on the ground and start over.

DON'T follow the recommendations blindly. The operator is still responsible for the airframe maintenance,
and the operator's judgment will make the AVA an effective tool. If some of the corrections don't make sense,
don't implement them. Corrections that don't make sense could be caused by a mechanical fault in the rotor
that is influencing the rotor diagnostics.

f. Summary

The

diagnostics capability of the AVA allows the simultaneous prediction of weight, pitch link, trim tab and other

adjustments for configured aircraft. The advanced measurement capability along with a sophisticated diagnostic
algorithm results in a system that typically corrects normal rotor track and balance problems within a few flights.

The

Test States, measurements, and diagnostics are custom tailored for each airframe by the aircraft

configuration file. The diagnostic algorithm utilizes all the track and vibration measurements made at each of the

test

conditions to come up with an optimum solution, which minimizes vibration and track over the complete

operating envelope. Weighting factors within the aircraft configuration file allow a trade off between track and
vibration levels allowing specific test conditions or types of vibration to be corrected at the expense of other test
conditions or vibration levels.

END OF WORK PACKAGE
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MANAGER MENU
AVIATION VIBRATION ANALYZER

This operation [deleting data records] will
permanently delete collected data.

Figures

FIQUIE 1. MaNager IMBNU ......c.ee ettt et e e e e et et e et et e e e e e et e et e e e et e e e e 1
Figure 2.|Data Maintenance Option Menu HIErarChy ..o 3
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The MANAGER function encompasses five separate functions that allow the user to change, control, or test. They
include:

» Data Maintenance
» Data Transfer

« Status

» Setup

* Test

The MANAGER is initiated from the Main Menu by pressing F4. The five functions appear in the Manager Menu
screen, sed figure 1]

Data Maintenance

Data Transfer
Status
Setup

Test

[DO] Select Option [QUIT] Go to Main Menu

Figure 1. Manager Menu

a. Selecting Data Maintenance (Database Maintenance)

Place the cursor over the Data Maintenance[ figure 2] selection from the Manager Menu and press DO. The data
maintenance option allows the operator to delete old files from the system.

NOTE
Verify CADU is on external power. A power down due to
low battery may cause loss of data during a
compression.

1. Compressing Data Records
This operation will recover disk space that is allocated, but currently unused. Use this operation after data
has been deleted to get maximum usage of the disk to store flight results. Select this option by placing the
cursor over Compress and pressing the DO key. At times it will be necessary to run the compress option. As
data is added, records are created in the database. These records have a particular structure that is unique
by aircraft type and Flight Plan. If a different aircraft type and Flight Plan is requested, it is not possible to use
the previous structure even though it may be empty because of data deletion. This has some important
implications. If a wide variety of aircraft types and Flight Plans are used, it is possible that deleting data will

0012 00-1 Change 1



0012 00 TM 1-6625-724-13&P

not free up space for the measurement that is being attempted. At this point it is necessary to run the
Compress utility.

Compress basically frees all the old structures and recopies data into new clean files. This tendency to not
re-use old database records results in what is commonly referred to as database fragmentation.

2. Deleting Data Records

This operation [deleting data records] will
permanently delete collected data.

This operation will delete data from the database. Select the option by placing the cursor over Delete and
pressing the DO key. Data can be deleted in one of the following ways:

a) Delete Aircraft Data. Deletes all flight data records for this type of aircraft.

b) Delete by Tail Number. Deletes all flight data for the chosen tail number of the aircraft.

d) Delete Aircraft Setup. Deletes all flight data and the setup information for the chosen aircraft.

(
(
(c) Delete by Flight. Deletes selected flight data for the chosen aircraft and tail number.
(
(

e) Delete Credit Card Data. If backed-up data exists on the installed CCM, this option may be used to
delete the stored data by Aircraft Type, Tail Number, or Flights.

After selecting one of the above options, prompting will occur one more time by a safety screen. Use the
RIGHT or LEFT arrow keys to place a Yes in the question box and press the DO key.

NOTE
When operation is to delete aircraft setup, a special
8-digit number must be entered in the Entry Form that is
displayed. When prompted, enter the following number:
27182818

The deletion operation allows deletions based on aircraft type, tail number, and flights. If an aircraft is
deleted, all setup data and flight results will be removed. If a flight or tail number is chosen, then the flight
results will be deleted. Tail numbers and aircraft can be deleted whether or not flight results exist.

Deletion by Flight ID is a more discriminating way of removing data and freeing space. Remember, the Flight
ID is a uniqgue number that is assigned to a particular flight. For instance, if a measurement is desired on the
flight line and a database full error occurs, it will be necessary to delete data. Returning to the oldest data for
that Flight ID and deleting the oldest data associated with that Flight ID would enable retaining more recent
data.

NOTE
Always compress after deleting data.

b. Selecting Data Transfer
Place the cursor over the Data Transfer, figure 3, kelection from the manager menu and press DO. Three data
transfer options will appear in the next screen. The functions and operation of these three functions are explained
in the following paragraphs.
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Figure 2. Data Maintenance Option Menu Hierarchy (Sheet 1 of 3)
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Figure 2. Data Maintenance Option Menu Hierarchy (Sheet 2 of 3)
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Figure 2. Data Management Option Menu Hierarchy (Sheet 3 of 3)
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Figure 3. Data Transfer Option Menu Hierarchy (Sheet 1 of 2)
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Figure 3. Data Transfer Option Menu Hierarchy (Sheet 2 of 2)
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Backup to Credit Card Memory (CCM)

Backup means transferring data stored in the AVA to a transportable memory that looks like a credit card.
Ensure the small battery cover on the CCM is facing away and that the end opposite the battery cover is the
end inserted into the slot. Insert the CCM into the slot at the back edge of the CADU (behind the panel). A
firm push on the CCM is necessary to engage it with the CCM interface mechanism inside the CADU.

To execute transferring data to the CCM, place the cursor over the Backup to CCM option and press DO.
The data to be backed up has to be identified by Tail number, Aircraft type, or Flight ID number via a set of
five screens. The last screen asks if data backup is really desired and whether to delete the original data
stored in the CADU.

Restore from Credit Card Memory (CCM)

Restore means downloading data from the CCM to the CADU memory To restore data from the CCM, place
the cursor over the Restore from CCM option and press DO. The restore procedure requires identifying the
data needing to be restored. The data to be restored has to be identified by Tail number, Aircraft type, or
Flight ID number via a set of five screens.

Transfer to PC

Transfer means downloading data directly from the CADU to an external computer. To transfer data to an
external computer, place the cursor over the Transfer to PC option and press DO. The data to be transferred
has to be identified by Tail number, Aircraft type, or Flight ID number via a set of screens. The last screen,
Entry Form, will ask if data back up is still desired. A YES answer is followed by two screens with explicit
instructions to follow in making the transfer to the PC. At the completion of the data transfer to the PC, a
menu appears prompting the user to enter either "yes" or "no" as to whether they want to delete the data
which was just transferred to the PC from the CADU database. The RADSCOM or WinRADSCOM I
communication package can be used on the PC to simplify the backup to PC operation.

Summary

The data transfer option allows the backup of collected data onto either a CCM device onto a computer
running RADSCOM or WinRADSCOM. The information that has been transferred can be reloaded into the
CADU database and used or reviewed again, even to the point of re-running diagnostics on the old data.

(@) The files transferred to the CCM are in a minimized binary format that allows for a maximum amount of
flight data to be stored. A directory is created on the CCM that stores the flight data by aircraft type, tail
number, and flight ID.

(b) The backup operation is usually performed when the CADU internal memory space is filled and the user
wants to make new measurements. First, the user performs a backup of the data that he wants to save
onto the CCM. Then he deletes this data from the CADU and performs a compress function (under Data
Management) to obtain more disk memory space.

(c) The directory structure of data backed up onto the CCM allows the user to restore flight data for a
selected aircraft by tail number or flight.

(d) Itis not necessary to use a credit card for data storage if there is access to an IBM compatible computer.
Data can be archived on inexpensive floppies or the hard disk. The data transferred to an external
computer is written in text format in the form of eight separate files. The format of these eight files is:

Selecting Status

The status report screenl_figure 4, provides a variety of system information that may be useful in system setup
and equipment setup. Not all the information will be displayed on the screen, but will be printed if the PRINT key
is pressed. Place the cursor over the Status selection and press the DO key. The Status Report provides the
following information:

1.
2.

Current setup including the current Aircraft Type, Flight Plan, Tail Number and Flight Flown.
Available aircraft types that have been loaded into the CADU database.

Printer Status. This block indicates the current printer type that has been selected and whether the printer is
running. In order to print screens, the printer type should be selected to be compatible with the printer.
Printing should be enabled and the spooler should be running.

Measured Results. This block provides a list of the number of each of the measurement types currently
stored in the database.
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5.

Current Units. This block provides a table of the current selected display units. Display units can be modified
from the Manager Menu Setup option.

Required Installation. This section provides basic setup information for the aircraft type currently selected. It
includes the UTD installation angle and the type of accelerometer selected for each of the channels.

d. Selecting Setup
The Setup Menu contains all the operations to change the current system's setups, seé figure 5. The following is
a description of those operations:

1.

Printer Options

The AVA contains a print spooler that is capable of storing up to twenty selected screen images and sending
them to the printer. The CADU provides both parallel and serial interfaces for printers. The serial interface is
used with the AVA printer or a serial printer with Epson graphics. The parallel interface is used with printers
containing a Centronix parallel interface with Epson graphics. In order to change the number of screen
images that can be stored, refer to ENABLE command. The CADU is designed to control several different
serial interface type printers, such as Epson compatible printers and the AVA printer. Place the cursor over
the Printer selection and press DO. Use the UP and DOWN arrow keys to maneuver through the menu
selections described in the following paragraphs.

(a) Changing Printer Types
To change the printer type, position the cursor over the Change Type selection in the Printer Control
Menu and press DO. A list of available printer types will be displayed. Position the cursor over
the desired type and press DO. The new printer type will be installed.

(b) Changing Printer Ports
To change the printer port type, position the cursor over the Change Ports selection in the Printer Control
Menu and press DO. A Printer Ports selection menu allows the operator to select either the parallel or
serial printer port, which ever is required for the printer being used.

(c) Enabling/Disabling Print Spooler
The print spooler buffers screen images for printing while the printer is not hooked up. Once the printer is
hooked up, the screens will be printed out in the order that the screens were spooled to the buffer. When
the spooler is enabled, screens are printed. When the spooler is disabled, screens are just buffered in
the CADU’s internal memory. After the CADU is rebooted, the print spooler is returned to the enabled
state. To enable or disable the print spooler, position the cursor over the desired selection in the Printer
Control menu and press DO. It is recommended to leave print spooling enabled.

(d) Flushing Print Spooler Buffer
Screens that have been previously spooled can be deleted, if printing is no longer desired or a user
prefers to print new screens rather than old screens. To delete old buffered screens, position the cursor
over the Flush Queue selection and press DO.

(e) Printer Spooler Failure
In the event of a printer spooler failure, it will be necessary to restart the spooler. To restart the spooler,
position the cursor over the Restart Spooler option and press the DO key. This option is only available if
the printer spooler is not running.

Setting System Time and Date Function

This function allows the current time and date to be changed. To select this function, place the cursor over
the Set Time & Date option and press the DO key. An entry will appear. Use the UP and DOWN arrow keys
to move through the selections. Use the HELP key on a chosen selection (highlighted) for specific
information on that choice. Use the numeric keypad to enter values. In cases where two digit values are
required (such as the date) use the LEFT and RIGHT arrows keys to position over the appropriate digit to be
changed. To cancel changes, press the QUIT key to exit anytime.
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Figure 4. Status Report
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Figure 5. Setup Option Menu Hierarchy
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Changing Accelerometer Type

NOTE

Changing accelerometer types will generally require a
different cable. Ensure an applicable cable is available
prior to making an accelerometer change.

This function allows the changing of the current type of accelerometers in use. To select this function, place
the cursor over the Accelerometer option and press the DO key. An entry form will appear displaying the
current accelerometer in use for the selected aircraft. Use the LEFT and RIGHT arrow keys to change
accelerometer types. Use the UP and DOWN arrow keys to move to another choice. When the changes
have been made, press the DO key to accept changes and exit. To cancel changes, press the QUIT key to

exit anytime.
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Changing Display Units

The AVA is capable of changing units used for display by using a simple menu. It is possible to display
vibration in units of ips, mils or g's. Phase can be displayed in units of degrees, clock hours, radians, or
Chadwick-Helmuth clock hours. Track can be displayed in units of mm, meters, feet, inches, or mils. Once
the units are set, they remain installed until they are changed using this menu or the system is reformatted.
To modify the selected display units, place the cursor over the Units selection and press DO. The entry
screen will appear. Use the UP and DOWN arrow keys to select the type of unit to be modified. Use the
LEFT and RIGHT arrow keys to toggle between the possible unit choices. One or all of the unit types can be
modified while in the Entry Form. Once the choices have been made, press the DO key to install the choices
in the database. To cancel changes, press the QUIT key to exit anytime.

Adding a New Tail Number

A new tail number can be added from the setup menu by positioning the cursor over the Tail Number
selection and pressing the DO key. An Entry Form will appear. The numbers can be entered from the
numeric keypad and letters can be entered by toggling through the alphabet using the F1 and F2 function
keys. F1 will toggle forward through the alphabet one character at a time and F2 will toggle backward. The
RIGHT and LEFT arrow keys can be used to select a specific character position. After the desired number
has been entered, press the DO key to store the result in the database. To cancel changes, press the QUIT
key to exit anytime.

Selecting Test

The Test selection of the Manager Menu_figure 7, allows the operator to select either testing of the CADU keypad
or the CADU display screen. The Keypad Test provides the operator with a means of verifying the proper
operation of the CADU input keys, while the Display Test allows the operator to verify that the display screen is
operating properly.
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