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RELEASF NOTES

2515 Computer-Aided Test System
RTA Data Acquisition Program

Version 2.0
8-MAR-85

¢4¢ Introduction **¢

A detailed discussion of the RTA Data Acquisition Program is found in Section V of
the 2515 Computer-Aided Test System Operation Manual, Publication Number 2515-
0100. The Receiving Checkout Test is contained in Section II of the same manual.

The RTA Data Acquisition Program allows interactive acquisition of data controlled
via the 2515 front panel. The MODAL storage format allows archiving of measured
data in a format compatible with the SDRC MODAL and MODAL-PLUS analysis

programs.

A panel setup named PAN2. SCR is included in the distribution diskette along with
RTA version 2.0. This setup is used by GenRad field service engineers for diagnostic
purposes only. The customer should not copy it onto his/her Winchester disk.

Make sure a copy of RTA Version 1.0 is saved somewhere. The new Version 2.0 of
RTA should be loaded onto the Winchester disk DLO: or DL1: from the backup
floppy. Running this program from the floppy drive is possible if one has booted to
the DY: but response is sluggish.

Please note that if the following files exist on the system they NEED NOT BE
DELETED before running the new Version 2.0 of RTA.

PANMEM. SCR
DATMEM. SCR

These are the scratch files into which the RTA V1.0 program stores and recalls
Panel setups and MEMory data. RTA Version 2.0 program saves the same
information into two new scratch files:

PAN2. SCR
DAT2. SCR

- If you want to use the Version 1.0 scratch files with RTA V2.0, execute the
following sequences first:

COPY PANMEM. SCR PAN2.SCR
COPY DATMEM.SCR DAT2. SCR

If RTA Version 1.0 is run again for any reason the old scratch files must be used.
RTA Version 2.0 scratch files are NOT COMPATIBLE with the RTA Version 1.0
program. As the new files are automatically created by the program during its first
run, it takes a long time to begin displays since it is creating the new scratch files.

lof 2
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$¢% New Features and Changes ***
The following enhancements to RTA Version 1.0 have been made in RTA Version 2.0.
e BLOCK MATH operations (5.10.8, p 5-62)
® HARMONIC and SIDEBAND cursor modes (5.11.2 to 5.11.6, pp 5-67 to 70)
e PROBABILITY Mode (5.8.1.1, p 5-16)
® AUXILIARY DELAY of Channels from Trigger Channel (5.8.8.6, p 5-42)
e STANDARD File Format Storage (5.12.1, p 5-74)
e INCREASE SIZE OF FILE File Allocation Function (5.12.4, p 5-77)
e MEMORY PANEL Directory Listing (5.12.8.3, p 5-86)
® ORBIT Function Display (5.10.4.3, p 5-53)
e CPM and ORDERS Frequency Units (5.10.7.2, p 5-61)
e Stored Panel Sequences (5.12.9, p 5-86)
e Burst Random Output Signal (5.13.1, p 5-89)
e Function files opened in MPLUS can be stored into in RTA.

NOTE: Storage to DY Device

Storage to the DY: device is not possible from the RTA program unless the DY:
handler is loaded prior to running RTA.

.LOAD DY:

NOTE: MODAL Format Storage

Storage into a MODAL format file was limited to 500 function records in Version
1.0. In Version 2.0 up to 15,000 functions may be stored in one function file
(MODAL or Standard format).

NOTE: Trigger Hysterisis

Paragraph 5.8.8.7 of the manual explains the effects of trigger hysterisis on impact
type testing. On 2515 systems shipped after December 1984 trigger hysterisis has
been disabled allowing the trigger level to be specified as low as 1% (instead of the
10% limit noted in the manual). The information regarding "Bandwidth" and
"Trigger under ZOOM?" still applies.

20f 2
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SECTION I
DESCRIPTION AND GENERAL INFORMATION

This section provides an introductory description of the 2515 Computer-Aided
Test System, its functions and features, its controls and connectors, and general
information.

1.1  SCOPE AND RELATED DOCUMENTS

This manual is the basic user/operator guide for the 2515. It provides
instructions for initial installation, a familiarization and basic operating procedure
for new users, and comprehensive general operation and application descriptions for
the basic data acquisition and signal analysis operating software. Also included are
instructions for the use of the RT-11%* software operating system in data file
management operations.

Related manuals listed below are supplied with the system and include manuals
provided for additional software.

2515 Computer-Aided Test 2515-0101
System Service Manual

2515 Computer-Aided Test 2515-0102
System Diagrams and Parts Lists

SDRC Modal Analysis User Manual 2515-0170
TSL2 Time Series Language 2515-0110

for 2515 Systems

The service manual, Publication 2515-0101, contains hardware theory of
operation, diagnostic and repair procedures, and the diagrams and parts lists manual,
Publication 2515-0102, supports it. While the service and diagrams and parts lists
manuals may be of interest to users, they are intended only for GenRad-qualified
service personnel and are supplied so as to be on-site in case of service calls. Normal
service philosophy is return to GenRad Service. All necessary installation and
preventive maintenance procedures are contained in this user's manual.

*RT-11 is the Digital Equipment Corporation (DEC) single-user operating system for
the microcomputer that controls the 2515. RT-11 is invisible to the user for general
operation, but it is used directly for subsequent management of data files created
during signal analysis operations.

1-1
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1.2 PURPOSE AND FUNCTIONS

The 2515 is a portable multi-channel (4 channels standard, up to 16 channels
optional), digital signal processing system for general purpose data acquisition and
analysis. It provides numerous functions for spectrum and time series analysis, and
includes several features for use in conjunction with SDRC MODAL software for
structural mode shape analysis. MODAL software runs on the 2515 and can be
called up directly from the basic panel operating program. The processing and
versatile display functions, and miscellaneous functions, are summarized in table
1-1 along with hardware specifications and characteristies.

Although it is designed to be operated as an instrument from the front
panel, and is fully self-contained for field portability, the 2515 is nonetheless a
complete computer controlled and software driven system. It maintains the
simplicity and directness of pushbutton operation, yet allows the flexibility of
software control.

1.3 PHYSICAL DESCRIPTION

The 2515 consists of three separable units: a keyboard, a 53" mini-floppy
disk drive, and the main chassis with control panel on the front and connector panel
on the rear.

The keyboard is connected by cable to a rear panel connector. Funections
available in the standard signal analysis software package (RTA) are all controlled
from the pushbutton front panel. However, for users who may prefer keyboard
operation, any front panel pushbutton function may be duplicated by entry of a two-
character mnemonic code from the keyboard; or the keyboard and panel may be used
together, for example by generally controlling operation from the panel but using
the keyboard instead of the ENTRY section pushbuttons on the panel to make
alphanumeric entries such as display labels and file names. The keyboard is required
for operation of additional software packages such as MODAL analysis or TSL
programming.

The floppy drive is also connected by cable to a rear panel connector. The
floppy disk capability is included to provide access to external mass storage. It
serves two principal purposes: (1) initial loading, reloading, and updating of basic
operating programs (or diagnostic programs, which are not resident on the internal
disk), and (2) external archiving (storage) of test data files and transfers of data
files between systems.

The main cabinet mounts the front pushbutton control panel, rear connector
panel, 7" display CRT, and permanently installed 10-Megabyte Winchester disk
drive. Inside are the system power supply and card cage for the system electronics.
Further descriptions of the internal components are given in the functional bloek
diagram discussion which follows.
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Table 1-1. List of Specifications

DIMENSIONS AND WEIGHT

Main Chassis:
Height
Width
Depth
Weight

Floppy Storage Chassis:
Height
Width
Depth
Weight

Keyboard Chassis:
Height
Width
Depth
Weight

Printer Chassis (Opt):
Height
Width
Depth
Weight

POWER REQUIREMENTS

Voltage
Frequency
Power

ENVIRONMENT

Temperature
Humidity

Safety Standard
Test Standard

1-3

10.5 inches (18 ¢m)
17.0 inches (43 cm)
24.0 inches (41 cm)
70.0 pounds (31.5 kg)

4.0 inches (10 cm)
6.0 inches (15 em)
9.0 inches (23 em)
3.2 pounds (1.45 kg.)

1.5 inches (4 em)
19.0 inches (48 cm)
8.5 inches (22 em)
5.6 pounds (2.52 kg)

4.0 inches (10 em)
17.0 inches (43 em)
17.0 inches (4.3 cm)
12 pounds (5.4 kg)

120, 220, or 240 nominal
50/60 Hertz
500 Watts

10°C to 45°C, operating

20% to 80% RH @ 40°C non-
condensing

UL 1244 specifications
GenRad Class 2
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Table 1-1. List of Specifications (continued)

INPUT

Number of Baseband Mode Channels: Four analog channels standard
(optionally expandable to 16).

Number of Zoom Mode Channels: Two channels standard (optionally
expandable to 8).

Frequency Range: DC to 25.6 kHz with alias protection
on all channels. »

Anti-Alias Filters: 15 selectable digital filter ranges
below 25.6 kHz. One analog filter at
25.6 kHz.

Dynamic Range: >70 dB with 12 bit A/D conversion.

Amplitude Flatness: +0.25 dB over the entire frequency
range.

Input Sampling: Simultaneous sample and hold (all
channels).

Channel-to-Channel Match: 0.2 dB amplitude, <2.0 degreés phase

to 10 kHz, <4.0 degrees phase to 20 kHz,
<8.0 degrees phase to 25.6 kHz.

Input Impedance: 100K ohm shunted by <150 pf.

Input Coupling: AC (-3 dB at 0.8 Hz), DC, PCB
transducer bias source.

Sensitivity: 8 ranges (62.5 mV, 0.125 V, 0.25 V, 0.5
VvV, 1.0 vV, 2.0 V, 4.0 V, 8.0 V peak
input).

Maximum Operating Level: 10 V (full-scale sensitivity typically

tolerates a 20% overrange).

Maximum Voltage: Protected to 25 V.

BASEBAND ACQUISITION

Bandwidths: 15 selectable ranges from 1.28 Hz to
20.5 kHz, plus 25.6 kHz.

Frame Size: 6 selectable ranges from 256 to 8,192
points/channel.

Frequency Lines: 320 alias-free lines for every 1,024

input points in the frame.
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Table 1-1. List of Specifications (continued)

Z0OOM ACQUISITION

Operation: User-specified window in the range
DC to 25.6 kHz.

Control: Center frequency selectable to 1.0 Hz
resolution anywhere in DC to 25.6
KHz range.

Bandwidth: Selectable in factors of 2 from 2.5 Hz

to 20.5 kHz.

Resolution: Same as baseband mode.

TRIGGERING

Acquisition Modes: Free run or triggered.

Trigger Level: Adjustable percentage of full scale.

Trigger Slope: - +or -

Trigger Delay: Pre-trigger and post-trigger delays
Pre-trigger: <T (T is the time of one frame)
Post-trigger: <32,000 t (t is sample interval)
Resolutioﬁ: +3 At

External Trigger: TTL level.

Overlapped Processing: 0%, 50%, Max.

STORAGE
Capacity: 10 Mbytes on Winchester drive and 0.5

Mbytes on mini-floppy drive.

1-5
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Table 1-1.

List of Specifications (continued)

OUTPUT SIGNALS

Sine Wave:

Random Noise:

Band Translated Random Noise:

DISPLAY
Size:

Resolution:

Amplitude Adjustment (all signals):

1 Hz to 25.6 kHz in 1 Hz increments.
4.5 Vrms maximum level.

25.6 kHz fixed bandwidth. 1.0 Vrms
maximum level.
Noise bandwidth concentrated in

analysis band (including zoom bands).
1.0 Vrms maximum level.

Adjustable attenuation of output level.

7-inch (diagonal measure).

640 lines horizontal.
480 lines vertical.
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Table 1-1. List of Specifications (continued)

RTA DATA ACQUISITION
Input

Number of Channels:

Sensitivity:

Baseband Resolution:

Maximum Resolution (lines):

Maximum
Number of Frequency Lines

Four (to optional 16) in baseband mode.
Two (to optional 8) in zoom mode.

8 ranges plus autoranging.

Number of Channels

(Cross-Channel Acquisition  Standard Optional
Mode) Memory Memory

320 16 16

512 12 16

640 16

1280 16

2560 12

Processing
Measurements Performed:

Time domain:

Frequency domain:

Amplitude domain:

Block Arithmetic Operations:

1-7

Input time, averaged time, auto
correlation, cross correlation, impulse
response.

Input speetrum, frequency response

function, coherence, auto power
spectrum, linear spectrum, power
spectral density, Cross power
spectrum, transmissibility, coherent
output power.

Probability density function,

cumulative distribution function.

+H o= X, 3y
double),
double).

integration (single or
differentiation (single or
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Table 1-1. List of Specifications (continued)

Averaging
Types:

Control:

Weighting Windows:

Triggering

Acquisition Modes:
Free Run:

Automatic or Manual:

Storage

Spectrum Recall:

Setup/Recall:
Display
Graphics:

Formats:

Cursors:

Single:

Sideband:

Harmonic:

Additive, exponential,

peak hold.

subtractive,

Run, stop, resume, automatic reject,
manual reject.

Uniform, Hanning, flat top, special
(Blackman-Harris), force (impact),
response (impact), correlation (zero
padding).

Free run, auto arm trigger, manual
arm trigger.

New  measurement initiated at
completion of previous measurement.

New measurement initiated when
signal into armed trigger channel
meets specified threshold. Any
channel may be used for trigger.

Data can be stored and retrieved with
calibration and annotation inform-
ation.

Multiple setup states can be stored
and recalled. i

Real-time displays of measurement
data with interactive format and unit
selections.

Full screen, split screen (top/bottom),

superimposed displays of measured
functions.

Main cursor and reference cursor for
relative readouts.

Up to 7 on both sides of main cursor.

Up to 15 at harmonics of main cursor.
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1.4 FUNCTIONAL DESCRIPTION

Some knowledge of the internal components and the data aecquisiton
hardware may aid in understanding and taking full advantage of the functions
described in the section on operation. Figure 1-1 is a simplified block dlagram of
the major functional sections. The following paragraphs provide a brief overview of
their functions and relationships.

1.4.1 General Structure

The DEC LSI-11/23 Processor and GenRad 2501 Microprocessor (a bit- slice
processor) provide a two processor architecture allowing parallel operations for high
speed performance. Refer to figure 1-1.

Compatible interfacing of the major components is performed by two buses.
These are the LSI-11 Q-Bus and the Microprocessor bus.

The standard LSI-11/23 Processor allows the integration of a @Q-bus
interface to the Memory Controller, a Winchester/Floppy interface which is
connected to the Floppy Disk Drive and storage chassis, and a four port serial
interface. The serial interface ports integrate the control panel and remote or
auxiliary peripherals to the system.

The 2501 Microprocessor uses the microprocessor bus to control the data
acquisition system, signal output system, graphies display, and arithmetic booster
hardware. @ The devices are controlled as Q-bus interface devices and are
implemented through device emulation by the 2501 Microprocessor.

Subordinate to the microprocessor bus and the Q-bus are the analog input
FIFO, pseudo-Unibus, and channel control buses.

The analog input FIFO bus from the channel control board sends data and
FIFO status to the memory controller.

The channel control board communicates with and controls the channel
boards using a common channel control bus.

The pseudo-Unibus is used to interface the Unibus memory with rest of the
system via the memory controller. The LSI-11/23 processor controls the pseudo-
Unibus by controlling the status of two control lines.

An independent display monitor is also integrated into the system and is
provided raster scan graphics with 480(x) by 640(Y) resolution by the microprocessor
system.

1.4.1.1 LSI-11/23 Processor Board. The LSI-11/23 Processor is manufactured by
Digital Equipment Corporation, supported by the RT-11 operating system, and
features a 18-bit addressing range. The 2515 system is based on the DEC LSI-11/23
processor thus allowing a wide range of diagnostic software and peripherals to be
compatibly integrated.

1-9
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Figure 1-1. Simple Block Diagram, 2515 Computer-Aided Test System
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The LSI-11/23 processor controls the 2515 by interfacing with the 2501
microprocessor and the main memory via the Q-bus interface on the Memory
Controller board. The DEC KEF-11AA floating point and memory management unit
(MMU) is also installed in the standard 2515 system.

1.4.1.2 Winchester/Floppy Interface Board (WINC05). The WINCO05 is a Q-bus com-
patible board. It provides DEC RX02 emulation for the 5%-inch floppy drive at a 0.5
megabyte capacity and emulation of two RLO1 devices for the Winchester at 5.0
megabyte capacity each.

The LSI-11/23 sees the WINCO05 as two fully transparent controllers,
Winchester and floppy.

1.4.1.3 Winchester Disk Drive. This disk drive is supported by the WINC05 RLO1
emulation and provides 10.0 megabyte formatted capacity.

1.4.1.4 Floppy Disk Drive. This 52" flexible (floppy) disk drive is integrated into
the system by an input/output cable connection at the rear panel and is controlled
by the LSI-11/23 processor through the WINCO05 controller. The 52" disk is
two-sided, removable, and provides standard 96 tracks per inch in double density
recording, amounting to 0.5 megabyte total storage capacity.

1.4.1.5 Serial Line Interface Board. The PM-DLV11J is a 4-channel (four ports)
asynchronous serial line interface between the LSI-11 Q-Bus and other devices.
Port 1 is used to interface with the front control panel. Port 2 connects the
LSI-11/23 with a remote serial interface. Port 3 and 4 are for use with auxiliary
serial interfaces and are spares for customer selected expansion. The interface
receives parallel data from the Q-bus, converts it to a serial word and transmits to
the peripheral device. It will also receive serial data and convert it to parallel data
to be sent to the central processor, LSI-11/23.

1.4.1.6 Control Panel Boards 1 and 2. Operator control and selected inputs can be
accomplished with the pushbutton switches located on the control panel. There are
79 dedicated switeh locations and an additional 22 available for future expansion
(total 101). Fourteen LED indicators provide mode and entry verification and cursor
status. A tone generator and speaker provide 15 different tones alerting the user to
the status of the inputs. When a selection is entered (a pushbutton is pressed) the
data is immediately transmitted serially via the serial interface board to the
LSI-11/23 processor.

1.4.1.7 2501 CPU Board. The 2501 microprocessor is a special purpose, high speed
computer constructed from approximately 140 integrated circuits (some of which
are located on the PROM board). The microprocessor has 32-bit wide instruction
paths and 16-bit wide data paths. The instruetions are stored in PROM and typically
take approximately 300 nanoseconds to execute.

The basic arithmetic capability of the microprocessor is contained within a
4-chip LSI arithmetic unit, Am2901. The CPU contains a scratchpad and stack
memory consisting of 256-words by 16-bits addressable in several modes. The
256-word memory is used to provide a fast storage supplement to that included in
the Am2901 unit.
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The CPU also has a dedicated hardware stack (16 levels deep) that is used
to supplement subroutine calls, returns, and interrupts.

Additional devices are interfaced to the microprocessor by the use of a
general purpose, high speed microprocessor bus.

1.4.1.8 PROM Board. The PROM board contains the microinstructions that are
read out and executed by the 2501 microprocessor. The PROM board also contains
the scratechpad memory, real time clock, and fractional multiplier.

The scratechpad memory is 256 words x 16 bits and is actually part of the
microprocessor but is located on the PROM board for ease of layout. See paragraph
1.4.1.7. ‘

1.4.1.9 Memory Controller Board. The memory controller contains the logic
necessary to sequence memory accesses among three ports. These ports are
provided for the LSI-11/23 processor, 2501 microprocessor, and the analog input
FIFO port.

The memory controller arbitrates the priority given to the three ports.
FIFO status affects the priority structure in that if the FIFO is 1/2 full it will be
given service priority.

The memory controller board also contains a Q-bus slave and interrupt
vector interface. This allows the microprocessor to interrupt the LSI-11/23 and act
as a slave for three sets of Q-bus hardware I/O page addresses. This is used to
emulate Q-bus devices.

1.4.1.10 Unibus Memory Board. The main memory is a 256 kilobyte add-in MOS
memory. Optional memory expansion is provided by replacing this board with a 1.0
megabyte MOS memory board.

- Access to the Unibus memory is governed by the memory controller
(which provides 21 bits of address) and it alone communicates directly with the
memory using the pseudo-unibus lines. This allows use of higher data rate Unibus
memory on a Q-bus based system.

1.4.1.11 Utility Board. This board contains an arithmetic booster, and test signal
generator and interfaces with the 2501 microprocessor.

The booster processor enhances the speed of multiply/accumulate
operations in windowing, filtering, and FFT calculations and performs the necessary
arithmetic caleulations in conjunction with the mieroprocessor.

The test signal generator is designed to generate sine wave and random
signals. The generated test s:gnal output is available at the front panel BNC
connector.
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1.4.1.12 25 kHz Channel Board. The standard 2515 system contains four 25 kilo-
hertz channels (on one 6-wide board) and is expandable up to 16-channels (four
6-wide boards, each containing four channels).

The channel board acquires analog signals and processes them with a
combination of analog and digital filtering under the direction of the channel control
board.

The basic sampling rate for the 25 kHz system is 65.536 kHz which is a
15.25 microsecond interval. Each board is capable of processing four baseband
channels or two Zoom channels during one 15.25 microsecond interval. On each
channel board, three distinet processes happen concurrently under direction of the
channel control board.

1) Simultaneous sampling of all channels and sequential analog to digital
conversion of four channels per board;

2) Multiplication of analog/digital results by a ecissoid (Zoom) or constant
(Baseband);

3) Digital filtering of the multiplier output with a cascade of decimate-
by-two filters.

1.4.1.13 Channel Control Board. The control board provides the necessary timing
and data buffering for up to four 25 kilohertz channel boards.

The control board is interfaced with the CPU board via the microprocessor
bus and to an access port on the memory controller board. Communication with
each channel board is accomplished by a common channel bus.

Channel board filtering computations are sequenced and in step under
direction of the control board. Results of the calculations are transmitted to the
control board which stores them into memory. Selected data goes to the FIFO to be
output to memory along with trigger status information. Overload conditions are
also sent to the control board for access by the 2501 microprocessor.

1.4.1.14 Medium Resolution Display Board. The display board provides the
interface between the 2501 microprocessor, the keyboard, the line printer, the
vector generator and the associated display. The board includes a bidirectional
serial TTL keyboard interface which can be optionally converted to parallel by the
addition of one integrated circuit. It also includes a compatible printer interface.

The display format is 640 horizontal by 480 vertical pixels. Individual
pixels may be read or written by the 2501 microprocessor. On ecommand, hardware
serolling provides the capability of moving the display up or down two or more scan
lines.

The display memory comprises two frame buffers, separately accessed and

displayed, to improve animated displays. An additional mode, SUPERMODE, allows
superimposing both frame buffers on the CRT.
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Video output is standard TV (RS-170) capable of driving a 75 ohm line.
Additional TTL level horizontal and vertical sync outputs are provided. The vertical
rate, 50 or 60 Hz, is selectable.

The keyboard interface performs all the receiving and transmitting
functions (serial and parallel) between the 2501 microprocessor and the keyboard.

The printer interface allows the 2501 microprocessor to transmit 8 bits of
parallel data and a strobe to the printer and also receive status back from the
printer.

1.4.1.15 Power Supply. The power supply provides four outputs of +5V, +12V,
+15V, and -15V. Input voltage is 115/230 VAC, 50-60 Hz, and is switch selectable.
Additional AC line filtering is provided by a 10 amp line filter.

1.4.1.16 Display Monitor (CRT). A 7" display monitor is integrated into the
standard 2515 system.

1.4.1.17 Expansion Slots. There are three 2-wide expansion slots which can be
used for Q-bus options. There are also three 6-wide slots which will allow the
expansion to 16 channels. The slots are configured for three additional 25 kilohertz
boards.
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1.5 SOFTWARE SUPPLIED

All panel program operating software is pre-installed and ready to run on
the internal Winchester disk drive. The following software is supplied on floppies:

1 ea. 2515-0605
1 ea. 2515-0650
2 ea. 2515-0690
1 ea. 2515-0691

RT-11 Runtime System
RTA Real Time Analyzer
XXDP Diagnosties

RT-11 Diagnostics

1.6 OPTIONS AND ACCESSORIES
Several hardware options and accessories are available for system expansion

and general use. A GenRad representitive can provide detailed information and
assistance in selecting any of the hardware options and accessories listed below.

2515-9400 Rack Mount Kit

2515-9401 Channels 5-8 (with 16 ch. BNC box)
2515-9402 Additional Four (4) Input Channels
2515-9403 Monitor, Large Sereen

2515-9404 Extended Memory, 1 Mbyte total
2515-9405 Dual 8" Floppy Disk Drive
2515-9406 Printer/Plotter

2515-9407 Shipping Case, System Unit
2515-9408 Shipping Case, Monitor/Plotter
2515-9410 Paper, Printer/Plotter, 1 Case
2515-9411 Diskettes, Mini-Floppy, 1 Box of 10
2515-9412 Diskettes, 8" Floppy, 1 Box of 10

Although printer, paper and floppy diskettes are available from GenRad,
HP92160C paper or equivalent and CDC 429 diskettes or equivalent may be used.
For specific installation instructions for optional equipment, refer to Section II,
paragraph 2.12.

Software options are also available:

2515-0610 TSL2

2515-9440 MODAL I

2501-9430-5 MODAL Plus

2515-9444 DataLink

2501-9464-5 OPTIMOD

2501-9431-5 SABBA

2501-9434-5 MODAL Plus & SABBA
2501-9462-5 MODAL Plus & OPTIMOD

1.7 CONTROLS, INDICATORS, AND CONNECTORS

Figures 1-2 and 1-3 and tables 1-2 and 1-3 summarize the functions of
visible controls and connectors. Additional details on menu operations and
connector wiring and functions are given in Sections II and IIl. The pushbuttons are
only active when a program (such as RTA) that supports the use of the panel is being
executed. Figure 1-4 illustrates the keyboard. Operation from the keyboard is
discussed in Section III, paragraph 3.3.
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Table 1-2. Front Panel Controls, Indicators, and Connectors

Types: Immediate — causes an action
Menu — presents a menu of one or more pages for selection of functions
Entry -- requests or allows an alphanumeric entry

Name Type Function

DISPLAY Group

REAL
TIME

AVG
MEM
NEXT
CHAN
SINGLE

DUAL

OVLY

EXCHNG

NEXT

A (UP)

v (DOWN)

FUNCTION

Immed

Immed

Immed

Immed

Immed

Immed

Immed

Immed

Immed

Immed

Menu

Displays instantaneous function of current input frame.
FUNCTION menu provides choice of time domain, spectrum,
all-channel levels, or orbit diagram of two channels.

Displays averaged auto or cross spectra, or functions
computed from them as specified under FUNCTION.

Displays data retrieved from storage by the most recent
RECALL.

Sequences displays through the list of currently active
channels or channel pairs for cross-channel functions.

Gives full screen to one display; allows presentation of setup
summary on top two lines.

Presents dual display (upper and lower) of two functions.
Suppresses setup summary to allow room for both.

Presents dual display of "lower" function overlaid on full grid
and "upper" function, provided that the two displays are
compatible.

Exchanges upper and lower displays. Only the upper display
is accessible for modification by other DISPLAY group
functions.

Turns "pages" to proceed through menus. NEXT also causes
ENTER if there is a menu selection or an alphanumerie entry
pending.

Move pointer to make menu selections or adjusts input
channel level setting or Y axis scaling when no menu is
present on the display.

Presents menus for choices of function to be displayed and
for complex fun tions the plotting format. Menus and
available functions vary depending on current selections of
auto or cross-channel mode, real time or averaged display,
and mode of averaging in time or frequency domain.
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Table 1-2. Front Panel Controls, Indicators, and Connectors (Continued)

Name Type

Function

X SCALE Menu

Y SCALE Menu

CHANNEL Entry

UNITS Menu/
Entry

BLOCK Menu/

MATH Entry

ACQUISITION Group

RUN Immed
CONT Immed
ARM Immed
HOLD Indic

Presents menus for choices of X axis scale: linear or
logarithmie, automatic or specified expansion, frequency
scale in Hertz or cyecles per minute or orders for rotating
machinery.

Presents menus for choices of Y axis scales: linear or
logarithmie, automatic or expanded over specified ranges of
values or decibel, and allows blanking of frequency response
data (transfer function only) with coherence less than a
specified level.

Presents a prompt for entry of the number of the channel to
be displayed, or a pair of channel numbers for cross-channel
functions.

Presents menus for selection of units and normalization of
units for Y axis of display. Provides choice of volts or user-
specified engineering units, or dB units relative to either.
Allows normalization of units to present readout in linear
amplitude (units), power (units squared), power spectral
density (units squared/Hz), or energy density (units squared
seeconds/Hz).

Provides access to arithmetic operations that may be
performed on a spectrum or between two spectra. Includes
add, subtract, multiply, divide, integrate, and differentiate.
(This funetion is not presently implemented.)

Starts and stops averaging accumulations. Press to start,
press to stop and hold. Clears current average on start.

Continue an averaging run after stop. Does not clear
average. In manual acceptance mode, indicates current
frame is to be included. :

Arms the trigger in manual mode. Indicator lights when
trigger is armed, goes out when trigger event occurs.

Lights when a new input frame is available. In manual
acceptance mode, pressing the HOLD button rejeets this
frame. (Press CONT to accept the frame.)
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Table 1-2. Front Panel Controls, Indicators, and Connectors (Continued)

Name

Type

Function

CURSOR Group

< (left) Immed
> (right)

MAIN Immed
HARMONIC Immed
SIDEBAND Immed
REF SET Immed
ABS/REL Immed
STORE Entry
RECALL Entry
> < (dec) Immed
<> (inc)

ENTRY Group

STORAGE Group

TYPE

DIR

Menu/
Entry

Menu/
Entry

Moves main cursor. Cursor may also be initially positioned
by pressing SINGLE and immediately ENTERing a numerical
value for desired position entry.

Turns off HARMONIC or SIDEBAND and prompts user for
main cursor position.

Displays additional cursor lines at harmonies of the main
cursor frequency.

Displays additional cursor lines above and below the main
cursor frequency to locate sidebands. Sideband cursors are
spread or closed by the associated arrow buttons.

Fixes a reference cursor at current location of main cursor.
The ABS/REL function may be used to obtain cursor readout
as ratios or differences between the main and reference
Cursors.

When reference cursor is set, this function switches cursor
readout between absolute values for main cursor or relative
values between main and reference.

Stores current location of cursor for later recall. Up to 10
cursors may be stored, identified by reference numbers
ENTER'ed after the STORE button is pressed.

Restores a stored cursor, identified by number, to the
display.

Used to decrease and increase the sideband delta frequency
during sideband cursor mode.

These buttons are used for alphanumeric entries and for
arithmetic operations.

Begins sequence of menus to create or open disk files, specify
plotter setups, and select certain modes of operation. Also
provides function deletion capability.

Prints listings of records contained in the open file or in
temporary storage memory buffers. '
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Table 1-2. Front Panel Controls, Indicators, and Connectors (Continued)

Name Type Function

STORE Menu Requests storage record identification and executes storage
of AVG data.

RECALL Entry  Requests entry of desired record identification and executes

recall to MEM.

MEASUREMENT SETUP Group

MODE

CHANS

LEVEL

FREQ

AVERAGE

WINDOW

TRIG

Menu

Menu

Menu

Menu

Menu

Menu

Menu

Selects basic operating mode of the system as follows:
Auto-channel for individual channel operation;

Cross-channel for reference-response pairs;

Probability analysis;

Exits program to Modal analysis (load MODAL software);
Exits program to RT-11 operating system for file manage-
ment.

Presents tabular menu to select channels or cross-channel
pairs to be active.

Presents menu for selection or entry of channel setup
specifications such as:

Full scale level for input;

Channel coordinate (for use with MODAL program);
Calibration factor for engineering units;

AC/DC coupling;

Channel label for displays.

Presents menus for specification of frequency range
(baseband or passband range), and resolution in terms of
number of frequency lines.

Presents menus to select averaging domain (time or
frequency), mode (summation, subtraction, exponential
discount, or peak hold), and number of frames to be
processed. Includes specification of the frame acceptance
mode for averaging: accept every frame, manual acceptance
from HOLD, auto-reject of frames that do not meet certain
conditions. Also controls pre-average auto ranging.

Presents menus for selection and specification of weighting
windows to be applied to input frames, such as Hanning and
impact response weighting.

Presents menus for selection of triggering mode, source,
level, slope, and delay.
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Table 1-2. Front Panel Controls, Indicators, and Connectors (Continued)

Function

Name Type
STATE Print
MISCELLANEOUS
CRT BRT

OUTPUT

SIGNAL

PLOT

BOOT/HALT
ON-OFF

INPUT BNC
CHANNELS Recept
A,B,C,D

OUTPUT BNC
SIGNAL Recept

Presents four-page printout of current status, including
measurement setup, storage setup, upper and lower display
setup. The state display begins with the most recently
modified page and can be advanced to the other pages with
the NEXT key.

Increases CRT brightness in steps. The brightness can also be
adjusted by using the keyboard SETUP key and keyboard UP-
DOWN arrow keys.

Presents sequence of menus to select sine wave or noise
outputs and specify frequency and levels.

Initiates output to thermal printer/plotter or optional digital
plotters depending on STORAGE type plotter setup. (Not
labeled on panel. First button below the OUTPUT SIGNAL
button at lower right.)

Manual boot if screen remains blank or system halts;
automatically boots to RT-11 on power up. Push switeh up to
BOOT, down to HALT.

Power switch, allows source voltage to be applied to or
removed from system. Used to reinitialize system in event
BOOT/HALT does not correct blank screen or system halt.
Input channels 1 through 4, 8 V peak maximum for
calibrated analysis.

Sine wave or noise generator output.
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Table 1-3. Rear Panel Connectors

Name Type Function

INPUTS Coax Channels 1 through 16 inputs, #8 V peak maximum for

calibrated analysis.

KEYBOARD 5-pin Mates with keyboard jack.

Recept

VIDEO BNC Composite video output for external large-screen display
Recept monitor.

EXT SAMP BNC Input for externally supplied sampling rate clock.
Recept level, 0 to + 5 V maximum, 65,536 Hz maximum.

EXT TRIG BNC Input for externally supplied digital trigger.
Recept to +5 V maximum.

FLOPPY 50-pin Mates with floppy disk drive cable.

DISK

REMOTE 25-pin RS-232 port to LSI-11 bus (one channel, normally used for

DATALINK remote file transfer).
AUX 25-pin RS-232 port to LSI-11 (two channels, one normally used for
REMOTE optional digital plotter, one spare).

TTL level, 0

PRINTER 36-pin Mates with cable from thermal printer used for secreen

copy function.

OPTION Blank Reserved for future use.
120V 3-cond Power cord receptacle.
220-240 V
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Table 1-4. Keyboard Special Function Keys

Name Funection

SETUP Rolls screen up for two lines of special setup functions
described in Section III. Also rolls screen back down.

COPY Initiates output to thermal plotter-printer for screen copy.
Not for optional digital plotters.

PAGE/ Toggles display into PAGE mode where output is stopped

SCROLL when sereen is full, or into SCROLL mode where old output is

(PF1) serolled off the top of the screen as new output is added at

the bottom. In PAGE mode, use ROLL or ERASE to
continue. Intended for operating system use, not for RTA

program.
ROLL Serolls display up by six alphanumeric lines to allow
(PF2) continued output. For operating system use, not RTA

analyzer program.

AUTO Toggles on/off. When on, the thermal plotter-printer copies
PRINT alphanumeric information as it appears on the screen. For
(PF3) operating system use, not 2515 analyzer program.

ERASE Erases entire display.

(PF4)

1.8 PREVENTIVE MAINTENANCE

The air filters are the only components within the system requiring
periodic preventive maintenance. These are located on the underside of the system.
To clean the filters, remove the cover plate and pull the filters out. The filters may
be vacuumed or washed with mild detergent to remove accumulated dust. Be
certain to replace the filters with the arrow on the outside edge pointing in the
proper direction: small filter air flow toward center; and large filter air flow
toward rear of system. The filters should be checked at six month intervals.
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SECTION I
INSTALLATION AND CHECKOUT TEST

This section provides instructions for installation, and a checkout test
procedure to verify proper operation. The checkout test also serves as an
introduction to acquaint new users with basic operation and to demonstrate some of
the functions and features of the system.

2.1 WARRANTY CONSIDERATIONS

Installation and acceptance of the 2515 system are performed by the
customer unless otherwise arranged in the terms of the sale. If GenRad Sales and
Service is not notified to the contrary, acceptance, for the purpose of beginning the
warranty period, will be assumed to occur 14 days after shipment (30 days after for
international shipments). It is the customers' responsibility to perform the installa-
tion and checkout procedures in this section to verify proper operation as soon as
possible after receipt of the equipment.

2.2 INITIAL INSPECTION

If there is any evident damage to shipping containers, request the carrier's
agent to be present during unpacking. Inspect the cushioning materials for any signs
of shipping damage. Unpack the equipment carefully and inspect the exterior for
mechanical damage. If there is any damage or if the equipment fails to meet the
operational test in this section or electrical specifications, notify the nearest
GenRad Sales and Service field office immediately, and notify the carrier if
applicable.

NOTE

Save the shipping containers and packing material for future
use if it should become necessary to return the equipment to a
GenRad service depot for repair.

2.3 LOCATION

The 2515 is intended to be mounted on a sturdy bench or table. (An optional
rack mounting kit is available.) Two to three inches of space must be allowed at the
rear for cable access and free air circulation. The peripheral units may be located
anywhere within cable reach of the main cabinet. The main cabinet unit weighs
approximately 70 pounds (35.1 kg). For overall dimensions of the principal units
refer to Table 1-1, ‘
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2.4 RACK MOUNTING

Instructions for rack mounting are supplied with the optional rack mounting
kit.
2.5 ENVIRONMENT

For environmental requirements refer to Table 1-1.

2.6 LINE POWER REQUIREMENTS
The 2515 requires either of the following power sources:

110V nominal: 95V min to 132V max
220 or 240V nominal: 190V min to 260V max

Frequency: 47 to 63 Hz
Power: 650 watts, standard system

800 watts, fully loaded system

All units are grounded through their three-conductor power cords. No
external grounding connections are required.

WARNING
The power source must be adequately grounded in accordance
with international safety standards and equipped with a
three-conductor grounding receptacle.
2.7 SETTING THE POWER SUPPLY FOR LINE VOLTAGE
The system is designed to operate at 120 VAC nominal or 220 and 240 VAC
nominal. Power setting will normally be performed prior to shipment according to
destination. If after installation, should on site power requirements change the
following steps are to be followed:
2.7.1 2515 Main Chassis Unit
Step 1. Switch power ON/OFF switch to OFF.

Step 2. Disconnect power cable from ac power source.

Step 3. Remove 6 socket-head screws from sides of top cover and
carefully lift cover off unit. '

Step 4. Looking from the rear, on right side of power supply enclosure,

locate small rectangular opening. Visually inspect interior
switch.
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Step 5. Using a 3" flat screwdriver, push switeh up for 220-240V; push
switeh down for 120V.

Step 6. On rear panel, install fuse of appropriate rating: 120V, 8A slo
blow, or 220V, 4A slo-blow.

Step 7. On rear panel locate the 120V versus 220-240V label and remove
the two retaining screws.

Step 8. With new voltage setting facing outward, re-attach label.
Step 9. Replace cover and 6 screws.

Step 10. Before unit is connected to ac power source, be certain power
cable plug is changed to accommodate the voltage setting.

2.7.2 Switch Settings For Optional Equipment

2.7.2.1 Large Screen Display Unit Option. On the rear panel, set the slide switch
to the appropriate range: 89-127 or 178-250. It is not necessary to change the fuse.

2.7.2.2 ‘Thermal Printer Option. On the rear panel there are two switches for ac
line voltage range and an instruction label for switch settings and fuse ratings. Set
the switches as appropriate and install the proper fuse as described in the
manufacturer's instruction manual supplied with the equipment for further details.

2.8 FLOPPY PREPARATION

(1) The floppy disk drive is shipped with a cardboard card inserted in the disk
slot to prevent motion of the heads and internal parts. Remove this card before
powering up the unit.

CAUTION

Save this card and reinsert it before shipping the wunit or
transporting it to other locations.

NOTE: Brand new floppy diskettes must be hardware-formatted and then initialized
for the RT-11 operating system before they can be used. Refer to the RT-11
instructions in Section IV for these procedures.

(2) To load paper in the optional thermal printer refer to the instruction
manual supplied with the equipment or the instructions printed on the packaged
paper.



2515-0100

2.9 UNIT INTERCONNECTIONS

All connections for auxiliary units are made at the rear panel. All
connections are clearly marked for their associated units and none of the connectors
are identical except for REMOTE and AUX REMOTE which carry the RS-232 serial
line interface ports. (Note that the REMOTE connector is wired for only one port
(number 2), whereas AUX REMOTE provides two ports (numbers 3 and 4). Port
number 1 on the internal four-port interface board is used by the front panel.)
Figure 2-1 shows the connections to be made for the standard external units and
common options.
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Figure 2-1. Unit Interconnections
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2.10 SIGNAL CONNECTIONS

Input signals for the first four (standard) input channels are made through
the front panel BNC connectors.

For more than four channels, the channels 5-8 option includes an external
BNC connector panel chassis, with captive cable and connector for connection to
the rear panel INPUTS connector as shown in figure 2-1.

Output from the internal sine wave and noise generator is supplied at a front
panel BNC (OUTPUT SIGNAL).

Input connections for an external trigger pulse or an external sampling rate
clock are made at the rear panel BNC's. Both of these inputs are applied to TTL
circuitry and levels should be limited between 0 and +5 volts.

2.11  TEST AND FAMILIARIZATION PROCEDURE

The checkout test is performed in seven stages. Except for recall of the
stored transfer function (which is tested later), stages 1-5 exercise most of the
system hardware and, if successfully passed, give a good indication that the system
software and hardware are operating properly. The remainder of this procedure is
primarily exercises for new users to demonstrate typical procedures and some of the
additional functions. These stages are as follows:

Stage 1. Power up and start up procedures to run the data acquisition (i.e.,
the panel) program are performed.

Stage 2. Recall a stored panel setup that is provided on the disk
specifically for this test procedure. (Reference paragraph 2.11.4) This
demonstrates the setup storage and recall feature and the STATE function summary
of the setup. This quickly provides a known starting point for the first test.

Stage 3. Set up an output signal to be used as the input to both the
reference and response channels. This demonstrates the output signal function and
provides a known test signal without requiring the support or calibration of external
equipment. (Reference paragraph 2.11.5.)

Stage 4. Execute a cross-channel analysis operation and average, and
examine the transfer function result to verify proper operation of the arithmetic
hardwasre and demonstrate some display function. (Reference paragraphs 2.11.6, .7,
and .8.

Stage 5. Store the transfer function result in a disk file. This demonstrates
the basic procedure to open a file and tests that the system can write to the floppy
disk hardware. (Reference paragraph 2.11.9.)

Stage 6. Change the setup. This demonstrates the typical measurement
setup procedure, from beginning to end, to setup for measurement of a transfer
function. It also exercises the other two input channels in the standard system.
(Reference paragraph 2.11.10.)
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Stage 7. Recall the stored transfer function. This demonstrates that the
system can read from the disk, and illustrates the operatlon of the MEMory display
functions. (Reference paragraph 2.11.11.)

The following paragraphs provide step-by-step procedures to check the
system for proper operation, accompanied by descriptions for new users to
demonstrate the basic operating rules and to exercise several of the system
functions and features.

For use as a test procedure, all actions required by the user, such as buttons
to be pressed or menu selections to be made, are printed in bold-face type for quick
reference. To perform the test, just execute the required actions and check the
resulting displays against the accompanying pictures or the described indications.

For new users, the procedural steps include a brief description of the
operation being performed, indicating what is intended and what is happening. This
procedure demonstrates basic operations as an introduction to the complete detailed
descriptions in the later sections.

2.11.1 Test Equipment Required
These procedures use the built-in sine wave and noise generator output

signals for test and calibration. The only equipment required is two BNC-to-BNC
patch cables and a BNC tee connector.

2.11.2 Test Connections
Use the two BNC-to-BNC patch cables and tee connector to connect the

front panel OUTPUT SIGNAL to front panel INPUT CHANNELS 1, the reference
channel, and 2, the response channel.
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2.11.3

Step 1.

Step 2.

2515-0100

Power-up and Program Start (Stage 1)

Set the POWER switeh ON. The system will take about 10 seconds to
start the disk, execute a brief basic self-test diagnostie, and call the
hardware bootstrap loader program. As the display CRT warms up, you
will see a display similar to the following:

0ooz |
slsaaly
777D
77780
DOOaE |
nooooo

DEV>

The 6-digit numbers are the result of the microcode start-up diagnostiec.
The last number is the number of tests failed and should be 000000.
"DEV> " is a prompt from the hardware bootstrap loader to enter the code
for the device on which the system software is resident.

Press the RETURN key on the keyboard. This is a default response to the
DEV> prompt, telling the system to boot from the default device which is
device DL0: (Note: You can boot from other devices as described in
Section III.) If you do not respond (with a carriage return ( CR)) to the
DEV prompt, the system will automatically boot DL0 in about 1-%
minutes.

The hardware loader will load and start the RT-11 operating system
monitor, which in turn will execute a brief startup program that sets
default devices or default program names for the system (e.g., .SET TT
SCOPE) and then stops with a request for entry of the date and time such
as follows:




Step 3.

Step 4.

Step 5.

2515-0100

DEY > ,
RT-1157(GRY V@5, Bl

2515 System

From Revision — 1-MNouw-—-B83
Channels — 1-4

Memory Size: 128k Words
18-Jan—-84 Change Date? ——>

Change Date? Enter today's date from the keyboard. The format for
changing the date is as follows:

(CR): Accept the current date as printed.
23(CR): To change the day only.
19-Jan(CR): To change the day and month only.
3-Jan-83(CR): To change the complete date.

Enter the time: Press RETURN key to omit the time. The format for
entering the time (from the keyboard) is as follows:

HH:MM:SS
After date and time, the RT-11 monitor will return a prompting dot (.)

indicating that it is ready for commands.

Enter the command: .R RTA (carriage RETURN). R is a RUN command to
the monitor. RTA is the file name of the 2515 panel program. It stands for
Real Time Analyzer. The program will present a banner such as shown
below for several seconds while it creates some "scratch" files that it uses
for its own purposes.

GenRad
RTA Data Acquisition

Version X.X
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The initial display is determined by the last panel setup. It is not
significant for this procedure.

2.11.4 Load Stored Checkout Test Parameters (Stage 2)

Step 6. Press the STORAGE RECALL button at the lower left of the panel. The
initial display will shrink to the upper half of the screen and the recall
menu will appear as shown below:

RIGHT REAR CHASSIS

] A " " N " i N 1
8.800 L
- r
RT INPUT LIN C -
CH 2 -
2X+ -
VLTS -
-8.088 ]
t r T r T T T T T T T r T
0.2 LIN TIME(SEC) @9.93125
Recall Type.Scurce Type- Source: DATA from FILE
Restriction: TRANSFER FUNCTION
>¥ 1) DATA from FILE Storage Labels: MNORMAL
2) DATA from MEMORY Current File:
3) PANEL from FILFE File Status: CLOSED
4) PANEL from MEMORY File Format: MODAL
TIME(SEC): 8.0 AMPL : -L.QBBSe-BB

The asterisk (*) at the left of the menu indicates the current selection.
The pointer (>) is moved by the UP-DOWN arrow buttons to make a new
selection. Note also the box containing four dots on the lower right. Each
dot represents one channel and each box indicates one channel board (4
channels each) in the system.

Step 7. Position the pointer at Panel from Memory, using the UP-DOWN arrow
buttons.

Step 8. Press the ENTER button (in the ENTRY group). The asterisk will move to
indicate that the selection is now "PANEL from MEMORY", and this
selection will be reflected in the summary list at the right of the sereen.

NOTE: ENTER makes a selection without turning the menu page. The NEXT button
also makes a selection the same as ENTER, but it also turns the menu page so you
do not see the asterisk move. However, a NEXT selection will be reflected in the
summary at the right.



Step 9.

Step 10.

Step 11.

2515-0100

Press the NEXT button to turn the page for the following menu:

ENTER Memory Buffer #
*0
>

This is an entry-type menu. The asterisk indicates the current value, and
the pointer is prompting for a new entry.

In the ENTRY group, press:

0 ENTER

Panel Memory Buffer #0 contains the panel setup parameters for this

checkout test, which take effect upon ENTER.

Press SINGLE. This turns the final RECALL menu page and restores the
full display, which should now appear as follows:

CROSS CHZ 3.0v AC FAVG SUM FREE SAR 3z@
BEND /8 ACCPT SINGLE

RIGHT REAR CHASSIS

1 1 I It 1

8.000

- F
RT INPUT LIN
CH 2 _
2X+
VLTS -

-8.086 | .
T T — T T v T T T
2.8 LIN TIME(SEC) 8.83125
TIME(SEC): 0.8 AMPL: 1.866e-03
8 R

NOTE: The "missing" left edge line of the grid indicates that the cursor is there at
time 0.0 seconds as indicated by the cursor readout line at the bottom of the screen.
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2.11.5  Set Up Test Output Signal (Stage 3)

Step 12. Check that the front panel OUTPUT SIGNAL connector is connected to
input CHANNEL 1 and 2.

Step 13. Press the OUTPUT SIGNAL button. The output signal menu will appear at
lower left:
>k 1) OFF

2) SINE WAVE
3) RANDOM

Step 14. Seleect RANDOM, using UP-DOWN arrows, press ENTER.

Step 15. Press NEXT to make the selection and turn the page for the following

menu:

ENTER the RMS Level of Signal Level: 0.0

Output Signal Output Signal: RANDOM

(0-1.0V) Random Random Bandwidth: ACQUISITION
(0-4.5V) Sine Random Type: NON-REPEATING
*0.0 Pattern #: 1

> Burst Window: OFF

NOTE: Whenever the system is started, or a panel setup is
recalled, the output signal level is not saved and is reset to 0.0
to avoid unexpected outputs that could damage connected
external equipment.

Step 16. From the ENTRY group, enter the maximum value:

1.0 ENTER

The noise signal should appear in the upper display of Channel 2 input
signal.

Step 17. Press the DUAL button in the DISPLAY group. The menu area will now
be replaced by the "lower" display, which by startup default is the real-
time, single-frame spectrum of the Channel 2 input. The display should
now appear as follows:
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RIGHT REAR CHASSIS
g.o0 I ; .

RT INPUT LIN J | L
CH 2 ] :
2X+ .
VLTS

I AW

-
-8.000 [

L LA

8.0 LIN TIMEC(SEC) 9.83125
RIGHT REAR CHASSIS

L i | i

| 1 "
a.2000 | YU TR | P ) PR

RT SPEC LOG 3 hﬂ
CH 2 ]
2X+ E E
VLTS 3 :
] r
: é
2.000e-04 ] . ' . '
8.0 LIN FREQ(HZ) 19249
TIME(SEC): ©.@ AMPL: -@.4151
e XXX

NOTE: The spectrum display may occasionally be rescaled automatically to
accommodate spikes in the changing spectrum. Sealing is described in sub-
paragraphs 5.10.5 and 5.10.6.

2.11.6  Change Input Level and Test Overload (Stage 4)

When the upper display is a Real Time INPUT signal and there is no menu
on the screen waiting for an input, the UP-DOWN arrow buttons may be used to
change the maximum input level of the displayed channel directly, without going
through the MEASUREMENT SETUP LEVEL button menus. Proceed as follows:

Step 18. Press the DOWN-arrow button once. Note that the upper (input) display
range (and the maximum input level of the front end) change from 8 V to
4 V.

Step 19. Press DOWN-arrow again. Check that the range changes to 12V and that
there is an OVLD indication at lower right with a reverse video box in the
channel 2 position. Note that channel 1, with the same input signal, does
not overload, because its maximum input level has not been changed from
the original 8 V.

Step 20. Press UP-arrow twice to restore 8 V range on channel 2.
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Step 21.

Step 22.

Step 23.

Step 24.

Step 25.

>*

Step 26.

Step 27.

2515-0100

Switch Displays and Compare Channels

Press NEXT CHAN in the DISPLAY group. Both upper and lower displays
will switech to channel 1, which should appear the same as channel 2
except for the channel number and MODAL coordinate (1X+) in the
annotation at the left. (Channel 2 was first in this sequence because it is
the first response channel.)

Press EXCHNG in the DISPLAY group. The upper input and lower
spectrum will swap positions.

Only the current upper display is accessible for modification by the panel
controls.

Press CHANNEL in the DISPLAY group. At the lower left in reverse

video will appear the prompt:

Channel =

In the ENTRY group, press:

2 ENTER

The CHANNEL button affects only the upper display, which should now be
channel 2 speetrum.

Press the FUNCTION button. The lower display will be replaced by the
display function menu for REAL TIME displays:

1) SPECTRUM

2) TIME
3) LEVELS
4) ORBIT

Select TIME and press ENTER. Upper display is now channel 2 time
domain input. FUNCTION menu remains in place of lower display.

Select LEVELS and press ENTER. The levels display presents a bar chart
of peak and rms levels for all active channels as shown below. Installed
but inactive channels are indicated by asterisks.
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STATUS :
FULLSCALE

INPUT
LEVELS

I

2 % %

CHANNEL # : 1

Function function: LEVELS

1) SPECTRUM
2) TIME

>% 3) LEVELS
4) ORBITxx

Step 28. Select TIME again and press NEXT. This turns the last FUNCTION menu
page and restores the DUAL display, which should be the identical noise
input signal on channels 2 and 1: ‘

RIGHT REAR CHASSIS

5. oo | A N R -
RT INPUT LIN ] [
CH 2 NI . ), ‘ ! ‘ . e
2X+ ANk M LQ, il L Lol A A L (Y e it /i AL
VLTS B TR VR T TR TRt v S (T N1 A YRR R TR B TR T Yl T
1 ‘ gl "y I’
; 1 i
- F
-8.000 ] [
8.9 LIN TIMECSEC) 8.83125
LEFT REAR CHASSIS
I o R N -
RT INPUT LIN ] ‘
CH 1 4 I | ‘ ‘
1X+ il XA BRIV Y“VfW TR, Wi AN L (R h { l
VLTS, YN TR AR A P e TR S YN T TR i M Y
: ) | | ‘ i L
-8.900 ] r
’ 2.8 LIN TIME(SEC) 9.83125
TIME(SEC): 8.9 AMPL: ~8.7845
8 ]
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Step 29.

Step 30.

>¥

Step 31.

Step 32.
desired.)

Step 33.

>%k

Step 34.

2515-0100

Set Up Display and Run an Average for Transfer Function Measurement

Press AVG in the DISPLAY group. Because no average has yet been run,
the upper display will present the message:

AVERAGED FUNCTION IS NOT AVAILABLE
requested RESPONSE channel is 2

requested function: SPECTRUM

Press Y SCALE in the DISPLAY group. The menu is:

1) LIN AUTO SCALE
2) LIN EXPAND

3) LOG AUTO SCALE
4) LOG EXPAND

Select 3) LOG AUTO SCALE and press SINGLE to make the entry and
restore full screen display. The default AVG function display is the auto
spectrum of the response channel. In the following step, observe the
averaging count at the top and bottom of sereen, and watch the "nonse"
spectrum flatten as more frames are averaged.

Press RUN in the ACQUISITION group to start the average. (Repeat if

Press the FUNCTION button for the menu of averaged function choices:

1) AUTO SPECTRUM

2) CROSS SPECTRUM

3) TRANSFER FUNCTION

4) COHERENCE

5) IMPULSE RESPONSE

6) TRANSMISSIBILITY

7) COHERENT OUTPUT POWER
8) AUTO CORRELATION

9) CROSS CORRELATION

10) TIME HISTORY

Select 3) TRANSFER FUNCTION and press NEXT. This will advance the
FUNCTION menu to the Format page, and switch display to Transfer
Function. Check that the transfer function value is a straight line at
magnitude 1.000 as shown below:
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NOTE: If transfer function did not exceed a value of 1.000, the top line of the auto-
sealed grid may be 1.00 instead of 2.000 as shown.

RIGHT REAR CHASSIS/LEFT REAR CHASSIS

| 1 ' L s L
2.909
Av TF LOG - i
CH 2/CH 1 :
2X+7/ 1 X+ T
VLTS VLTS z 3
MAG -
2.200e-03 ] F
: r T T . v
8.9 LIN FREQCHZ) 18240
Format function: TRANSFER FUNCTION
CPX Function
1) BODE format: MAGNITUDE
>% 2) MAGNITUDE COH Blnk Level: 8.8
3) PHASE
4) REAL

5) IMAGINARY

6) MAGNITUDE ws. PHASE
7)) NYQUIST

8) CIRCLE FIT

FREQ(HZ): @.80 MAG: 1.881

8 L]

Step 35. Select 3) PHASE in the menu and press ENTER. Check that the phase is a
straight line at value 0 degrees as shown below.

RIGHT REAR CHASSIS/LEFT REAR CHASSIS

20.20 : - - =
AvY TF LIN
CH 2/CH 1 |
2X+/1X+ 7
DEGREES
PHASE
-380.92 ] ' - ‘ - .
0.0 LIN FREQ(HZ) 18249
Format . function: TRANSFER FUNCTION
CPX Function
1) BODE format: PHASE
2) MAGNITUDE COH Blnk Level: 8.9
>% 3) PHASE :
4) REAL

S) IMAGINARY

6) MAGNITUDE vs. PHASE
7)) NYQUIST

8) CIRCLE FIT

FREQ(HZ): @.80 PHASE: -39.6528e-83

8 XX
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NOTE: The auto-scale for phase extends from 20 degrees down to -380 degrees.
The grid lines are at 0, -100, -200, and -300. If desired to better observe the phase
display, proceed as follows:

a. Press Y SCALE

b. Select LIN EXPAND, press NEXT

c. For min, max values, in the ENTRY group press:
-10,10ENTER

d. The display should be expanded as below

RIGHT REAR CHASSIS-LEFT REAR CHASSIS

Il
10.90 - [
Aav TF LINT L
CH 2/CH 1 - £
2X+/LX+ - r
DEGREES - .
- +
PHASE - [
- r
- L
-19.26 5 t
t T r T - T
8.9 LIN FREQ(HZ) 19248
ENTER MIN, MAX values ¥ Scale: LIN EXPAND
for LIM Y EXPANSION EXPAND Min ¥: -18.08
¥ —-10.00, 18.00 EXPAND Max Y: 10.09
>
FREQ(HZ): 2.098 PHASE: -9.6520e-03
8 C—]

This procedure has exercised most of the system hardware and several of
the software functions. If successfully completed, it provides a good indication that
the software and hardware are operating properly and the system is ready for use.
The following paragraphs provide further demonstrations of functions for operator
introduction. :
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Storage Exercise (Stage 5)

2.11.9.1 STORE.

Step 36. Press the STORAGE/STORE button at the lower left of the panel.
STORE menu will appear as follows:

Step 37.

RIGHT REAR LHHSSIS/LEFT REHR CHASSIS

1

10.00

AV TF
CH 2/CH 1
2X+/ 1L X+

LIN

DEGREES
PHASE

-10.00

S BRI U

[\
Ly

LIN

Storage TypesLestination
>#% 1) DATA to FILE
2) DATA to MEMORY
3) PANEL. to FILE
4) PANEL to MEMORY

FREQ(HZ): 8.008 PHRASE :

TupesDlest:
Storage Grouping!
Restriction:
Storage | abels:
Current File:
File Status:

File Format:

FREQ(HZ) 182406

0ATA to FILE

SINGLE
TRANSFER FUNCTION
NORMAL

CLOSED
MODAL

—-9.620e-0

8

L]

The

Move pointer to DATA to MEMORY, using the UP-DOWN arrow buttons.
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Step 38.

Step 39.

2.11.9.3
Step 40.

>

Step 41.

2515-0100

Press NEXT. The following menu will appear:

ENTER RES COORD, REF COCRD,
and SEQ#

*2x+, 1x+, 0

>

The pointer prompts for a new entry. An entry here would modify the
coordinate labels before storing the function. The default values come
from the function in the AVG display.

Press NEXT. The following menu will appear:

ENTER Memory Buffer #

0
>

The pointer prompts for an entry. Enter 2 and press ENTER. The AVG
data will be stored in MEMORY BUFFER #2 and verified by the "action
succeeded" message.

Dm.

If STORAGE/DIR button is pressed the following menu appears:

Directory
1) User Disk File
2) Memory

3) Memory Panel

Select 2) Memory, press NEXT and the directory of memory buffers
appears. Note that buffer 2 is filled.

2.11.9.4 RECALL. To recall the data to the display and to make sure it was
properly stored, press EXCHNG. This moves the AVG display to the lower display

buffer.

Step 42.

>

Press RECALL and the following menu appears:

Recall Source/Type

1) DATA from FILE

2) DATA from MEMORY
3) PANEL from FILE

4) PANEL from MEMORY
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Step 43.

Step 44.
Step 45.

Step 46.
Step 47.
Step 48.

2.11.10

Step 49.
Step 50.

Step 51.

Step 52.
Step 53.

2515-0100

Select 2) Data from memory and press NEXT. The following menu
appears: ‘ ‘

Enter Memory Buffer #

*2
>

Enter 2 and press NEXT. The display source changes to memory. Note
that the screen now shows the stored data as it did before except that ME
(memory) has replaced AV in the function type label.

For comparison of data, do the following:

Press EXCHNG, FUNCTION, NEXT, select 3, and press ENTER.
Press NEXT twice and press EXCHNG again. ‘

Press DUAL. The AVG data will appear in the lower display for compari-
son.

Press FUNCTION and note that the Format menu appears since the
function may not be modified for a recalled function.

Select BODE and press ENTER.

Press EXCHNG, then NEXT (to format menu).

Select Bode format. Press ENTER again, then DUAL. Now the Bode
displays may be compared, storing the displayed function, not format
data. Note that storing and recalling functions into named user files is

nearly identical to memory buffer storage except that the user must first
open or create a file under the TYPE button before pressing STORE.

Measurement Setup Exercise (Stage 6)

Press CHANS. The list on the right shows the current channel palr
selections with asterisks (%) indicating the active channel pairs.

Use the up and down arrows to move "@" sign. Move the @ symbol to pair
2, 1 and then press 3, 4 ENTER.

Press SINGLE. The AVG display now says that "AVERAGED FUNCTION
IS NOT AVAILABLE" since the setup information has been modified in
such a way as to invalidate the current AVG data. There are other setup
changes which will also cause this to occur.

Move the BNC connections from input channels 1 to 4 and 2 to 3.

Press REAL TIME data source.
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Step 54.

Step 55.

2515-0100

Press FREQ, select Baseband, then press NEXT. The following menu
requests:

ENTER Maximum Frequency
Respond by entering 5000 ENTER.

Note that the range actually appearing as the current value is 5120. User entries
are converted to the next larger available hardware range.

Step 56.

Step 57.
Step 58.
Step 59.

Step 60.

2.11.11

Press TRIG and, from the menu, select 3) AUTO ARM EVERY FRAME for
auto-armed trigger mode. Press ENTER. Note that the ARM and HOLD
lights alternately flash.

Press AVG, then RUN, and observe the AVG again.

Press EXCHNG.

Recall memory buffer 2 to the upper display by pressing RECALL, then
NEXT, then enter 2, and press ENTER.

Press DUAL. Compare the differences in labelling.

Return to RT-11
Press MODE (measurement group).

Seleet 5), then press ENTER.
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SECTION V
RTA PROGRAM OPERATION

This section contains detailed descriptions of the 2515 system operations
using the RTA (Run-Time RT-11) program. Descriptions provided include
measurement setups and operations, data storage operations, and display and cursor
operations.

Before proceeding, new users should first perform the test and
familiarization procedures presented in Section II.

5.1 STARTING THE RTA PROGRAM

To begin operation of the RTA program (also referred to as the 2515
program) first perform the power on instructions deseribed in Section III

Once power on is accomplished, a prompt (.) appears on the display. If the
RTA Version 1.0 panel setup is to be used, an installation command must be
performed at this time. To do this type:

COP PANMEM.SCR PAN2.SCR
COP DATMEM.SCR DAT2.SCR

The start up program may contain a command to automatically start the RTA
program. If it does, a full display grid appears on the screen and the system is ready
for panel operation. ’

If not, start the RTA program from the monitor. Type the command:
R RTA

The R is a RUN command to the monitor. RTA (Real Time Analyzer) is the 2515
program file name.

5.2 RETURNING TO RT-11

At times during normal operation, you may want to stop the RTA program
and return to the operating system. This is required mainly for manipulation of files
that have been created on one or the other disk. RT-11 is not required to create
files. That is done from the front panel by means of the STORAGE function.
However, RT-11 does provide the means to obtain directories of the files that exist,
to copy files from one device to the other, to rename files, to delete files, and to
perform various other management operations. Descriptions and instructions for
these operations are given in Section IV.

There are two methodsv to return to RT-11; one quick and one preferred.
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Preferred Method:

1) Press the MEASUREMENT SETUP MODE button to obtain the mode
menu.

2) Move the pointer to select EXIT TO RT-11.

3) Press the ENTER or NEXT button.

This method enters a shutdown routine that closes any open files, preserves the
current panel setup information in memory buffer 16 (see Storage Functions), and
erases the screen for a clean start with RT-11. Upon return to the 2515 program,
the panel setup is restored from the memory buffer automatically.

Quick Method: Enter CTRL/C twice. (Hold the CTRL key and strike the C
key.) This method aborts the 2515 program and immediately return control to the
RT-11 monitor, which identifies itself by printing a prompting dot (.) at the left of
the screen. This method is fast and convenient, but does not preserve any current
setup information or any open data files.

5.3 RESTARTING THE RTA PROGRAM
In response to the RT-11 prompt (.), type the command:
R RTA

The panel setup that was in effect upon the last "EXIT TO RT-11" from the
2515 program is automatically restored.

5.4  DISK DRIVE IDENTIFYING DEVICE NAME CODES

The RT-11 system uses fixed two-letter (or two-letters plus a number) codes
followed by a colon (:) to identify peripheral devices such as the disk drives. In
creating data or setup files from the front panel, you need these codes if you wish to
specifically assign a file to one disk or the other. The applicable codes are:

SY: The system device; that is, the device from which the system programs have
been loaded by the initial bootstrap operation. For the 2515, this is usually
equivalent to device DLO:

DK: The system default device; that is the device that is assumed if no device
code is included in a file reference. DK: is initially the same as SY:, but you
may specifically assign it to another device if desired.

DL: The internal Winchester disk. The Winchester is organized and addressed as

DLO: two separate devices, which may be specifically referred to as DL0: and

DL1: DL1: Plain DL: without a numeral refers to DLO0:, which is ordinarily the
system device (SY:) and the default device (DK:), unless you have booted
from a different device or assigned the default to a different device as
described in the next paragraph.
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DY: The external floppy disk. This is a default for DY0: If additional floppy disks
should be added to the system, they would be DY1:, DY2:, and DY3:. Note
that this is not yet supported by the storage function. If files are to be

created by RTA on DY, load DY: before running RTA. If this is not done, no
room (in lower memory) can be allocated for the DY: handler.

5.5 ASSIGNING THE DEFAULT DEVICE

When the system is started, the default code DK: is assigned to the SY:
system device which is normally Winchester DL0:. This means that any time you
refer to a file by its name without specifically including one of the other device
codes (DL1: or DYO0:) the file is placed on or searched for on DL0:. However, if you
wish, you can assign the DK: default to one of the other devices by going to RT-11
and using its ASSIGN command. For example, if you want your data files to go to
the floppy disk (DY:) without having to give a device code when you give the file
name, the RT-11 command would be:

.ASSIGN DY: DK:

For convenience, you can assign logical device names to any of the disks. If you
want to refer to them as A, B, and C, the commands would be:

.ASSIGN DL0: A:
.ASSIGN DL1: B:
.ASSIGN DY: C:

Further descriptions of file and device names are given in a following paragraph on
Storage Functions and in the RT-11 descriptions of Section IV.

5.6 DISPLAY FORMATS AND ANNOTATION

The display function is capable of maintaining two complete and independent
data displays: an upper display and a lower display.

The upper display takes full screen when you select SINGLE display, and is
the only one that is active or accessible for modification by the panel controls. To
change the lower display function, you must use the EXCHNG button to swap the
upper and lower displays. The upper display also governs in case of certain conflicts
for combined displays, and the upper display is the one whose source is indicated by
the REAL TIME, AVG, and MEM indicators. Also, for combined displays, the cursor
readout applies only to the upper display.

The lower display is simply held in a separate memory area and is available
for display in the DUAL or OVLY modes. All of its setup parameters are carried
with it and it is independent of the upper display except for certain restrictions
described in the following when in DUAL or OVLY modes:

NEXT CHAN Increments both upper and lower displays.

X SCALE Rescales both displays if they are of the same X-axis window type.
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Y SCALE Rescales both displays if they are of the same Y-axis window type.

UNITS Changes X or Y axis units if they are the same on both upper and
lower functions.

WINDOW The window types are discussed in paragraph 5.8.7.1.
You may have both time and frequency domain displays on the screen at the
same time, or real-time and averaging or memory displays at the same time.

The display format is basically selected by the DISPLAY group pushbuttons
labeled:

SINGLE Full screen display of one function.
DUAL Dual upper and lower display of two functions.
OVLY Dual superimposed (oveflaid) display of two functions.

EXCHNG Swaps upper and lower displays.

Figure 5-1 shows typical displays and annotation of each of these formats
and of a display with a menu from one of the panel pushbuttons. The annotation
that is not self-explanatory is described in the following paragraphs.

5.6.1 SINGLE Display, Full Annotation with Setup Summary

The following paragraphs list the functions, sources, and abbreviations of
the display annotation shown in figure 5-1.

5.6.1.1 Measurement Setup Summary. The SINGLE display format allows space at
the top of the screen for two lines that summarize the setup parameters deseribed
in the paragraphs on Measurement Setup functions, as follows: '

a. MODE Setup AUTO Auto-channel
CROSS Cross-channel
PROB Probability functions

b. FREQ Setup, Basic Range BBND Baseband
(range in Hz on x-axis) ZOOM Passband
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1. Measurement

Setup Summary d. Avging Domain, Mode, Autorange
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Figure 5-1. Display Formats and Annotation
(Sheet 1 of 2)
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Figure 5-1. Display Formats and Annotation
(Sheet 2 of 2)
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c. CHANS/LEVEL Setup Number, level, coupling, e.g.:
Resp Chan (top line) CHx Channel Number
Ref Chan (2nd line, if 4.0V Voltage range
Cross-channel display) 0.0625 to 8.0
AC AC coupling
DC DC coupling
ZERO Zero input
BIAS 2mA current for PCB
DCR Software DC removal
d. AVERAGE Setup
Domain FAVG Frequency domain average
TAVG Time domain average
Mode SUM Summation average
DIF Subtractive average
EXP Exponential average

PEAK Peak hold average

Number of frames,

processed/requested e.g. 273/500
Auto range, if ON AR/x (x = minimum percent full
scale peak)
Acceptance options ACCPT  Accept every frame
MAN Manual (CONT to accept)

REJOV Reject overload, underrange
REJDH Reject double hits

e. TRIG Setup

Source Chan CHx Channel number
Mode FREE Free run
Alst Auto arm 1st frame only
AEVR Auto arm, every frame
MAN Manual arm '
Level and Slope, e.g.: 20pP +20%, Positive slope
-40 N -40%, Negative slope
Delay, trig chan/aux DLY ta/b Percent of frame length
f. WINDOW Types SQR Square (none)

HANN Hanning
FTOP Flat top
SPEC Special
CORR Correlation

IM Impact
g. FREQ Setup, number of lines
of resolution, e.g.: 80, 160, 320, 512, 640, 1280, 2560
h. Overlap Process, x% If overlap (100, 50, MAX), or
Input Status SINGLE  Single buffered
DISC Discontinuous
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5.6.1.2 Channel Label. A channel label of up to 18 characters is optionally
entered by you in the MEASUREMENT SETUP LEVEL menus. If one has been
supplied it is printed directly over the top of the data display. Furthermore, if the
display is a cross-channel function, the labels from the two channels are combined
with a separator character indicating the type of operation. For example, a transfer
function might be labeled:

RIGHT MOTOR MOUNT/LEFT CHASSIS (response/reference)
The eross-spectrum would be:

RIGHT MOTOR MOUNT * LEFT CHASSIS (response * reference)

5.6.1.3 Function. The function label indicates the type of function being displayed
as shown in the following abbreviation list:

RT Real Time

AV Average

ME Memory A

INPUT Time domain function

SPEC Auto spectrum

CSPEC Cross spectrum

TF Transfer function

COH Coherence function

TFCOH Transfer function with coherence blanking
IMPUL Impulse reponse

TRMIS Transmissibility

CoP Coherent output power

ACOR Auto correlation

XCOR Cross correlation

TIME Time history (time domain average)

5.6.1.4 Channel Number. The channel or channels being displayed are always
indicated here. For cross-channel functions, the two channels are separated by an
operator character. A transfer function for example might indicate:

AV TF
CH1/CH4 (i.e., response/reference)

5.6.1.5 Channel ID. The channel ID is provided for use in conjunction with
MODAL analysis. Like the channel label, the channel ID is entered optionally in the
LEVEL parameter menus of MEASUREMENT SETUP, and is used to identify MODAL
channel reference and response locations and coordinates according to a scheme
specified in the MODAL program. If used, the channel ID is printed where
indicated, and if the display is cross-channel, both channel ID's are printed,
separated by an operator character.
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5.6.1.6 Y Units. The Y units annotation indicates the units of the scale as
selected by the display UNITS function, such as volts (VLTS), volts-squared per
Hertz (VOLTS/2Hz), or decibels (dB), or corresponding engineering units if selected.

5.6.1.7 Y Data. Y data indicates the type of data being displayed when there is a
choice for the function such as MAGnitude, PHASE, REAL, or IMAGinary.

5.6.1.8 X Min, Max, Scale, and Units. The X axis readout indicates the range of
the scale, whether the scale is LIN or LOG, and the units, either TIME or as selected
by the DISPLAY UNITS menu, which allows a frequency domain choice of Hertz or
cycles per minute or orders for rotating machinery. Note that the minimum and
maximum values refer to the ends of the scale, not to any nearby tick marks.

5.6.1.9 Cursor Readout Line. The cursor readout indicates the X position of the
cursor in X axis units, and the Y amplitude in Y axis units. The cursor readout
always refers only to the upper display.

5.6.1.10 System Messages and Prompts. This area is used to present system and
error messages and prompts for the operator for panel buttons that require an entry
but do not have menus, such as the display CHAN select. Error messages may be
missed when they initially occur. Therefore, once they have occurred and have been
printed, the system leaves them on the screen until they are acknowledged. If you
are moving fast, the error message may refer to some step or operation prior to
your most recent actions.

To erase an error message, press the CLR button (in the ENTRY group). |

5.6.1.11 Entry Buffer. Alphanumeric entries from the ENTRY group buttons or the
keyboard that do not appear directly in the menu area are echoed in this area until
the ENTER button is pressed.

5.6.1.12 Average Frame Count, Averager and Acceptance Info and Prompt
Messages. In addition to the setup summary lines at the top, the current count of
frames averaged is also shown at lower right so it is visible in split or menu displays.
This area is also used for the following prompting and information messages in
conjunction with averaging operations:

ARNG Auto-ranging is in progress.

ARM? Waiting for ARM command in manual arm trigger mode.

REJ? Waiting for RESUME or HOLD decision in manual accept-
ance mode. Waiting for ARM if in manual arm trigger
mode.
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5.6.1.13 Overload and Auto Reject Indication. These acquisition status indications
are presented at the lower right of the screen in a row of from one to four
rectangles, depending on the number of channels installed in the system. Each
rectangle represents the four channels on one input ecircuit board, and normally
contains four dots to indicate this. If an overload occurs in the input, or if the
signal level is below the minimum percentage of full scale specified for auto-reject
in averaging runs, the dot is replaced by a box of reverse video in the appropriate
channel position, containing an up-arrow for overload or a down-arrow for
underrange. A message area just left of the channel status boxes presents
acquisiton status information as follows:

AREJ The last frame was auto-rejected based on overload or under-range
criteria.

DHIT The last frame was auto-rejected based on double hit criteria.

OVLD One of the channels has overloaded. This message is replaced by

AREJ or DHIT during auto-reject averaging.

ORUN The input FIFO has been overrun. Invalid data results.

In the ORUN conditon all the channel squares are shown in reverse video with no
arrows. In RTA, V1.0, the ORUN conditions are seen if more than 12 channels are
activated on the 20.48 kHz or 25.6 kHz bandwidths.

NOTE: Overload detection is performed by observing the peak input signal level,
without regard to the setup bandwidth that the system is operating on. It is quite
possible to have an overload of the input amplifier, and get a corresponding overload
indication without any visible evidence of it in a display of the input waveform. An
offending high-frequeney component would be filtered out by the bandwidth anti-
aliasing filters before the data reaches the display.

It is also possible to observe an apparent overload or clipping in an input
waveform display without an overload indication. This can happen because the
hardware design allows an "overload" range of approximately 20% beyond the
selected levels of the input range. For example, if the system is set for the +4 V
peak input range, it can accept and correctly process a sine wave input up to
approximately +5 V peak (no offset) without clipping or distortion.
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5.6.2 DUAL Display Format

The DUAL display shrinks the full display to the upper half of the screen and
adds the second display in the lower half. Annotation for each display remains the
same as for SINGLE with these exceptions:

® The setup summary lines at the top of the screen are not displayed.

® The cursor readout at the bottom of the screen refers only to the upper
display.

5.6.3 OVLY Display Format

The OVLY display superimposes the lower display data on the upper full
screen display. The format and annotation are the same as for SINGLE display with
these notes and restrictions:

® The two displays must be the same type of x-axis window or the overlay
is not allowed.

® The parts of the setup summary lines at the top of the screen that are
not applicable to all functions and all channels refer only to the upper
display.

® The cursor readout at the bottom refers only to the upper display.

® The channel number(s) and MODAL channel ID, if available, for the
lower display are added to the left side annotation below the Y axis units
and scale information. .

® If the axis scales of the two displays are not the same ranges, the upper
scales are used.

5.7 MENU OPERATIONS, SELECTIONS, AND ENTRIES

5.7.1 Selection by Pointer

Whenever a multiple choice menu appears on the screen, there are two
symbols associated with it in the left margin. An asterisk (*) indicates the selection
that is presently in force. A pointer (>), which you control with the UP-DOWN
arrow buttons, indicates the next selection (the one that takes effect when you press
ENTER or NEXT).

When the menu first appears, the pointer and the asterisk are in the same
location, and the display in the upper half of the screen updates as usual. As soon as
you begin to make a selection, that is, when you move the pointer away from the
asterisk, the display stops and the message "PAUSE" appears at the lower left. This
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allows the program to devote full attention to your menu operations and reduces
response time to selections. Note that this pause is only for the display function and
does not affect data acquisition or processing.

To complete the selection, press ENTER or NEXT. The current selection
asterisk moves to the new pointer location, the selection takes effect, and the
display starts again. Using the ENTER button leaves the current menu on the sereen
for further changes if desired. Using the NEXT button makes the entry and also
turns the menu to the next page (or restores the full screen display from the last
page of the menu).

5.7.2 Selection by Item Number

All items in multiple choice menus are numbered. Rather than using the
UP-DOWN arrows and the pointer, you can also make selections by entering the
item number (with the ENTRY group buttons) and then pressing ENTER or NEXT.
This method is a little faster and is preferred by some operators when they are
familiar with the menus. Numerical entries are echoed at the bottom center of the
screen as they are made. Beginning an item number entry makes the display pause,
the same as for pointer selections.

5.7.3 Alphanumeric Entries

Many of the menus request entry of a specific parameter value by the
operator, rather than a multiple choice selection. These entry menus all begin with
the word ENTER and, like the multiple choices, they use the asterisk and pointer
symbols. The current value (if any) is printed next to the asterisk and the pointer in
the left margin indicates that the system is ready for a new entry. For example:

ENTER MAXIMUM FREQUENCY
* 5120

When you begin an alphanumeric entry, the characters you enter appear
next to the pointer and the display pauses until you complete the entry. To
complete the entry, press ENTER or NEXT. Upon ENTER, the new value is
transferred from the pointer to the asterisk to take effect, and the current menu
remains in place. Upon NEXT, the entry takes effect and the menu proceeds to the
next page. ’
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5.7.4 Multiple and Null Parameter Entries

Several of the entry-requesting menus want two or more values; for
example:

ENTER MIN, MAX VALUES
FOR LIN X EXPANSION

*0.0,10240.0
>

Each value entered must be separated from the following one by a comma character
(,), without a space.

If you wish to leave one or more values unchanged or unspecified, you may
simply enter the comma(s) to account for them, without entering any value. For
example, to change only the maximum frequency for the expansion window above
you could enter:

>,100

Entering only the first parameter leaves the second unchanged.

5.7.5 Keyboard Entries

You can make alphanumeric entries from the keyboard as well as from the
ENTRY group buttons. The equivalent keys are:

Panel Keyboard
ENTER / (backslash)
NEXT RETURN
DEL DEL
~CLR - ! (exclamation mark) For numerical entries only. For alpha

entries, you must first press the semicolon (;) to identify a
following character as a command, then press the exclama-
tion mark.

If a menu with a prompt that requires a text string appears and you want to
key in a comand (instead of replying to the prompt), enter a semicolon (;) first. If
- not, the command entered from the keyboard is taken as the text string for the
prompt and results in an error.
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5.8 MEASUREMENT SETUP FUNCTIONS

The following paragraphs describe the functions, features, and the setup
menus controlled by the MEASUREMENT SETUP group of buttons. The list below
also includes (in parentheses) two designations which represent the equivalent
keyboard command.

The measurement setup determines the operations that are performed on
the input data as it is being acquired, conditioned, processed, and averaged.
Conditions controlled by the setup functions cannot be changed after an averaging
run; that is, none of the setup functions are post-processing operations like the
display functions that allow changes in the presentation of the data after it is
acquired. Measurement setup includes the following controls:

MODE
(MM)

CHANS
(MC)

LEVEL
(ML)

FREQ
(MF)

AVERAGE
(MA)
WINDOW
(MW)

TRIG
(MT)

STATE
(MS)

Sets the basic system processing mode for auto-channel, cross-
channel, or probability computations. Also controls exits to the
optional MODAL analysis package or the RT-11 operating system.

Selects the channels to be processed and specifies the reference and
response channel relationships for eross-channel operations and allows
MODAL coordinate input.

Sets the full scale voltage level range and selects input coupling for
each channel. Also allows operator assignment of location and
coordinate codes for MODAL analysis, specification of an engineering
units-per-volt conversion factor, and assxg'nment of a channel label to
be printed on displays.

Selects baseband or zoom processing, sets frequency range, and
resolution in terms of number of frequency lines.

Selects type of averaging, number of frames to be processed (or
exponential discount factor), and modes of acceptance or rejection for
individual frames. Also to invoke input level autoranging.

Selects weighting or shaping functions to be applied to input data, and
overlapped processing for low frequency ranges.

Sets trigger mode, source channel, level, and slope, and allows
specification of delays for advanced or retarded trigger recognition.

Prints a summary report of the entire system setup status.
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5.8.1 Notes on Processing Modes

There are two front panel setup functions that have significant effects on
what functions can be obtained after processing. These are the choice of auto-
channel vs. cross-channel mode, and time domain vs. frequency domain averaging.
Both of these determine what functions of the input signals are accumulated during
the data acquisition and averaging processes, and also affect the initial allocation of
buffer areas in memory for the processing operations. This in turn affects the total
memory space required, and at some point begins to restrict the number of lines of
frequency resolution that can be obtained for a certain number of channels or
channel pairs.

In AUTO-CHANNEL mode, the system operates as multiple single-channel
spectrum analyzers. With frequency domain averaging in effect, the process is as
follows: An input frame of time-domain signal data is acquired on all active
"response" channels. A direct Fourier transform is performed on that frame to
produce a linear complex spectrum (the DFT) consisting of voltage amplitude and
phase data in a format of real (in-phase) part and imaginary (quadrature) part. The
complex spectra cannot be averaged because phases vary randomly from frame to
frame and the average tends to zero. Therefore the next step is to multiply each
complex spectrum frame by its own self-conjugate. This produces a raw auto power
spectrum consisting of sum-of-the-squares magnitude-squared information. The
power spectrum no longer contains phase information, but it is non-complex and can
be accumulated in multiple frame averages. Thus at the end of the process, the only
data that remains is the real auto power spectrum for each channel. This data can
be scaled in various ways for display, but the complex phase information and the
time domain information can no longer be recovered. Therefore, the only choice of
FUNCTION for AVG display is AUTO-SPECTRUM.

In time domain averaging for auto-channel mode, this is not the case. Time
domain averaging is performed by accumulating a summation average of the several
individual time-domain input frames. Time domain averaging is only appropriate for
somewhat repeatable signals such as transients or signals with known periodic
components, and the input frames must be synchronized by triggering or the average
would tend to zero to some de level. ’

At the end of the averaging run, the retained data is a conglomerate time
record for each channel. This time record still contains phase information, and the
display routines can still compute the linear complex spectrum as well as the auto-
spectrum. Therefore, the display FUNCTION selector provides a choice of TIME
HISTORY or SPECTRUM, and the SPECTRUM choice has a NEXT Menu that allows
choice of the various complex formats such as Bode, magnitude or phase, real or
imaginary, and Nyquist (imaginary versus real). The magnitude display is equivalent
to the auto-spectrum display of frequency domain averaging.

In CROSS-CHANNEL mode (frequency domain averaging), the system must
preserve relative phase information between the reference and response channels of
each channel pair. To do this, it computes a cross power spectrum for each channel
pair as well as the auto power spectrum for each active channel. To allocate
memory buffer areas and locations for the cross spectra, the channel pairs must be
known before processing starts.
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For example, if you designate channel 1 as a reference channel and channels
2, 3, and 4 as response channels, the system computes and retains the spectra
necessary to produce transfer functions for channel pairs 1-2, 1-3, and 1-4. But you
cannot later obtain a transfer function between, for example, channels 2 and 3.

In processing, the system takes one frame of input signal data from all
channels, performs the direct Fourier transforms to produce linear complex spectra,
then computes and accumulates the auto power spectra as it does for auto-channel
mode. It then computes and accumulates the complex cross power spectra for each
designated channel pair.

The cross spectrum is the complex conjugate product of the two linear
complex spectra. It represents the common power and the phase difference between
the two channels and, although complex, it can be averaged in the frequency
domain. Thus at the end of an averaging run, the system retains an averaged auto
spectrum for each active channel, and an averaged cross spectrum for each
designated channel pair.

The display routines compute the transfer function by dividing the complex
cross spectrum by the real auto spectrum. All of the other functions that are
available from display are similarly derived from the cross and auto spectra by
mathematical operations, including the inverse Fourier transform, to produce the
time domain functions such as the impulse response and the correlation functions.

5.8.1.1 Probability Mode. The PROBABILITY mode is used to compute the
probability density and the cumulative distribution of each active channel. If this
mode is selected, reference channels are disabled.

To obtain the probability density function (PDF) of a signal level, a fixed
sample size of signal levels must be collected first. '

The process of PDF averaging is similar to ASPEC averaging in that it
allows summation and exponential modes, autoranging, and user specified number of
averages.

The value of each element (data {i})) in the average buffer is obtained by:

(data {i} current ) = (data {i} old) * (discount -1)/discount
+ PDF value * (1/discount).

When the cumulative density function (CDF) is desired, each data value is
simply the summation of all the previous data values (after conversion to
probability, instead of probability density) up to that data point. The last CDF data
value should be unity. Use the following menu sequence:

a. Press MODE. The basic processing modes appear:

1) AUTO CHANNEL

2) CROSS CHANNEL
>+3)  PROBABILITY

4) EXIT TO MODAL

5) EXIT TO RT-11"
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Press AVERAGE. (This menu is omitted when PROBABILITY is selected.)

1) FREQUENCY DOMAIN

>+2) TIME DOMAIN

When you select PROBABILITY mode, FREQUENCY DOMAIN averaging and
windows are not allowed. In this case, selection is always coerced to the
TIME DOMAIN.

The AUTO ACCEPT menu appears. Disregard this menu and continue.

Press AVG.
Press FUNCTION.
>x1) PROBABILITY DENSITY

2) CUMULATIVE DISTRIBUTION

Probability density or distribution functions may be stored in either MODAL
or standard files. While coordinates may not be important for identifying
data blocks, they are stored for MODAL recall.

To store a probability density function (PDF) or a cumulative distribution
function (CDF) the file has to be opened with the capability of storing any
funetion. :

5.8.1.2 Memory Allocation. The RTA program allows a variety of acquisition
processing and display modes. The memory requirements for each combination of
these modes are different. The ability to modify the number of spectral lines and
the number of channels especially require that buffer space be dynamically
allocated during the setup process. You are generally aware of this process except
for two reminders:

1) If there is not enough space to perform the desired operations a "not
enough memory" message appears at the lower left. Data acquisiton stops
when this occurs and does not resume again until the current (or some other)
parameter is modified so that the memory size can accommodate the need.

2)  Modification of parameters that cause memory to be re-allocated
invalidate the data in the AVG buffers and a "...not available" message -
appears in a blank display function.

The parameters which cause memory allocation to occur when they are

modified are listed below.

Processing mode ‘ Frequency type
Trigger mode Frequency range
Active channels Number of lines

Averaging domain (time/freq)
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5.8.2 Mode Setup

The MODE button presents the following menu for choice of the basic
processing mode:

AUTO CHANNEL

CROSS CHANNEL
PROBABILITY

EXIT TO MODAL ANALYSIS
EXIT TO RT-11

AUTO CHANNEL operation computes only the auto-spectrum (or time domain
average) for all active channels. In auto-channel mode, all active channels are
designated response channels in the INPUT CHANS function deseribed in paragraphs
5.8.3 and 5.8.4.

CROSS CHANNEL operation computes the auto-speetrum (or time domain average)
for all active channels, including reference channels, and additionally computes the
cross spectrum between each reference-and-response channel pair that is designated
in the INPUT CHANS setup (paragraph 5.8.3).

PROBABILITY mode computes an amplitude histogram and cumulative distribution
for each active channel. See paragraph 5.8.1.1 for more description.

EXIT TO MODAL ANALYSIS mode exits from the 2515 data collection program
directly to the optional MODAL or MODAL PLUS analysis program (if present).
Certain file information is preserved and passed between these two programs as
described in paragraph 5.8.2.1.

EXIT TO RT-11 makes a graceful exit from the 2515 panel program to the RT-11
operating system for file management operations. ,

When exiting to either MODAL ANALYSIS or RT;11, the current panel setup
information is saved. This setup is restored when RTA is run again.

5.8.2.1 Exiting the 2515 Panel Program and Running the MODAL Analysis

. One of the principal applications of the 2515 is for modal analysis
investigations. In this application, the 2515 panel program performs the data
collection functions, to create and fill a file of frequency reponse functions for the
MODAL program; that is, the MODAL program's (H) Function file. If the 2515 data
collection function is performed first, you can assign a name to this file that is
appropriate for MODAL, and MODAL can subsequently find it when it is attached to
the MODAL Project file.

On the other hand, if MODAL has been running previously and exits to the
2515 panel program, a project file will have been created. That project file in turn
contains a reference to a Function (H) file. When MODAL exits to the 2515 panel,
the Function (H) file specification automatically becomes the active file for the
2515 panel STORAGE function*, and the project file information is preserved in the
2515 program. Then, when 2515 exits back to MODAL, the project file information
is passed back and the MODAL program, although restarted, comes back ready to
run in essentially the same state it was before.

*You can change the active storage file if it is not desired to store into the MODAL
Function file.
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5.8.3  Input Channel Select Setup - CHANS

All of the following descriptions are for cross-channel mode. For auto-
channel mode and probability mode, all of the individual channels are regarded as
"response” channels, and there are no reference channels. The reference channel
column in the table is blank, and reference channel entries are ignored if they are
made.

5.8.3.1 Active Channels Setup. Pressing the (INPUT) CHANS button presents a
tabular listing of all channel pair setups on the right side of the screen, and
instructions for its use at the upper left of the screen as shown below. Unlike other
menus, which leave the "upper" data display on the screen, this menu occupies the
full screen. This allows listing of as many as 16 channel pairs (the maximum number
of channels available) on the screen at one time, and it is assumed that if new
channel setups are being made the current display data is of no interest.

Response, Reference channel res chan ref chan

pair assignments Q=2 *1
3 1

* designates active channel 4 1
1 1

To modify, use arrows to
move @ and ENTER new response,
reference channels

ENTER 0 to deactivate pairs

ENTER RESPONSE, REFERENCE
CHANNEL(S)

*2, 1

>

The channel pair list contains as many lines and allows as many channel
pair setups as there are channels physically installed, in the system. The example
above assumes four channels. The pairs, and active channels are shown as they
would appear when the checkout test parameters have been recalled from panel
setup memory buffer #0. Otherwise, this channels list reflects the setup that was in
force before the last "EXIT TO RT-11" operation. Note that it is not necessary that
all installed channels are included in the list, and no particular order of channel
numbers is required. You have complete freedom to assign channel pairs in any
arrangement, the only restrictions being that the number of pairs is limited to the
number of channels installed. Also note that the list always has as many lines as
there are channels in the system, but not all channels listed must be active. In fact,
you must specifically activate (or deactivate) channels by making entries in the list.

To activate a pair already entered in the list, use the UP-DOWN arrow
buttons to move the @ symbol to the desired line in the hst, then press ENTER or
NEXT. Asterisks (*) appear next to the channel numbers in the list to indicate that
they are now active.
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The @ symbol at the left of the list marks the current line. The response
and reference channels on that line are also shown below the entry menu at lower
left, next to the asterisk that indicates the current value of parameters, i.e.:

ENTER RESPONSE, REFERENCE

CHANNEL(S)
*a,b (resp, ref channels on current @ line)
>X, ¥ (enter new resp, ref if desired)

To change a line of the table and activate the new pair, move the @ symbol
to the desired line. Then press the ENTRY group numeral buttons for the desired
resonse channel, followed by a comma (, ) followed by the reference channel (e.g., 3,
2). These entries are echoed at the new-value pointer below the entry menu. Then
press ENTER. The new values are transferred to the current value in the menu, and
to the current line in the table, with asterisks to indicate that they are active.

To deactivate a pair, move @ to the desired line, then enter 0 for the new
value. The channel numbers remain in the table, but their associated asterisks are
erased to indicate that they are no longer active 9; a pair. The physical channels
remain active if they are part of some other active pzir.

It is not possible to deactivate the last channel or channel pair. Also,
deactivating the trigger channel when in a triggered mode of operation is not
allowed.

5.8.3.2 ZOOM Effects. There are normally four input channels on each physical
channel card that is installed in the system. However, when ZOOM processing is
selected under the FREQ setup function, only two channels per card may be used.
This usually requires some adjustments in the active channels table when the mode
is switched from basebanc to ZOOM. '

To make the adjustment, the system searches the active channels table,
line by line. It allows only the first two channels that it finds on each card to
remain active, and adjusts any subsequent entries accordingly. For example,
consider the following baseband table:

res chan ref chan#

*1 =4
*2 =4
*3 =4
*4 *4
*5 =4
*6 *3
*8 *8

After switching to ZOOM, channels 1 and 4, the first pair, would remain
active on channel card #1. Channels 2 and 3 would be disallowed. On the second
card, channel 5 would remain active because its reference channel, 4, remains
active on the first card. However, channel 6 would not be allowed because its
reference channel, 3, is not available. Nor would channels 7 or 8 be allowed,
because the combination would require three channels on the second card.
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If you attempt to activate more channels or to change the channel setup
while in ZOOM mode, the channel number entries are accepted into the table, but
the channels are not activated except as adjustments are made to conform to the
two-channels-per-card limitation as stated above.

The original baseband channel setup is preserved in a separate table and is
returned to use whenever the system is returned from ZOOM mode to baseband
mode.

5.8.3.3 Channel MODAL Coordinate Assignments. After the active channel setup
above, press the NEXT button to turn to page 2 of the CHANS setup menus. This
page presents a listing of only the active channels, together with the MODAL
analysis coordinate codes that are currently assigned to them, as follows:

Active channels and their CH # COORD
Modal coordinate labels

1 1X+
To modify, use arrows to 2 2X+
move @ to CH #, and ENTER 3 33X+
new label 4 4X+

ENTER the New Coord

x 1X+
>

The order of channels may not always be the same since the reference
channel(s) is always listed first.

This listing allows MODAL users to change any one or all channel
coordinate assignments at one place, when making MODAL setup changes. To make
a change, use the UP-DOWN arrow buttons to select a channel with the @ symbol,
then enter the new coordinate.

Note that these same coordinate assignments can also be made one channel
at a time in the channel LEVEL setup described in the next paragraph, or during a
storage operation just before storing processed functions. All three of these
coordinate assignment menus are interconnected; for example, changing a
coordinate assignment during the storage operation carries back to be reflected in
the CHANS listing above, and in the individual channel setups of the LEVEL function
described below.

Note: MODAL/MODAL PLUS does not recognize coordinates in numerical part
> 8000; RTA does not store function data for such cases (> = 8000), except for panel
data which is designated by 8100Y+.

5.8.4 Input Channel LEVEL Setup

The LEVEL setup sets the input parameters for each channel. It also
provides for the assignment of engineering unit conversion factors and channel
labels for displays, and the assignment of a MODAL analysis location coordinate,
which is required when the collected data is used for subsequent MODAL analysis.
The LEVEL setup may be made for any installed channel, regardless of whether or
not it is active under the preceding CHANS select setup.
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Pressing the LEVEL button (and the NEXT button) presents a summary of
the setup for the currently selected channel and the sequence of menus shown
schematically below. Parentheses and underscoring indicate operator entries or
variables. Details of these menus and their functions are described in the following

paragraphs.

ENTER CHANNEL #

to be SET UP

* (current channel number)
> (enter new chan #)

(NEXT)

Volts Full Scale
1) 8.0v

2) 4.0v

3) 2.0v

4) 1.0v

5) 0.5v

6) 0.25v

7 0.125v

8) 0.0625v

(NEXT)

ENTER MODAL COORDINATE
in form nnX+

* (current coordinate)

>

(NEXT)

CAL FACTOR=(FACTOR) "UNITS"
PER 1.0 VOLT

ENTER (FACTOR)

+ (current numerical factor)

>

(NEXT)

CAL FACTOR=(FACTOR) "UNITS"
PER 1.0 VOLT

ENTER "UNITS"

+ (current units text)

>

(NEXT)

Setup Channel: (channel #)
Volts Full Scale: (e.g., 8.0)
MODAL Coordinate: (e.g., 42Y-)
Cal factor: (numerical value)
Cal units: (units text)

per 1.0 volt
Coupling: (e.g., AC)
Chan ID: (18 character label)

—— Coupling

1) AC

2) DC

3) ZERO

4) BIAS SOURCE

5) DCR: S/W DC REMOVAL

(NEXT)

ENTER CHANNEL I.D. LABEL
* (current label, if any)
>

(NEXT)

Returns to full display
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5.8.4.1 Channel Number to be Set Up. Enter the number of any channel that is
physically installed in the system. The summary information immediately reflects
this channel, and all subsequent entries take effect on this channel.

5.8.4.2 Volts Full Scale. Select the smallest full scale input range that
accommodates the signal without overloading.

NOTE: If desired, you may select automatic input level ranging
under the AVERAGE setup function. Autoranging then performs
when you press the RUN button to begin an averaging run. When
autoranging is to be used, you may select any arbitrary range here,
and it adjusts automatically when you press RUN. The autoranging
criteria are described in the paragraph on Average Setups.

However, autoranging is not performed on the trigger channel. For
triggered mode acquisition, you must still specifically set the input
range for the trigger channel.

NOTE: The input level range can also be changed "on-line" as
follows: Whenever the active (upper) display is an input time
domain function and no menu is present, you can increase or
decrease the input level range for the channel being displayed by
pressing the UP~ARROW (A) or DOWN-ARROW (V) buttons.

5.8.4.3 MODAL Coordinate. This information is not required and may be skipped
if the system is being used for general signal analysis. (A default value is supplied
by the program.) However, it is required if data is being collected and stored in an
"H" function file for subsequent use in MODAL analysis. The 2515 uses these
coordinates for identifying frequency response functions within the file, and the
MODAL program needs them for sorting and indexing the functions. The assignment
of these coordinates is normally performed as part-of the MODAL geometry setup
and is familiar to users of the MODAL program. The entry is of the form:

nnnnX+

where nnnn is the numerical value between 1 and 8000 that identifies a location
in the MODAL geometry definition.

X is one of the characters X, Y, or Z, specifying the axis of the
transducer in the modal geometry.

+ is one of the characters + or -, identifying the direction of the
response relative to the reference.

Note that a MODAL coordinate entered here for a channel is also reflected
in the all-channel coordinate listing of page 2 of the CHANS select menu described
in the preceeding section. Conversely, a change of coordinate in that listing, or
subsequently in a storage operation, automatically makes a corresponding change in
each of these individual channel setups.
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The MODAL coordinate is printed in display annotation along with the channel
number. For cross-channel displays, the two MODAL coordinates are displayed
together, with an appropriate separating operation character; for example, a
transfer function display with channel 1 response and channel 4 reference might
indicate:

CH1/CH4
17Y+/20Y-

5.8.4.4 Calibration Factor and Units. These two entries allow specification of a
factor for conversion from the basic input calibration in volts to the engineering
units of the application, such as g's, inches, or pounds. Whether or not these units
are applied to displays is determined by a selection in the DISPLAY UNITS control
function. If engineering units are turned on, then the displays are scaled with the
units and conversion factor specified here.

The factor and units are entered separately in two entry-menus as shown in the
menu summary at the beginning of this paragraph. Example: If you are using an
accelerometer that produces 10 millivolts per g, and you want your results in g's,
your calibration factor would be 1g/.010 volt = 100 g PER 1.0 VOLT, which you
would enter as (FACTOR) = 100, "UNITS" = g. The "UNITS" text is restricted to 8
characters.

5.8.4.5 Coupling. The input coupling menu provides these choices:

AC Capacitive input coupling which acts as a high pass filter to block de
am; slowly varying offsets that might cause overranging (3 db at 0.8
Hz).

DC Direct coupling to the input preamps.

ZERO Grounds the input to the preamplifier in front of the analog filter for

test or calibration purposes.

BIAS Provides a 2 mA current source at the input connectors for use of

SOURCE accelerometers such as the PCB-type that have built-in FET buffer
amplifiers. These accelerometers can be connected directly without
the need for external amplifiers. Coupling is forced to AC to block
the de offset that results from the current source.

DC: S/W DC This selects de coupling but uses a software algorithm to remove the
REMOVAL dec component after each input frame is acquired. This operation
occurs after the A/D converter and therefore does not help in
overrange situations caused by de bias. The algorithm determines the
- mean value of all the samples in the frame and then subtracts that

mean value from each sample.

5.8.4.6 Channel ID Label. This final item in the INPUT LEVEL menus allows
assignment of any desired label, up to 18 characters for each channel. These labels
are printed just above the top line of the grid in the displays. For cross channel
functions they are combined with the label of the other channel in the same way as
the CHx identification and the MODAL coordinates as described above. The labels
are also carried along with the data when functions are stored in memory or disk
files. However, note that the storage function format can preserve and return only
14 of the 18 characters allowed.
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5.8.5 Frequency Range and Resolution Setup

The FREQ button presents the summary setup listing and the series of
menus and entry requests as shown below. Although these parameters appear simple
and straightforward, there are several special cases and internal adjustments in
frequency setups that are discussed in further detail in the following descriptions:

Fréquency Type

1) BASEBAND
2) ZOOM

(NEXT)
(if BASEBAND):

Frequency Type: (e.g. BASEBAND)
BASEBAND max freq: (e.g., 10240)
ZOOM min freq: (e.g., 160)

ZOOM max freq: (e.g., 340)

# of lines:  (e.g., 320)

frame size: (e.g., 1024)
resolution: (e.g., 32.00)

sample interval: (e.g., 3.052e-05)

ENTER MAXIMUM FREQUENCY
+ (current value)
>

(if ZOOM):
ENTER ZOOM MINIMUM, MAXIMUM

* (current min, max)
>

(NEXT)
# of lines

1) 80

2) 160

3) 320

4) 512 *MODAL
5) 640

6) 1280

7) 2560

(NEXT)

External Sample
1) OFF
2) ON

(NEXT) restores full display

5.8.5.1 Summary List Information. The summary listing on the sereen shows the
exact values that are currently in force, after any necessary internal adjustments
have been made to your entries. Note the following: (1) Both of the current
BASEBAND and ZOOM frequency ranges are indicated in the list for reference.
Which of these is currently in force is indicated by the first line, "Frequency Type".
(2) The last three lines in the summary (frame size, resolution, and sampling
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interval) are provided for reference. They are not made by operator entries, but are
derived directly from your choice of frequency range and number of lines resolution.
The frame size is determined from the selected number of lines.

The system operates on power-of-2 frame sizes from 256 points up to 8192
points. For an input frame size of N, the Fourier transform computes N/2 complex
frequency line coefficients. However, the upper 3/8 of this range may be contaminated
by aliased higher frequency components because of the roll-off of the anti-aliasing
filters. That portion of the range is simply discarded after the Fourier computation.
Taking the "standard" frame size of 1024 input points as an example, 512 frequency
lines are computed, of which 5/8, or 320, are valid and are retained. Or, looking at it
from the operator's point of view, selecting number of lines = 320 results in an input
frame size of 1024.

The same ratio applies for all other resolution selections except the special
case of "512 MODAL" which is described below. There is another special case, also
described below, for the maximum frequency range of 25.6 kHz, in which additional
frequency lines may be retained to provide additional bandwidth without decreased
resolution. The indicated resolution in the summary listing is the indicated bandwidth
divided by the number of lines. The derivation of the sampling interval is somewhat
more comphcated, but in all cases it is a power-of-2 multiple of the fastest sampling
interval, whieh is (1/65536) second.

5.8.5.2 Frequency Type: Baseband or ZOOM. Baseband frequency range always begins
at de (0 frequency) and extends to the maximum frequency entered in the next menu.
For baseband processing, all four channels on each installed channel card are available.
ZOOM processing allows you to specify a passband frequency range with a minimum and
maximum frequency to be processed, and thus to obtain better frequency resolution
over narrower bands of interest. Note that when you select ZOOM processing, you are
restricted to a maximum of two channels on each installed channel card. When you
select ZOOM, the active channels table is modified accordingly, as described previously
under "Input Channel Select Setup.”

When ZOOM processing is in force, time domain displays of the input signal are
no longer valid for the shape of the input waveform. Instead, they show the complex
time domain function that is created after the input signal has been passed through the
frequency-shifting multiplier and the decimating filters. This condition is 1nd1cated in
the display by displaying two functions (the real part and the lmagmary part?!) using
disconnected dots, rather than the continuous line trace that is used for real input
waveforms. These displays are still valid for amplitude information.

“The sine wave shows up in the display even if the input signal is grounded. This is due
to the de offset in the analog circuit, which is normally removed by software. When
ZOOM mode is chosen, the de value is multiplied by sine and cosine of the center
frequency required by the ZOOM process to shift the spectrum. This non-zero offset
results in the sine wave displayed. This effect is only seen when the ZOOM band
comes near or includes the de line.
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5.8.5.3 Frequency Ranges, Baseband. If you select baseband processing, the NEXT
menu requests

ENTER MAXIMUM FREQUENCY

You may enter any number (in Hz) for the desired maximum frequency. If your
entry is greater than the system maximum (25,600 Hz), it is adjusted downward. If it is
within the system range, it is adjusted upward to the next higher range available from
the hardware that includes the requested maximum. These adjustments are reflected in
the entry menu and the summary listing. The available ranges are:

25600*
20480

10240

5120 .
2560 NOTE: A different set of frequency ranges are used

1280 if you select 512-line resolution for use with the
640 MODAL analysis program. They are listed in
320 paragraph 5.8.5.5 which describes 512-line resolu-
160 tion under the number of lines menu which follows
80 frequency range selection.

40

20

10

5

2.5
1.25

*The 25,600 Hz bandwidth is a special case that does not follow the factor-
of-2 sequence of the other available ranges. It provides the same frequency
resolution as the 20,480 Hz range. However, on these uppermost ranges, the system
uses only the basic 25.6 kHz analog anti-alias filter and does not require any of the
decimating digital filters used for lower ranges. The analog filter has somewhat
sharper rolloff characteristics than the digital filters. This allows 400 alias-free
frequency lines out of 512 computed, instead of the 320 out of 512 lines for lower
ranges. If you select the 20,480 range, the system saves only 320 lines per 512
computed, in conformance with other ranges. But, if you select the 25,600 range,
the system retains and displays all of the good 400 lines, thus providing the
additional bandwidth. The additional lines at this bandwidth are reflected in the
summary setup listing on the display. For example, if you select 640 lines in the
following "# of lines" menu, the summary indicates that you are actually getting 800
lines.

In addition to numerical entry, you may also use the display cursor position
to select a maximum frequency, as follows:

1) On a frequency function display, position the main cursor at
the desired maximum frequency for the baseband analysis

range.
2) Press the FREQ button, select BASEBAND, and press NEXT.
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3) When the menu requests "ENTER MAXIMUM FREQUENCY",
press the "equals" (=) button in the ENTRY group, to refer to
the display cursor.

4) Press ENTER. The system selects the standard frequency
range listed above that is next above the cursor position.
That selection is reflected in the menu and the summary
listing just as if it had been entered numerically.

5.8.5.4 Frequency Ranges, ZOOM. If you selected ZOOM processing in the first
FREQ menu, the NEXT menu requests entry of both a minimum and a maximum
frequency for the range:

ENTER ZOOM MINIMUM, MAXIMUM

’

You may enter any two values (in Hz), separated by a comma, for this
range, provided only that the difference between them must not be greater than the
maximum ZOOM passband, which is 20,480 Hz. If you request a band greater than
that, the entry is ignored and an error message appears at the lower left of the
screen. The system adjusts your entries to the ranges available from the hardware
as follows: First, it selects an available ZOOM passband large enough to cover the
requested range. The available ZOOM passband ranges are the same as those listed
for baseband ranges above, excluding the largest, 25600 Hz, and the smallest, 1.25
Hz. The selected passband is then centered on a frequency halfway between the
requested minimum and maximum. Exception: If the requested band is too near the
low or high end of the total system range, the ZOOM band is shifted up or down as
necessary to keep it from extending below 0 or above 25600. Entering only the
maximum or minimum value in this menu takes the other value from the current
hardware setting, not the previous user entry.

Note that selecting 0 for the minimum frequency does not cancel the zoom
processing mode. If you want baseband processing (four channels per card), you
must return to the first page of the FREQ menu and specifically select it.

In addition to numerical entries, you may also use the display cursors to
define and select a zoom range, as follows:

1) On a frequency function display, position the main cursor at
the desired zoom minimum frequency.

2) Press (CURSOR) REF SET to mark the minimum.

3) Reposition the main cursor at the desired zoom maximum
frequency.

4) Press the FREQ button, select ZOOM, and press NEXT.

5) When the menu requests "ENTER ZOOM MINIMUM,
MAXIMUM", press the "equals" (=) button in the ENTRY
group, to refer to the display cursors.

6) Press ENTER. The system selects the next broader standard
zoom band and centers it on the range defined by the cursors.
This selection takes effect immediately and is reflected in
the menu and summary listing just as if it had been made by
numerical entries.
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5.8.5.5 Number of Lines of Resolution. After bandwidth, the FREQ setup
function presents a NEXT menu for selection of frequency resolution within the
band. The selection is made in terms of the number of frequency lines or filters
across the band. Actually, it is setting the frame size and indicating how many valid
non-aliased lines are available after the spectral computation. Note that additional
lines are available for the maximum 25,600 Hz bandwidth, which uses only the initial
analog anti-alias filter. The number of lines for 25,600 BW is not indicated in the
selection menu, but is reflected in the summary listing if the 25,600 BW is in force.
For example, if you select 320 lines, the summary list shows # of lines = 400. The
choices and related values are:

# of Lines # of Lines Frame Size, # of Lines Computed
Menu If 25.6 kHz BW # of Samples by Fourier Transform
80 100 256 128

160 200 512 256

320 400 1024 512

512 MODAL Not appl 2048 1024

640 800 2048 1024

1280 1600 4096 2048

2560 3200 8192 4096

Note: Any data set with greater than 5120 words cannot be stored in memory. But
such data can be stored into Standard file. A recall of such data from Standard file
has only a partial copy (5120 words) filled in the upper or lower MEM buffers. (See
page 5-48.)

5.8.5.6 512 Lines for MODAL, A Special Case. The choice of 512 lines of
resolution is provided to allow more efficient use of file storage space when
collecting frequency response functions for use with the MODAL analysis program.
The MODAL file storage format always uses and operates on blocks of 512 or less
complex frequency points for its frequency response functions. Note that you are
not required to use the 512 selection for MODAL.

You can just as well operate at lesser resolutions (e.g., 320 lines), which
simply do not fill the MODAL file storage blocks, or at greater resolutions (e.g., 640
or 1280), which partially fill additional 512 element storage blocks and require the
use of MODAL "sequence numbers" for file identification. However, the selection
of 512-line resolution fully uses the 512-element storage blocks, and thus allows
increased bandwidth over that which can be obtained using 320 line resolution.

To produce 512 lines, the system must set up and operate the same as it
would for 640 lines, and it is constrained to the same set of sampling frequencies
(and thus bandwidths) that are used in normal processing. The 512-line function is
then obtained simply by truncating and discarding the highest 128 lines of the 640
line function. This truncation of valid lines that otherwise would be included in the
normally available bandwidths results in an entirely different set of bandwidths for
512-line resolution. They are:

2 Hz 64 Hz 2048 Hz

4 128 4096

8 256 8192

16 512 16,384 Hz maximum
32 1024
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When jyou seleect 512-line resolution, the system takes the normal
bandwidth that is currently in force and adjusts it to the next higher 512 line
bandwidth as listed above; or, if 512 line resolution is already in force, operator-
requested bandwidths are adjusted upward to the next frequency in the list above,
rather than to one of the normal bandwidths listed previously under "Frequency
Ranges." Data Acquisition then processes as if it were set up for 640 lines.

There is an exception. If the bandwidth selected is greater than the
maximum bandwidth of 16,384 Hz that is allowed for 512 lines, then the bandwidth
is reduced to the 16,384 maximum and the frequency resolution is improved by a
factor of 2.

NOTE: A similar process of bandwidth adjustment occurs when you switch from
512 lines back to a normal resolution. That is, whenever it is necessary for the
system to adjust the bandwidth for any reason, it always attempts to go higher to
include the previous bandwidth. If, for example, you switch back and forth between
320 and 512 lines, the bandwidth continues to expand until it reaches maximums. In
most cases, it is best to set the desired number of lines first, and then go back to
enter the desired maximum frequency or frequency range for ZOOM. :

5.8.5.7 External Sample OFF/ON. The final page in the FREQ setup menus
provides for enabling an external sampling clock connected to the rear panel EXT
SAMPLE input connector for special applications. (TTL level signal 0-5V.)

External sampling is switched OFF at start up of the RTA program to pro-
tect the system. If external sampling is to be used, it can be switched ON by using
the FREQ setup menu sequences. An external signal has to be connected to the rear

panel EXT SAMPLE connector or the system keeps waiting for the external sampling
clock.

CAUTION
The maximum input frequency is 65,536 Hz. Any higher causes
FIFO overflow. Note also calculations, for resolution and

sampling intervals, assume the internal sample frequency of
65,536 Hz.
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5.8.6 Averaging Setup

Pressing the AVERAGE button presents the following setup summary and
starts the series of menus shown below and described in following paragraphs:

Averaging Domain Averaging Domain: (e.g., FREQUENCY)
Averaging Mode: (e.g., SUMMATION)

1) FREQUENCY # of Averages: (e.g., 256)

2) TIME Autorange: (e.g., OFF)
Acceptance: (e.g., MANUAL)

(NEXT) Accept Min Peak %: (e.g., 35)

Averaging Mode

1) SUMMATION

2) SUBTRACTION

3) EXPONENTIAL

4) PEAK HOLD

—— Data Acceptance into Avg

(NEXT) 1) ACCEPT EVERY FRAME
2) MANUAL ACCEPT (CONT)
ENTER # of Averages 3) AUTO REJECT
* (current value) 4) AUTO REJECT w/ DBL HITS
> (0 - 32767)
(NEXT)
(NEXT) ‘
ENTER MINIMUM % FULL SCALE
Pre-average Autorange for an ACCEPTABLE SIGNAL LVL
+ (current %)
1) OFF > (1 -100%)
2) ON
(NEXT) (NEXT) restores full display

NOTE: In PROBABILITY mode the Averaging Domain menu is skipped and only
selections 1) and 3) of Averaging Mode are allowed.

3.5.6.1 Averaging Domain. FREQUENCY domain averaging accumulates the
auto power spectra (and cross power spectra if in cross channel mode) that are
produced after the direct Fourier transform processing has been applied to each
successive input frame. TIME domain averaging accumulates a normalized
summation of the time domain input frames before the Fourier processes are
performed. Time domain averaging requires that the input must be triggered or
somehow synchronized from frame to frame to preserve phase information and
prevent the data from averaging away to zero or some de level.

5-31



2515-0100

5.8.6.2 Aven?‘!x Mode. The system provides the following choices of averaging
algorithms for frequency domain averaging. This menu does not appear for time

domain.

a.

b.

C.

SUMMATION. In the summation mode, all input frames are equally
weighted. The averaging buffer is cleared when the RUN button is pressed
to start a new average. The run stops when the number of frames
processed equals the "# of Averages" parameter selected below. The
average is normalized as it is accumulated, according to the following
formula:

Ay = Apg (K-1)/K + SS* (1/K)

A1 is the new average.

A is the previous average.

SS* represents the current frame of input auto or cross
spectrum.

K is the number of the last frame processed for SUMMATION.

K is fixed by the "# of Averages" parameter selection for
EXPONENTIAL discount averaging.

DIFFERENCE. The difference mode is the opposite of summation in that
new frames are subtracted from the existing average. The average buffer
is not cleared at the start of a RUN. This mode is useful in situations such
as acoustic analysis of a machine that cannot be removed from a noisy
environment. You can take a SUMMATION spectrum of the machine and
background noise, then turn off the machine and use DIFFERENCE
averaging to subtract out the spectrum of the background. Note that the
average data is not normalized in the same way it was in additive
averaging:

A1 = Ag - SS* (1/K)

The results are really valid only after the number of averages K has been
completed. This value should be equal to the number of averages
previously accumulated in additive average mode.

EXPONENTIAL. The exponential mode discounts the weight of older data
in the average for analysis of signals that may be changing with time. The
discount factor is set by the "# of Averages" parameter below. The
averaging buffer is cleared at the start of a RUN, and the run continues
indefinitely until you press the RUN button again to stop it. The discount
algorithm is the same as shown for summation above except that the factor
K is fixed by the # of Averages parameter. The smaller the # of Averages
selection, the faster the decay of older data and the greater the weight of
the current frame. An exception is made for the first frame of a run. The
first frame is not discounted at all, so that the averaged spectrum
immediately assumes the full value of the input. Otherwise, the system
would have to process a number of frames equal to the # of Averages
selection before the average would approach the full value.
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d. PEAK HOLD. (Not applicable for cross-channel mode or time domain
averaging. If either is in force, this selection is not allowed in the
averaging mode menu.) This mode compares the amplitude of each
frequency line from each input spectrum to the corresponding line in the
averaging buffer and retains the greater of the two. Thus at the end of
the "average", the result spectrum shows the maximum amplitude that
occured at each frequency during the run. The buffer is cleared when you
press RUN, and the run continues indefinitely until you press RUN again
to stop it. The "# of Averages" parameter is not used.

5.8.6.3 Number of Aver: . For SUMMATION and DIFFERENCE modes, this
parameter sets the number of frames to be processed and averaged before the run is
automatically stopped. For EXPONENTIAL mode, this parameter sets the factor
for exponential discounting as described above under Averaging Modes. Exponential
runs continue indefinitely until you press RUN again. PEAK HOLD mode does not
use this parameter, and also runs indefinitely until you press RUN again.

5.8.6.4  Pre-Average Autorgg% OFF/ON. The full scale range for input levels is
initally set up through a LEVEL button menu, selecting from the available ranges,
18, 4, 2, 1, 0.5, 0.25, 0.125, and +0.0625 volts. This pre-average autorange function,
if selected, allows the system to automatically adjust the input level ranges at the
start of an averaging run, according to the signal levels that are actually present at
the inputs. Autoranging is performed as follows: When the RUN button is pressed,
the system begins testing acquired time domain input frames for the following
conditions:

a. No input hardware overload.

b. No value in the acquired frame exceeds 100% of the current full scale
setting. For auto-ranging this condition is considered an overload
condition. (This condition can occur without overload because the input
hardware allows 25% signal over-ranging without clipping or data
distortion.)

c. The peak value in the frame must be greater than the "Minimum % Full
Scale" parameter that is specified in the last average setup query below,
until the 0.0625 volt range is reached, at which point only overload is
looked at.

The system acquires one input frame on all active channels at whatever
input level range setting is currently in force for each channel. Any channel that
shows an overload or that contains a value greater than full scale has its level
setting increased (gain decreased) by one step. All other channels are checked for a
peak value at least as great as the specified minimum percentage of full scale.
Channels that do not meet that level have the level range decreased (gain increased)
by one step. This process is repeated as necessary, with the following exceptions to
prevent oscillation between two ranges.
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If a channel has had its range increased (gain decreased) because of
overranging on the previous frame, the range is not decreased if the current frame
is below the minimum. Conversely, if the range has been decreased (gain increased)
because of previous low signal, but the channel now overranges, the range is
increased back to its previous level. In other words, if the signal characteristies and
the specified minimum peak are such that the level setting might oscillate, the
algorithm favors overload protection over low signal protection. If a channel
continues to overload at its greatest range (18V), the system does not allow an
averaging start.

When a frame has been acquired that meets all conditions on all channels,
the input levels are fixed and that frame is processed and placed in the averaging
buffer to begin the averaging run. Note that autoranging does not continue through
the run. If input signal levels change after the input level settings have been made,
overranges and underranges may occur. However, you can use the autoreject option
to reject such frames and omit them from the average.

Exception for Triggered Mode Acquisition: If triggered input acquisition
is in effect, autoranging is not performed on the trigger channel. You must set an
appropriate input level specifically for the trigger channel, under the LEVEL setup
function. This simplifies the operation and avoids problems that may arise from
complications such as highly variable impact test inputs or failure to trigger at all if
the trigger level is set too high. Once an appropriate trigger channel setting has
been found, all other channels autorange exactly as described above. Also, note that
the autoreject option described below does operate on the trigger channel, so that
once an averaging run is started, defective trigger channel frames can be omitted.

5.8.6.5 Data Acceptance into Average. This menu provides an option for
continued examination of time domain input frames during an averaging run, and
allows manual or automatic rejection of frames that do not fall within certain
limits. The choices are:

a. ACCEPT EVERY FRAME. No tests are performed on the input frames.
All frames are processed and passed to the average.

b. MANUAL ACCEPT (PRESS CONT). In this mode, each new set of input
frames is held for you to examine them as desired. The HOLD Indicator
lights when the frame has been acquired, and remains lighted until you
have manually disposed of the frame as follows:

1. To accept the frame, press CONT. The frame is processed to the
average and the system returns to acquisition state. Note that if you
are in TRIG-MAN ARM mode, you must also press ARM to re-arm the
trigger for acquisition.

2. To reject the frame:

(@) In FREE-RUN or AUTO ARM trigger mode, press HOLD to
reject the frame and allow the system to return to acquisition.
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(b) In TRIG-MAN ARM mode, just press ARM to re-arm the trigger
for new acquisition. The old frame is rejected if you did not
press CONT.

c. AUTO REJECT. In this mode, the system automatically examines each
new input frame on all channels and rejects them all if any one does not
meet the following criteria:

1. No ihput hardware overload.

2. The peak value must be at least equal to the "Minimum % Full Scale"
parameter specified below.

Note that this acceptance criteria is the same as autoranging, except that the
average accepts frames containing values greater than 100% of full scale if they did
not cause hardware overload. This acceptance algorithm also applies to the frame
on the )trigger channel (unlike autoranging which does not apply to the trigger
channel).

d. AUTO REJECT w/ DBL HITS. This mode tests all channels for the same
conditions as AUTO REJECT above, and additionally applies the following
test to the trigger channel for impact testing, to detect double hits (i.e.,
second bounce impacts):

The criteria for a double hit on the trigger channel is to find the peak absolute value
in the entire data frame. Move 1/64 of the frame size ahead in the frame and, from
there to the end of the frame, search for another peak whose amplitude is greater
than 10% of the maximum peak already recorded. If no such peak exists the frame
is accepted. .

5.8.6.6 Minimum % Full Scale. The final menu in the AVERAGE setup requests:

ENTER MINIMUM % FULL SCALE
FOR AN ACCEPTABLE SIGNAL LVL

This parameter sets the minimum acceptable peak signal level for autoranging and
auto reject, specified as a percentage of the full scale LEVEL setting. For
autoranging, the full scale range is decreased (gain increased) one step if the peak
value in an acquired frame does not reach this minimum level (unless overloading
occurs or previously occurred at the lower range). For auto reject, frames are
rejected if the peak value does not reach this minimum level.

5.8.7  Windowing Setup

The discrete Fourier transform, performed on an input frame of finite
length, tends to produce an effect known as spectral "leakage" or "smearing." In
effect, the algorithm assumes the input frame to be one period of a continuous
periodic signal. If all the frequency components of the input signal happen to be
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exactly periodic in the length of the input frame (that is, if they fall exactly on one
of the discrete frequency lines of the computed spectrum), then the ecomputed
spectrum would be exactly correct for the continuous input. In the more likely case
that the input signal contains components that do not coincide with the discrete
frequency lines (i.e., that are not periodic in the length of the input frame), then the
spectral computation also produces and includes frequency components necessary to
account for the discontinuities represented by the abrupt beginning and end of the
frame. The effect is a spreading or smearing of the spectrum and reduction of the
apparent amplitude of frequency components that fall between the discrete lines of
the computed spectrum.

Various windowing or weighting functions may be applied to the signal to
reduce or eliminate these effects. The type of window to be used depends on the
nature of the input signal. The 2515 provides a choice of four window types for
continuous input signals, plus two weighting functions for transient signals such as
the impact and response signals of impact testing.

Pressing the WINDOW setup button presents the following window setup
summary and menus. The window choices are described in the following paragraphs.

Window Type Window Type: (e.g., HANN)
Refr window start: (e.g., 200)
1) SQUARE # of resp windows: (e.g., 10)
2) HANN Frame Overlap: (e.g., NONE)
3) FLAT TOP
4) SPECIAL
5) CORRELATION
6) IMPACT
(NEXT)
ENTER % FULL FRAME UNTIL NOTE: The reference and response
REFERENCE WINDOW TAPER window summary lines above and the
* (current value) reference and response parameter
> queries at the left are only for the
IMPACT window and appear only
(NEXT) when IMPACT is the currently

selected type.
ENTER # OF EXPONENTIAL
RESP WINDOWS TO APPLY

+ (current value)
>

(NEXT)

Frame Overlap NOTE: The frame overlap menu does
' not appear if triggered data acqui-

1) NONE sition is in effect. Overlapping is

2) 50% not appropriate for triggered

3) MAX acquisition.

(NEXT) restores full display
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Window Type. The system provides the following choice of window

SQUARE. No weighting function is applied. In effect, the act of
operating on a finite length input frame is a windowing operation where
the continuous input signal is multiplied by a rectangular (time) function
of unity value within the frame and zero value outside the length of the
frame. This has sometimes been referred to as the "boxcar" window.

HANN. The HANN window is generally most appropriate for
random-type signals. In the time domain, the Hann weighting function is
a cosine-bell shape with period equal to the frame length. Multiplying the
input frame by this function imposes a quasi-periodicity on the continuous
input, in effect modulating it by a frequency equal to the lowest
frequency line in the spectral result. In the frequency domain result, this
has the effect of broadening the filter bandwidth of each spectral line by
spreading the energy of a periodic component into three adjacent lines.
This reduces the apparent amplitude of pure sinusoidal components, but
also gives much greater roll-off of the "leakage" effect by eliminating the
abrupt end-of-frame discontinuities.

Application of the Hann function also reduces the total energy in the
frame but this is corrected by a simple factor such that the total rms
energy of the spectral result is the same as the total rms energy of the
original input frame. Note, however, that this does not correct the
amplitude of pure sinusoidal components, which is why the Hann window is
appropriate for random signals but not for calibration or other absolute
measurements using sinusoidal inputs. = The windowing operation is
actually performed by convolution in the frequency domain, so it is not
visible in time domain displays of the input signal.

FLAT TOP. The flat top window is provided primarily for use with pure
sinusoid inputs such as calibration signals. It is corrected such that a sine
wave input at any frequency produces the same spectral amplitude that it
would have if no window were applied and the sine frequency fell exactly
on one of the computed discrete spectral lines. However, the main lobe
of the flat top window equivalent filter shape is quite broad, spanning
several spectral lines. This window is not suitable for resolving closely
spaced components in the input signal. This window operation is
performed by convolution in the frequency domain and is not visible in
real-time displays of the time domain input signal.

SPECIAL. The special window contained within the program is a seven-
term Blackman-Harris window, which is generally useful for both random
and periodic or deterministic signals. The operation is performed by
convolution in the frequency domain and is not visible in real-time
displays of the time-domain input signal.
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CORRELATION. The correlation window is required when the analysis is
being performed to obtain correlation functions. Correlation functions
are produced by performing an inverse Fourier transform of the auto or
cross spectrums. Without this window, the implied periodicity of the
input signal as represented by the computed spectrum causes an effect
known as "wrap-around error." The windowing operation actually consists
of filling only half of the input frame with samples of the input signal and
zeroing. the other half of the frame. This provides a half-frame
separation between the implied periods of the input signal, and applies a
known triangular weighting to the correlation function result rather than
the unknown wrap-around effect. When the correlation window is applied,
frequency domain results are somewhat corrupted. Conversely, if the
correlation window is not applied, correlation functions may still be
computed by the display, but they contain the wrap-around effect. The
correlation window is performed on the time domain input, and can be
seen in Real Time input displays because the display presents only the half
frame of sampled data and does not include the half frame of zero values.

IMPACT. This impact selection provides two types of windows for use
with transient inputs such as those obtained from impact testing with a
force (impulse) hammer for the reference and accelerometers for
response. The force window is applied only to the reference channel and
is shaped to eliminate the measurement noise associated with small values
toward the end of the impulse frame. The response window is applied to
all response channels and is an exponential decay weighting to damp the
response if it tends to ring longer than the time length of the frame.
When IMPACT window is selected, the NEXT button presents the
following two parameter requests to specify the windows as descrlbed
below:

ENTER % FULL FRAME UNTIL
REFERENCE WINDOW TAPER

This parameter specifies the percentage of the frame length to contain
unweighted samples from the beginning of the frame to the point where
tapering begins. (Entering 0 disables the force window altogether,
allowing use of the following response window alone.) The reference
(force) window is a half-cycle cosine shape of length equal to 1/16 the
length of the frame, with unity amplitude at the beginning, tapering down
to a value of zero.

If the response window below is used, it is also applied to the reference
channel. This is done to maintain a strictly correct transfer function
measurement between reference and response.

ENTER # OF EXPONENTIAL
RESP WINDOWS TO APPLY
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This parameter specifies the factor k in the window expression below;
that is, the time constant of the decaying exponential, or the number of
times a "standard" window is applied. The standard window is the one
defined by SDRC for MODAL analysis data collection. This parameter is
carried along with data stored for subsequent MODAL analysis. The
MODAL program can correct for the window's contribution to damping.
(Entering 0 disables this window altogether.) The window expression is:

~ x(n) =x(n)*W(n)
W(n) = (1 - .0002k-n)n

where nis the index from the start of the frame,
x(n) is the time domain function,
W(n) is the window function,
k is the number of windows parameter entered above.

The exponential window always begins on the first point in the frame, so you should
be careful about using trigger advance in capturing transients. If the initial
response signal is delayed in the frame, its amplitude could be considerably reduced.

5.8.7.2 Frame Overlap Processing. Overlapped frame processing allows more
frequent spectral updates when operating on low frequency ranges where the input
frame acquisition time is significantly longer than the processing time. Without
overlap, the system does not present a new display of the input, nor compute a new
input spectrum until a complete new independent input frame is acquired. At the
lowest frequency range, this can be as long as 256 seconds. With overlap, the
system is allowed to operate on "interim" frames, consisting partially of the latest
acquired input samples and partially of as many samples of the previous frame as
are required to fill out the current frame size. A minimum overlap of 50% (one-half
frame) is required. When acquisition time is less than twice the processing time,
overlapping is disabled. The frequency range at which this occurs varies, since
processing time for a set of frames varies with several factors such as the function
selected and particularly the number of active channels. The actual percentage
overlap is reported at the upper right corner of the screen in the setup summary
lines of the FULL display. The overlap menu provides the following choices:

a. NONE. Disables overlap so that all new frames processed are
independent of each other.

b. 50%. Sets fixed half frame overlap such that each processed frame
(except the first) consists of N/2 new points and N/2 points from the
previous frame, where N is the frame size, as long as the relationship of
process time to acquisition time allows it. Overlap is disabled when 50%
overlap cannot be achieved.

c. MAX. System processes the latest N points as fast as possible as soon as
the previous process completes. Overlap processing is disabled if 50%
overlap cannot be achieved.

NOTE: Overlapped processing is not appropriate for triggered data acquisition,

which is discontinuous by nature. This menu does not appear if a TRIG mode has
been selected. '

5-39



2515-0100

NOTE: In Frequency domain averaging you cannot apply & window to the data after
the average has been completed. You must set the window to the desired type
before starting the average.

In Time domain averaging, the data may be displayed with different
windows after the average but this change is limited to SQUARE, HANN, FLATTOP,
and SPECIAL. The IMPACT and CORRELATION windows must be changed before
averaging for valid results.

Stored data (MEM displays) cannot have the window type changed in either
Time or Frequency domain averaging.

5.8.8 Trigger Setup

Pressing the TRIG setup button presents the summary of the current
trigger setup as shown at the right below, and begins the following sequence of
menus for modification of trigger conditions. Parentheses and underscoring indicate
variables or operator actions:

Trigger v Trigger: (e.g., TRIG-MAN ARM)
Channel: (e.g., 4)

1) FREE RUN Trigger Level: (e.g., +20%)

2) AUTO ARM 1st FRAME Slope: (e.g., +)

3) AUTO ARM EVERY FRAME Delay: (e.g., -20)

4) MANUAL ARM Aux Delay xx (e.g., 40)

(NEXT)

ENTER Trigger Channel #
(0 selects EXTERNAL TRIGGER)

+ (current trigger channel)
>

(NEXT)

ENTER Trigger Level —— ENTER AUXILIARY DELAY
% of Full Scale IN % of FRAME

* (current level) + (current value)

> >

(NEXT) (NEXT) restores full display
Slope

1) +

2) -

(NEXT)

ENTLZR TRIGGER DELAY
IN % »f TRAME

(- D 2y for Pre-Trig)

* (cusrent delay)

>

(NEXT)
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5.8.8.1 i Mode. The trigger mode menu provides these choices for
triggered acquisition:

a. FREE RUN. No triggering is required for input acquisition. Acquisition
of a new frame begins as soon as there is buffer space available for it.
The input is double-buffered; that is, one buffer can be refilling while the
previous buffer is being processed. This acquisition ean be continuous
until the system is set up for some combination of bandwidth and number
of channels that causes total processing time to be greater than input
buffer filling time. When you select FREE RUN, the remaining trigger
setup menus appear but have no affeet on acquisition until a triggered
mode of operation (below) is selected.

b. AUTO ARM 1st FRAME. Input acquisition does not start until the
specified trigger event occurs on the trigger channel. After the initial
start, acquisition is continuous, the same as the free-run mode above.

NOTE: The trigger mode can thus be used as a remote start command for averaged
data collection, where the start command is derived from the input data stream
itself; that is, after pushing the RUN button, input acquisition, and the averaging
RUN, does not start until the input signal again satisfies the trigger conditions.

Note also that this mode takes 50% more memory for the acquisition buffers than
the other three modes. Selecting this mode might cause the "Not Enough Memory"
message to appear in the bottom left of the screen. You must either not use this
mode, use a smaller number of lines, or de-allocate some channels.

e. AUTO ARM EVERY FRAME. The specified trigger event is required to
start acquisition of each new frame. However, as soon as each acquired
frame is processed, the trigger circuitry ‘is automatically re-armed to
recognize a new trigger as soon as it occurs. The ARM indicator in the
ANALYSIS controls light whenever the system is ready and is waiting for a
trigger.

d. MANUAL ARM. The specified trigger event is required to start
acquisition of each new frame. Furthermore, the trigger circuitry is not
armed or re-armed until you press the ARM button in the ANALYSIS group.
The ARM indicator remains lit until the trigger occurs.

5.8.8.2 Trigger Channel. The channel selected here for the trigger source must be
an active channel under the current INPUT SELECT setup, or be a 0 for the rear
panel EXT TRIG input. The external trigger event is a TTL high to low transition or
a switch closure to ground. Although they are not applicable to external trigger, the
following level and slope menus still appear, to get to the delay menus.

5.8.8.3 Trigger Level. The trigger level is specified as a percentage of the
positive or negative full scale range that is specified for the trigger channel under

the INPUT LEVEL setup. Example: If channel 1 is the trigger channel and channel 1
LEVEL is set for 12.0 V, then entry of -40 for trigger level causes triggering when
the signal passes through the -0.8 V level.
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5.8.8.4 M The + or - selection determines whether trigger occurs as
the signal is rising or falling through the specified trigger level.

5.8.8.5 Trigger Channel Delay. The trigger channel delay parameter, specified as
a percentage of the input frame length in time, refers to the time of the beginning
of data frame acquisition on the trigger channel, relative to the time of the trigger
event. The delay may be a positive number, meaning the data frame begins some
time after the trigger event, or a negative number, meaning the start of data
acquisition is advanced in time before the trigger event; that is, the trigger event
itself is contained within the acquired frame. Negative delay (advance) is commonly
used in impact testing to insure that the beginning of the reference excitation
transient, from which acquisition is triggered, is captured in the acquired frame.
The maximum negative delay (i.e., advance) is -100%, or one frame length.

The maximum positive delay is determined by a sample counter with a
capacity of 32,767. The allowable positive delay therefore varies with frame size.
As percentage of frame length it is approximately equal to (32,767/frame size) x
100.

5.8.8.6 Auxiliary Delay. The auxilliary delay parameter refers to the delay in
percent of frame length for all other channels relative to the trigger channel. Only
0 or positive delays are allowed. Other channels cannot be advanced relative to the
trigger channel. A delay of 0 here causes all channels to be collected at the same
time. Positive delays are commonly used when triggering from an impact excitation
channel on larger structures where there is a known or predictable propagation delay
before the response appears at the response channels. The maximum delay is the
same as shown above for the trigger channel.

5.8.8.7 Note on Effect of Hysteresis, Digital Filter, and Zoom on Triggered Impact
. You may encounter some problems when acquiring triggered data
under certain conditions.

One problem involves the use of positive slope to trigger an impact signal.
For negative slope triggering, it is easier to get the data, while it is somewhat more
difficult to collect data using positive slope triggering without hitting the ..ammer
_very hard.

Another problem concerns bandwidth. In the case of low bandwidth, it is
hard to obtain the signal. Conversely, high bandwidth eases the data collection.

Next, under ZOOM mode, the trigger is unreliable.

This note is intended to clarify these possible problems and to provide some
suggestions to remove them.

Trigger Slope

RTA handles trigger with noise immunity in mind. In order to avoid
triggering by noise, a 10% hysteresis is built in. As a result, for trigger to occur at
a positive slope, the input signal has to increase from 10% (of the full scale) below
the trigger level specified. For negative slope, the signal has to decrease from 0%
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above the trigger level. This allows random noise on the signal of interest to be as
large as 10% of full scale without allowing a false trigger on the wrong slope.

When an impact or any positive pulse signal which is normally at a 0 volt
level occurs and trigger level is set to less than 10% of full scale and positive slope
is chosen, the signal level cannot go below 0 volt level unless post-peak ringing
oceurs which brings the signal 10% below the trigger level and back up. Usually this
does not occur on the hammer signal. For negative slope, however, the impact
signal most likely has a chance to come from 10% above down to the trigger level,
therefore fulfilling the requirement. Thus, it is easier to trigger the impact signal
with a negative slope.

To reduce this difficulty, use a higher trigger level (greater than 10%) if
permitted. Pre-trigger delay should be specified to recover data prior to the trigger
point.

Note:  The hysterisis circuit is disabled in systems shipped after December 1984
and the above restrictions will not apply.

Bandwidth

In an impact test, usually many response channels are attached to the
mechanical structure, while the reference (or forece) channel is from the roving
hammer. The bandwidth of interest is usually determined by the measured
bandwidth of the response channels. This bandwidth is often low. The force channel
often spans a much higher bandwidth. A low bandwidth filter used on the trigger
channel greatly attenuates this signal, hence the difficulty in triggering.

To avoid this situation, the first reaction is usually to increase the gain.
Since the force channel has such a broad bandwidth and most of its amplitude is
reduced by the filter, increasing the gain overloads the A/D converter in front of
the digital filter. '

One can approach this problem by sufficiently band-limiting the hammer
signal either electrically or mechanically (using soft tip). This reduces the impact
signal amplitude by reducing its bandwidth to a range comparable to that of the
response signal. Since this reduction occurs prior to the amplifier stage, turning up
gain without overload is now possible. Additionally, the attenuation of the impact
signal due to digital filters is minimized because its energy is distributed well within
the filter bandwidth.

Trigger Under ZOOM

Trigger under ZOOM is a bit limited. Briefly, the ZOOM action is
accomplished by multiplying the signal by a complex exponential which shifts the
center frequency of interest down to be centered around DC. This complex
exponential is expressed in terms of sine (imaginary part) and cosine (real part).
These two signals are then put through bandpass filters (ZOOM band), resampled,
and complex Fast-Fourier transformed to yield the zoomed spectrum.

The trigger signal is derived from only the real part of the complex signal.
This sinusoidally modulated signal certainly has a shape different from the original.
The end result can be unpredictable triggering.
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ACQUISITION FUNCTIONS (AVERAGER OPERATION)

The ACQUISITION group of pushbuttons controls spectrum averaging

operations, in conjunction with the conditions specified by the measurement setup
AVERAGE and TRIGGER functions. This group includes the following buttons,
whose functions are below with their respective two-letter equivalent keyboard

commands.

RUN
(AR)

CONT
(AC)

The RUN button starts and stops the accumulation of averaged
spectra. Pressing the button the first time clears the average buffers
(except for DIFFERENCE mode averaging), clears the average count
to 0, and turns on the RUN indicator. The actual start of new
acquisition depends on the trigger mode setup. Note that if
autoranging has been selected, the system may have to acquire and
test several new frames before it begins processing and passing them
to the average. The information message "ARNG" appears at lower
right while auto-ranging is in progress. @ For SUMMATION or
DIFFERENCE averaging modes, the run is stopped automatically when
the specified frame count is reached. For other modes, the run
continues indefinitely until it is manually stopped by pressing the RUN
button again.

Pressing the RUN button while an averaging run is on stops the
averager. The frame currently being processed is included in the
average, but the frame curently being acquired is not.

The CONT button performs two different actions, dependent on the
mode, as follows:

(1) Auto-accept mode: If averaging has been stopped, CONT restarts
it. CONT has the same effect as RUN, except that it does not clear
the average or reset the count. It does not include the frames that
we ~ being processed or acquired when it was pressed.

(2) Manual Acceptance Mode: The CONT button is used to accept
input frames into the average. Each new input frame is held for
examination. The HOLD indicator lights and the prompting message
"REJ?" appears at lower right. Press CONT to accept the frame.
Press HOLD to reject it.

NOTE: If an averaging run has been stopped in manual acceptance
mode, pressing CONT the first time merely restarts acquisition for a
new frame to be held. It does not accept the last real-time input
frame that was acquired while averaging was stopped.
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The HOLD indicator lights each time a new frame has been completely
acquired. In real-time or auto-accept averaging it only flashes
momentarily as the frame is passed to the process. In manual
acceptance averaging, the HOLD indicator remains lighted until the
frame is accepted by pressing CONT or rejected by pressing HOLD.
(In manual ARM trigger mode it is not necessary to press HOLD to
reject a frame. If you do not press CONT to accept the frame,
pressing ARM to re-arm the trigger automatically rejects the previous
frame.)

The HOLD button is used only to reject frames in manual acceptance
averaging.

When triggered acquisition is in effect, the ARM indictor lights when
the trigger is armed and remains lighted until the trigger conditions
are met to start acquisiton. If the ARM indicator is lighted, the
system is idle, waiting for a trigger.

The ARM button is used only for MANUAL TRIGGER mode or to re-
send a pseudo-random output signal, if this feature is selected. It
must be pressed to arm the trigger and allow the system to recognize
a trigger event for acquisition. When manual arm is in effeet, the
prompting message "ARM?" appears at the lower right to remind you
that you must press the button to start operations. (In manual ARM
trigger mode it is not necessary to press HOLD to reject a frame. If
you do not press CONT to accept the frame, pressing ARM to re-arm
the trigger automatically rejects the previous frame.) During pseudo-
random output and with triggering enabled, this re-sends the pseudo-
random output. This is in case triggering misses the signal the first
time due either to improper equipment connection or to incorrectly
set trigger levels/slopes.
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5.10 DISPLAY FUNCTIONS

The following paragraphs describe the functions, features, and parameters
controlled by the DISPLAY group of pushbuttons.

Using the DISPLAY group, you may specify the source data to be displayed
in the functions area of the display screen. Make the selections from the selections
on the screen and immediate response buttons.

The DISPLAY group controls two parameter sets which are referred to as
the Upper and Lower displays. The DISPLAY group buttons (and keyboard codes) are
as follows: ,

REAL-TIME (DR) FUNCTION (DF)
AVG (DA) X SCALE (DX)
MEM (DM) Y SCALE (DY)
NEXT CHAN (DN) CHANNEL (DC)
SINGLE (DS) UNITS (DU)

DUAL (DD) BLOCK MATH (DB)
OVLY (DO)

EXCHNG (DE)

5.10.1 Modifying the Displays

You can modify the displays in a variety of ways dependent upon the
current screen format. You can also exchange the positions of the displays (i.e., the
upper display becomes the lower display and v1ce-versa)

5.10.1.1 Reversing Upper and Lower Displays. Press EXCHNG button to exchange
the positions of the displays.

5.10.1.2 Screen Format Selection. Use one of the following buttons in the display
to select screen format:

SINGLE Provides a full screen display of one channel, one function.
DUAL Provides dual upper and lower display of two functions.
OVLY Provides dual superimposed display of two functions.

5.10.1.3 Modifying U Display Only. Regardless of screen format selection (see
above 3.7.1.2), the following buttons affect the upper display only.

FUNCTION REAL-TIME MEM
CHANNEL AVG
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If the screen format selected is SINGLE, then only the upper display is affected,
meaning one channel/one function is modified. The following buttons may be
additionally used to modify the display:

X SCALE UNITS
Y SCALE NEXT CHAN

5.10.1.4 Modlfg Upper and Lower Displays/DUAL or OVLY Format. If the
DUAL or OVLY formats are selected, both the upper and lower displays may be
modified (and their associated menus) by using the following buttons:

X SCALE Rescales both displays if they are of the same X-axis window type.
Y SCALE Rescales both displays if they are of the same Y-axis window type.
UNITS Changes X or Y axis units if they are the same on both upper and

lower functions.

NEXT CHAN Increments both upper and lower displays.

5.10.2 Selecting Data Source

The data source to be displayed is provided by one of three buttons: REAL
TIME, AVG, OR MEM. Only one source is active at a given time. Accompanying
LED indicators verify which mode is currently active on the display. If the display
is in the DUAL screen format, the LEDs indicate the source of the upper display
only, and because the lower display does not necessarily have the same source.

If any of the source buttons is pressed, an& menu present on the screen is
removed. This serves to remind you that a different set of parameters may be
modified. '

5.10.2.1 REAL TIME Source. The REAL TIME source button selects display of the
REAL TIME input data; i.e., the unaveraged data that is used in the averaging
computation. This data is available for display at all times and serves as the scope
function for the instrument program. When data is "...not available" for displays, a
blank function contains this message. This occurs at slow frame rates (low
bandwidths) and when the trigger event has not yet occurred.

5.10.2.2 AVG Source. If AVG is pressed, the data source is the average buffers
containing the averaging results. If the averzser has never been run, there is no
data in the average buffers. A blank function appears with a "...not available"
message. Modifying certain setup parameters also invalidates the data in the
average buffers. Refer to paragraph 5.8.1.1. This message also appears, once the
RUN button has been pressed, until the first frame of data has been processed.
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5.10.2.3 MEM Source. The MEM button selects the display data from recalled
memory buffers or disk file data. Selection of this source indicates that the data is
"...not available" if no function has been recalled. The menu interactions for display
modification are somewhat different when MEM is the data source. STORE
functions are of specific function types and cannot be changed to another function
type after recall. You can change the format of complex functions much the same
as for AVG data. You cannot change between VOLTS and EU units for MEM source
displays since the channel EU factors are not saved. Modification of the processing
window is ignored in MEM displays. Channel specification via CHANNEL or NEXT
CHAN is also ignored.

There are two special MEM data buffers: "upper"” and "lower". Each is
filled separately when RACALL data goes into the upper display, a copy is made to
the "upper" MEM data buffer. When RECALL data goes into the lower display
(through EXCHANGE), the "lower" MEM data buffer is filled. Subsequent pushing of
MEMory button transfers data from the MEM data buffer back to its corresponding
display buffer.

5.10.3 Selecting Channels For Display

Two buttons are provided for specifying an active channel to be displayed:
CHANNEL and NEXT CHAN.

5.10.3.1 CHANNEL. When this button is pressed a query prompt is displayed:
(for displayed CROSS CHANNEL data)
(for displayed AUTO-CHAN data)

Channel Pair

Channel
The sequence of steps is as follows:
a. Press CHANNEL. "Channel Pair =" appears.
b. Enter the number of an active channel or channel pair (ENTRY area).
c. Press ENTER or NEXT to activate entry. The display channel changes
to the selected channel. Note that if the channel number is entered
not an active channel, the entry is ignored.
During AUTO channel mode, the response channel list is checked.
During CROSS channel mode, when an AUTO channel function is displayed,
both reference and response channel entries are checked in the active channel list.
The above step b. is modified as follows:

b. Enter response channel number, followed by reference channel
number.

Example: 4,1

If the reference channel is not entered, it remains the same and only a new
response channel is changed, and vice-versa.

Example: 4
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If a response channel is entered and the reference channel does not match
with any of the active channel pairs, the channel pair displayed will be the first
channel pair with the correct response channel in the active channel pair list. If

only a response or a reference channel is entered and does not appear in the
appropriate column of the channel pair list, the entry is ignored. The CHANNEL

button entries always modify only the upper display.

5.10.3.2 NEXT CHAN. When the NEXT CHAN button is pressed, action taken is
dependent upon screen format and channel function selections.

e PROBABILITY or AUTO Channel /SINGLE Format: A sequence is
made through the list of active response channels.

® DUAL or OVLY Format: NEXT CHAN changes both the upper and
lower displays.

® CROSS Channel /SINGLE Format: A sequence is made first through
the list of active response channels, then through any active reference
channels if an AUTO channel function is shown in the upper display. If
a CROSS channel function is being displayed then the channel pair list
is sequenced through.

® Mixed AUTO and CROSS Channel Functions/DUAL or OVLY
Format: The channel pair list is sequenced through. The AUTO
channel is then restricted to the response channel of the current
channel pair.

5.10.4 Selecting FUNCTION Type

The FUNCTION button allows you to select the function type to be
displayed. It also allows selection of certain format parameters. When you press
FUNCTION, the following setup summary appears:

Function:

CPX Function:
Format:

COH BInk Level:
ORBIT X Chan:

The menu that appears depends on which data source is currently selected: REAL
TIME, AVG, or MEM. ORBIT appears if it is an orbit display.

5.10.4.1 REAL TIME Function Menu. The following menu appears if you press the
REAL TIME button:

REAL TIME Function Type

> *SPECTRUM
TIME
LEVELS
ORBIT
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Selects the frequency domain representation of the input samples.
Selects the time domain sampled data.

Selects a special format display which shows the PEAK and RMS
levels of all the active channels relative to full scale all on a single
display.

Provides a time domain display which shows two channels relative
to each other on the X and Y axis.

5.10.4.2 AVG Function Menus. If the current mode is AUTO CHANNEL and the

data source selected is the AVG button, the following menu appears on the display:

> * SPECTRUM

SPECTRUM

TIME HISTORY

TIME HISTORY

This selection shows the averaged AUTO SPECTRUM data or the
LINEAR SPECTRUM of the time averaged signal when time
domain averaged data has been collected.

This selection is available only if time domain averaging is being
used. It shows the averaged time domain input data.

If the current mode is CROSS CHANNEL, and AVG is the data source, the

following menu appears:

.

AVG Function Type

> * AUTO SPECTRUM

CROSS SPECTRUM
TRANSFER FUNCTION
COHERENCE

IMPULSE RESPONSE
COHERENT OUTPUT POWER
AUTO CORRELATION
CROSS CORRELATION

TIME HISTORY
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If eross spectrum or transfer function is selected, the following menu
appears. It is also displayed if time domain averaging is used and SPECTRUM is
selected. The magnitude and phase information is usually lost in the averaged AUTO
SPECTRUM calculation but is preserved in the TIME averaged data since it is
processed in the time domain and the SPECTRUM selection performs the DFT
(Direct Fourier Transform) to produce a complex result (LINEAR SPECTRUM). For
block math results that have complex data format, this menu can also appear. No
circle fit is done on block math result. If it is chosen, a Nyquist plot is presented.

CPX Function Format

> * BODE

MAGNITUDE

PHASE
REAL

IMAGINARY

MAGNITUDE vs. PHASE

NYQUIST
CIRCLE FIT

AUTO SPECTRUM

CROSS SPECTRUM

TRANSFER FUNCTION

*: Complex conjugate

Provides the average of the squared spectrum
magnitude, representing the mean power at each
frequency.

GAA =SA «SA*

Provides the averaged complex product of
spectrum A and spectrum B and indicates which
frequencies match between A and B.

GAB =SB - Sa* = |SA"Sp | COS(¢B - ¢A) +

§[SA = SB| SIN (4B - A)

Presents the ratio of the cross spectrum of A and
B to the input power spectrum of input A. It
represents the gain and phase lag given by a
system with input A and response B.

GAB _SB.Sp#
GAA SA .Sa=*

HAB =
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Indicates the linear cause and effect relationship
between the input time function on A and the
input time function on B.

Y’ AB = GAB* GAB*
GAA* GBB

) éiA g (;BB

Provides the time response of a system to an
inpulse input and is the inverse transform of the
transfer function.

IR = F {Hap)

Represents the power spectrum in the output

- signal B that is coherent with the input signal A.

The total power spectrum indicates the entire
content of signal B while the coherent output
power function indicates only that portion caused
by signal A; i.e.,, only by A through a linear
process.

COP=GAR* GAR®
GaA

Provides the time domain statistic by comparing
similarities of the input time function of a
channel (A or B) to replicates of itself, delayed by
an artificially introduced time delay. As the time
delay approaches zero, the statistic approaches
the square of mean value. Oscillations in the
time domain statistic indicate bandwidth and
periodicity of the input time function signal of
the channel.

Raak) = F {Gan} = -11; o JPAM) < AltHr)dt

Compares the similarity of the input time
funetion between two channels (A and B). The
value of the artificially introduced *'me delay
that maximizes the correlation indicates the time
lag between signals A and B.

RABk) = F-! {Gag

1
o JP A(t)B(tH)AL
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CIRCLE FIT Produces a least squares circle fit on displayed
funection data with a phase interpolation algorithm
to obtain the modal frequency and damping
factor.

TIME HISTORY For time averaged data only; this selection shows
the averaged time waveform for averaged time
frames.

Sa=F {A(t)}

The format selection menu is followed by a menu which allows the
specification of a COHERENCE blanking level:

ENTER COHERENCE Blanking
Level (0.0 = OFF)

Displays of complex data types (for transfer function only) only show data for which
the coherence is greater than the entered level. Data values below the coherence
blanking level are not displayed.

If the current mode is PROBABILITY and AVG is selected as the data
source, a choice of averaged functions is available on the following menu:

>* PROBABILITY DENSITY
CUMULATIVE DISTRIBUTION

5.10.4.3 ORBIT Display. If ORBIT is selected from the REAL TIME function menu
(see paragraph 5.10.4.1) an "orbit plot" can be generated. The ORBIT display depicts
the phase relationship between two signals which are, in certain vibration studies,
collecte)d with probes on a machine at two different angular positions (e.g., 0 and 90
degrees).

In the RTA program, these two signals can both be real-time input signals,
or both averaged, or a real-time versus an averaged signal, as long as a certain set
of conditions are met.

An ORBIT display is generated from two time domain data blocks, each
having n elements. The source of each block can be RT, AVG, or MEM. The X, Y
coordinates of the curve are taken, in time sequence order, from the beginning of
the blocks. These two blocks must be placed in the upper and lower displays first
and must meet the following requirements:

1. The current upper and lower displays must be time-domain functions.

2. The blocks must have an equal number of elements.

3. The blocks must have the same real-time duration.
If any of these conditions are violated, "INCONSISTENT DATA" appears at the
system message area, but the display is not changed.
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If ORBIT is selected and allowed there is no split screen. The display is
coerced to SINGLE. This is because it takes both displays to specify one orbit, just
as it takes both displays to specify the overlap displays.

Both displays' labels are present on the left hand side of the plot. If the
menu is present, however, only the upper display label shows up. The upper labels

correspond to the Y-axis and the lower labels correspond to the X-axis. Between
the two sets of labels, ORBIT appears to denote the format.

Note that there is no storage or recall of an orbit function. However, when
storage is requested, only the upper display time-domain data is stored. To
reconstruct the orbit display, it is necessary to recall the correct constituent time-
domain functions separately into the upper and lower displays.

Note also that there is no cursor and no way to perform block math, group
storage, or log scale operations. The display defaults to linear in the event of an
error.

The menu sequence is as follows:

For REAL-TIME orbit:
Step 1. Press REAL TIME.
REAL TIME Funetion Type

1) SPECTRUM

2) TIME
3) LEVELS
>*4) ORBIT

Select ORBIT. The data is processed based on the current upper and lower displays.
The lower display may be any time-domain function of any source (e.g., RT, AVG, or
MEM), so long as the previously mentioned conditions are met.

For AVG orbit:
Step 1. Press AVG.
AVG Function Type

1) AUTO SPECTRUM
2) CROSS SPECTRUM
3) TRANSFER FUNCTION
4) COHERENCE
5) IMPULSE RESPONSE
6) TRANSMISSIBILITY
7) COHERENCE OUTPUT POWER
8) AUTO CORRELATION
9) CROSS CORRELATION
>#10) TIME HISTORY

Select one of the four time-domain funetions, numbers 5, 8, 9, or 10.
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Step 2. Press NEXT.

Format
1) NORMAL
>%2) ORBIT

Press NEXT CHAN button to get the next pair. This changes both upper and lower,
Y and X, simultaneously. There is no check for a valid channel pair.

For AUTO CORRELATION function in ORBIT, pressing NEXT CHAN increments
through the active channel table.

For CROSS CORRELATION function in ORBIT, pressing NEXT CHAN increments
through the active channel PAIR table.

When ORBIT is from mixed CROSS and AUTO functions, pressing NEXT CHAN does
both of the above. ‘

Whichever selection is made, NEXT CHAN in ORBIT mode writes the RES channel
numbers of the constituent functions.

To change‘ the upper channel: press CHANNEL, enter the channel number, and press
ENTER.

To change the lower channel: press CHANNEL, enter a comma followed by the
channel number, and press ENTER.
5.10.5 Y SCALE Function

The Y Scale button is used to select the type of scaling desired for the Y
axis of the display. It has the following first menu and summary:

Y Scale Y Scale:
EXPAND Min Y:

LIN AUTO SCALE EXPAND Max Y:

LIN EXPAND LOG AUTO SCALE

LOG AUTO SCALE dB Range: (if LOG AUTO SCALE)

LOG EXPAND
LIN AUTO The full scale value is selected through an autoscale algorithm
SCALE which looks for the maximum value in the data block to be

displayed and sets the full scale value to be the next largest value
in a 1, 2, 5 sequence. For unipolar displays, the minimum Y value
is always 0.0. For bipolar displays, the maximum and minimum
values are set to be equal to the maximum absolute value. For
time domain input displays, the maximum, minimum is fixed at plus
or minus the maximum value of the input level range.
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This selection allows you to specify in the next menu the maximum
and minimum values to be used in generating the display.

The full scale value is selected in the same way as for LIN except
that the minimum value cannot be zero and must default to a user
specified range of decibels. This may be entered in the menu
which follows.

As in LIN EXPAND, you specify a maximum and minimum value
for the display parameters. The maximum and minimum choice is
found in the menu which follows.

There are some functions for which LOG scaling is not meaningful.
These displays default to LIN scaling but the choice between AUTO
SCALE and EXPAND is still recognized.

The next menu in this tree depends upon the first selection made and is
displayed as follows:

LIN AUTO SCALE is selected

LIN EXPAND is selected

LOG AUTO SCALE is selected

No further menus appear.

The next menu is:

ENTER MIN,MAX values
for LIN Y EXPANSION

The desired upper and lower limits are
entered in the currently displayed units. .

A decibel range is displayed for
selection:

dB Range

120
100
80
>#60
40
20

LOG EXPAND is selected = The next menu prompts for the minimum

and maximum expansion values in the
current display units:

ENTER MIN,MAX values
for LOG Y EXPANSION
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5.10.5.1 Modifying Scaling in AUTO SCALE Displays. You may scale the display
vertical scale in AUTO SCALED displays using the + and y arrow  buttons  when
there is no other menu active. In LIN AUTO SCALE the vertical scale is multiplied
by 2**n every time the 4 or } arrow button is pressed. 4 increments the value of n
by 1 each time and + decrements the value of n. In LOG AUTO SCALE, the vertical
scale is modified by a 10 dB offset each time these buttons are pressed. + adds 10
dB of offset to the display and ¥ subtracts 10 dB from the display maximum Y value
and minimum Y value. (In LOG AUTO SCALE the limits are still multiplied and
divided by 2. The plus and minus 10 dB is only for LOG AUTO SCALE with dB
turned on.)

Initialization of this type of display modification is performed when any of
the following parameters is changed:

Y Scale type
Funection type
Function format
Data source

Y axis units
CHANNEL
EXCHNG

NEXT CHAN

In LOG, the decibel offset is set to 0 and in LIN, the gain factor is set to 1.

5.10.6 X SCALE Function

The X SCALE button allows the scaling of the X axis to be selected from
the following menu and summary:

X Scale X Scale:
EXPAND Min X:

LIN AUTO SCALE EXPAND Max X:

LIN EXPAND

LOG AUTO SCALE

LOG EXPAND
LIN AUTO This uses the maximum and minimum limits of the data block to be
SCALE displayed to set the maximum, minimum limits of the display.

LIN EXPAND This allows you to input specific limits for use in display
generation. These limits are entered in the next menu to be

displayed.
LOG AUTO The maximum becomes the first positive frequency value in the
SCALE bloek, i.e., 32 Hz.
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LOG EXPAND This selection provides a LOG X axis display with user specified
minimum and maximum values from the next menu.

LOG X scaling is not meaningful to some functions such as TIME. These displays
default to LIN scaling but recognize the choice between AUTO SCALE and
EXPAND. For AUTO CORRELATION and CROSS CORRELATION displays the first
10% and last 10% of the data is not displayed if AUTO SCALE is selected.
Truncation of the frequency time domain causes "edge effects" which are not
meaningful and, therefore, are not displayed. This data can be seen in EXPAND
mode. For a similar reason, the last 10% of the Impulse Response function is not
shown in AUTO SCALE mode.

If LIN or LOG AUTO SCALE is selected no menu follows.
If LIN EXPAND is selected the following menu appears:

ENTER MIN,MAX values
for LIN X EXPANSION

If LOG EXPAND is selected, the following menu appears:

ENTER MIN,MAX VALUES
for LOG X EXPANSION

5.10.6.1 X and Y Expansion Windows. To avoid having to specify the window
repeatedly when changing the function type, a number of different windows are
maintained for the X and Y limits of the displays. The following windows are saved
separately for the function types listed:

Y-AXIS EXPANSION WINDOWS

Power Amplitude Window
SPECTRUM (Real Time)
AUTO SPECTRUM
CROSS SPECTRUM*
TRANSFER FUNCTION*
TRANSMISSIBILITY
COHERENT OUTPUT POWER
AUTO CORRELATION
CROSS CORRELATION
LINEAR SPECTRUM*
(* in Bode, Magnitude, and Magnitude vs. Phase formats)

Real Amplitude Window (in Real format)
Imaginary Amplitude Window (in Imaginary, Nyquist and Circle Fit
formats)
Phase Window (in Phase format)
CROSS SPECTRUM
TRANSFER FUNCTION
LINEAR SPECTRUM
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Amplitude (vs. Time) Window
TIME
TIME HISTORY
IMPULSE RESPONSE
ORBIT

Coherence Window
COHERENCE

Probability Density Window
PROBABILITY DENSITY

Cumulative Distribution Window
CUMULATIVE DISTRIBUTION

X-AXIS EXPANSION WINDOWS

Time Window
TIME
TIME HISTORY
IMPULSE RESPONSE
AUTO CORRELATION
CROSS CORRELATION

Freq Window
SPECTRUM
AUTO SPECTRUM
LINEAR SPECTRUM
TRANSFER FUNCTION
COHRENCE
TRANSMISSIBILITY
COHERENT OUTPUT POWER

Real Window (in Nyquist and Cirele Fit formats)
Phase Window (in Magnitude vs. Phase format)
CROSS SPECTRUM
TRANSFER FUNCTION
LINEAR SPECTRUM

Orbit X window
ORBIT

Probability X window

PROBABILITY DENSITY
CUMULATIVE DISTRIBUTION
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When you make changes between Y SCALE modes you need to modify the
magnitude and power vs. frequency windows. The following parameters apply:

a. The maximum values of these windows are preserved when the Y
SCALE is changed.

b. The minimum value of the amplitude windows is initialized to zero
when changing from LOG to LIN Y scale.

c. When changing from LIN Y scale to LOG Y scale the minimum values
in these windows are changed as follows:

Power Amplitude Window

Min value = max value * 10**(-dBRange param/20)
Magnitude Window

Min value = max value * 10**(-dBRange param/10)

The remaining windows do not need to be changed when the Y scale is changed.
5.10.6.2 Window Units. The units of the window are the units of the current

display. If new units are selected, the display window units are not modified and
must be respecified.

5.10.7 UNITS Function

When you press this button, a menu of unit selections i plays. The
selections allow you to specify the units which are to be used i the display
annotation. This first menu is as follows:

Amplitude Units Ampl Units:
Ampl Normalization:
>* Y Units Conversion:
EU
dBV Freq Units:
dBEU ORDER Reference:
\' This selection means "volts" which are the basic units of calibration of the

input circuitry.

EU These Engineering Units are the units specified by you for each of the input
channels in the INPUT LEVEL menus. The text that is used is that which
you entered. The relationship of the EUs to V is determined by a
calibration factor which you also enter in the input range. If EU is
selected, then the normal V calibration is modified by the scale factor
(volts per engineering unit) and is displayed with the user entered text
string. You may also specify an EU conversion factor which is selected in
the menu that follows within this mode.
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dBV These units are logarithm decibel units relative to a 1.0 volt reference.
The amplitudes are read out in dBV units.

dBEU These units are logarithm decibel units relative to the user entered
reference. ‘

If a conversion is made to decibel units, the minimum/maximum limits for
the appropriate window is automatically converted to decibel values (and vice-
versa).

If memory is being displayed, the arrow only moves to valid selections. If
storage is done with EU, only EU and dBEU may be selected. If storage is
performed with V, only V and dBV may be selected.

5.10.7.1 Units Normalization Menu. The next menu in the units sequence is the
specification of the units normalization of the selected units type. This
normalization is only appropriate for power functions. This menu appears for all
function types but only allows selection of units appropriate to the particular
function, e.g., Transfer Function allows U or U2 only, ASPEC allows all possible
normalizations.

Units Normalization
>* U
U2
U2/Hz
U2*SEC/Hz
U This selection uses the exact units as specified in the menu.

U2 These are squared units which is the natural format for displays of
power spectra.

U2/Hz The per Hertz normalization calibrates the spectral values in units of
power spectral density (PSD).

U2*SEC/Hz Normalizes the readout for energy density measurements.

5.10.7.2 Frequency Units. The frequency units (along the X-axis) are specified in
the third menu of the UNITS function. The menu is as follows:

Frequency Units
>* HZ

CPM
ORDERS
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HZ The normal units readout for the abscissa. This selection scales the
frequency plots as cycles per second and labels the X-axis as
FREQ(HZ).

CPM This is cycles per minute and corresponds to a multiplication by 60 of

the Hertz values (eycles per second); i.e., CPM seales frequency plots
~ as cycles per minute and labels the X-axis as FREQ(CPM).

ORDERS This is a readout of absecissa units relative to some frequency
reference. It is useful when dealing with rotating machinery where
the first order would be the fundamental rotational speed which would
be the first order (units - 1.0). In this case the X-axis is labeled
ORDERS(HZ/'#"), where "#" is the current user supplied parameter.

If ORDERS is selected then the order reference must be entered when
the system prompts:

ENTER Order Reference
in Hz

The X-axis label is ORDERS(HZ/500) for frequency plots.

When the frequency units menu is changed, the X-expand limits are
automatically updated to reflect the change. For example, if the setting was HZ
and the X-expand limits were 0 to 10240, a change to CPMs would automatically
change the X-expand limits to 0 to 6.144 e+5 (1024060 = 6.144 e+5).

If storage is required, frequency domain functions are always stored as the
current setup dictates. When recalled, they look the same as just before they were
stored, with one exception. The reference in ORDERS is not saved. Although a
recalled X-axis scale looks the same for a saved ORDERS function, the units label
reads "ORDERS", and does not include a reference number. HERTZ and CPMs look
the same.

When a function is recalled, the panel forces the frequency units menu to
the saved state. Once a function has been recalled, the frequency units menu
cannot be changed.

Note that the user entered reference of ORDERS is restricted to .00001
<= reference <= 99,999.

5.10.8 BLOCK MATH FUNCTION

A block math operation may involve the upper display and/or the lower
display, or a complex number (a, b). Here a and b are the real and imaginary part,
respectively, and a or b may be zero. In the following discussion, the blocks and the
complex number are called "operand." Thus the block operations can be
conveniently categorized into two types, namely, single operand and double operand.
The upper display is always the first operand. The second operand can be the lower
display or the complex number entered depending on the operation desired. The
result of all block math operations always resides in the upper display buffer.
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The single operand type includes integration; differentiation; taking
reciprocal, square root, or square; taking the real part, the imaginary part, or the
complex conjugate of the block. All single operand block math are menu driven.
The menu selections are as follows (COMPLEX involves double operands):

If a time function is in the upper screen:

>« 1) INTEGRATE
2) DIFFERENTIATE
3) RECIPROCAL
4) SQRT
5) SQUARE

If a real frequency function:
>+ 1) DIVIDE by (jw) SQUARED

2) MULTIPLY by (jw) SQUARED
3) RECIPROCAL

4) SQRT
5) SQUARE
6) COMPLEX

If a complex function:

>« 1) DIVIDE by (jw)
2) MULTIPLY by (jw)
3) RECIPROCAL

4) SQRT

5) SQUARE

6) CMPLX CONJUGATE
7 REAL

8) IMAGINARY

When the BLOCK MATH button is pushed, one of these menus appear
depending on the function type. Detailed descriptions of these selections are
tabulated later.

The double operand type includes forming a complex block; arithmatic
operations (+, -, *, /) on two block operands, or on one block with a complex
operand. All double operand block math (except COMPLEX) can be achieved by
pushing +, -, *, or / button. A prompt to enter the operand number (#) appears in
the lower left corner of the screen. If a number (complex or real) is entered, the
upper display is operated on with this number (e.g., a+ib is added to each data point
of the upper display.) If the ENTER button is pressed instead, the upper display is
operated on with the lower display as the second operand (e.g., add lower to the
upper display, leaving the result in the upper display while the lower display remains
unchanged). For the menu selection, COMPLEX, both displays have to be real block.
Then after the BLOCK MATH button is pushed with COMPLEX selected from the
menu, a complex block is formed using upper display as real part and lower display
as imaginary part.
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Note that block math can only be done on memory or averaged data. It is
done with no consideration of display format, but the resultant complex bloek, if
any, may be displayed in different format (e.g., BODE).

Since all block math have to allocate working buffers, no operation is done
if not enough space exists. For averaged data obtained in auto channel mode,
multiplication by a complex number necessitates the doubling of the display buffer;
therefore, is not allowed.

There is no block math on probability functions. Note also that CIRCLE
FIT is not allowed on block math results. Pre-block math CIRCLE FIT is changed to
a NYQUIST plot if block math is requested.

Descriptions of the operations:

INTEGRATE For time data, use trapezoidal rule.
For real frequency data, devide by (jw)**2.
For complex frequency data, divide by jw.

DIFFERENTIATE For time data, use central difference method.
For frequency data, multiply by (jw)**2.
For complex frequency data, multiply by jw.

RECIPROCAL Takes the reciprocal of each data point of the display
block.
SQRT Takes the square root of each number in the block.

Note that part of the phase curve may be off by 180
degrees. This is because taking square root depends on
the arc-tangent function to find the phase angle, and
only principal value is returned.

SQUARE Squares each number in the block.

CMPLX CONJUGATE Takes the complex conjugate of each number in the
bloek (eonj(x+y) = x-iy).

COMPLEX Creates a complex block by using the upper real block
for the reals and lower real block for the imaginary.

REAL Extracts reals from a complex block.

IMAGINARY Extracts imaginary part from a complex block.
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Whenever a complex result appears in the upper display,
you may select linear or squared format (i.e., volts or
volts**2). This is done through the units menu. This
menu appears only if Y-axis is magnitude.

When a real result appears, no units change can be
made.

The display labels allow for each block math result:
1) BLOCK MATH
2) COMPLEX or REAL

3) MAGNITUDE or MAGNITUDE SQUARED (only if a
complex function)
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5.11 CURSOR FUNCTIONS

The following text describes the cursor functions controllable at the front
panel. Eleven pushbuttons, used separately or in combination, provide three cursor
modes and related readouts.

5.11.1 Front Panel Control of Cursor

The front panel contains the following buttons for control of the cursors:

CURSOR

() < > ()

Main Ref Set Abs/Rel
() == 0 0
Harmonie Store Recall

() == 0O 0
Sideband >< <>

() = 0O 0

The cursor display and readouts apply only to the upper display data. LEDs
on the panel indicate which of three modes the cursor is in.

Single mode: Main cursor and a settable reference cursor.

Harmonic mode: Main cursor and its harmonies.

Sideband mode: Main cursor with multiples and sub-multiples of a
selectable delta frequency.

The cursor modes apply both in the frequency and time domain even though
harmonic cursors in a time domain display may not be meaningful. The main and
reference cursors are buffered between time and frequency displays for
convenience.

5.11.2 Single Cursor Mode

5.11.2.1 MAIN Button. Pressing the MAIN button causes the cursor to enter single
cursor mode.

5.11.2.2 < and> Buttons. The < and> buttons control the motion of the main single
cursor. The main cursor only appears on data points in the buffer and cannot be
placed between the data values. For example, the cursor jumps across the screen at
low frequencies in a log x axis plot so that it only appear on valid data points.

If the entire data block is displayed on the screen the cursor wraps around
to the other end when it reaches the last data point. If the display is expanded the
cursor continues to move through the undisplayed portion of the data block and then
wrap around.
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5.11.2.3 MAIN xxx <ENTER>. Once the mode is set to single cursor mode the main
cursor may also be positioned at your entered location. To do this, press the MAIN
button and enter an X-axis value at the ENTRY section of the panel. This is
terminated by pressing the ENTER button. Pressing any other button after the
MAIN button disables this form of cursor entry. If ENTER is pressed immediately
after MAIN with no value entered, the REF cursor disappears and the main cursor is
moved to the left side of the display.

If the operator enters a value which is outside of the range of the data
block, the cursor wraps around to the other side of the block.

5.11.2.4 REF SET Button. Pressing the REF SET button causes a reference cursor
to appear at the current position of the main cursor. The main cursor can then be
moved away from this position and the reference cursor remains there. The REF
cursor appears as a broken vertical line. Each time the REF SET button is pressed,
the reference cursor resets to the value of the current main cursor. The reference
cursor is cleared whenever the MAIN button is pressed followed by ENTER.

Note that the main and reference cursors are buffered for time domain and
frequency domain display modes so that you can switch between a time domain and
a frequency display and still have the cursors at the same locations.

5.11.2.5 ABS/REL Button. The ABS/REL button allows the cursor readout values
to be either absolute or relative. Relative cursor readout is only valid if there is a
reference cursor set. The cursor readout is then a relative measure between the
main and reference cursors. Pressing this button repeatedly toggles the cursor
readout between the relative and absolute modes. More details of the actual
readouts are in the cursor readout, paragraph 5.11.3.

5.11.2.6 STORE x <ENTER>. The STORE button followed by a numeric entry in
the range 0 to 9 causes the current main cursor location in current X-axis units to
be stored for later recall. The cursor itself is not affected by this action.

5.11.2.7 RECALL x <ENTER>. The RECALL button is used in conjunction with the
STORE button to allow you to quickly move to preselected locations in the data
block. Enter a numeric value between 0 and 9 (followed by <ENTER >) and the
location stored there is made the current location of the main cursor.

There is no differentiation between units of the locations that are stored so
that the time and frequency domain cursors may be mixed in these storage buffers.
It is up to you to make sure that time domain cursors are not used to set the
frequency domain cursor. This does not cause a problem except that the cursor
value is truncated to be within the display block and on a data value.

5.11.2.8 > < and < > Buttons. These buttons are inactive in single cursor mode.

5.11.2.9 HARMONIC and SIDEBAND Buttons. These buttons get you to the har-
monic and sideband cursor modes from single mode.
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5.11.3 Single Cursor Mode Readout

The main cursor appears on the screen as a solid vertical line. The
reference cursor appears on the screen as a broken vertical line. Text readout gives
the cursor location in EU (engineering units) and the amplitude value at that
location. If the reference cursor is set then the readout is relative to the reference
cursor and is normally the arithmetic difference of the main and reference cursor
values for time frequency and phase. The amplitude readout indicates the ratio of
the main and reference values. The text readouts associated with this cursor mode
are listed below:

Absolute Units Relative Units
Single Cursor Main freq Main freq
Main ampl val Main ampl val
Single w/ref Main freq - Main freq - ref freq
Main ampl val Main ampl * ref ampl
Single Cursor Main freq Main freq
(Bode display) Main magn Main magn
Main phase Main phase
Single w/ref Main freq Main freq - ref freq
(Bode display) Main magn Main magn + ref magn
Main phase Main phase - ref phase

Note that relative readouts of ratios (e.g. main ampl + ref ampl.) is actually a
difference (main ampl - ref ampl) if dBV or dBEU units are selected.

5.11.4 Harmonic Mode

5.11.4.1 HARMONIC Button. Pressing HARMONIC causes the cursor to enter the
harmonic mode. When the harmonic mode is entered the current main cursor
location determines the location of the fundamental frequency for which the
harmonies are displayed. No immediate mode entries are allowed as they are after
pushing the MAIN button.

5.11.4.2 < and > Buttons. The < and > buttons are used as a fine adjust on the
cursor for the harmonic mode. This adjustment moves the cursor within 0.5 a data
point to make up for the discrete nature of the samples so that the main cursor peak
frequency can be specified more accurately. This allows the harmonie cursors to be
lined up better since they are multiples of the main cursor.

When the +0.5 point is passed, the main cursor on the display increments to
the next line. In other words, in the harmonic mode the motion of the cursor is
made much slower (finer). The frequency readout indicates interpolated values of
frequency.

5-68



2515-0100

To move more quickly to a desired location, return to the main cursor
mode, move the cursor, and then return to harmonic mode again. Note that the
adjustment of the main cursor is not preserved when switching to single and then
back. It is rounded to the nearest real location.

5.11.4.3 REF SET Button. There is no reference cursor in the harmonic mode, and
the REF SET button is ignored.

5.11.4.4 ABS/REL Button. The ABS/REL button allows the cursor readout to go
between relative and absolute modes. The relative readout is not referenced to the
reference cursor as it was in the single mode. The only difference is that in relative
mode the amplitude value represents the value of the main cursor divided by the
sum of the amplitude values at all the displayed harmonic locations. See the cursor
readout in paragraph 5.11.5.

5.11.4.5 STORE and RECALL Buttons. The STORE and RECALL buttons behave in
the same way as they do in the single mode except that the actual interpolated
frequency value is stored. If it is recalled in the harmoniec mode it has the same
location. If it is recalled in the single mode the location is truncated to the nearest
actual data point. The adjusted harmonic cursor may be preserved using STORE and
RECALL.

5.11.4.6 > < and < > Buttons. The MAIN and SIDEBAND buttons are inactive in
harmonic mode.

5.11.4.7 MAIN and SIDEBAND Buttons. The MAIN and SIDEBAND buttons get the
cursor out of harmonic mode.

5.11.5 Harmonic Mode Cursor Readouts

Up to 16 harmonics of the main cursor are displayed. The text readouts
associated with this mode are as follows:

Absolute Units Relative Units
Harmonic Cursor Interp main freq Interp main freq
Main ampl val Main/Sum of harm vals
Harmonice Cursor Interp main freq Interp main freq
(Bode display) Main magn Main/Sum of harm vals
Main phase Main phase

5.11.6 Sideband Cursor Mode

In sideband cursor mode, integer multiples (and sub-multiples) of the
specified delta frequency surrounding the main cursor are displayed.
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5.11.6.1 SIDEBAND Button. The SIDEBAND button sets sideband mode and
restores the sideband cursor delta frequency to whatever it was set to the last time
you were in sideband mode.

5.11.6.2 SIDEBAND xxx <ENTER. If a valid engineering unit (EU) value is entered
immediately after the SIDEBAND button is pressed, this value is interpreted as a
user entered delta frequency which is truncated as needed to make it a valid entry.
The delta frequency is the difference between the main and the first sideband. Note
that the innermost sideband cursors are restricted to both being within the data
block being displayed. Note that if the cursor is not already in sideband mode the
DELTAFREQ= prompt does not appear until the button is pressed the second time.

5.11.6.3 <and >Buttons. The < and > buttons are used to fine adjust the position
of the main cursor in the same way it was adjusted in the harmonic mode. The main
cursor does not move to the next line when the halfway point is reached as it did in
the harmonic mode. Instead, the adjusted cursor wraps around about the same main
cursor line.

5.11.6.4 REF SET Button. No reference cursor is allowed in sideband mode, and
the REF SET button is ignored.

5.11.6.5 ABS/REL Button. The relative and absolute cursor modes are toggled with
the ABS/REL button. Relative mode allows readout of the delta frequency value
and the sum of the amplitudes between the innermost sideband cursors. See readout
information that follows in paragraph 5.11.7.

5.11.6.6 STORE and RECALL Buttons. The STORE and RECALL buttons work as
they did in sideband mode with the same restrictions noted in the harmonic mode.

5.11.6.7 > < and < > Buttons. The > < and < > buttons decrease and increase the
sideband delta frequency. The sidebands stop moving when they collapse on the
main cursor location and when either of the innermost sidebands reaches the limits
of the data block (not just the limits of the displayed data).

5.11.6.8 MAIN and HARMONIC Buttons. The MAIN and HARMONIC buttons get
the cursor out of the sideband mode.

5.11.7 Sideband Cursor Mode Readout

The text readouts associated with the sideband cursor mode are as follows:

Absolute Units Relative Units
Sideband Cursor Interp main freq Interp delta freq
Main ampl val Sum of ampls between two
innermost sideband cursors
Sideband Cursor Interp main cursor Interp delta freq
(Bode display) Main magn Sum of ampls between two
innermost sideband cursors
Main phase Main phase
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5.12 STORAGE FUNCTIONS

The STORAGE group pushbuttons provide the controls for storage of data or
panel setups into temporary memory buffers or permanent external disk files.
Screen copy and plotter operations are also controlled from this group, together
with the PLOT button at lower right. The buttons and their associated sub-menus
perform the following prinecipal functions (equivalent two-letter keyboard codes are
in parenthesis):

TYPE Provides the preparatory setup functions to:
(ST

® Create new disk files.

® Re-open existing disk files.

® Specify file format, storage restrictions, and labelling
conventions.

® Specify whether outputs to file are to be one function
record (the upper display) or all available channel pair
records. ’

® Manage files by deletion of records or increases of size of
the file.

® Select type of plotter and specify plotter conditions.

STORE Executes a storage operation, after determining whether the

(SS) source is a data function record or-a panel setup, and whether the
destination is to be a file set up by TYPE or temporary storage in a
memory buffer.

Note: The temporary "memory buffers" are actually in a "scratch"
file on disk. Data and setups stored in "memory" continue to exist
even after the system is stopped and re-started.

PLOT Executes output to the plotter selected under the TYPE setup.

€P)

RECALL Executes the recall operation after determining whether it is to

(SR) read back a panel setup or a function record and whether it is from
the current open file set up by TYPE or from a memory buffer.

DIR Presents a directory listing of the function records in the currently

(SD) open file or in the memory buffers as requested.
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5.12.1 Creating a New File Under the TYPE Function

Before executing file storage or recall operations, you must create the file or
open an existing file with the STORAGE/TYPE function. Pressing the TYPE button
presents the following initial menu and setup summary:

Storage Mode Restriction: TRANSFER FUNCTION
Storage Labels: NORMAL
>* 1) USER FILE Current File:
2) PLOTTER SETUP File Status: CLOSED

File Format: MODAL

The Plotter Setup selection is discussed in paragraph 5.12.5. Selecting "1) User File"
starts the following sequence of setup menus to specify the file.

Storage Grouping

>* 1) STORE ONLY UPPER DISPLAY
2) STORE ALL FUNCTIONS

This selection determines how many functions are stored upon an execution
command from the STORE button. As indicated, the first choice writes into the file
only the function currently being displayed in the upper display. The second choice
causes the system to cyele through all active channels (pairs), writing one function
for each channel (pair). For RECALL, function records may only be read one at a
time.

If you select STORE ONLY UPPER DISPLAY, the following menu provides
the function selection. (This menu is omitted when in probability mode.)

Storage Restriction

>* 1) TRANSFER FUNCTION ONLY
2) ANY DISPLAYED FUNCTION

This menu is a convenience for you. Select option 1) to store transfer
functions only. An error message appears if you attempt to store non-transfer
function data. To store non-transfer functions, select option 2). For real functions,
the number of elements doubles.

The menu following the storage restriction menu pertains to the MODAL
coordinate labels that are applied to the functions when they are stored. (This menu
is omitted when in probability mode.)

Storage Labels

>* 1) NORMAL
2) SWAP REF & RESP

Selection 2) causes the reference and response labels that are stored into the
data file to be swapped at the time that storage occurs. This selection does not
alter the labels on the AVERAGE functions as they appear in the RTA program
itself. If the stored functions are later recalled to the RTA program, they appear
with their labels in the swapped form, but they are also labeled as MEMORY data.
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Selection 2) is provided primarily for MODAL analysis using an impact
hammer in conjunction with one or more fixed accelerometers. This type of testing
generally produces a large number of frequency response functions with many
different reference coordinates and a small number of (perhaps only one) response
coordinates. The structure of the MODAL program is such that it is much more
convenient to analyze data containing many response coordinates and a small
number of reference coordinates. For linear time-invariant systems, the law of
reciprocity tells us that a frequency response function measured, for example, from
10X to 15Y has the same magnitude and phase as a frequency response function
measured from 15Y to 10X. This allows us to swap the labels at the time the
functions are stored and interpret the functions as if they were made from a small
number of reference sites and a large number of response sites. Usually, for impact
testing it is important that, within the acquisition program itself, the force channel
be identified as the reference channel. This assures that the frequency response
function is calculated properly and that the results are dimensionally correct. Also,
it should be clear that the process of swapping the reference and response labels has
nothing to do with taking the reciprocal of the frequency response function itself;
the resultant function is still interpreted as an acceleration response to a force
input.

After pressing NEXT, the file allocation menu appears:
File Allocation

>* 1) SELECT EXISTING FILE
2) CREATE NEW FILE
3) DELETIONS FROM FILE
4) INCREASE SIZE OF FILE

This menu selects the file management operation to be performed. The
following descriptions are for selection of "CREATE NEW FILE." The other
operations are described later. The NEXT query is:

ENTER File Name
(Press NEXT)

* (current file, if one is open)
> ddn:filnam.typ

Here you assign the new file name or refer to an existing file. The file name
is stated in the standard RT-11 operating system format:

ddn:filnam.typ

where ddn is the two-letter device code and one-digit unit number (DLO
or DL1)

filnam is up to six alphanumeric characters of your choosing (A-Z,
0-9 only)

.typ is a three-character file type extension
If ddn: is not specified, the file is placed on the system default device, DK.

DK is initially the same device from which the system is booted, normally DLO0, but
note that the default can be assigned to any device as described earlier in this
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section. Also, it is important to know that RT-11 handles file access requests by
way of routines called device handlers. These are only copied into memory from the
system storage device when they are needed. If an RTA user specifies a file storage
device whose handler has not been loaded, there may not be enough room for the
handler and the RTA program in memory. This results in the error message "No
room for Handler." If .typ is not specified, the type .DAT (for data) is assigned by
default. The filnam portion must be entered. Upon NEXT the system proceeds to:

ENTER File Label
* (current label, if any)
> enter up to 24 characters as desired

This entry is optional and is provided for use with the MODAL analysis
program which prints it in file directory listings. It is not used elsewhere within the
2515 signal analysis program. Upon NEXT, the system requests:

File Format

>* 1) MODAL
2) STANDARD

The MODAL format is provided for use with the MODAL program. It has the
required format for a MODAL frequency response function ("H") file.

MODAL functions are stored in a block floating point format. Functions
stored into a MODAL file are typically a complex data type such as a transfer
function. If a real function such as an auto-spectrum is stored, the number of
elements contained within each record doubles. .

MODAL format stores functions in 512-element records. If higher resolution
(more frequency lines) has been specified, this larger record is broken up into a

series of overlapping 512-element records with successive directory sequence
numbers.

A typical complex function storage in successive sequence numbers is shown
below:

COMPLEX FUNCTION
ELEMENT 1 289 512 689 800 1089 1200 1600

SEQ # n

n+3
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The STANDARD format is different from the MODAL file format in three
specific aspects.

1. The record size can be varied.
2. Large frame data is not separated into subframes.
3. Data number format is preserved as floating point or integer.

STANDARD format is used to store floating point data (numbers) to provide
greater accuracy. The entire function is always stored within one record and is not
broken into overlapping 512-element records as is done in MODAL format.

The system next requests the amount of disk space to be reserved for the file
with one of the following queries, depending on SDRC MODAL or STANDARD
format:

ENTER # of Function Records (MODAL)
ENTER # of Storage Blocks (STANDARD)

For STANDARD files, the maximum number of records given total block size
is determined internally by the program. The general file structure is the same as
MODAL files. Four blocks per record is assumed. A two-word directory and 64-
word function header is associated with each record. The space for the directory
and function header is allocated within the file based on the maximum number of
records calculated. If the actual data record is smaller than four blocks, the
function header may be used up before all the data record space is filled up.
Conversely, if the actual data is longer than four blocks, one may fill up with a few
data records in the data area and some unused function header space. If the
function header area is used up, "funct header space full" appears in the message
area. If no data space is available, "no space to store funct" appears.

After records have been deleted, the reuse of the space works similar to a
stack; that is, the last deleted record space gets reused first.

For MODAL files, enter the number of transfer function records you storing.
The file size in terms of disk blocks is four times as great, plus several additional
blocks for MODAL file header and directory information. Note that if you are using
more than 512 lines of resolution for analysis, each transfer function requires more
than one function record for storage.

At this point the system has all the information it needs to create a new file.
Upon a NEXT command, it attempts to do so and briefly presents the message

Attempting to Open File

Normally after a few seconds, this is replaced with the message "Action
SUCCEEDED" in the menu area, with a corresponding indication in the summary
Previous Action item and the status item which indicates "File Status: OPEN."

If for some reason the file cannot be opened, you are presented with a

"Previous Action FAILED" message. The reason for failure is shown in the system
message area at lower left.
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If the file name you have requested already exists on the disk, the operation
has not yet failed. The following option menu appears:

File Name Already Used

>*¥ 1) ATTACH TO EXISTING FILE
2) SELECT NEW NAME

"Attach" merely means re-open the existing file. This does not expand the
file or chain between two separate files. If you select the new name option, the
process described above is repeated, beginning at "ENTER File Name."

If the file format is flipped from one to the other, the current active file is
closed with a message "File Format STD/MODAL Swapped." This prevents
erroneous data storage or recall.

5.12.2 Opening an Existing File Under the TYPE Function

Function files are automatically closed by the RTA program whenever you
exit from the RTA program or when he opens a new file. For the special case when
you begin a project by running MODAL and selecting a project and function file and
then exiting to the RTA program, the function file is automatically re-opened by the
RTA program when it begins executing. Further, every time you exit to MODAL
and back, the function file name is retained and the file is re-opened. Opening an
existing file is performed under the TYPE function and the procedure is the same as
described above for new files except that you will of course select item 2) SELECT
EXISTING FILE, and the menu sequence ends with the request:

ENTER File Name
* (current file if one is open)
> ddn:filnam.typ

The default device DK: and default type .DAT are assumed if you do not
enter them.

Upon NEXT, the system presents the message:
"Attempting to Open File"
This is followed in a few seconds by:
"Action SUCCEEDED" (or Previous Action FAILED)
When the file is opened, the summary at the right of the screen is updated to
reflect the information about this new file. If the file cannot be opened, an error
message appears at lower left. The most common is:

"filenam not found"

meaning that no file with the entered name exists on the device.
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5.12.3 Deleting Records from a File Under the TYPE Function

After a file has been used to store function records, then individual function
records, or a sequence of records, may be deleted from it. Deletions are performed
only on the currently open file. If the file from which you wish to delete is not the
currently open file, you must go through the TYPE function as described in the
preceding paragraph to open the file that you want.

To delete records from the currently open file:

1. Press TYPE.

2. Select "1) USER FILE"

3. Answer the "Storage Grouping" query. The answer is irrelevant.
4. Select "3) DELETIONS FROM FILE"

The system then asks:

ENTER Range of Records

to Delete (n:m)
*

>

This entry is allowed to have the forms accepted in the DIRECTORY
operations. See paragraph 5.12.8.

CAUTION

Deletions occur as soon as you press NEXT or ENTER.

To delete a single record, enter its number only and press NEXT. To delete a
sequence of records, you may enter the first and last record number (inclusive),
separated by a colon (:). If a range of record numbers is specified with other
qualifiers, all the qualified records within the range are deleted. Upon NEXT, the
system indicates:

Attempting to Delete Records
followed by the "Action SUCCEEDED" (or FAILED) message. Failure error
messages appear at the lower left.
5.12.4 Increasing the Size of a File Under the TYPE Function

If a file becomes full, it can be expanded by the TYPE function. The file to
be expanded must be the currently open file. If it is not open, you must go through

the TYPE function as described in paragraph 5.12.2 using SELECT EXISTING FILE
to open it and return through the TYPE function to select this operation.
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To increase the size of an existing, currently open file, make selections from

the following menu sequence:

1.

2.

4.

6.

Press TYPE. The system responds with

Storage Mode

>+ 1) USER FILE
2) PLOTTER SETUP

Select USER FILE and press NEXT. The system responds with
Storage Grouping

> 1) STORE ONLY UPPER DISPLAY
2) STORE ALL XFER FUNCTION

Select one of the options and press NEXT. The system responds with
Storage Restriction

>« 1) NORMAL
2) SWAP REF & RESP

Select one of the options and press NEXT. The system responds with
File Allocation
1) SELECT EXISTING FILE
2) CREATE NEW FILE
3) DELETIONS FROM FILE
>« 4) INCREASE SIZE OF FILE
Select INCREASE SIZE OF FILE and press NEXT. The system responds with
Enter # of Blocks to Add

= 0
>

Before entering a number here, note that you must express the size of the
increase in terms of disk blocks (one block being 256 16-bit words). For
MODAL format files, each additional transfer function record requires four
blocks. Also allow a few additional blocks for expansion of the header and
directory portions of the file. Upon pressing NEXT, the system reports:

Attempting to Open File
This is followed by the "Action SUCCEEDED" (or FAILED) message. Failure

error messages appear at the lower left (system message area) to indicate "no space

or directory full."

If any other error occurs, an applicable message so indicates,

such as "file renaming error" or "read or write pass eof."
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The size increase operation is actually performed by creating a new larger file
and then copying the data from the existing file into it. The old file's type is
renamed as .BAC for back up. At this moment, "file type changed to BAC" appears
in the message area. If an error occurs here, the file is closed and the message says
so. Otherwise, the program goes on to open a new file with the type name .DAT.
At this point, if no space is available for the size-increased file, the back up file
resumes the extension .DAT and remains open. If successful, "open new file" shows
up. At the time of copying data from old (.BAC) file to new file (.DAT),
"COPYING..." blinks until completion. The deletion of the back up file is left to the
operator. The deleted records (functions), if any, are squeezed out. This avoids the
RT-11 operating system restriction that a file cannot be expanded unless there is
empty space immediately following it.

5.12.5 Plotter Setups under the TYPE Function

The system supports three types of plotters, and more than one may be
connected at the same time. Plot execution is controlled by the PLOT button at the
lower right of the panel (located below OUTPUT SIGNAL), but before executing a
plot you must use the STORAGE TYPE function to select the plotter and specify a
pen speed.

Execute the STORAGE TYPE function as follows:
1. Press the TYPE button in the STORAGE group. The system displays
Storage Mode

1) USER FILE
>* 2) PLOTTER SETUP

2. Select "Plotter Setup” and press the NEXT button. The system displays
Plotter Type

>* 1) SCREEN COPY
2) HPGL
3) TEK 4662

"Sereen Copy" refers to the standard option thermal printer (HP 2671G), which
is connected to the rear panel PRINTER connector and is interfaced thorugh
the 2515 display circuitry to print a dot-by-dot reproduction of the display on
the screen.

"HPGL" calls on plotting software for driving the family of Hewlett-Packard
digital plotters that are controlled by the HP Graphic Language (HP-GL).

"TEK4662" calls on plotting software for the Tektronix Model 4662 digital
plotter.

3. Select the plotter type and press NEXT.  The system displays

ENTER % Pen Speed

* (current setting)
>
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This parameter is for plotters that allow a reduction of their normal pen
speeds. This is sometimes required for certain types of pens and for plotting
on transparency media.

4. Enter a number from 1 to 100. 100 represents the plotter's normal maximum
speed. The Tek 4662 without the multi-pen option does not allow remote
speed selection. Fast and slow speed selection on plotter rear panel switch A
must be used.

This completes the plotter setup. Plot outputs are directed to the selected
plotter whenever you press the PLOT button, until the setup is changed.

5. Press NEXT. The system returns to the full display.

To abort a screen copy or digital plot, the PLOT button can be pressed a
second time. However, a screen copy cannot be aborted until after the print head
actually begins to move. There is typically a delay of about four seconds from the
time that a screen copy is requested until the print head begins printing. During this
time, a memory copy is being made of the current display. After this delay, you can
resume interaction with the RTA program while the plot is proceeding. During a
sereen copy, the dlsplays have a slightly degraded appearance because only one view
plane is available for viewing. As soon as the screen copy is completed, the displays
return to their normal form.

In order to clarify what action is taking place, the PLOT button produces a
normal panel button beep when a plot is initiated but creates a 'warbling' sound when
a plot is aborted.

Unlike the screen copy plots, the digital plotter operations interrupt the
execution of the RTA program. The displays are re-drawn very slowly (the same
rate at which they are transmitted to the digital plotter) and all panel buttons
except the PLOT button are ignored while the plot proceeds. During this time, the
program can still be interrupted by typing “C at the keyboard. The RTA program
does not produce digital plots of state banners or file directories.

For multi-pen plotters, three pens are used. These should be the first three
pens. Single pen plotters are not affected. It is not necessary to select the first pen
before beginning the plot.

5.12.6 Executing a Storage Operation with the STORE Function

The STORE button actually initiates storage of displayed data or panel setups
into disk files or the temporary memory buffers (which, in fact, are actually in a
pre-defined disk file). To store into your disk file, you must have previously defined
the file under the TYPE function, and the file must be open when you attempt to
STORE. Storage into the temporary memory buffers is controlled completely under
this STORE function as described below and does not require any previous actions.
"Storage" to a hard copy plotter does not involve this STORE function, and is
controlled by the TYPE setup and the PLOT button. :
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1. To execute a storate operation, press the STORE button. The system
responds with

Storage Type/Destination

>* 1) DATA to FILE
2) DATA to MEMORY
3) PANEL to FILE
4) PANEL to MEMORY

Descriptions of the selections are contained in sub-paragraphs 5.12.6.1
through 5.12.6.4.

5.12.6.1 Data to File. The Data to File selection stores data into the currently
open user disk file. If the resolution is greater than 512 lines, the function occupies
more than one record space in the file and MODAL sequence numbers are assigned
automatically. At the present time, the RTA program contains no provisions for re-
assembling these separated records, so they must be recalled and displayed
separately. The storage of data frames longer than 512 lines is always handled in
such a way as to provide at least one block (128 complex lines) of overlap coverage
between adjacent records. This is essential for any parameter estimation or curve
fitting procedures applied to the stored data. Upon selection of Data to File if
STORE ONLY UPPER DISPLAY grouping was previously selected, the system
requests:

ENTER RES COORD, REF COORD,
and SEQ #

* (current resp, ref from display, and seq # 0)
5 .

This query allows modification of the location coordinates in MODAL
analysis surveys. These parameters comprise the directory entry for the current
upper display function to be stored. The sequence number allows storage of multiple
functions having the same coordinates. To revise the coordinates before storage,
enter the change now. If the query is not answered (i.e., just press ENTER or
NEXT), the assigned coordinates are those from the display, which in turn were
assigned to the input channels in the MEASUREMENT SETUP. The precise way
these coordinates are used is governed by the STORAGE LABEL selection described
in paragraph 5.12.1.

If 2) STORE ALL FUNCTIONS is selected in the storage grouping menu
(see page 5-72), a different coordinate modification menu appears here (like the one
shown on page 5-21). The next menu allows for the modification of sequence
numbers. If the file is in MODAL format and all large frame functions are stored,
each function begins with the same sequence number.

Under this multiple storage mode, for auto channel acquisition, the active
channel is looked up and the data in those channels are stored. If CROSS channel is
selected, and the displayed function is a dual-channel function (e.g., transfer
function), then the active channel pair is looked up and data is stored accordingly; if
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the displayed function is a single-channel function (e.g., auto spectrum), then a table
of active single channels is set up and data storage is according to this table, so that
no data is repeatedly stored.

Immediately upon ENTER (or NEXT), the system attempts to write the
data to file and presents the message:

Attempting to store

This is followed .by "Action SUCCEEDED" (or FAILED). Failure messages are
presented at the lower left. The most common reasons are:

file not found
AV TF function only
no space or directory full

If the STORE ALL TRANSFER FUNCTIONS grouping has been previously
selected, the next menu to appear is the same one that appears to allow MODAL
coordinate assignments under the CHANS button (see paragraph 5.8.3.2). Since
multiple functions are stored, you are invited to modify any or all of the coordinate
labels in case they have changed since the last set of functions was stored. Simply
pressing NEXT leaves the coordinate labels (and the directory entries they produce)
unchanged. The next menu to appear requests you specify a sequence number only.
This allows storage of a distinguishable set of functions having the same coordinate
identifiers.

In the event of resolution greater than 512 lines, the sequence number
specified is the starting number for the series of ascending sequence numbers.

5.12.6.2 Data to Memory. The Data to Memory selection stores the data into the
entered memory buffer. It also prompts for RES COORD, REF COORD, and SEQ #
as described above.

ENTER Memory Buffer #
(Press NEXT)
* 1 .

>

There are 16 data buffers (numbered 1 through 16) into which you may
store averaged data from the upper display. Storage into these buffers always
occurs one function at a time and is unaffected by the 'Storage Restriction' menu.
Storage obeys the reference-and-response-swapping selection. Data stored into a
buffer which already contains data wipes out the previous data. No warning
message is provided.

In order to use disk space in an optimal manner, each buffer is only 20
blocks long. For transfer functions, therefore, the maximum block size that can be
stored in a memory buffer is 1280 lines. A larger block size results in an error, and
an error message appears.

Data stored into the memory buffers is not automatically displayed when
MEM is selected as the data source. Data is displayed only when the data is
recalled, as it is done for functions stored in your file. Functions containing large
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numbers of lines are not broken up into a series of sequence numbers as they are
when stored into a MODAL format user file. The floating point data is not
converted to TSL format.

This data is actually stored in a data file called 'DAT2.SCR.' This file is
retained when the power is switched off. If you delete or rename DAT2.SCR, the
RTA program creates a new file named DAT2.SCR when it next begins executing.

5.12.6.3 Panel to File. The Panel to File selection stores the current panel setup
into an open user file. This allows the setup information to be stored in the same
file as the data for more complete documentation. Note that only one panel setup
per file is allowed. 8100Y+ is used for reference and response coordinates to
designate the panel in your disk file. When the directory of the file is listed, the
panel record is labeled as "panel related.”

5.12.6.4 Panel to Memory. This selection stores the current panel setup into one
of the 15 available panel memory buffers. Storing panel setup information into
memory allows setups to be recalled without the need to manually restore all the
measurement setup parameters. The display selections are stored although the
display is always forced to REAL TIME upon panel recall. The AVG and REAL TIME
function scaling and format selections are stored. Most storage parameters are
stored so that once your file is re-opened storage continues as it did when the setup
was saved. However, your file is not automatically opened when the panel is
recalled. AVG data is not preserved when panel recall is performed. You are asked
for the buffer number by:

ENTER Memory Buffer #
* 0
>

Enter a buffer number from 1 to 15. Note that the default buffer 0 shown
in the query is illegal. Buffer 0 is reserved for the fixed parameter set used in the
checkout test. You can recall from it but not store into it. Also note that buffer 16
is used by the system to automatically store the current panel setup when you return
to RT-11 or exit to MODAL or MODAL PLUS. It may be recalled only. This most
recently stored panel setup buffer is recalled each time the RTA program begins to
restore the state of the system when it was exited. This panel setup information is
stored in a data file called PAN2.SCR which is recreated if deleted or renamed by
you.

5.12.7 Recalling Stored Data with the RECALL Function

The RECALL function provides the reverse of the four STORE operations,
to recall data records or panel setups from your files or the temporary memory
buffer file. To recall from your file, the file must be currently opened by the TYPE
function. Pressing the RECALL button presents the following menu to select one of
these operations:
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RECALL
Recall Source/Type

>* 1) DATA from FILE
2) DATA from MEMORY
3) PANEL from FILE
4) PANEL from MEMORY

All recalled functions are displayed as MEM data source. The display of
MEM data is very similar to the display of AVG data. In addition to the fact that
the MEM light is illuminated while recalled data is being displayed, the prefix, 'ME'
appears in front of the function type label. Also, you will notice that certain of the
display menu interactions are slightly different when the displayed data is MEM data
rather than AVG data. For example, the FUNCTION menu is not provided for the
obvious reason that it is not possible to alter the function type of recalled data.
However, the FORMAT menu which normally follows the FUNCTION menu is
provided for recalled data, and it is the first menu to appear when the FUNCTION
button is pressed while displaying MEM data. There are two MEM data source
buffers; one for the upper and one for the lower display. This allows comparison of
two recalled functions.

Note that the units may be changed from VOLTS to dBV or EU to dBEU
but changes from EU to V are not allowed. Changes in normalization are allowed
for recalled functions.

5.12.7.1 Data from File. The Data from File selection recalls one function record
from the currently open file. The data is placed in the MEM display buffer which is -
accessed by the MEM button. The display selection is forced to MEM to display the
recalled data. The MEM button also replaces the AVG or REAL TIME data display
with the most recently recalled data. Two additional buffers in DATMEM.SCR are
used for this purpose: one corresponds to the upper display, the other to the lower
display. The data in the buffer is simply a copy of data recalled through the
RECALL sequence. If the recalled data is greater than 20 blocks, the excess part is
not copied in this buffer type. But, for MODAL format, the recalled data is always
4 blocks at a time, so no problems occur. The excess part is not seen by pushing
MEM, but is seen only through RECALL.

Upon NEXT, the system requests the specific data record with the query:

ENTER REC #, SEQ #, RES COORD,

and REF COORD
*

>

You may enter any one or all or a combination of these parameters to
specify the particular record you want. Commas must be used to account for null
arguments that you do not use. Record number alone is sufficient and usually
simplest. If you enter an ambiguous parameter (for example a reference coordinate
only) for which several records may exist, the system returns the first record in the
file that satisfies the parameter. If you enter a non-existent combination, the
system indicates "Action FAILED" and returns the message "record does not
exist." Use the DIR function to check the file content.
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There is a particularly advantageous interaction between the ENTER
button and the RECALL function. For the RTA program, the general definition of
the ENTER button response is 'execute the selected action but do not proceed to the
next menu.! This allows a succession of entries to be applied without re-initiating
the entire menu sequence that led to the current menu. In the case of funection

recall, it is possible to recall a series of functions and view them in the upper
display while retaining the function recall menu in the lower display. This allows
rapid review of a large number of stored functions with a minimum number of
button entries. Whenever NEXT is used following a function request, the recalled
function appears as a full screen display and the RECALL function menu is erased.

5.12.7.2 Data from Memory. Upon NEXT, the system requests:

ENTER Memory Buffer #
*1
>

Recalling data from memory places the recalled function into the upper
MEM display buffer and forces the MEM data source display. As noted in paragraph
5.12.7.1, there are some restrictions which apply to manipulations of this recalled
data. The display changes specifically disallowed are:

a. V to EU units

b. Function type
c. Window type

d. Channel number

5.12.7.3 Panel from File. After selection of Panel from File, the stored panel
setup is restored. If no setup has been stored in the file, the message "Pnl not in
user file" appears in the lower left corner.

5.12.7.4 Panel from Memory. The Panel from Memory selection recalls panel
setups from the temporary memory buffers. The system requests:

ENTER Memory Buffer #
*0
>

Enter a number from 0 through 15. Buffer number 0 is reserved for the checkout
test setup and may be recalled but not written into. Buffer number 16 is used for
EXIT to RT-11 or chaining to MODAL. It is the default panel and is read in at the
program start up time.

5.12.8 DIR Function, Directory Operations
The directory function provides listings of the function record content of

the currently open user disk file or of the temporary memory buffers. Pressing the
DIR button presents the following initial menu for these operations:
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DIR
Directory

>* 1) User Disk File
2) Memory
3) Memory Panel

5.12.8.1 User Disk File. A file must have been opened under the TYPE function
to obtain a directory. The directory prints a listing of the function records in the
file in record number order. The directory includes the funection frequency (x-axis)
range, sequence number, response and reference coordinates, channel ID label, and
date and time of creation. This selection is followed by the query:

ENTER

REC #, SEQ #, RES COORD,
and REF COORD

*

>

If you do not answer (i.e., just press ENTER), the system prints a full
directory of every record in the file. However, since a file frequently may contain
hundreds of records, this query allows you to selectively obtain a directory of only
certain sets of records of interest. You may enter any one or all or a combination
of these parameters. Furthermore, for the REC # you may specify a range by
entering first and last record numbers separated by a colon (:) character. The
system lists all records that satisfy a parameter, but note that the parameters are
logically ANDed; that is if you enter more than one, the directory includes only
those records that satisfy all. For example, if you enter:

40:150,,,2X+

the system lists all records that have reference coordinate 2X+ and that also are in
the range of record numbers 40 through 150. If the list is longer than a full page,
the listing is suspended and PRESS NEXT appears in the system message area.
Pressing NEXT resumes the listing. Pressing any other key aborts it.

5.12.8.2 Memory. The directory of data memory buffers lists all 16 buffers and
includes the same information as disk file directories.

5.12.8.3 Memory Panel. A list of 15 buffers is displayed in the directory lines.
NCHAN refers to the number of channels of the hardware setup at the time the
panel was stored. If NCHAN is different from the actual hardware (i.e., memory
board has been added or removed since the panel data being stored), a warning of
incompatible panel is issued and some of the channel set up may not be preserved.
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5.12.9 Panel Command Sequence, Storage and Recall

The keyboard must be used to store a panel command sequence in RTA
program. Up to ten files (command sequences) numbered 0 to 9 can be stored. The
file is named

seqX,pat
PV
where X represents a number between 0 and 9.

To represent each command, the two-letter codes entered at the keyboard
are the same codes listed in paragraph 5.14.

One exception to this is the use of a <CR> (carriage return). The <CR>
is entered into the file as a ')'. Every 40 characters, a <CR><LF > is placed into the
file and consequently is not recognized.

Additionally, spaces are not recognized as commands but are used if text is
being entered into a menu.

To initiate storage of a command sequence:

1. At the keyboard, press $. The display prompts for the sequence
number that names the file.

2.  Press a number (between 0 and 9) and then press ENTER. This
names and creates the file. If the file already exists, the following
prompt appears. :

ARE YOU SURE?

3. To indicate a YES answer, press Y, then ENTER. Any other key
means NO.

At this time, ASCII representation of all used keys are placed in
the file. If the number of characters exceeds one block (256
words), the file is extended one more block. There is no limit to
the size of the command file provided there is sufficient disk
space. If the sequence goes beyond one block, an EXTENDING
FILE prompt appears.

4. To end the sequence and close the file, press $.
This is acknowledged by the displayed message

SEQUENCE ENDED
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5.12.9.1 Editing the Command File. The command file can be edited by using an
RT-11 editor. The commands can be entered using the same characters that are
entered on the keyboard. For example:

DY means Y SCALE menu

MF means FREQuency menu

< represents a down arrow
> represents an up arrow
@ represents DELETE
) represents NEXT <CR>

Comments are enclosed in quotations. Note that text strings cannot
contain $, ), or ;. These characters have specific command meanings.

5.12.9.2 Recalling the Command File. To recall a sequence, press the ROLL
button or » on the keyboard. This is followed by a prompt for a sequence number.

Press # (between 0 and 9) ENTER.

The corresponding file is opened and each character is put through the same code
used in the keyboard entry.

Note that pressing the RECALL panel sequence button while recall is processing
results in an abort.

5.13 OUTPUT SIGNAL FUNCTION

The following output signals are available from the OUTPUT SIGNAL BNC"
on the front panel:

Sine Wave Sine wave is available with a resolution of 1 Hz. In ZOOM, the
frequency is restricted to be at the band center but in baseband
the frequency of the sine wave is user selectable.

25 kHz Random A pseudo-random sequence generator creates a signal which is
output at the 64 kHz sample rate and repeats every 2#*24
samples. The bandwidth of this signal is fixed at 25 kHz. Unlike
the other random signal selections, 25 kHz random produces a
signal whose amplitude and spectral distribution are completely
independent of the acquisition selections.

Non-Repeating The bandwidth of this random signal is selected to yield the
maximum amplitude within the passband of the measurement.
This means that if ZOOM is used, the random sequence is
reduced in bandwidth to match the measurement bandwidth and
is then translated by the ZOOM center frequency.

Repeating Pattern This type of excitation provides repeating psuedo-random
signals. Twenty-two sequences are available. These sequences
have approximately the same spectral properties as the Non-
Repeating Signal.

5-88



2515-0100

Both repeating and non-repeating patterns can be gated by a user specified
burst duration. The output signal is controlled via menus accessed by pressing the
OUTPUT SIGNAL button on the lower panel.

5.13.1 OUTPUT Signal Button

The OUTPUT SIGNAL button allows the selection of the signal type, sine
wave frequency, and adjustment of the signal amplitude. Pressing the OUTPUT
SIGNAL button causes the following menu selections to display:

Output signal

>+ 1) OFF
2) SINE WAVE
3) RANDOM

When ZOOM is enabled the sine wave frequency is restricted to the ZOOM
center frequency since this signal is actually generated by the ZOOM twister
modulation circuitry. If you are in ZOOM acquisition mode, this parameter is
automatically set to the ZOOM frequency. You are not allowed to move the
frequency since this corrupts the data. If ZOOM is set, the bandwidth menu (below)
does not appear.

The first selection, 1) OFF, turns off all random signals. Choose either 2)
or 3), press NEXT, and the following menu appears:

Output Signal

ENTER the RMS level of Signal Level: 4.5

Output Noise (0-1.0V) Random Type: RANDOM
(0-4.5V) Sine Bandwidth: Acq. Band

* .666 Random Type: Repeated

Pattern #: 5
Burst Window: OFF
> Burst Duration: 20%

The maximum levels are different for the two signal types. They are
restricted to be equal to or less than 4.5 volts for the sine wave and 1.0 volts for
random signal types.

When RTA begins, the signal type and sine wave frequency parameters are
set to values they had when the program was exited. The level parameters are
initialized to 0.0 volts to avoid transients in externally connected equipment.

If 2) SINE WAVE has been selected, enter the level and, press NEXT to
arrive at the next menu.

ENTER Sine Wave Frequency
with 1 Hz Resolution
« 5000

>
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Enter the desired frequency and the sine wave signal appears.
If 3) RANDOM has been selected, enter the level and press NEXT.
Output Signal Bandwidth

>* 1) ACQUISITION BANDWIDTH
2) 25 kHz

If 2) 25 kHz is selected, the next menu is the Burst Window menu. If 1)
ACQUISITION BANDWIDTH is chosen, the signal repetition menu appears.

Random Signal Type

1) NON-REPEATING
>+ 2) REPEATED PATTERN

Selection 1) NON-REPEATING, specifies that the hardware random signal
generator is used for the output signal. This signal is adjusted to have a power
spectrum that is roughly constant throughout whatever data acquisition bandwidth
the RTA program is currently set to. It does actually repeat, but the repetition
period is so long (approximately 20 million samples) that it can usually be ignored.

Selection 2) REPEATED PATTERN, specifies that an output signal be
calculated and stored in computer memory for repeated use. The output signal
frame size is chosen to mateh the acquisition frame size currently in use. If the
burst window (see below) is set to "Off", the output signal repeats with a repetition
interval equal to the duration of the acquisition frame.

The advantage of this selection is that the spectrum of the test signal
consists of a set of narrow lines that fall exactly on the analysis lines of the Fourier
transform. As a result, Fourier leakage is minimized.

You should be aware that there are disadvantages to this selection,
however. One of these is that the harmonic content of the repeated signal is
significantly higher than that of the non-repeating signal. Another is that the RTA
program may run out of memory because of the need to retain a copy of the output
signal during acquisition. This limitation appears for large frame sizes or large
numbers of channels. A third disadvantage is that, if the system being measured is
non-linear, repeatedly averaging the response to the same signal fails to smooth the
effects of the non-linearities. In order to alleviate this problem, the next menu is
provided.

ENTER the random
Pattern # (1 to 22)
* 5

>

The patterns numbered 1 through 20 are statistically equivalent to each
other. They are provided as a means of investigating the linearity of the system
under test. If the system is linear, the measurement of its transfer function
produces the same results for any of the twenty patterns. If discrepancies appear
when different patterns are used, the system being tested is exhibiting non-linear
behavior. A linearized estimate of the system transfer function can be obtained by
averaging together measurements made using several different patterns.
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Patterns 21 and 22 are "chirps" rather than random sequences. The ratio of
the peak value to RMS value of a chirp is approximately 1:4. The peak-to-RMS ratio
of the random signals produced by the RTA program is more than twice this amount.
As a result, chirp signals may be used when measuring systems with limited dynamic
range.

The next menu sequence allows a selection of burst window.
Burst Window

1) OFF
>¢+ 2) RECTANGLE
#) HANNING

Selection 3) provides a random signal with Hanning filter applied. If 2) is
selected the following menu appears:

ENTER the Burst Duration
* 20

>

REPEATED or NON-REPEATED random excitation provides a burst of
excitation. The duration of the burst as a fraction of the acquisition frame is
specified by the number (in %) entered.

5.13.2 Triggering With Output Signals

If the burst window is switched off, the output signal is continuous and
independent of any trigger selections. With the burst window on and manual-arm
triggering selected, an outout burst is produced every time the ARM button is
pressed.

When the query, ARM? appears at the bottom of the screen, you may press
the ARM button. This arms the triggering process and initiates the output burst. If
a trigger signal is not detected, the trigger remains armed and you can produce
additional output bursts by pressing the ARM button again.

When the burst window is switched on and acquisition pre-triggering has
been selected, the sum of the pre-trigger interval and the output burst duration
should not exceed the duration of the data frame. If this condition is not met, the
trigger is not enabled before the burst begins and part of output signal occurs before
the data frame.

5.13.3 Over-run Condition:
Acquisition Rate Limitations Resulting From DMA Output

When you select either Repeated Pattern or Burst Window, the output
signal process makes use of a memory buffer from which the 2501 microprocessor
transfers the output data to the output port. Because the microprocessor also
participates in the data acquisition processing, the maximum attainable acquisition
rate is diminished when using these types of output signal. Failure to complete the
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requested acquisition and output processing in the required time results in the
message "ORUN" being written onto the screen adjacent to the over-load indication
box at the lower right corner. In order to correct this situation, you should either
select a smaller number of channels or diminish the acquisition bandwidth. Other
factors that affect the attainable maximum acquisition rate include triggger
selections, frame size, and auxiliary delay.

5.14 PANEL TO KEYBOARD MAPPING

Most menu and immediate type buttons on the panel are mapped to two-
letter commands which are used by the other control interfaces. For keyboard
operation, some single-key commands to control the cursor and menu entry are
provided.

Panel Button Keyboard Character Command
Display
REAL TIME DR
AVG DA
MEM DM
NEXT CHAN DN
SINGLE DS
DUAL DD
OVLY DO
EXCHNG DE
FUNCTION DF
X SCALE DX
Y SCALE DY
CHANNEL DC
UNITS DU
BLOCK MATH DB
Acquisition
RUN AR
CONT AC
ARM AA
HOLD AH
Cursor
< <- Key
> -> Key
MAIN CM
HARMONIC CH
SIDEBAND CS
REF SET CR
ABS/REL CA
STORE SC
RECALL RC
>< < Key
<> > Key
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Keyboard Character Command

Entry

(Most of these buttons have a counterpart on the keyboard and so they are

passed through as ASCII without need for mapping.)

0 thru 9
A thru Z

EE
CLR
DEL
ENTER

ode M+

Menu Control

Storage

4 (Up arrow)
+ (Down arrow)
NEXT

TYPE
DIR
STORE
RECALL

Measurement

INPUT CHANS
INPUT LEVEL
TRIG

FREQ
AVERAGE
WINDOW
MODE

STATE

0 thru 9 keys
A thru Z keys

E

!

Delete
(backslash)

v~ %+ !

pace bar

n -9

(Not required since keyboard has Alpha)

’

+ (Up arrow)
+ (Down arrow)
Carriage return

ST
SD
SS
SR

MC
ML
MT
MF

MA
MW
MM
MS
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Panel Button Keyboard Character Command

CRT Control

CRT BRT ' Provided by keyboard SETUP arrows
Output Signal
OUTPUT SIGNAL oS
Plot
PLOT start ~P (Where~is CTRL, press~ and P
PLOT stop simultaneously.)

Note that the following ASCII characters are not allowed in strings since they are
used for immediate control:

«

>
4+ (Up arrow)

+ (Down arrow)

CR (Carriage return)
LF (Linefeed)

>

<
S
'

It is sometimes useful to supply additional annotation to the display before a
plot is made to the screen copy device. This can be done with the terminal set to
local mode via the SETUP key. However, since the RTA program turns off the
terminal cursor it must be turned on again by typing “A before entering the local
terminal mode.

As is common with most RT-11 system programs, the program may be

aborted by typing ~C twice. Note that none of the setup information is preserved if
the program is stopped in this way.
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SECTION VI

OPTIONAL EQUIPMENT
GENERAL INFORMATION

This section will provide general information for available optional
equipment for the GR 2515 system and is presented as a courtesy to GenRad
customers. Pertinent information currently available is included at the time of this
printing. Information relative to optional equipment may be inserted in this section
by the customer for easy access.
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6.1 EXTENDED MEMORY (PN 2515-9404) INSTALLATION

Average time required to install the extended memory is one-half hour.

a.

Visually inspect the extended memory board. Verify that memory

jumpers are intact.

b.

Remove top cover of system by removing the six pan head screws on

the sides. Carefully lift cover up and off.

c.
d.

e.

Remove the 256 kilobyte memory board from slot 5.

Install extended memory board into slot 5. Verify it is properly seated.

- Reinstall top cover and six screws.

Test with microcode diagnostie using M1-M5.

Check system operations using RTA program, PN 2515-0650.
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6.2 CHANNELS 5-8 (PN 2515-9401) AND ADDITIONAL CHANNELS (PN 2515~
9402) INSTALLATION

Average time required to install channels 5-8, 9-12, and 13-16 is one-half
hour.

a. Remove top cover of system by removing the six pan head screws on
the sides. Carefully lift cover up and off.

b. Install channels 5-8 board in slot 12.

c. Install channels 9-12 board in slot 13.

d. Install channels 13-16 board in slot 14.

e. Verify that each circuit board is properly seated.
f. Reinstall top cover and six screws.

Connect BNC (expansion chassis) box to connectors J3 through J8 for
channels 5—16. See paragraph 6.3 for instructions.

h. Test operation by using RT-11 diagnosties, PN 2515-0691, ANLTST
test. :
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6.3 CHANNEL EXPANSION CHASSIS (PN 2515-3005)

The channel expansion chassis, also referred to as the BNC distribution box,
is provided with the addition of channels 5-8 and accommodates up to sixteen
channels. Channels 1-4 are provided on the expansion chassis and are connected in
parallel with the front panel input BNCs.

The chassis is connected to the rear panel at the multiple coax connector
labelled INPUTS.

Care should be exercised when installing this connector. The pins may
become bent when the knurled fasteners are tightened if the connector is not
aligned squarely.

6-4
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6.4 LARGE SCREEN MONITOR (PN 2515-9403) INSTALLATION

Install the monitor by connecting the supplied BNC coax cable from the real
panel BNC marked VIDEO to the monitor rear BNC connector.

Adjustments for brightness and contrast are provided on the rear of the
monitor.

A separate AC power cord is supplied.
Before turning power on, assure that the rear panel switches are set for the

proper line voltage. Line voltage information is contained in Section II,
paragraph 2.7.2.
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6.5 PRINTER/PLOTTER
6.5.1 Printer Installation

To install the printer, attach the supplied cable to the rear panel of the
printer and to the 2515 rear panel connector marked PRINTER.

Consult the Printer Manual for instructions for installing the wire fanfold
paper quide and the paper.

A separate AC power cord is supplied. Before turning power on, assure that
the monitor is set for the proper line voltage. Refer to Section II, paragraph 2.7, for
line voltage information.

Once installation has been accomplished, press the TEST button on the
printer front panel to run a self-test.

6.5.2 Plotter Installation

Programs written for the 2515 system will support one or both of the
following digital plotters:

Tektronix 4662 Plotter (with or without multi-pen option)

Hewlett Packard Plotters (Those supporting HP-GL and RS-232 I/F;
HP 7470A and 7475A plotters are suggested for use with the 2515
system.)

Digital plotter commands are issued through the RS-232 serial port located
on the 2515 rear panel labelled AUX REMOTE. Note that IEEE bus access to the
plotters is not provided.

It is necessary to use a null modem cable to connect the 2515 to either of
the two plotter types. This cable serves the purpose of interchanging the transmit
and receive lines connecting the two devices. Without it, the 2515 transmit line will
be connected to the plotter transmit line and no communication will occur.

Connect the HP 7470 by plugging the null modem cable into the HP
interconnect cable on the side labelled COMPUTER.

Connect the Tek 4662 by plugging the null modem cable into the rear panel
connector labelled COMPUTER.



{39
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6.5.3 Operation

The printer/plotter supports three types of hardware operations:

a. Screen Copy. The screen image is reproduced on the plotter as a pixel
map of the screen. Details are provided in Section III, paragraph 3.3.2.

b. Autoprint. Terminal text is also echoed on the printer when the
autoprint mode is enabled. See Section III, paragraph 3.3.5.

c. Line Printer. The printer will also serve as a line printer for the
system. Directories and listings which are directed to the LP: (line printer) device
in Rt-11 will appear on the printer. Consult the Printer Manual if special setup
control sequences are desired.

6.5.3.1 HP 7470 Switeh Setting. The switch which controls the RS-232 interface
characteristics is located next to the serial connector at the back of the plotter.
This switch should be set to 000010111. The setting selects a baud rate of 1200,
disables parity checking, and sets the plotter to power up into the "programmed on"
state. For the RTA program, the setting for the Y/D switch does not matter.
Function plots for the MODAL Program, however, require that the switch be set
to D. »

6.5.3.2 Tektronix 4662 Switch Setting. Set the switch located on the Tek 4662
rear panel to 2-2-2-3. This setting selects copy-mode-scaling, no-parity-checking
and 1200 baud.

6.5.3.3 Plotter Speed Setting. Programs supporting the digital plotter will
usually allow selection of plotting speeds. Reduced plotting speed can be useful for
improving the quality of the plots and for directly drawing transparencies. The HP
and Tek 4662 plotters, with multi-pen options, will allow selection over a wide range
of plotting speeds under program control. Without option 31 (Tek's multi-pen
option), the plotter can only be switched from fast to slow by resetting switch A
located on the plotter rear panel.

6.5.3.4 Pen Selection. Programs which attempt to use multiple pens will funetion
properly on a single pen plotter. For multi-pen plotters, the pens must be loaded
into the first pen positions. It is not necessary to manually select the first pen
before beginning the plot.

6.6 RACK MOUNT KIT

The GR 2515 system is installed in the rack mount kit using the drawings
supplied with this option.
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APPENDIX A

This appendix contains the following RTA program menus and displays

obtained by pressing pushbuttons on the front control panel.

Group
Display Group 1

Display Group 2
DISPLAY

Display Group 3
CURSOR

Display Group 4
STORAGE

Display Group 5
MEASUREMENT SETUP

Display Group 6
MISCELLANEOUS

System Initialize

o

ZEFRSTEAEEUO

DUAL
EXCHNG
OVLY

NEXT CHAN

SINGLE

FUNCTION/REAL TIME

AVG
MEM
Y SCALE
X SCALE

FUNCTION/AVG

UNITS

CHANNEL
BLOCK MATH

Cursors

ISRl s

TEEEHTOwY

TYPE
DIR
STORE
RECALL

AVERAGE
WINDOW
TRIG
STATE
MODE
CHANS
LEVEL
FREQ

Output Signal

Page

A-2

A-3
A-3
A-4
A-4
A-5
A-5
A-8
A-8
A-9
A-14
A-18
A-62
A-68
A-68

A-69

A-T1
A-83
A-85
A-89

A-92

A-115
A-119
A-122
A-124
A-127
A-128
A-134

A-138
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DISPLAY GROUP 1
System Initialize

Jogte |
Joooog
77hD
11BN
J000C

a5oooo

DEV >
T-1157{GRO VA5, 88

2515 System

From Revision — i-Nov-23
Channels - 1-4

Memory Size: 128k Words
19-Jan—-84 Change Date? ——
Please Enter The Time:

2@ 9a: 0@
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DISPLAY GROUP 2

DISPLAY Group Pushbuttons, Typical Displays and Menus

3.200

-3. 9208

3.2000

RT SPEC LOG
CH 2

2X+
VLTS

2.0082-94 ]

TIMEC(SEC):

A. DUAL Pushbutton

RIGHT REAR CHASSIS

] i |
2.0 LN TImECSEC) 8.@3125
RIGHT REAR CHASSIS
‘|—L - i ‘L - {‘ i L

. ! [y . | L
Eim! ;
e S T P
i ! |

3 I 3
i 1
K

2.2 LIN FREQ(HZ) 18248
3.2 S

AMPL: -@. 41!
2

B. EXCHNG Pushbutton

RIGHT REAR CHASSIS

9.z2000 !
RT SPEC LOG
CH 2
2X+
YLTS
2.200e-04
3. 000
RT INPUT LIN
CH 2
2X+
VLTS
-Q.000
FREQ(HZ):

OVERLAP- 13 ALLOWED

_X: N ! o L .A‘l] } F U .i . wl"YAn_]: ‘__
e R T e TN P P o T 2
= u“ : " ! | | '} W 1 C
- i .
1 [ A ! i i ‘
T ] ! T
3 ; ll i c
: f i L
. 1 P
H l 5 £
N i a
3 | ! i P
; , , . , - ! , .

2.2 LIN FREQ(HZ) 18240
RIGHT REAR CHASSIS

] LI
] i
i I T l AL Nt L i f

S \ N ! LT I At SRR L Il |
Tl g g gt PR A R R RO
:. { i | L y " t
2.9 LIN TIMECSEC) 8.93125
.20 AMPL: 8.8424@
8 o]
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C. OVLY Pushbutton

Not available in this version.

D. NEXT CHAN Pushbutton
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E. SINGLE Pushbutton

f:iéi i ' - " = TeE sur _~?i?r
STOIMRLT LI
Q.B ‘L_W. %ZﬂE}EEC; . Lul_;
TIMECSEC:: 2.8 AMPL: -3, 2zZe—04
@ R
F. FUNCTION Pushbutton, Menus and
Typical Displays (REAL TIME)
1)
RISHT RE&SR CHASSIS
T AR o T
SN ] TR A Wik ,»‘v.
RT SPEC  LOG ffl }JM 3{ h\g }m“ l’ \N f 'J} : 'W, l\’ H\
TR DAL S
VLTb é : ? §

ot

f“*ﬁ f"‘!ﬁ““M( F, 7
-

9.2 LIN

|
i
T i

F:rﬁ(H7‘ 192484

Function function: SPEZCTRUM
>¥ 1) SPECTRUM

2y TIME

3 LEYELS

4) OREITxx

FREQ(HZ 12 a.aa

[}

AMPL: 7.825e-083

RS



CROSS CH2 8.8v  AC
EEND

2515-0100

SQR

329
SINGLE

: | 1 4 Az 1
5.000e-03 ; X
- i L
RT SPEC LOG ~ |
CH 2 T
2X+
YLTS
“r
i
! |
5.280e-08 ] i et
0.9 LIN FREQ(HZ) 19240
FREQ(HZ): ©.09 AMPL: 3.428e-03 Z
e ]
2)
RIGSHT REAR CHRSSIS
1 N L L L H 1 L L L L L L L
3.000 7 i A
RT INPUT LIM C
CH Oz -
I+ X
VLTS B
<
-2.960 | Pl
T T T T 1 T T T T T T T T H o
2.2 LIN TIME(SEC) 3.831ZC
Furction function: TIME
1) SPECTRUM
>#% 2) TIME
. 3) LEVELS
4) ORBITxx
TIMECSEC): 9.8 AMFL: 9.92612

]
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2a)
CROSS CHZ 8.@v AC Favis SLIM FREE SaR 2329
BBND % =1 ACCPT SINGLE
RIGHT RERR CHASSIS
1 1 i 1 ! 1 i 1 1 1 N e n
8.808 '
- ! b
1
RT INPUT LIN ; ;
CH 2 . | L
2X+ i | |
- | T
. | Pl
? i
YLTS - E 1 r
-6.ee0 —
. Q.B LIN TIME(SEC) 8.03125
TIME(SEC): ©.@ AMPL: 8.328e-84
: 8 =1
3)
STATUS :
FULLSCALE
"INPUT
LEVELS
CHANNEL # : 1 2 ¥ *
Function function: LEVELS
1) SPECTRUM
2) TIME
>% 3) LEVELS
4) ORBITxx
TIMECSEC): 8.9 AMPL: 1.539
a (XX
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3a)

STATUS :
FULLSCALE

INPUT
LEVELS

[1]]

CHANNEL # : 1 2 % *

LEFT REAR CHASSIS
8.200 ] ‘ [

RT INPUT LIN ]
CH 1 T IR i )
1X+ " i
VLTS |

™

. -8.990 ]

T T T T

LIN
AMPL :

TIME
-8.7780

T

(SEC)

8.83125

© TIMECSEC):
LR : : 8

=

G. AVG Pushbutton

AVERAGED FUNCTION IS NOT AVAILABLE

requezted RESPOMSE channel is 2

SPECTRUM

requested function:

H. MEM Pushbutton

MEMORY data 1s not available




2515-0100

I. Y SCALE Pushbutton Menus

1)

RIGHT REAR CHASSIS

9.2000 ! ' C
AV SPEC LIN] r
CH 2 . s
2%+ - , s
VLTS 1 % k A [
4 § L
Wik AN b -
A L Mt AL o -
B T U T C
] [
9.0 . . .
9.9 LIN FREQ(HZ) 19240
Y scale Y Scale: LIN AUTO SCALE
EXPAND Min Y: -10.00
>% 1) LIN AUTO SCALE EXPAND Max Y: 10.00
2) LIN EXPAND
3) LOG AUTO SCALE
4) LOG EXPAND
*FREQCHZ): AMPL :
DR 8 1
1a)
CROSS CHZ S.8v AC  FAYG SUM FREE SGR Izm
BEND @2 ACCPT SIMNGLE
RIGHT REAR CHASSIS
i 1o 1 i . . 1 - 1 1 i | n L ul
3.000 " | | |
- ; j [t
. j i iL
i i ! !
RT INPUT LIN ; } —
CH 2 - i i L
2X+ i i i
- i | y
. i ; L
| i
VLTS - | i s
|
i |
| |
- | | L
. i i !
i | !
- i i bt
-8.000 | i
0.9 LIN TIME(SEC) 8.983125
TIME(SEC): 9.9 AMPL: 9.328e-04
2 X
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2)
RIGHT REAR CHASSIS
5.200 ] ' ) : : r
AV SPEC LIN L
CH 2
2X+ i
VLTS -
E L
2.0
e.e LIN FREQ(HZ) 18249
Y scale Y Scale: LIN EXPAND
EXPAND Min Y: 8.0
1) LIN AUTO SCALE EXPAND Max Y: 5.000
>% 2) LIN EXPAND
3) LOG AUTO SCALE
4) LOG EXPAND
- :FREQCHZ): . : AMPL :
2a)
RIGHT REAR CHASSIS
5. 000 7 ' 5 ' ! ‘ f ' ; T
: - ! ; i | ¢
fY SPEC  LIN - i ! i | P
CH 2 ; :
2K+ R i i i P
YLTS | ; | .
‘ i ]
” | ! ! ‘
| ! f
2.9 1 i : f
: . : : - :
fa.a LIM FREQUHZ » 1Bz240
ENTER MIM,MAX values Y Scale: LIN EXFAND
for LIN ¥ EXPANSION EXPAND Min Y: 2.9
% 0.9, 5.000 EXPAND Max Y: 5. 280
>
FREQ(HZ): @.20 AMPL: B.82766
a e
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2b)
RIGHT REAR CHASSIS
L : \ ; A L
190.0808 f r
AV SPEC LINT F
CH 2 z s
2X+ -
YLTS - -
2.8 LIN FREQUHZ) 18240
ENTER MIN; MAX values Y Scale: LIN EXPAND
for LIN Y EXPANSION EXPAND Min Y: -10.686
¥ —-10.008, 18.80 EXPAND Max Y: 190.90

|.FREQ(HZ):

>

92.2000

AY SPEC LOG
CH 2
2%+
VLTS

8.080

AMPL: B8.82766

8 =

3)

RIGHT REAR CHASSI

s 1 I L | L

L
g

A P A PP

R uj;én

T

:I
1

2.000e-04
8.0 LIN FREQ(HZ) 18249
Y scale Y Scale: LOG AUTO SCALE
EXPAND Min Y: 8.9
1) LIN AUTO SCALE EXPAND Max Y: 5.008

2) LIN EXPAND

dB Range: 60

>*% 3) LOG AUTO SCALE

4) LOG EXPAND

" FREQCHZ):

a.

@8

AMPL: 8.82766

8 (R
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3a)

RIGHT REAR CHASSIS

A-12

L L " 1 " l L
9.200@
W‘WWWWWWW HE
AV SPEC LOG A
CH 2 K ’ I
2X+ = 3
VLTS z 3
2.000e-04 'Il F
0.8 LIN FREQ(HZ) 10240
Db Range Y Scale: LOG AUTO SCALE
EXPAND Min ¥: 8.9
1) 129 EXPAND Max Y¥: 5.000
2) 100 dB Range: 68
3) 80
>% 4) 69
5) 48
6) 20
- ,FREQ(HZ): . ©@.020 AMPL: B.B82766
IR 8 3
3b)
CROSS CHZ2 8.8v AC  FAVG SUM FREE SGR ¥ 320
BEND 8.8 ACCPT SINGLE
RIGHT REAR CHASSI
9..2000 ' * ! *
AV SPEC LOG ] \M\W } WMWWW -
CH 2 . s
2X+ E 3
. g
VLTS 5 ;
1 s
)
: 5
; :
2.008e -84 i} . i .
: 8.0 LIN FREQ(HZ) 18240
FREQ(HZ): ©.00 AMPL: B.82766
8 KEEEY|



10.00

AV SPEC LOG
CH 2
2X+
YLTS

Y scale

2515-0100

4)

RIGHT REAR CHASSIS

A

I 2

IR B YT,

\BARE R

?mewwww

8.91000 1I

AN

PRyt an PR TN

0.8

1) LIN AUTO SCALE

2) LIN EXPAND

3) LOG AUTO SCALE
>%¥ 4) LOG EXPAND

FREQ(HZ):

.10.00

AV SPEC LOG

CH 2
2X+
VLTS

0.01060

ENTER MIN, MAX values

for LOG

8.008

T T

LIN

Y Scale:

FREQ(HZ)

LOG EXPAND

EXPAND Min Y:
EXPAND Max Y:

dB Range:

AMPL:
8

4a)

RIGHT REAR CHASSIS

60

9.82766

-10.09
16.00

19240

W RIT

T

araafuy

T

Ll

RN oo

A

RIS

T

a.0

Y EXPANSION

* -10.00, 10.00

_FREQ(HZ):

0.00

LIN

Y Scale:

FREQ(HZ)

LOG EXPAND
EXPAND Min Y:
EXPAND Max Y:
dB Range: 68

AMPL: B.092766

8

A-13
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CROSS CHZ 8.0v

BBND

19.00

AV SPEC - LOG
CH 2
2X+

YLTS

2.01000 |

- 8.8

" FREQUHZ):

'19.00

AV SPEC LOG

CH 2
2X+
VLTS

9.91000 1
|

X scale

¥

AC

RIGHT
[

FAVG SUM

REAR CHASSIS

2515-0100

4b)

FREE

8/8 ACCPT

SQR

320
SINGLE

Vo e

b

T

AT R R T [ L

‘0.0

LIN FREQ(HZ)
AMPL: @.082766
8

1

J. X SCALE Pushbutton Menus

RIGHT REAR

L

1)

CHASSIS

18248

YT

—TTTyTN

3

R Y T A LA T

Lam s a )

8.e

1) LIN AUTO SCALE

2) LIN EXPAND
3) LOG AUTO SCALE
4) LOG EXPAND

" FREQCHZ):

'

8.08

LIN FREQ(HZ)

X Scale:
EXPAND Min X:
EXPAND Max X:

AMPL: 8.82766

8

A-14
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la)
CROSS CHZ 8.8v AC  FAVG SUM FREE SQR 320
BEND 8.8 ACCPT SINGLE
RIGHT REAR CHASSI
1 I 1 4 1 I
10.08 b
AV SPEC LOG ~ "
CH 2 - L
2%+ -
: E
VLTS s C
= A | E
AR e P o
~©.01000 | . i}
8.2 LIN FREQ(HZ) 19240
FREQ(HZ): '8.80 AMPL: B.827665
o 8 ExEx
2)
RIGHT REAR CHASSIS
i 2 1 L 1 i
10.90 2 £
AV SPEC LOG - ]
CH 2 T E
2X+ = 2
VLTS z ¥
?”M«N\Mv%wwwwwww i\
F
9.910080 ] i
T T T T T
9.9 LIN FREQ(HZ) 18249
X scale X Scale: LIN EXPAND
EXPAND Min X: 2.0
1) LIN AUTO SCALE EXPAND Max X: 18240
>% 2) LIN EXPAND
' 3) LOG6 AUTO SCALE
4) LOG EXPAND
FREQ(HZ): ©.98 AMPL: 8.B82766
8 [EXEREN!
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10.00

AY SPEC LOG
CH 2 ’
2X+

VLTS

@.01060

2515-0100

2a)

RIGHT REAR CHASSIS

i

T

Mg NROLL IR

1
i

Y www

AP St

\aamaai

a.e LIN FREQ(HZ) 18240
ENTER MIN, MAX values X Scale: LIN EXPAND
for LIN X EXPANSION EXPAND Min X: 8.9
¥ 8.8, 19249 EXPAND Max X: 198240
>
FREQ(HZ): * 9.00 AMPL: 8.82766
Sl 8 (IR
3)
RIGHT REAR CHASSIS
12_89-5  E TS S S L L L | N S 1 A |lL‘J:
AV SPEC LOG 1 :
CH 2 3 H
2X+ E =
VLTS p N
s——____M_\/WW\
2.01000 | 1
—TTTr T T : T T
32.00 LOG FREQ(HZ) 19248
X scale X Scale: LOG AUTO SCALE
EXPAND Min X: .
1) LIN AUTO SCALE EXPAND Max X: 108240
2) LIN EXPAND
>% 3) LOG AUTO SCALE
4) LOG EXPAND
. FREQ(HZ): @.@0 AMPL: 8.82766
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FREQ(HZ): - 9.08

RIGHT REAR

U DR S S S 1 . YN W S T S 0 §

AMPL: B.82766
8

4)

CHASSIS

3a)
. CROSS CHZ 8.0w AC FAVG Sum FREE SQR 328
BBND 8/8 ACCPT SINGLE
) RIGHT REAR CHASSIS
1 W . L . IS I Y 1 1 1 S ]
190.0090 3 : ' z
AY SPEC LOG T "
CH 2 < -
2X+
VLTS b N
b
B T W ! ] el
B e r \ . i
1 .
9.01080 : l
- T T —T—T 7T — T
32.00 LOG FREQ(HZ) 19240

1 1 | N S W

19.00

1 g

AV SPEC LOG

NI

CH 2
2X+
VLTS

Latluy

B

E
9.21000 ]

 E—

T T TTTT T T T T T

LOG FREQ(HZ)

32.09

X scale

1) LIN AUTO SCALE

2) LIN EXPAND

3) LOG AUTO SCALE
>% 4) LOG EXPAND

FREQ(HZ): -0.00

X Scale:
EXPAND Min X:
EXPAND Max X:

AMPL: B8.82766
8
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4a)
RIGHT REAR CHASSIS
la.aélltunl 1 1 TUN NUNSE T U A 1 L LI]!III:
AY SPEC LOG ] -
CH 2 E T
2X+ E -
VLTS b N
E —ﬁ‘\_/“\/“v—\JNJ\
E
8.01000
 — S —— . e
32.00 LOG FREQ(HZ) 1902490
ENTER MIN,MAX values X Scale: LOG EXPAND
for LOG X EXPANSION EXPAND Min X: e.a
X 9.9, 10240 EXPAND Max X: 10248
>
 FREQ(HZ): .@.00 AMPL: B8.82766
o 8 [EXEX|

K. FUNCTION Pushbutton Menus and Typical Displays

(AVERAGE)
1)
RIGHT REAR CHASSIS ¥
1 [ I L n L
5.000e-04 = \ A F
1 adponaih TR N &h‘ IS YROPIP 8 [_
AY SPEC . LOG ’;YA" oy "r"l'“\-‘v"‘vv‘y v L "w ‘!"wlulr\\l"!“ J“!mv!yv rrY T J\'y ¥y 3
CH 2 = 3
2X+ z [
VLTS - 3
Z_ b
5.@00e-07 3 3
} : . ' . y
8.0 LIN FREQ(HZ) 18240
Function function: AUTO SPECTRUM

>%¥ 1) AUTO SPECTRUM
2) CROSS SPECTRUM

3) TRANSFER FUNCTION

1 4) COHERENCE

CPX Function
format:

COH Blnk Level:

MAGNITUDE

a.9

FREQ(HZ):

5)
6)
7)
8)
9

IMPULSE RESPONSE
TRANSMISSIBILITY

COHERENT QUTPUT POWER

AUTO CORRELATION
CROSS CDORRELATION

18> TIME HISTORYxx

8.6

AMPL.: 1.568e-084

A-18
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A-19

1a)
CROSS CHZ 8.0 AC  FAYG 3UM FREE SR 22@
BBND 8/3 ACCPT SINGLE
RIGHT REAR CHRSSIS g
. [ 1 1 I 1 " 1 1 1 1
0.2o08 ' : i !
! |
< W- /{p i 'Un, e iyl
AV SPEC LDG r
CH 2 | r
2X+ | b
- | L
i !
|
VLTS - 3
- I
- : -
z i L
2.00de-04 |
| . . : .
8.8 LIN FREQ(HZ) 18248
FREQ(HZ): @.98 AMPL: ©.03388
8 EEXES|
2)
RIGHT REFR CHASSISALEFT REAR CHASSIS
! L L ! L L 1
26.20 < 3
PHASE = I 4
-380.8 T i 3
T , . . . ; : :
9.02000 + % - - . ! Q -
AV CSPEC LOG 3] W\WM aly ﬂJr« AR W‘W*.,' VAN A T E
CH Z%CH 1 4 W W { 3
2X+¥1X+ H E
VYLTS*VLTS : | ! 3
H I i i E
2.200e-25 3 . | . ; . ; . . 3
a.a LIM FREQUHZ ) 18249
Function function: CROSS SFECTRUM
CPX Function
1) AUTO SPECTRUM farmat: BODE
>% 2) CROSS SPECTRUM COH Blnk Level: 2.9
3) TRANSFER FUNCTION
4) COHERENCE
S) IMPULSE RESPONSE
B) TRANSMISSIBILITY
7) COHERENT OUTPUT POWER
8) AUTO CORRELATION
9) CROSS CORRELATICN
18 TIME HISTORYxx
FREQ(HZ): @.9@ AMPL: 1. 100e-33 PHASE: -360.@
g T



2515-0100

2.1)

RIGHT REAR CHASSIS#LEFT REAR CHASSIS

L L ) ] L 1 N { L |
20.098 i = -
PHASE = ; | b
-380.0 T 1 1 1 T
1 T T T T T T T
©.02000 3 - W‘ T - : ! - :
AV CSPEC LOG TMAv i dg‘w\\ Mty N AR W N eV W E
CH 2%CH 1 iﬂ W W N
2X+K1X+ H l 3
VLTS®VLTS z i £
= i 3
2.202e-85 % " . ; . ; ; 3
e.2 LIN FREQ(HZ ) 18249
Format function: CROSS SPECTRUM
CPX Function
>% 1) BODE format: BODE
2) MAGNITUDE COH Blnk Level: 8.0
3) PHASE
4) REAL
S) IMAGINARY
6) MAGNITUDE vs. PHASE
7) NYQUIST
8) CIRCLE FIT
FREQ(HZ): @.60 AMPL: 1. 100e-83 PHASE: -360.8
8
2.1a)
RIGHT REAR CHASSIS#LEFT REAR CHASSIS
! L { L ll s L L
20.90 = i 3
PHASE = i ' -
-388.8 7T 1 i . F
. T T | T T T H
. L ! X
©.02000 3 - L : . 1
AV CSPEC LOG S w#\n("wj\i(wwh MWM\,« 3
CH 2%CH 1 i L
ZX+ELX+ z ] E
VLTSHVLTS H 3
5 F
2.P00e-05 -5, . ; t . . T
e.s LIN FREQ(HZ) 18240
ENTER COHERENCE BLANKING function: CROSS SPECTRUM
LEVEL (9.8 = OFF) CPX Function
¥ 0.9 format: BODE
COH Blnk Level: @.8
>
FREQ(HZ): ©.98 AMFL: 1.1@Be-03 PHASE: -368.0
8

A-20



2515-0100

2.1b)
CROS3 CHZ 3.0 AC  FAYG 5UM FREE SQrR 329
BEND CH1 B8.8v AC 8.9 ACCPT SINGLE
RIGHT REAR CHASSISKLEFT REAR CHASSIS
. | ' : ! . (] .
20.908 — 7
PHASE - ‘ 3
DEGREES :
i : I
-388.0 4 i | L
] 1 A T T
- — ! |
2.92000 T T {
AY CSPEC LOG ) ! & & | m :
CH 2%CH 1 -_“}'ﬁh“ qk\! wf B "‘IR w}l‘ Wl A}h |M‘l,j.fh 'vwﬂ ﬂ lww IR A H P '.4\1'{1%
2X+HLX+ | ?J 7 Ix w W' L
YLTSRVLTS 1 L
z L
- 3
2.900e-05 | r
[ T ~7 T T
6.8 LIN FREG(HZ ) 18243
FREQ(HZ): ©.99 AMPL: 1.10@e-03 PHASE: -360.@
8 [EXERS!
2.2)
RIGHT REAR CHASSIS#LEFT RERR CHASSIS
1 L i ¢
2.02000 T ]
’w o Y A, b l ,\\% me ﬂy@u M
AV CSPEC LOG \T‘ MW P ¥ ]‘ﬁ “Y"“ -
CH 2%CH 1
2X+% LK+ E ;
YLTS*VLTS 2 i =
E 2
Z.990e-35 1 . . i ' , ' i
0.a LIN FREQ(HZ) 18240
Format functi1on: CROSS SPECTRUM
CPX Function
1) BODE format: MAGNITUDE
>% 2) MAGNITUDE COH Blnk Level: 8.9
3) PHASE
4) REAL
S) IMAGINARY
6) MAGNITUDE vs. PHASE
7) NYQUIST
8) CIRCLE FIT
FREQ(HZ): ©.9@ AMPL: 1.100e-83
e =

A-21



9.02000

AY CSPEC LOG

2515-0100

2.28)

RIGHT REAR CHASSIS#LEFT REAR CHASSIS

L

i

] 1

e

}¢W¢%Wﬂh'ﬂ?JY&#%“ﬁF%%%NQAﬁVK%ﬁW

! T
T CVPe N

e atl]

CH 2%CH 1
Z2X+¥1X+ T t 3
VLTS*YLTS z i E
- |
2.908e-95 ] ! i
T T T T T T T
0.9 LIN FREQ(HZ) 109249
ENTER COHERENCE BLANKING function: CROSS SPECTRUM
LEYEL (2.8 = OFF) CPX Function
% 0.9 format: MAGNITUDE
COH Blnk Level: 2.9
>
FREQ(HZ): .80 AMFPL: 1. 108e-23
e ==
2.2b)
CROSS CH2 8.9v BC  FAYG Sum FREE SarR 329
BBND CHLl §.9v AC 8,3 ACCPT SINGLE
' RIGHT REAR CHASSISALEFT REAR CHRSSIS
1 N . : 2
8.22000 |
z ! R ' i “ \ i 3
-l 1 ) i AR | -
AY CSPEC LDG :M.'f'\ ‘ﬁb‘“ﬁ" !&J\y‘ﬂ\l .Aﬁ“ J\l \ ulwﬂirﬁq ﬂ ;IMR l\m\ u\'MHl
cH 2xci 1 j ? [H Iilli;_ﬂil' T 19W }{gﬁl -
2X+¥1X+ ] r
RUAE L U
1 | |
YLTSARYLTS G i 3
: | b
z | C
2.0008e-85 |
t - : :
2.9 LIN FREQ(HZ) 18240
FREQ(HZ): ©.99 AMPL: 1.10 e-83

8
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2515-0100

2.3)

RIGHT REAR CHASSIS¥LEFT REAR CHASSIS

L 1 1 i A
19.00 ! T
] |
) ] | L
AV CSPEC LIN ] N
CH 2%CH 1 1 r
2X+ELX+ ] t
DEGREES E .
PHASE 1 | [
1 | | |
] i i |
-19.9292 - ! ‘ :
: : ; : , :
8.8 LIN FREQ(HZ) 18242
Format function: CROSS SPECTRUM
CPX Function
1) BODE format: PHASE
2) MAGNITUDE COH Blnk Level: .9
>% 3) PHASE
4) REAL
5) IMAGINARY
B) MAGNITUDE ws. PHRASE
7) NYQUIST
8) CIRCLE FIT
FREGQCHZ 22 PHASE :
8 R
2.3a)
FIGHT REAR CHASSIS#LEFT REAR CHASSIS
10.00 7 ) : ' ' .
- 1 F
- | [
AV CSPEC LIN T T r
CH 2%CH 1 - A
2X+#% L X+ z E
DEGREES " .
PHASE - :
z | F
-19.99 3 ‘ ‘
T T T T T T
2.9 LIN FREQ(HZ ) 19240

ENTER COHERENCE BLANKING
LEVYEL (@.9 = OFF)

* 8.0
>

FREQ(HZ): 9.o0

function:
CPX Function
format: PHASE

COH Blnk Lewel: 8.9
PHASE: -368.0
=] l.fTﬁ

A-23
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2515-0100

2.3b)
CROSS CHZ 3.0v AC  FAY3 5UM FREE SGR 329
BEND CH1 2.@w AC a/8 ACCPT SINGLE
RIGHT REAR CHASSISXLEFT REAR CHASSIS
] I K ' . L
10.00 ' |
- | L
- 1 k
- ; ) L
AV CSPEC LIM - | L
CH 2%CH 1 | i
2X+HLK+ .
DEGREES - i L
o — N . A
PHASE ;
; |
- i =
- ' L
. i L
- | L
|
-10.00 | 5 i
1 T T T T T U
8.0 LIN FREQ(HZ) 18240
FREQ(HZ): ©.68 PHASE: 360.9
8 ]
204)
RIGHT REAR CHASSIS*LEFT REAR CHASSIS
I 1 L 1 ] L
9.22000 j

o e T A

2X+¥1X+

LT R TR N LW

VLTS*%YLTS

REAL

4

-0.922000

1) BODE

2) MAGNITUDE
3) PHASE

4) REAL

5) IMAGINARY

¥

6) MAGNITUDE vs.

7) NYQUIST
83 CIRCLE FIT

FREQ(HZ):

T T T T

LIN FREQ(HZ)

function: CROSS SPECTRUM
CPX Function

format: REAL

COH Blnk Lew=l: 8.0

REAL :
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2515-0100

2.4a)
RIGHT REAR CHASSISKLEFT REAR CHASSIS
- L L i N L i 1 .
9.92000 ' i !
AV CSPEC LIN 1
LYY
ez N M&M»« L
2X+¥1X+ { {“WLU“ N \"Aﬂhf‘“‘N W v e
VLTS*VLTS
REAL
i
-9.829008 | ! | !
! . ; : . . r
2.0 LIM FREQ(HZ) 18248
ENTER COHERENCE BLAMNKING function: CROSS SPECTRUM
LEVEL (.2 = OFF) CPX Function
* 9.9 format: REAL
COH Bink Lewel: .0
>
FREQ(HZ): ©.90 REAL: 1.108e-83
8 EEEES|
2.4b)

[
YLTS#YLTS ;

T : ; ; -

FREG( R 1; a0 FEAL: L. 198=-B3
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RIGHT

2515-0100

2.5)

REAR CHASSIS#LEFT RERR CHASSIS

Il
5.080e-95

AV CSPEC LIN

— {1

CH 2%CH 1
2X+HELX+
VLTS*VLTS

IMAG

-5.008e-25 |
1

Largce)

Format

1
23

BODE
MAGNITUDE

3
4)
S)
6}
73
8)

>¥

FREQ(C

PHASE
REAL
IMAGINARY

MAGNITUDE vs.

NYQUIST
CIRCLE FIT

HZ3: 9.28

PHASE

function:
CFPX Function
format:

COH Blnk Level:

IMAG: 4.172e-97

8

2.58)

RIGHT REAR CHASES

IS*LEFT

REAR CHAZ

I

CROSS SPECTRUM

IMAGINARY

a.a

EEEES|

I

SIS
!

]
5.00%e-85 '

AV CSPEC LIN

CH 2%CH 1
2X+#1X+
VLTS*VLTS

E Adaghd

IMAG

S
(4]

ENTER COHERENCE BLANKING

LEVEL (8.8 = OFF)
* 8.9

>

FREQ(HZ): ©.98

function:
CPX Function
format:

COH Blnk Lewvel:

IMAG: 4.172e-87
8
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2515-0100

2.5b)
CROSS CHZ 8.ov AC FAYG SuUm FRET SR 3za
BBND CHL 8.8v AC 8.3 ACCPT SINGLE
RIGHT REAR CHASSIS®LEFT REAR CHASSIS
| . N ! . . .
5.000e-85 i
AY CSPEC LIN . L
CH 2%CH 1 |
ZX+¥LK+ :
13
VLTS*VYLTS
IMAG
i
-5.060e-05 IL . . . .
8.9 LIN FREQ(HZ) 192409
FREQ(HZ 3: 8.09 IMAG: 4.17 e—-87
8 oo
2.6)
RIGHT REAR CHASSISXLEFT REAR CHASSIS
PN f 4 J FREGQUENCY RANGE:
B.82008 | | | I f  min: 0.2
] i C max: 18248
AY CSPEC LIN -
CH 2%CH 1 1 F
2X+¥1X+ B -
YLTSHVLTS 4 F
2.0 1 | F
2.2 PHASE -380.2
Format functinon: CROSS SPECTRUM
CPX Function
1) BODE format: MAGNITUDE vs. PHASE
2) MAGNITUDE COH Blrnk Lewel: 0.9
31 PHASE
4) REAL
5) IMAGINARY
>% 6) MAGNITUDE us. PHASE
73 NYQUIST
8) CIRCLE FIT
5 3
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2515-0100

2.6.1)

RIGHT REAR CHASSIS¥LEFT REAR CHASSIS

_ R T B FREQUENCY RANGE:
9.22608 | L o min: 2.9
A T T T C max: 10248
AV CSPEC LIN T | .
CH 2%CH L ] C
2X+R1IX+ 1| o
VLTSKYLTS 11 :
- H
! Lol
100 c
pad | 1| | L F
| S ;
2.8 PHASE -38@.2
Frequency Scale function: CROSS SPECTRUM
CPX Function
>¥ 1) AUTOSCALE format: MAGNITUDE vs. PHASE
2) EXPAND COH Blnk Level: ©.9
8 1
2.6.1a)
RIGHT REAR CHASSIS#*LEFT RERR CHASSIS
. —+ } FREQUENCY RANGE:
2.@z886 1 | C min: 8.9
] r max: 1BzZ4@
AV CSPEC LIN J L
CH 2%CH 1 3 £
2X+%1X+ . -
VLTS*VLTS 4 -
1! F
] | r
3 | L
2.9 !
-
g8.2 PHASE -3g6.2
ENTER CCHERENCE BLAMKING function: CROSS SFPECTRUM
LEYEL (8.8 = OFF) CPX Function
* 0.9 format: MAGNITUDE vws. PHASE

COH Blnk Level: 0.0
>
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2515-0100

2.6.1b)
CROSS CHZ 5.0u AC  FRYG SLM FREE SOR 329
BBND CH1 8.@w AC 8.5 ACCPT SINGLE
RIGHT REAR CHASSIS#LEFT REAR CHASSIS
! ! ] ; .
0. 82060 ! ., } FREQUENCY RANGE:
- i } F min: 8.9
4 i Fomax: 18248
AY CSPEC LIN 1 | r
CH 2%CH 1 1 | r
2X+%1X+ 7 i
! I
J | | L
VLTS*YLTS [
1
E b
1 >
1 r
2.2 ] [
a.a PHASE -380.9
s Iy

2.6.2)

RIGHT REAR CHASSIS*LEFT REAR CHASSIS

= Tt FREQUENCY RAMGE:
8.820a0 1 7 ! C min: 8.0
] i ! r max: 10240
AY CSPEC LIN J | -
CH 2%CH 1 ] | C
2X+¥LX+ 4 | F
VLTSRVLTS ] 1 C
] i C
] | L
] : E
9.9 7 ! i r
2.2 PHARSE -382.2
Frequency Scale function: CROSS SPECTRUM
CFX Function
1) AUTOSCALE format: MAGNITUDE vs. PHASE
>¥ 2) EXPAND COH Blnk Lewvel: 9.8
8 o
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2515-0100

2.6.2a)

i 0 \ .
9.92000 t FZ%:?EE?Q RANGE :

RIGHT REAR CHASSIS#LEFT REAR CHASSIS
! ]
| |

max: 10248

14
T

AV CSPEC LIN
CH 2%CH 1
2X+¥1X+
YLTS*YLTS

s sl
L

1atd
TTTT

T

il

ENTER MIN, MAX for function: CROSS SPECTRUM
for Frequency Expansion CPX Function
* B.0, 18248 format: MASNITUDE vs. PHASE
CCH Blnk Lewel: 0.8
>

2.6.2b)

3 -
- Po-
3 .
_{ .
] -
4 I
Lo -
[ B B =
I
[l Eoes e — DO A
COHEREMCD BLAMKING furction: CROSS SPECTRUM
AL o= OFF CPX Function

Format: MAEGSMITUDE wve. PHASE
COH Blmk Lewel: @.3

A-30



>¥

2515-0100

2.6.2¢)

CROSZ CHZ 8.2w
BBND CHL 8.8@v

FRVG SuM
2.8

AC
AC

FREE
ACCPT

329
SINGLE

SaR

RIGHT REAR CHASSIS#*LEFT REAR CHASSIS
| ! ¥ GE -
2. 52000 ] 1 i FEE&?E;?& RANGE
4 o omax: 1@z4@
AV CSPEC LIN ] L
CH 2%CH 1
2X+¥1X+ L
VLTS*VLTS L
E F
2.2 ] r
8.9 PHASE -388.6
8 =
2.7)
RISHT REAR CHASSIS*LEFT REAR CHASSIS
L 1 L I RANGE :
ey
1 I max: 18249
AY CSPEC LIN
CH 2%CH 1L 4 L
2X+¥LX+
YLTS*VYLTS
IMAG
-3 . 9Z2p0a
-0.02996 REAL @.92009
Format function: CROSS SPECTRUM
CPX Function
1) BODE format: NYQUIST
2) MAGNITUDE CCH Blnk Level: 0.8
3) PHASE
4) REAL
S) IMAGIMARY
6) MAGNITUDE wvws. PHASE
73 NYQUIST
8) CIRCLE FIT
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2515-0100

20 7- 1)

RIGHT REAR CHASSIS*LEFT REAR CHASSIS

L L — . FREQUENCY RANGE:
9.02000 min: 3.2
1 max: 18244
AY CSPEC LIN
CH 2%CH 1 E L
2X+ELX+
YLTS#YLTS %
IMAG
-a @ZBBB‘% . . . .
-@.9z08a REAL B.22000
Frequency Scale function: CROSS SPECTRUM
CFX Function
>% 1) AUTOSCALE format: NYQUIST
21 EXPAND CCH Blnk Level: @.82
8 [EXEXS!
2.7.1a)

RIGHT REAR CHASSIS*LEFT REAR CHASSIS
1

2.22000 L s L . FREQUENCY RANGE :
] | min: 8.8
max: 18z24Q
AY CSPEC LIM
CH 2%CH 1 B -
2X+HLX+
VLTS#*VLTS
IMAG
|
; r
-d.3z000
-8.92000 REAL B.éZBBB
ENTER COHERENCE BLANKING function: CROSS SPECTRLM
LEVEL (8.8 = OFF) CPX Function
* 0.9 format: NYQUIST
N COH Blnk Lewel: 9.9
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2515-0100

2.7.1b)

CROSS CHZ 8.8 AC FAVS 5UM FREE SUR 3z.
BBND CH1 8.8v AC 38 ACCPT SINGLE

RIGHT REAR CHASSIS¥LEFT REAR CHASSIS

oo . L L 4 FREQUENCY RANGE:
8. 02009 min: @.9
] | max: 10249
AY CSPEC LIN
CH 2%CH |
ZX+H¥L X+
T r
YLTS#*VLTS
IMAG
-4 -
4 L
-9.9z2000
-8.92088 REAL 0.0620488

8 =

HERR
—
REAL
Format Funst ian ZF
CEM o runction
format: CIRCLE FIT

COH Blnk Lewel: 9.9

va. PHRAST

R RURL NN TN

L]

[
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2515-0100

2.8.1)

RIGHT REAR CHASSIS#*LEFT REAR CHASSIS
. L L - FREQUENCY RANGE:
a.02080 4\ | min: )
\ max: 1B@zZ48
vV CSFEC
A AN | diam: ©.95284
XK LX+ ™~ A real : ©.01888
VLTSHVLTS imag : 8.95173
i i Damped Modal Freq:
IMAG g284
- 1 i Damping Factor:
0. AZEng ! 3.029323!
=g, aliagy 4 {
v —t— -
-9.232008 REAL a.Hz0e0
Frequency Scale furction: CROSS SPECTRUM
CPX Function )
>¥% 1) AUTOSCALE format: CIRCLE FIT
2) EXPAND COH Blnk Level: B.2
8 EXEXE!
2.8.1a)
RIGHT RERAR CHASSIS#LEFT REAR CHASSIS
ozoma T . . L FREQUENCY RANGE:
e _\ | min: 8.0
\ max: 10248
AY CSPEC LIN
CH 2%CH 1 ] i | diam: ©.085284
2X+EL X+ \\ 1 real @a.21988
YLTS*YLTS T imag B.a5173
- { -
Da d Modal F :
IMAG L ampe o aezszeq
J | !  Damping Factor:
-2, BZ2BEs ; B.82331
— T T
-@.9z2080 RERL 8.92808
ENTER COHERENCE BLAMNKING functian: CROSS SPECTRLUM
LEVEL (8.8 = OFF) CPX Function
¥ 8.9 format: CIRCLE FIT
CCH Blnk Level: 9.9
>
E [
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2515-0100

2.8.1b)

[ONNY
<
1
[Tl

<
1T

[N

real
1 g
- - xkn : : }; Damped Modal Fr
YLTSRYLTS e ! i &
IMHG

—B8.azZben | ; : !

[

3)

RIGHT REAR CHASSIS/LEFT REAR CHASSIS
L 1 1 i ! C .
2.000 : FzEQgEgLY RANGE :
1 L in: 8.
| max: 19248
AvY TF LIN S -
"CH 2/CH 1 ] [ diam: ©.2521

2N+ 1 X+ real : @.2521

VLTS VLTS < imag : —-1.63Se
Damped Modal Freq:
IMAG : | : 5146
4 ! L Dampirng Factor:
- oo ! : 1.770=-932
'y % 1% I *
T T —
~-2.200 REAL 2.a08
Function function: TRANSFER FUNCTION
CPX Fumrction
1) AUTO SPECTRUM format: CIRCLE FIT
2) CROSS SPECTRUM COH BRlnk Lewel: 8.0
>%  3) TRANSFER FUNCTION
4) COHERENCE
S) IMPULSE RESPONSE
6) TRANSMISSIBILITY
7) COHERENT OUTPUT POWER
8) AUTO CORRELATION
8) CROSS CORRELATION
18) TIME HISTORYxx
8 L1
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2515-0100

3.1)
RIGHT REAR CHASSIS/LEFT REAR CHASSIS
1 L ! L I L L
Zp.00 = i F
PHRSE = . 3
-388.0 7 + -
T T T T T T T
2.000+ - j : + ' ‘ ‘ T
Av TF LINZ : 2
CH 2/CH 1 H i 3
22X+ 1X+ = - b
VLTS/YLTS : ' E
*K2 H : i b
8.3 . i . : - . .
2.2 LIN FREQ(HZ) 19240
Format function: TRANSFER FUNCTION
CPX Function
>¥ 1) BODE format: BODE
2) MAGNITUDE COH Blnk Level: 9.2
3) PHASE
47 REAL
5) IMAGINARY
6) MAGNITUDE vs. PHASE
7) NYQUIST
8) CIRCLE FIT
FREQ(HZ): ©.00 MAG SQ.: @8.93%91 PHASE: -3€0.92
8 ]
3.1a)
RIGHT REAR CHASSIS/LEFT REAR CHASSIS
| . \ : A . . .
20.99 7 ; .
PHASE = ‘ 3
-38@.0 7 f 7 C
1 T : : 1 : - T
2.999:1 . ; ; " , .
Av TF LIN = l £
CH 2/CH 1 : l :
ZX+/ LK+ = T :
VLTS VLTS H ! <
8.8+ r r : T r r <
8.9 LIN FREQ(HZ) 12248
ENTER COHERENCE BLANKING function: TRANSFER FUNCTION
LEVEL (@.8 = OFF) CPX Function
¥ 9.9 format: BODE
COH Blnk Level: 8.8
>
FREQ(HZ 3: g.09 MAG S5Q.: 9.99S91 PHASE: -368.9
8 L]
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2515-0100

Tt
SanTE - -
LESREES
-383.9 1 X
z.0007 ’ ' T
| i -
i Tt
i iL
: l | E
.3 : Lt
‘ : : . . ; : ‘ —
8.3 LI FREGUHZ G 13243
FREQOHT a3, a8 MAG SO, B.5551 PHASE -364. 4
= R
3.2)
RIGHT REAR CHASSIS/LEFT REAR CHASSIS
! L L A, 1 ! i
Z.900 f F
z C
Av TF LIN . X
CH 2/CH 1 z r
2X+/ 1%+ - r
YLTS/YLTS - b
*K2 z F
MAG SQ. -
: ! i r
N | | L
9.9 1 i : L
| T T L T T T T
0.2 LIN FREQ(HZ » 12240
Farmat function: TRANSFER FUNCTION
CPX Function
1) BODE format: MAGNITUDE
>¥ 2) MAGNITUDE CCOH Blnk Level: 9.9
3) PHASE
4) REAL
S) IMAGINARY
6) MAGNITUDE vs. PHASE
7)) NYQUIST
8) CIRCLE FIT
FREQ(HZ): a.920 MAG S5Q.: 92.3893S1

8 =
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3.2a)
RIGHT REAR CHASSIS/LEFT REAR CHASSIS :
i ' L . i L {
z.p00 7 § ; T
z i i C
AY TF LINT T
CH 2/CH 1 : r
2K+ 1X+ z j L
VLTS VLTS . [ ;
xx2 : | | F
MAG SQ. - | :
: i 1 A
5.9 2 i | f i f
T T T T i T i T T i
e.a LIN FREG(HZ ) 1824@
ENTER COMERENCE BLANKING function: TRANSFER FUNCTION
LEYEL (8.8 = OFF) CPX Function
¥ 8.9 format: MAGNITUDE
COH Blnk Lewvel:
>
+
-
FREQ(HZ): @.28 MAG SG.: ©.99S1
8
3.2b)
CROSS CHZ 3.0u AC  FAVG SUM FREE soR Sew
BEND CH1 3.8v AC 2.3 ACCFT SINGLE
RIGHT REAR CHASSIS/LEFT REAR CHASSIS
i 1 . I 1 | 1 -
2.080 | !
- { i r
- N ! r.
Ay TF LIN - ; L
CH 2/CH 1 z
22X+ 1 x4+ i
VLTS /YLTS - j L
*%2 ] ‘ ||
MAG SQ.
' - b
8.0 |
T T T T T
8.9 LIN FREQ(HZ ) 10248
FREQ(HZ : ©.89 MAG S0.: @.3931
8

2515-0100
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2515-0100

RIGHT REAR CHASSIS/LEFT REAR CHASSIS :
I It i } " L 1
19.90 - 1 -
z | [
av TF BINT § A
CH 2/CH L - i [
22X+ LK+ - : -
DEGREES . g 5
PHASE - i ; :
: | ! g
~19.80 3 | f P
t T T : T v -+ T
8.9 LIN FREQ(HZ) 18240
Farmat Tunction: TRANSFER FLINCTION
CPAX Function
1> BODE format: PHASE
2) MAGNITUDE CCH Blnk Level: 0.9
>¥ 3) PHASE
) REAL
5) IMAGINARY
6) MAGNITUDE vs. PHASE
7)Y NYQUIST
8) CIRCLE FIYT
FREQ(HZ 3: 8.00 PHASE: -268.8
a T
3.3a)
RIGHT REAR CHASSIS/LEFT REAR CHASSIS T
1 : i L L L L
18.90 7 i r
.o | :
Ay TF LINT i : C
CH 2/CH 1 = ; j | 4
2R+ 1K+ - , : , b
DEGREES - i { F
z : 1 c
PHASE - f ? [
- ‘ |
-19.20 1 ; é | F
{ T - v T v T
B.a LIN FREQ(HZ ) 18248
ENTER COHERENCE BLANKING function: TRANSFER FUNCTION
LEVEL (8.8 = OFF» CPX Function
¥ 9.9 format: PHASE
COH Blnk Lewel: 8.0
>
'
FREQJ(HZ): a.aa PHASE: -368.9
8 ‘-. ]
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2515-0100

HL
CHL

ZEND

Ay TF LIN -

CH 2CH L ; i
ZH+SLKH+ ]
DEGREES . , [
PHASE = ° : e
1 N
. ‘ » | A
‘ f ;
- . i i T
- i i i | Lr
-10.80 | | i} | | L
T v i v i ¥ i T ¥ v [
1924@

B.a LIM FREQ(HZ)
FREQ(HZ J: B.08 PHASE: -360.84

3

3.4)

SLEFT REARR CHRSSIS
i i T t T :
a.a LIn FREQLHZ
Foarmart notion: TRAMSFER FUNCTION
{ Function
1y BGDE mENLERAH FEAL N
2y MASNITULE COH Bink Lewel: @.23
20 FHASE
s 40 REAL
S IMAGIMARY
B3 MAGNITUDE ws. PHRASE
TOMYQUIST
3 CIRCLE FIT
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BLAMK IMNG Functian:  TRAM
3 4 Function
REAL

COH Simk Lewel:

format

FRECHZ 5t ] ~EqL: 4.

RISHT RE=R CHR

2.3 LI FREGIHZ

R —

T

N FREQCHZ !

A-41
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2515-0100

m

1. ,M T ]
‘«»G’U"'\‘H!“\”_‘;‘ R XRIRRAL

! I | gH
- Py
IMAS v 1
-S.288e -2
il i T i i
0.2 LIn FREQCHID 1az4a
Format SunocTiant TRANS
Function
1y BODE format: IMAGINARY
23 MAGNITUDE COH Blnk Lewei: a.&
3) PHASE
43 REAL
>¥ 5 IMAGIMARY
51 MAGNITUDE vs. PRHASE
T ONYQUIST
3 CIRCLE FIT
FREQCHZ i 8,28 IMAG: 3.791le—-04
3 I

-5. 000 -33 -
i T T v T : i T
2.3 LIr FREZCHZ 12
IHMTER CORERENCE BLAMKIMNG fimction: TRAMSFER FUMNIZTICM
LEVEL (@.8 = OFF CFA Function
* 2.2 faormat: IMAGINARY
COH Blnk Level: 8.8
'
FREQOHD 7. a8 IMAG: Z.TTie-Q4
=] e e e
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¥

FREQ(HZ) 1pz4@

@a.a LIN
FREGUHZ ): @, 8 IMAG: 3.791le—24
8 Poa e et
3.6)
RIGHT RESR CHASIISCOLETT PEAR CHASSIS )
= : —~  FREQUEMCY IANGE:
Z.928 z ; ; mim: Q.9
z ! - max: 1EZa3
3 z
2.3 = r
T —
2.3 FHAESE —-3E8.9
Formas Tunction:  TRAMNSFER FUNCTION
CPY Functiaon
1) BODE foarmat MAGNITUDE ws. PHASE
21 MASNITUDE COH Blnk Lewel: 2.8
3) PHASE
4 REAL
S) IMAGINARY
57 MAEGNITUDE ws. PHASE
T NYSUIST
2 CIRCLE FIT
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Lt
T

VI

FOr|

i

[N

L
T

)

[
B

Frequency Scals function: TRANSFER FUMNCTIONM
ZRX Function

1 AUTISCALE form: MAGNITUDE vs. PHASE

21 EXPAMD COH Blnk Lewel: B.2

3

FIaRT RESR REAR CHASSIS
+ : FREGUEMCY RAMGE:
3 - min: 4.3
s N - max: 13Z48

ER COHERENCE BLANKING Function: TRAMSFER FUMCTIONM

Lood.d = 0OFF IPX Function

a.2 format: MAGNITUDE ws. PHASE
COH Blrak Leuel %

o
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3.6.1b)

i . i ‘

i . ‘ i
. . ——
. , i : : . i [
| | { : i i I Por
I TR T R T S A S
1 i : | ‘ : . r
— : ; J ' ! ' oL
@.2 _ I ! i i | | Lo

i i i H H H T T
a.a PHAZE -ZE8.8

=1 PR
i
3.6.2)

FREQUENCY RANGE:
min: @.9
max: l@Z4a

’ 3] R S
.2 : :
¢ 1 1 i i i i
Frequency Scale function: TRAMNSFER FUMNCTION

CPY Fumction
farmat: MAGNITUDE vs. PHASE
COH Blnk Lewel:

9.2

w
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3.6.2a)

3

RIGHT REAR CHASSIS/LEFT REAR CHASSIS :
i FREQUENCY RAMNGE:

o T
2.2@0 ; L min: 8.9
] [ max: 18240
av TF LIN - L
CH 2/CH 1 3 -
2X+/ L X+ k r
YLTS VLTS P -
*%2 ] L
MAG SQ. 3 -
3 o
2.9 :1
2.2 PHASE -3ce.8
ENTER MIN, MAX for function: TRANSFER FUNCTION
for Frequency Expansion CPX Function
* 0.0, 19242 format: MARGNITUDE vs. PHASE
’ COH Blnk Level: 0.0
>
e ==
3.6.2b)
RIGHT REAR CHRZSIS/LEFT REMR CHR 5 :
m e + - FREQUENCY RANGE:
<. g - ] z min: 3.2
d . max
LIN < ' -
H 1 Z . z
LTS LTS < ; -
£¥Z 3 i z
i S - -
a.a :
[ ] ' ;"l-le\'EE L’:’QE‘:«
EMTER CUHEREMCT BLAMNKIMNG function: TRAMSFE® FUMNCTIONM
LEYEL (@.a = OFF) CPA Functian
¥ 3.9 format: MAGNITULDE us. FPHASE

COH Blnk Level: 2.2

0t
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3.6.2¢)

. 208 ; REGUEMCY RAMNGE:
- : = min: B.32
- | : ; - max: 1BZ4a
AY TF LI [
CH 2/CH L B 7
S+ LXK+ : :
- R d -
YLTSA LTS B ; ; : . : P
Kk : 3
MEG S0, B ; . | i Pl
; ! : i i boL
G 1 | ! % 1 r
i i i ' i ~
. ! ‘ I |
; | i ! ! L
: - T ; 7 T ; :
S :
L A L
i | i | : ! i i
A : ; ! ! i
o P [
2.2 L : L {
T T ; T ; : ! —
3.3 PHASE -380.3
3 T

3.7)

RIGHT REAR CHASSIS/LEFT REAR CHASSIS

> 200 . ! + | FREGUENCY RANGE:
- €.99 L min: 8.0
b ] max: 182409
AV TF LIN
CH 2/CH 1 g L
X+ 1K+
VLTS VLTS
] )
IMAG
i
]
—z.aaaﬁaT . I —
-2.228 R_RL Z.208
Format function: TRANSFER FUNCTION
: CPX Function
1) BODE furmat: NYQUIST
2) MAGMITUDE COH Blrnk Level: 0.0
3) PHASE . .
4) REAL

S) IMRGINARY

€) MAGNITUDE vs. PHASE
7)) NYQUIST

83 CIRCLE FIT
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IMAEG
=Z. 0%
—Z. 209 RESL Z. 228
Freguency Scals fanction:  TREMSFER FUNCTIDM
X Function
>% 1) AUTOSCALE Farmat: NYQUIST
Z) EXPanND COH Bink Lewsl: .
3 T
3.7.1a)
. r
RIGHT REAR CHASSIS/LEFT REAR CHASSIS ’
2.568 L L L FREQUENCY RANGE:
c- | min: 0.0
7 max: 18248
AV TF LIN | '
CH 2/CH 1 4 | t -
2X+/ LR+ i !
VLTS /VYLTS i
IMAG | ‘
] ; | L
-2.229 |
T T T
-2.222 .\Er“.il_ 2.89282
ENTER COHEREMCE BLANKIMG function: TRANSFER FUNCTION
LEVEL (8.8 = OFF) CPX Function
¥ 8.9 format: NYQUIST
COH Blnk Level: 0.8
>

N | e
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3.7.1b)

= Fryis SUM

s Sy T

RIGHT RERR Cr

: ) : i ;
g | Q ;
i : i ¢
i |

: i : i
! ! ! : ' !
i ! g L
i H H | !
H 1 | i i
-2.a809 | i ! ; i
: . - . : : : :
-2.000 REAL 2. 008

g =

3.7.2)
FI5nT SEAR CHASSIS :
S — FREQUENCY RAMNGE:
. Aagd i ' . P
. ; © min: 2.4
. i | max: 19Z4a
' i
ImAas

7 ;
2.200

Freguency Scale

1) AUTOSCALE
% 20 EXFAND

y
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RIGHT REFAR CHASSIS/LEFT REAR CHASSIS
|

2515-0100

3.7.2a)

+ L L + FREGUENCY RANGE:
2.000 b | min: 8.9
max: 1BZ248
av o oTF LIN i i
CH 2-/CH 1 L | ; L
2R+ LK+ ;
VLTS YLTS
E | L
IMAG |
]
- - i b
-2.026 . — -
-2.0860 x REQL I 2.0600

ENTER MIN, MAX for
for Frequency Expansion

* 2.8, 10240

BLAMKING
OFF &

EMTER COHEPENCE
LEVEL (&.9
* 8.2

function: TRAMSFER FUNCTION
CPX Function

format: NYQUIST
COH Blnk Level: @.9
~
= T
3.7.2b)
T REAR CHASSIS B
L . ot FREGQUENMCY RANGE:
: ' min: @.3
3 - max: 19240
B i i L
S i T
. TR A
ai%] RERL 2,906
function: TRAMSFER FUMCTIOM
CFA Function
format: NYQUIST
ZOH Blnk Level: 9.9
a T
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3.7.2¢)

CROSS IhE Z.av a0l FREED
EEMD  THLI 3.2v R ACCET

FEOQUENCY RAMGT:
mim: @.3
L max: 1BZ4a

pe

1
—p— -

e

-Z.2en REAL 2. 0@

FREQUENC
N minm.
| max i
: L odiam:
: : reai
~
~ 1mag
; Damped Modal Freg:
S146
L Darmp i t :
12
v T 1l
z. 00
Format runction: TRAMSFIR FUNMCTION

P Function

MAGMITUDE vws. PHASE
NYQUIZT

CIRCLE FIT

1) BODE farmat: CIRCLE FIT
23 MAGNITUDE COH Blnk Lewel: 9.3
31 PHREE

4 REAL

Sy IMAGIMARY

=]

-

=}

et et e
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B -
IMAG
—Z.903
N B N i
i 17 [ REAL pr 1% %

meE?E\C; ELAMK MG functian: TRANSFER FLNCTION

= OFF) PR Fumctiaon
format:  CIRCLE FIT
COM Bink Leuwel: 8.8
’
5 DEEEPEE
3.8b)
CREES CHEZ 3. v AL FAYG SUM FREZ SGR 3Z8
EEMD  CHL B.dv AC ACCFT SIpBLE
HAHSSIS
o e FREJUENCY RANGE:
< LArtia
: min:
R x . nas
iIN . ; i
R . : Codiam:
* real
. 1MEG
- . i [ oy e
¥ =0 H L L b
WLTS, WLTS ; . . Damped Wouaﬁ<lg
' H - ol-bt
. —+ Dampirg Factor:
IMAs i i . 1.770e-232
5 i . -

[T
[

i T g
-2. 988 RERL 2,888

e
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S FREQUENCY RAMNGE:
i min:

H max
T
i | .
~
; =

REAL 2. aug
Frequency Scals Fupctian:  TRANSFER FUMCTION

CPX Function
SCALE format: CIRCLE FI
APEMD COH Blrk Level: @.@

t
= rara—
=) ; i
3.8.2)
FREGUENCY RANGE:
mim: 9.9
max: lAzZ48
diam:
rEal o
tmag
Damped Modal Freg:
E1aE
- ~ Damp ing § r:
: .7 z
' ’ B T .
JEAL 2. aen
Fragquency Scale tonl TRENSFES FUNCTION
Functian
format: CIRCLE FIT

COH Blnk Level: @.8

[ox]
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T T T

REAL

TES MIMN, MASL for function: TR
foar Freguency Zxpansion CFX Function
® 3.3, 1az48 format: CIRCLE FIT

COH Blnk Leweal: 9.3

S

= Ce e e e

T

REAL

MR IME function: TRAMSFE? FMCTION
¢ Function
format: CIRCLE FIT

Z0H Blnk Lewel: 9.8
= T
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3.8.2¢)

FAYG SUM TR
2.2 SCCFT
=IGHT CHASSIS
FRELLEMIY RPAMNGE:
=2 min: 2.9
‘ . max: lEZ29
LIN .
\
1 ' -
VLTS WLTS
i -
Iies - ;
o { | r
i H
- t f
H i
13 Q H
= |

| {
-z, | ;
i

T ™ T

S

—2. 3y REAL Z.280

b I
& et
RIGHT RESR CHASSISALLFT REAR CHRSSIS
L
z.op0 T ; T
LIN R
TH 2/0H L - -
R - N
3.3 - Z
P 7 H T
a.a [ 18228
function

ct
3OALTO SPECTREUM at: CIRCLE FIT
) CROSS SFECTRUM COH Blrk Lewel: 0.2
3O TRANSFER FUNCTIOM

bl

COHERENCE

D RS N R NNV NI

e

CROSS CORRELATION
Y TIME HISTORYwx

FREHI ): 2. a9 AMEL: 9
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ROEE

LIN : :
1
- ; I
- , | % L
- i i [
i ! | o
- . i i |+
B.a_ : : : ]
T T T i T T i T i
@.9 LIN FREG(HZD 19249
FREICHZ Y 8.0a AMPL: @.9578
SIZFT REAR TRATZIZ.
a2l :
o i
- i
i
' i !
a.4 TIMEDSEI ) 3.2az812
Functyon Yunction: IMPULSE RESFOMSE
P4 Function
1y AUTO SFECTRUM format: RERAL
Z 3 FECTRUM COH Blnk Lew=l: 4.9
3 “A = OFLMCTION
w40 COHERENCE
>% 59 IMPULSE REZPONSE
5 TRA tISSIBILITY
7o COH T QUTPUT FCWER
31 AUTO CORRELATICN
2 CROSS CORRELATICH
18y TIME HISTORYxx
TIMELSED s a. AMEL
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2515-0100

AY IMPUL LIM -

oy

i H
L :
.
i ! ; |
! i ;
- ) : -
: i i '
: ! ; ‘ ;
] 1 !
. : . : H
. f : : f z
i i 1 i s
' i i i i H
i : ' i i i
1. i ; :
. : H ] i .
-Sapn : : ; ;
i T T v i T
.9 LIN TIME{SECD) §.82812
TIMECSED) 9.9 AMPL: 29573
s T
SIGHT
= . L
Z.a0a - 1 -
- VL
iL
z [
T T ! T i T * i T i
@9 LIN FREJUHI 1 1az40
Function functian: TRANSMISSIBILITY

CR% Function
1) AUTO SPECTRUM format: REAL
Z ) CROSS SFECTRUM COH Blnk Lewel: 3.9
33 TREAMNSFER FUNCTION
3 COHERENCE
) IMPULSE RESFONSE
bE ) TRENSMISSIBILITY
) COHERENT OUTFUT FPCWER
3OAUTO CORRELATION
¥ CROSS CORRELATION
2 TIME HISTORYxx

FREJ(HZ 12 9. a9 AMFL: 1.3Z1
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RIGHT RESR CHASSIS/LEFT REAR CHRSSIS
i . : : ; : . !

z.88 \ ' g

N L
i -
- i ; | (.
: |
, : i P
| | i | i
) ! i : ]
- i : -
i i : i
: i I
- : H L
2.3 ' : ; i
1 T T 1 ’ 1 1 T
2.3 LIN FREG(HZ ) 18245
FREQ(HZ): B©.90 AMPL: L.@21
=] [
7
RIGHT REAR CHASSIS
9.zp09 - : * -
Ay COHDL B IN T B
TH ZCCH L . . ; -
Za+ - . I . .
WLTS -“ We w4 ‘ Y Iy -
N Wlw" b A [T S AR Y O \f}lh g
=3 I ey m..l(m 3}\ M o i i, A i
A T POV Va2 ST
.1 ‘.’ 0 ¥ ] T T B T I Al ‘ . ,‘ r
2.3 % :  f
B T i T 7 t T b T i
9.9 Lin FREQ(HZ 1az46
Function function:  CORERENT OUTPUT POWER
X Function
13 AUTO SPECTRUM Farmat: MAGNITUDE
Z1 CROSS SPECTRUM COH Blnk Lewel: 9.3
33 TRANSFER FUNCTIONM
41 COHERENCE
53 IMPLLSE RESFPONSE
53 TRANSMISSIBILITY
»# 7)) COHERENT OUTFUT POWER
8) ALTD CORRELATION
9) CROSS CORRELATION
137 TIME HISTORYxx
FREQ(HZ:  @.209 AMPL: 9.33316
3 -
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U ! Rttt
AC S.3 ACIRT SIMGLE

RIGHT RESR CHRSSIS
x . : .

3. zhag - : i

A COHOL LIN -
TH Z/CH 1

X+

YLTS -

! x’
| ! [
- i r
- i r
4.2 H i
T T T T T T T
g.a LI FREQ(HD S 1624
FREQ(HZ ) 4,90 AMPL: @.22316
=] | PP
RIGHT RESR THASSIS
s.aem T ‘ ' 3 ‘ T
ACCR LIN ! =
e - it
4 : -
~-5.d@@a !
T T T T T T T T T
-3.821256 LI TIME:SECH @.812%
Fumctian cunction:  ALTO CORRELATION
CPX Function
1) AUTO SPECTRUM format: MAGNITUDE
21 CROSS SPECTRUM COH Blrmk Lewel: 0.8
31 TEANSFER FUNCTICN
43 CORERENCE
T IMPULSE RESFOMSE
53 TRANSMISSIBILITY
T COHEREMNT QUTPUT POWER
>%  B) AUTO CORRELATION
33 CROSS CORRELATION
1) TIME HISTORY=xx
TIMECSEZY: ©B.9 AMPL: 3.231
=] ‘..Tﬂ
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CROSS ZHE 3.du

2515-0100

EEND SCCPT SINGLE
RIGHT REAR CHRASSIS
. I i I i : H ! i ! 1 3 i ! ' '
<. o00 : } :
AY ACOR  LIN 4 : L
CH 2 i !
2%+ f
WLTS
€K

-, 209 | |
7 : — — : 7 T
-iJ. 31258 LIN TIMEISET) 8.831258
TIMEISEC): B.8 AMPL: 3.231
3
SIGHT =REFP THRSSIS®RLES T REAR CHASSIS
. . . - N L -
S. 20l :
-
b i A gk
v v N et
-5, aa@ 1 i
T T T T T T T
-2, A1258 LIk TIMECSEC ¥ 0. 21258
Fumction fumction: CROSS CORRELATION
CPX Furnction
11 AUTO SPECTRUM format: MAGNITUDE
21 CROSS SPECTRUM COH Blnk Lewel: ©.8
31 TRANSFER FUNCTIOCN
4 COHERENCE
Sy IMPULSE RESPOMNSE
53 TRANSMISSIBILITY
7)) CCHEREMNT OQUTPUT PCWER
2) AUTE CORRELATIONM
>% 91 CROSS CORRELATION
18 TIME HISTORY=xx
TIMECSEC): 9.9 AMFL: 3.218
3 T
- | S
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AY KIOR
CH Z€CH 1
EREE SR E

)

%w‘?"": R e a

1 i
]

) H )

; ; i :
| ;
| !

i ! )

' : |
: . i H

d i i H ;—

| ; i ! !

i | { i

T ' ] b

” T 1 T

: i | i
-5.38@ | i H i :
r——t— : ——— t T —
-3.G8125a LI TIMECSET @.81253

AMPL:

W
Y]
-
S

10) Not available in this version.
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2515-0100

L. UNITS Pushbutton Menus and Typical Displays
1)

L N L 1 L
S.2388 - T T
RT INPUT LIM I .
ZH Z - -
ZX+ - -
YLTE - P
~5.306 7 | [
T T d T T T T R T " T T T T "
fr LIN TIMECSEC @4.a312%
Amplitude Units Fimp ] Liny N4
Arpl Mormalization: U
kS N IS Fregq Units:  Hz
23 EY
23 dEY
4) d4EEY
TIME(SEC»: @.8 AMPL: a2
_ —
@ T
1.1)
RISHET FEAR THESSIS
. ; L . | L
=. 009 : A
; ;
LIn D B
- L
‘ T T T T T T v r - ¥ v T T i
a.3 SIN TIME: SEC ‘
Mormalization Ampl Umats: Y
FAmp il Mormalization: U
% 1y U Freg inits: Hz
Zhvouz
S Uz
pe
40z Hz
a8 AMFLD 1. BEEe—23
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1.1.1)

RIGRT 2SR TERSBIS
H 1 . 1 i A i T
3.980 - -
i .
-
! -
-32.288 7 -
- - T T T - T T T T 7 T T T T
8.3 LI TIME:LSEC a.:
Frequency Units Amp Unitsr Y
Fmpl MNormalization: U
>% Hz Freg Units: Hz

ORDERSxx

TIME(SEC): @.3 AMFL: 1.BEce-93

SR
RCZRT

I3 * { Il 3 i

i
- -
JLTS - :

i

- ; :
; bor
- Do
Do
y - Pt
A P

1

- i ;
! i -
- i j P
- - E ! .L

-2.988 | !

7 T ; T - I

i T 7 T T : T T T T T
a.a LIM TIMELSEZ 3.32125

TIMECSTC) a.a AMPL: D.4
[ R S s
9 R
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2)

~g. 260 - : '
- . T - T T T T :
a.a LI T a.a3212¢
Hmo ol Amp i o Unats: £
) Ampl NMormalization: U
Ly Fraeg Units: Hz
s¥ 2o gu
2 dBY
45 odBEEU
: FMPL
2]
2.1)
. . . L .
-3, 908 =
; T T T T - r T T
a.4a [y TIME:SEC ! P.azZ1x

Lon £u
Mormalization: U
L 3 Urnits: Hz
Hx

TIMECYSET: @.9
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—
INPUT LIN D L

[}

208 : Sl

=aQUency nits Hragor

] ]

Jnatal
Fiapd rmailzation: U
Freq Units: Hz
2 CFPMx
2 IRDERSxx

TIMELSEC: @@ AMFL: -35.731e-332

R L L . ) . .
2. 000 -
~ T T s

b
)
4
-4
4
3
m
i
m
Il
Yy
[N
w
-
I,
i

Frequency Unitsz Ara
]

13 Hz
CPMx
=) JOFRDERSx<x
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2.1.2a)

N
n

SUR

‘ . i
ToLIM
i i 1 ¢
: | o
—-2. 288 | | [
: T T T : T T T T t T +
a.a LIN TIMECSEC) 42128
TIME{SEC: : 9.9 AMPL: -3.731e-23
2.1.3)
SIEHT
2. o0 l :
RT IMPUT LIN ; £
cH 2 ) - : -
-+ B . -
INCHES - ; :
-, 280 T
]
Freguency Units
1) Az _
2y TPMxx 4.
s% 32 CRDERSxx
r
TIMEISEZ): 2.4 AMEL
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2.1.3a)

RIGHT REAR CHAS3IS T
| 1 . L 1 ! L SV L 1 2 1 :
8.000 ' - T
. - | I
' : r
RT INPUT LIN i r
CH 2 - | 3
2X+ - | L
INCHES - | L
- ] l -
z | It
-8.@0e 1 i F
R A e : y r T
8.9 LIN TIME(SEC) 9.9212%
ENTER ORDER REFERENCE Ampl Units: EU
in Hz Ampl Normalization: U
* 0.0 . Freq Units: ORDERS
X ORDER Reference: e.9
>
IMEC(SEC): 8.8 AMPL: -2.73%e-a3
2.1.3b)
CHZ 2,3 = FAYE SUM FREE
25 ACTRT
RIGHT RESR CHESSIS
1 N . 1
=.009
FET IMFUT LIN
CH 2 } .
ZE+ .
INCHES -
f - : T
- .
-3, 008 | , — e —
2.6 LIN TIME! SEC A.A21LZ2S
TIME(SEZ): 2.9 AMFL: 3.3228=-24
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M. CHANNEL Pushbutton

R o TS

2. oee T
-, 08
9.2 LIN TIME SEC . ?.a31z8
=IGHT REAF CTHASZIZ

RT SPEC LOG
oH oz
2+ 1,
YT 3‘1 ' : i,ﬂ ¥
il T TN TR
ER AL Jﬁ“ﬁ.fl H}wrg.';u’:i i/ T
i‘,& in fﬂ V{ dl|
S.pBe-g6 3 | P
; H;EL: 5.53
a

N. BLOCK MATH Pushbutton

Not available in this version.
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DISPLAY GROUP 3
CURSOR Group Pushbuttons, Typical Displays and Menus

A. MAIN Pushbutton

R S D Feya SLM FREE SoR 3I9
2.5 ACCPT SToeRLE
SIEHT RESP CHASSIS
! . i 3y . i
2. oae
I
WILTS - -
r i .h
=1 : i
i ——————
5.9 LIN TIME(SES) 2.51553
TIMEFSEC:: 2.2 AMPL: -B. 1865
1IN CURSOR ! = T
B. STORE Pushbutton
CRZ Z.ou =0 TzeT
SCTRT
RI3HT REAR CHASSIS
- L . . i !
=T o)
In
ALTE - -
4 boL
H i :
P
. ;
~ F

~5.000 S S S . | [

4
p

<)
F
4
4
1
—
=
m
U
m
o
<)
=)
P
uy -
m
0y

g TIMECSED 3

N ©
W]
5
I
3
3
T
-
©
S
&
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=055 CHZ 5.9v

Z0om

2515-0100

C. RECALL Pushbutton

AL FAYG Sim F=EZ
8.3 SCCRT

RIGHT REAR CHASSIS
I

[}

il

ER:GE

-

L + : i . L : !

ST INPUT LI —
CH Z 1
A+ }
YLTS 4 .
3 0
T Il
i § : H
1 | i i }
4 { | Pod
: ] : .
, 1 ‘: | o
4 ‘ | [
| P
1 . i T
1 | | Pt
| z ; L
G i ; Lo
-8.208 | ; : L
T T T t . T 1 K [
a.d LIN TIMEISEC) 2. 81583
dTIMEC(SEZ): 2.9 rRMPL: 1. 230
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DISPLAY GROUP 4
STORAGE Group Pushbuttons, Typical Displays and Menus
A. TYPE Pushbutton

3

[N}

torage Grouping

>¥ 11 STORE DMLY UPPER DISFLAY
23 STORE ALL XFZR FUNCTIONS
'
Fi:le Allocation

>#% 1) SELECT EXISTING FILE
21 CREATE MEW FILE
2 DELETIONS FROM FILE
41 INCREARSE SIZE OF FILExx

1)

STUNCTICM
SHAKER TEST

RQesteorction:  ANY
fcquisition Type:!
Current Faie:

File Status: CLOSED
File Format: MODAL
Previous Action: create
FARILED

1.1)

Sestrictrion: ANy FUMCTION

foguisition Type:  SHRKER TEST
Current Fiie:
File Status: CLOSED
ile Format: MODAL
Srevious Action: create
FRILED
101.1)
triction: BMY FUNCTION

Re
Scguisition Type!:

f SHAKER TEST
Current

File: JLL
File Status: OPEN
tabel: JLLZ
Size: 7 Blocks
File Format: MODAL
deietion

Preyiogus Hction:
Ry
ricc

1.1.1a)

AMSFER FUNCTION
SHAKER TEST

le:

MOGOAL
Hoctiom:  open
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1.1.1b)

Restriction: AMY FUMCTIOM
Acquisition Type: SHAKER TEST
Current File JLL

File Status: OPEN

Lacel: JLLZ

Size 7 Biocks

Fiie Format MODAL

Previous Action: open
SUCCECDED

CROZS CHZ 2. 2u AT rRES ZaR 2z8
ZEMND ACCFT SIMGLE
i N 1 " L . :
WLTS
i
, : i
i | | i
: : i i
-Z. Den i : L
: r T 1 ™ : t v T +
2.9 ©LIN TIME(SECS 8.89312%
TIMELSEC : B.23122 AMFL: 1.38%e-93
2 R
1.1.2)
File Allaocatian Rest TRANSFEZR FLUNCTION
fAca Type: SHAKER TEST
13 SELECY EXISTING FILE Curr JLL
% 20 CREATE MNEW FILE File OPEN
33 DELETIONS FRCOM FILE Labe
43 IMCREASE SIZE OF FILExx Size 7 Blocks
File Format: MODAL
Previous Action: open

SLCCEZDED
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1.1.2a)

1.1.2b)

£ SILD LRREL ronian:
* zitia
nt File LES
b Status: CLOSED
Tarmat: MOCAL
ous Action:  apen
B ZIED

Eormat

J
oy

X

DDAL

TANDARDx x CLosgD
MODAL

ion: open

U BN

i)

1.1.2.1a)

FUNCTION
AKER TEST

CLOSED
MODAL
Action: open
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1.1.2.1b)

Attempting to Open File Restriction: TRAMNSFER FLUNCTION
#* ficquizition Type: SHAKER TEST
Current File: LEG

File Status: CLOSED
, File Farmat: MODAL
Preyious fiction: open
SUCCEEDED

1.1.2.1e)

Hetion SUCCEEDED TRAMSFER FUNCTION
* Type: SHRKER TEST
OPEN
Labei: SHILDOH
Size 7 EBlocks
' File Format: MODAL
Freuious Action: creats
SUCCEZDED
1.1.2.1d)
Ereyvious Actilon FAILED Reztriction: FbiY F?“??I?N~_h
* Acquisition Type: SHARKER TEST
Current File:
Fiie Status: CLOZED
Fiiz Format: MODAL
Freavious Action: cr=atse
! FRILED
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1.1.2.1e)

FRED zzZ0
S IMBLE
PUT LIM :
WILTS - i
i -
) - H 1_
- } it
) . L
-5. 860 j’ % e
T T g T T : T T - g T T T Bt
2.9 LINM TIMEISEC: G.83128
TIME(SEZ): 2.9 AMEL: 2.79%e-83
a2 e wnal
1.2)
Storage Restriction Restriction: FANY FUNCTION
foquisition Type: SHRAKER TEST
17 TRANSFER FUNCTION OMLY Current File: JLL
>% 2 ANY DISPLAYED FUMNCTION Fi1le Status: OPEN

Lapel: JLLZ

Siza: 7 Blocks

Tile Format: ™MODAL
Freuious Action: create
SUCCEEDED

ti1an:  AMNY FUNCTION

Heguisition Type Restrict
Pcguizition Type: SHAKER TEST
% 1) SHAKER TEST Current Fils JLe
2 IMFACT TEST File Status OFEM
iLapel: JLLZ
! S:ize: 7 Blocks
File Format: MODAL
Frauicus Action: cr=zate
= Z35ED
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File Allocation

1) SELECT EXISTING FILE
¥ 21 CREATE NEW FILE
'3y DELETICNS FROM FILEZ
4) INCRERSZ SIZE OF FILExx

ENTER FILE MNAME
Fress Mext
*# JLU

'
N

File Tormart
>% 1) MODAL
2 STANDARDxx

2515-0100

1.2.2)

FKestriction: ANY FUNCTIONM
ficquisition Type: SHAKER TEST
Current File: JLL

File Status: OPEN
Lapel: JLLZ

Size: 7 Blocks
File Farmat: MODHAL

Previous Action:
SUCCEEDED

Creatse

1.2.2a)

ANY FUNCTIOM

Festriction:
SHRKER TEST

flequisition Type:
Current File: JLb

File Status: OPEN
Lacel: JLLZ
Size: 7 Blocks
MODAL
Tion: create

anY FUNCTION

Restricticn

flcquisition Type: SHAKER TEST
Current File:  JLb

File Status CFEN

Lapel: SHILOH

Size 7 Blocks

F Farmat: MODAL

uz Action: create

1.2.2.1)

Festroiction:  AMY FUMCTIONM
guisition Type: SHAKER TEST
JLL

OPEM
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AMY FUNCTION
Type: SHAKER TEST

Function Fecords

)
1.2.2.1b)

File MName Already Useg Restriction: ANY FUNCTIONM
Aocgqu:isition Type: SHAKER TEST

v¥ 1) PAttach to Existing File Current File: JLL

Z) Select Mew MName File Status: CLOSED
Ti1le Format: MODAL

* Preyvious Action: create
FARILED
1.2.2.1e)

ﬁct:on SUCCEEDED Restrrction: AMNY FUNCTION

* Acquisition Tupe: SHAKER TEST

Current File: JLL
File Status: OFEN
Lapzl: JLLLZ

, Si1ze: 7 Bilocks
File Format: MGORL
Frevious Action: open
SUCCEZSED
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S5 CHZ Z.0u

AC  FRYS

2515-0100

1.2.2.1d)

Siim FREE

a8 ACCRT

RIGHT REAR CHA

L 5

z.208 "

T INPUT LIN
H 2

YLTS

[ T —

[ T——

|
"
=
[
L)

i

T
3

T T T

a.
TIME(SEC): 8.93122

Fiie Allocation

EMTER Range of
to Deiete (nim:
({Press Next)

#*

» SELECT EXISTING FILE
CREATE NEW FILE

» DELETIONS FROM FILE

» IMCREASE SIZE OF FILExx

Fecards

T T T T

AMPL: —3.438e-83
a

1.2.3)

Reztriction: TRANSFER FUNCTION

Acquistition Type!
Current File: LES
File Status: OFEN
Label: SHILOH
Size: 7 Blocks
File Format: MODAL
Frewious Action: c©
SUCCECDED

1.2.3a)

T
LIN TIME(SEC?

T T

ey

SHAKER

reate

Re TRAMNSFE
i Tupe: SH
ot ie: LEG
F OFEM
LR
locks
MODAL

wuTnC
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frtempting to Delete Records
*

“EDED

h
1

Su

* 1

1.2.3b)

Restriction: TRANSFER FUNCTIOM
ficquigtition Tup=: SHAKER TEST

LEG
OFEN

Current File:
File Status:
tab=l: SHILDOH
Si1ze: 7 Blocks
File Faormat: MODAL
Previous Aoction:
SUCICEEDED

creats

1.2.3¢)

Reztriction: TRAMSFER
Acguizition Type: 4

Current File: LES
File Status: OFEN
Label: SHILOH
3ize: 7 Blocks
File Format: MODAL

Previous Rction: deletion

"SUCCEEDED

1.2.4) Not available in this version
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1.2.4a)

e DY CREZ
SCCFT
' l” n i i L L 1 L
Z.ome
LIn
(
’ ‘ L
. - i 5 P
- ! i Pt
i b
: 7 T
i i N
- Db
-5, 000 | 5 —
— — :
. LI TIME(SED 125
ito@.3 AMFL: 5.3Z0e-04

Storage Mode

1
4
<

)

USER FILE
PLOTTER SETUF

Platter Tgpe

1
3
}

w

SCREEN COPY
HPGL
TEK 4BEZ

Plotter Tupe: SCREEN COPY
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ChI Z.v A Frpz saR BIo
aCIET SIMALE
RIGHT REAR CHASSIS
. ! 1 n 1 : i L { ' N : ; s s . 1
Z.gea : 1
i
RT INPUT LIN |
ez (
R
LTS ;
: i
4 : bl
| | i
| !
1 H :
i { ¢ P
? ; ‘: ‘
PR i ; |
-Z.0088 | i i [
— ek et
3.8 LIN TIMECSEC 9.083125
TIME(SEC): ©.33122 AMFL: 8. 31253
) - |

2.2)

Plotter Type Plotter Type: HPGL
Pen Speed: 180 ’
1) SCREEN COPY
>% 2) HPGL
3) TEK 4€82

2.2a)

ENMTER 2 Pen Speed Platter Tupe: PG
* 1a Pen Speeda: 1a@
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1) SCREEN
Z) HPGL
>% 3 TEK

27T INPUT LIN

P
I+

T
(RS

TIME({SEC:

2515-0100

2.3)

Plotter Typ

Speed:

FPen

Flatzer T
Pen Zpesd

=1 TEX 48gZ

SIIRET
i ;
i l X
i i ; [
' i ! H
; ' i :
: : :
H i i
i i :
- i i i -
: . i :
i ! i
! : [
T v T T T T T T
2.2 LIN TIME(SECS 4.83125

o.83122
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B. DIR Pl;shbutton
1

Directory

1% Jser Disk Tiie
? Memary
2 Memory Pane lxwx
1a)
ENTER

FEC #,3EQ #,2ES COORD, and
SEF COORD for Directory
N E

1b)

I
=) SEG #. RET CZORD.  and
FEF COORD for Darectory
*

2)

>¥ 201 Memory
33 Memory Panelxx
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raT rape iz date

3) Not available in this version.
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C. STORE Pushbutton
1)

e Ztatus:

‘-1 -
Coarrent File:

1

le Format:

=t : Tats

Grouoin

y1ous Action:  recall

ENTCR RES COCRD, REF | Tyupe D

arnd TEJ # Szorag

* 2o+, 1Y+, @ Fectri SFEZIR FUNCTIOM
Acquis SHAKER TEST

> Curren :
File S CLDSED
Fiie & MCTAL
Frs arl sTo
[
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>

* y

ION FRILED

DATA to ME
FANEL to F
y PRMEL to M

rauicsus Actlon

MORY
ILEx«
EMGRY

ENTER RES COORD, REF

ard SEQ #

* 2K+, 1+,

1

ENTER Memory
ress MNewxt )

@

Sutter

2515-0100

FARILED

COORD.

£ 3

1d)

Type-Deszt: Data to File

Storage Grouping:  Single
Restriction: TRENSFER FUMCTION

Acquisition Type: SHRKER TEST

rurren File:

File Statusz: CLOSED
File Format: MODRL
Previcous RAction:  store
FRICED

2)

Type -Dest: Fane! to Memory
Storage Grouping: Multiole
striction:  ANY FUNCTION
Aocquisition Type: IMPACT TEST
Purr#nf Fxle. LEGRAND

SED

File ForMa*' MLLHL

staore

:
o
c
“
,I
o
o
=]
3

Tyupe-Teszt: Panel to Memory
3tsrage Srouping:  Single
Restriction: TRHN FER FUNCTION
Ficguizition Type SHRKER TEST
Current File:

File St

File Fi

Pre

FAaT

“Dest: Pane! +to Memory
age Grouping: Single
triction:  TRAMNSFER FUNMCTIONM

“Cq&l?itluﬂ Type: SHAKER TEST

m
Current File:
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Pana2l tao Memoce
voing! Muitaioi
triction: BNY FUNCTION
wizition Type: IMPACT TE=ST
T File:  LEGRAND

atus: CLOSED
e Format:  MOOAL
1008 FACtion:  store

L2 Qles

FAILED T Dezt: Pansl to Memaory

= age Grouping: Multiole
* = Tiction: ANY

Acgquisition Type:

Current File:  LEGRAND

File Status:  CLOSED

File Format: MODAL

Freyiaus Retion: =tore

FRILZD

3) Not available in this version.

z1.: Data to Memory
Grouping: Multiple
bion: ANY FUNCTION

torage TypesDestimation

MEMDR'Y Type: SHAKER TEST
FILExx LEGRAND
FAMEL to MEMORY CLOSED
MODAL

Action:  Sreates

W

wo FILE

to MEMGRY

5 A

- C0
YA

w

MODARL

s Action! create

<
M

ful

3

3

e
+

5
Fi
I
=
e

Dy o
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4a)

temory Butrfer # Type . Dex tg File
Mext i Starage Multiple
Restriciion: FUNCTION
Scquisition SHAKER TEST
Zurcent File:  LESRAMD
' File Stazus: CLOSED
Tile Format: MODARL
“revious Action! create
FAILED
4b)
Attempting to store Type-Dezt: Panel to File
Storage Grouping: Multiole
* Resztriction: ANY FUNCTION
Aogquizition Type:
, Current File: LE
File Status:
File Format: MODAL
Freyious Action: create
FAILED

IED

T 0T

Memory Buffer # Typ=<Dest: Pane=l to Fiile
Newxt s Starage Srouping: Multiple

Restriction: AMNY FUNCTION
Gequizition Type: SHAKER TEST

>1 Current File: LESRAND

' File Status: CLOSED
File Format: MODAL
Freyious Action: store
SIICTERDEDR
4d)

ACTI i

Attempting to stare Tupe-Dest: Fanel
Storage Grouping:

* Restriction: ANY
Rocquisition Type:
Current File: LEGRAMD
File Status: 7 95D
Fiie Format: Lodb
Previous Roctioen?  ztore
SUCCEEDED
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D. RECALL Pushbutton

Recall Type-/Source
>k 1) DATA from FILE
2) DATA from MEMORY
+ 3) PANEL from FILExx
4) PANEL from MEMORY

ENTER REC #,SEQ #,RES COORD
and REF COORD
*

>

¥

Recall Type-/Source

1) DATA from FILE

2) DATA from MEMORY

3) PANEL from FILExx
4) PANEL from MEMORY

¥

ENTER Memory Buffer #
* 2

>4

1)

Type-/Souce: Data from Memory
Restriction: ANY FUNCTION
Acquisition Type: SHAKER TEST
Current File:
File Status:
File Format:

CLOSED
MODAL

1a)

Type/Souce: Data from Memory
Restriction: ANY FUNCTION

Acquisition Type: SHAKER TEST
Current File:
File Status:
File Format:

CLOSED
MODAL

2)

Panel from Memory
ANY FUNCTION
SHAKER TEST

Type~-Scuce:
Restriction:
Acquisitian Type:
Current File:
File Status:
File Format:

CLOSED
MODAL

Previous Action: recall
FAILED

2a)
Type/Souce: Panel from Memory

ANY FUNCTION
SHAKER TEST

Reztriction:
Acquisition Type:
Current File:
File Status:
File Format:
Preuvious Action:
FAILED

CLOSED
MODAL
recall
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3) Not available in this version.

Recall Tgpe/Source

1) DATA from FILE
! 2) DATA from MEMORY
>%¥ 3) PANEL from FILExx
4) PANEL from MEMORY

ENTER Memory Buffer #
*x 0

>

Previous Action FAILED

*

Recall Type/Source

1) DATA from FILE
, 2) DATA from MEMORY
3) PANEL from FILExx
>% 4) PANEL from MEMORY

TypesSouce: Data from Memory
Restriction: ANY FUNCTION
Acquisition Type: SHAKER TEST
Current File:

File Status: CLOSED

File Format: MODAL

Previous Action: recall
‘FAILED
3a)

TypesSouce: Data from Memory

Restriction: ANY FUNCTION
Acquisition Type: SHAKER TEST
Current File:

File Status: CLOSED

File Format: MODAL

Previous Action: recall
FAILED
3b)
Type-/Souce: Panel from Memory

Restriction: ANY FUNCTION
Acquisition Type: SHAKER TEST
Current File:

File Status: CLOSED

File Format: MODAL

Previous Action: recall
FARILED

4)

Type-sSouce: Panel from File

Restriction: ANY FUNCTION
Acquisition Type: SHAKER TEST
Current File:

File Status: CLOSED

File Format: MODAL

Previous Action: recall
FAILED
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Recall Type/Source

1) DATA from FILE
2) DATA from MEMORY
+ 3) PANEL from FILExx
>% 4) PANEL from MEMORY

4a)

Type-Souce: Panel from File
Restriction: ANY FUNCTION
Acquisition Type: SHAKER TEST
Current File:
File Status:
File Format:

CLOSED
MODAL

Previous Action: recall
FAILED
4b)
CROSS CHZ 8.8v AC FAVG SuM ) FREE SQR 3208
BEND a8 ACCPT SINGLE
P RIGHT REAR CHASSIS
1 . L R s R L . L . '
8.608 '
- r
RT INPUT LIN
CH 2 _ |
2X+
VLTS - -
1 - L
-8.08@ |
t T T T T T ™ T Y T v
8.9 LIN TIME(SEC) 8.43125
TIME(SEC): 0.9 AMPL: 1.866e-03
: 8 | RS
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DISPLAY GROUP 5

MEASUREMENT SETUP Group Pushbuttons, Typical Menus and Displays

A. AVERAGE Pushbutton

~ezcaging Domain
P& 1) TREQUENCY
Z LME X

»

Hueragxng Mode

>k 1) SUMMATION
2) SUBTRACTION
3) EXPONENTIAL
#) PEAK HOLD

ENTER # of Auerages
* g

>

FPre-average Hutorange

>¥ 1) OFF
2) ON

1)

Averaging Domain: FREQUENCY
Averaging Mode: SUMMATION
# of Averages: 8

Autorange: OFF

Accept: EYERY FRAME

Accept Min Peak %: 38

1.1)

fueraging Domain: FREQUENCY
fueraging Mode: SUMMATION
# of Averages: 8

Autorange: OFF

Accept: EVERY FRAME

Accept Min Peak %: 3¢

1.1a)

Averaging Domain: FREQUENCY
fiveraging Mode: SUMMATION
#+ of Averages:

Autorange: OFF

Accept: EVERY FRAME

Accept Min Peak %: 35

1.1.1)

Averaging Domain: FREQUENCY
Averaging Mode: SUMMATION

# of Averages:

Autorange: OFF

Accept: EYERY FRAME

Accept Min Peak %: 3%
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Data Acceptance into Aug

1) ACCEPT EVERY FRAME

23 MANUAL ACCEPT! CONTINUE )
31 AUTO REJECT

4) AUTO REJECT w/ DBL HITS

ENTER MINIMUM % FULL SCALE
for an ARCCEPTABLE SIGMAL LvL
* 35

1.1.1.1)
Fueraaing Domain: FREJUENCY
veraging Mode: SUMMATION

#* D

of Averages: 8
fiutorange: OFF
Accept: EYERY FRAME
Accept Min Peak %: 35

1.1.1.1a)

Averaaing Domain: FREQUENCY
Averaging Mode: SUMMATION

# of Averages: B

Autorange: OFF

Accept: EYERY FRAME

Accept Min Peak %: 35

1.1.1.1b)
CROSS CHZ S.0w ARC FAYS SUM FREE SoR. 3201
BBND 8.3 ACCPT SINGLE
RIGHT REAR CHASSIS :
| L i 1 1 L " " L 1 i i .
2. 080 ° i ]
B - i 1
! i |
- |
RT INFUT LIN : ;
CH 2 } : | b
N i ;
YLTS - F
-
, _
Y S — S —— —
9.9 LIN - TIME?SEC) 8.83125
TIME(SECZ): 8.@ AMPL: -1.B66e-83 :
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1.1.1.2)

Data Receptance into Aug Averaging Domain: FREQUENCY

Averaging Mode: SUMMATION
1) ACCEPT EVERY FRAME # of guegages: 8

>%  2) MANUAL ACCEPT(CONTINUE) Autorange: OFF
;3> AUTD REJECT Accept: MANUAL
4) AUTO REJECT w/ DBL HITS Accept Min Peak %: 35

1.1.1.2a)

ENTER MINIMUM 2 FULL SCALE Averaging Domain: FREQUENCY
for an ACCEPTABLE SIGMNAL LYL Aueraging Mode: SUMMATION
* 35 # of Averages: 8
Autorange: OFF
> Accept: MANUAL

, Accept Min Peak %: 3%

1.1.1.2b)
CROSS CHZ 3.8 AC  FAYG SUM FREE SorR 328
BEND B8  MAN SINGLE
RIGHT REAR CHASSIS
. ] i 1 e 1 L i I L { i 1 Y "
5.000 T !
- i P
RT INPUT LIN
CH 2 . L
2K+ !
- '
| L
VLTS - i
- F
k] = .
8.ee0 ] ey e
8.2 LIN TIME(SEC) ®.83125
TIME(SES): 8.8 AMPL: -9.328e-84 S

FTTT
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>% 3) AUTO REJECT

2515-0100

1.1.1.3)

Data fcceptance into fAug fveraging Domain: FREQUENCY

fveraging Mode: SUMMATION
1) ACCEPT EVERY FRAME # of Averages: 8

2) MANUAL ACCEPT(CONTINUE ) Autorange: OFF

Accept: AUTO REJ O/L
'4) AUTO REJECT wr DBL HITS Accept Min Peak %: 35

1.1.1.3a)

ENTER MINIMUM % FULL SCALE Auveraging Domain: - FREQUENCY
for an ACCEPTAELE SIGNAL LVL Aueraging Mode: SUMMATION
* 35 # of Averages: B
Autorange: OFF
> Accept: AUTO REJ O-/L
' fccept Min Peak %: 35

1.1.1.3b)
oo — = - :,;- B
CROSS CHZ a.9 AC FAVG SUM FREE sor 8z
E§3§° e 8. 2.8 REJOV SINGLE
RIGHT REAR CHASSIS
B i L L . . L . . L L N ; L
g. 008 T L
. L
RT INPUT LIN :
CH 2 B | | ]
2%+ | 3 ]
VLTS -
I
, N
-8.ee@ | ——y —_—
8.9 LIN TIMECSEC) 8.92125
TIME(SES): 2.8 AMPL: 1.966e-83

XXX
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Data Acceptance into Aug

2515-0100

1.1.1.4)
Averaging Domain: FREQUENCY
flueraging Mode: SUMMATION

1) ACCEPT EVERY FRAME # of Averages: 8
2) MANUAL ACCEPT(CONTINUE) Autorange: OFF
3) AUTO REJECT Accept: AUTO REJ Os/L & DBL HIT
ﬂ) AUTO REJECT w~s DBL HITS Accept Min Peak %: 35
1.1.1.4a)
ENTER MINIMUM % FULL SCALE Averaging Domain: FREGUENCY
for an ACCEPTAELE SIGNAL LVL Averaging Mode: SUMMATION
* 35 4 of Averages: &
Autorange: OFF
> Accept: AUTO REJ Os/L & DBL HIT
R ficcept Min Peak X%: 35
1.1.1.4b)
t
CROSS CHZ 8.09v Ac FAY5G 5UM FREE SaR 3z
BEND 4.8 REJDH SINGLE
RIGHT REAR CHASSIS
. 4 : " . P A A L A A
3.o80
- L
RT INPUT LIN
CH 2 R i
22X+ ?
YLTS - L
! - L
-8.800 | i
1 T T T T T T T T — ;
2.9 LIN TIMEC(SEC) 9.93125
TIME(SEC): @ 8 AMPL: 1.B8E662-083
o
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Data Acceptance into Aug

1) ACCEFT EWERY FRAME

2) MANUAL ACCEPT(CONTINUE)
3) AUTO REJECT

4) PUTD REJECT w” DBL HITS

ENTER MINIMUM = FULL SCALE
for an ACCERPTABLE SIGNAL LYl
# 25

2515-0100

1.1.2)

fueraging Domain: FREGUENCY

Averaging Mode:
# of Auerages:
Qutorange: DN
Accept: AUTD R
fccezt Min FPeak

1.1.2.1)

Averaging Domain
fiveraging Mode:
# of Averages:
Autorange: ON

SuMMATION
8

£3 OsL & DBL HIT
%: 28

;o FREGUENCY
SUMMATION
8

Accept: EVERY FRAME

Accept Min Peak

1.1.2.1a)

Aueraging Domain:
Aueraging Mode:
# of Averages: &
Autorange: ON
Accept: EYERY FR

feccept Min Peak %:
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1.1.2.1b)
CROSS CHZ @.2525s AC  FAVG SUM AR, 35 FREE SGR  B2@
BEND 8,5 ACCPT SINGLE
RIGHT REAR CHASSIS
. { i L n L N " 1 1 1 i
9.96250 - | F
RT INPUT LIN - y
CH 2
ZX+ - ! F
- i ! .
! i
VLTS ) I
H]
- +
-0.86252 4
0.0 LIN TIME(SEC) 8.93125
TIMECSEC): 8.8 AMPL: 2.186e-85

Data Acceptance

13 ACCEPT EVERY FRAME

into Aug

1.1.2.2)

Averaging Domain:
fiveraging Mode:
# of Averages: 8

FREQUIENCY

SUMMATION

>% 2) MANUAL ACCEPT(CONTIMNUE) Autorange: ON
3) AUTO REJECT Accept: MAMUAL
4) AUTO REJECT ws/ DBL HITS Accept Min Peak X: 35
1
1.1.2.2a)
ENTER MIMIMUM 2 FULL SCALE Averaging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LVL Averaging Mode: SUMMATION
* 35 # of Averages: 8
Autorange: ON
> Accept: MAMNUAL
Accept Min Peak %: 35S
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1.1.2.2b)
CRUSS CHZ 9.3625u AC FAVG SUM RAR-3S FREE S0R iz2m
BEND 8.3 MAN SINGLE
RIGHT RESR CHARSSIS
. [ P ) , \ ; . . . ,
0.9625a - F
H 1
RT INPUT LIN ~ P
CH 2 : |
2K+ - -
VLTS ; i 0
! _ L
~0.86258 4 F
— 4 T r T — T T T = —
3.9 LIN TIME(SEC) 8.8312%
TIMECSEC): 9.8 AMPL: -1.458e-9% .
1.1.2.3)
Data Acceptance into Aug Averaging Domain: FREQUENCY
Averaging Mode: SUMMATION
1) ACCEPT EVERY FRAME # of Averages: 8
23 MANUAL ACCEPT(CONTINUE) Autorange: ON
>¥ 3 AUTO REJECT Accept: AUTO REJ O-L

44 AUTO REJECT ws DEL HITS Accept Min Peak %: 35

1.1.2.3a)

ENTER MINIMUM % FULL SCALE Aueraging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LYL Averaging Mode: SUMMATION
* 35 # of Averages: 8
Autorange: 0N
> Accept: AUTO REJ O-L
' Accept Min Peak %: 35
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1.1.2.3a)
CROUSS CHZ B.9a68250 AC FAVYG SUM AR.3S FREE - SQRi 9%@
BEND a3 REJOV SINQLE

RIGHT REAR CHASSIS
| L :

L 1. ' Il L 1

0.262509 -

RT INPUT LIN ~

CH 2 | -

X+ - i
! L

¥YLTS i !

i
- -
' - L
-e.mezse 4 —— ————— r
8.8 LIN TIME(SEC) 8.83125
TIME(SEC): ©.8 AMFL: -2.186e-05

Data Acceptance 1nta Aug

1) ACCEPT EVERY FRAME
2) MANUAL ACCEPT(CONTINUE )
3J AUTO REJECT

>#% ') AUTO REJECT ws DBL HITS

ENTER MINIMUM X% FUILLL SCALE
for an ACCEPTABLE SIGNAL LYL
* 35

>

1.1.2.4)

Aueraging Domain: FREQUENCY
Averaging Mode: SUMMATION

# of Averages: 8

Autorange: ON

Accept: AUTO REJ O/L & DBL HIT
Accept Min Peak %: 35

1.1.2.4a)

Averaging Domain: FREQUENCY
Averaging Mode: SUMMATION

# of Averages: 8

Autorange: ON

Accept: AUTO REJ O/L % DBL HIT
Accept Min Peak %: 35
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1.1.2.4b)
CROSS CHZ 4.28Z5v AC FARYG SUM AR-35 FREE SOR 522
BBND 3,8 REJDH SINGLE
RIGHT REAR CHASSIS
; ! r L s : 1 L . : : s L .
9.o6258 - ; ]
|
!
RT INPUT LIM - !
CH 2 :
2%+ - i
' |
- i
VLTS .
'
~8.8E250
t T 7 T T — T T T T v
a.8 LIN TIME(SEC) 6.8
TIME(SEC): 8.9 AMPL: -2.915%e-85
1.2)
Aueraging Mode flueraging Damain: FREQUENCY
Averaging Mode: SUBTRACTION
1) SUMMATION # of Averages: B8
>% Z2) SUBTRACTION Autorange: OFF
3) EXPONENTIAL Accept: EVERY FRAME
) PEARK HOLD ficcept Min Peak %: 35
1.2a)
ENTER # of Auerages Averaging Domain: FREQUENCY
¥ 3 Averaging Mode: SUBTRACTION
# of Averages: 8
> Autorange: OFF

Accept: EVERY FRAME
Accept Min Peak %: 35
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1.2.1)
Pre—average Autorangsa Averaging Domain: FREQUENCY
fveraging Mode: SUBTRACTION
>¥ 1) OFF # of Averages: 8
2) ON Autorange: OFF

Accept: EVERY FRAME
Accept Min Peak %: 35

1.2.1.1)
Data Acceptance into Aug Averaging Domain: FREQUENCY
Averaging Mode: SUBTRACTION
>% 1) ACCEPT EYERY FRAME # of Averages: 8
2) MANUAL ACCEPT(CONTINUE) Autorange: OFF
S AUTO REJECT Accept: EVYERY FRAME

4) AUTO REJECT ws/ DBL HITS Accept Min Peak %: 35

1.2.1.1a)

ENTER MINIMUM 2% FULL SCALE fiveraging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LVL Aueraging Mode: SUBTRACTION
* 35 # of Auerages: 8

Autorange: OFF

Accept: EVERY FRAME
! ficcept Min Peak %: 35

>
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1.2.1.1b)
CROSS CHZ 4¥.862%s AC FRAY5 SUB FREE S5QR° 3Z9
BEND 2.3 ACCPT SINGLC
RIGHT REAR CHASESIS
1 L . L : n : ) : .
9.06250 - 1
|
i
RT INPUT LIM - ; F
CH 2 !
2K+ - i k
B R % L
|
- F
YLTS
, - L
-8.06258 4 P
N T v T T T T T T T T
: a.9 LIN TIME(SEC) a.83125
TIME(SEC): 8.8 AMPL: -5.1@1le-@5
1.2.1.2)
Data Acceptance into FAug Averaging Domain: FREQUENCY
Averaging Mode: SUBTRACTION

1) ACCEPT EVERY FRAME

>% 2) MANUAL ACCEPT(CONTINUE)

S) AUTO REJECT

4) AUTO REJECT ws/ DBL HITS

ENTER MINIMUM % FULL SCALE
for an ACCEPTABLE SIGNAL LYL Averaging Mode:

* 35

# of Averages: 8
Autorange: OFF
Accept: MANUAL

Accept Min Peak %: 35

1.2.1.2a)

FREQUENCY
SUBTRACTION

Averaging Domain:

# of Averages: @&
Autorange: OFF
Accept: MANUAL

Accept Min Peak %: 35
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1.2.1.2b) )

O = o 5 S - S ’ s?g
CRUOSS CHZ 8.88Z%v AC FAYG SUB FREE SQAR 328
BEND 3,5 MEN SINGLE

RIGHT REARR CHASSIS X
B 1 . s ' L ! ' 3 2 L ! L . L
9.06258 - i
RT INPUT LIN ~
CH 2 ¢ [
ZX+ - ; ;o
VLTS i
'
- —@.86250 1 . . ; - . r . . T ¥ T T g
8.9 LIN TIME(SEC) 8.8312%
TIME(SEC): 8.9 AMPL: 2.186e2-85
1.2.1.3)
Data Acceptance into flug Averaging Domain: FREQUENCY
Averaging Mode: SUBTRACTION
1) ACCEPT EVERY FRAME 4 of Auerages: 8
2) MANUAL ACCEPT(CONTINUE) Autorange: OFF
>% 3) AUTO REJECT Accept: AUTO REJ O/L

'4) AUTO REJECT w/ DEL HITS Accept Min Peak %: 35

1.2.1.3a)

ENTER MINIMUM % FULL SCALE Averaging Domain: FREQUENCY
for an ACCEPTAELE SIGMAL LVL Averaging Mode: SUBTRACTION
* 35 # of Averages: 8
’ Autorange: OFF
>y Accept: AUTO REJ O-/L
ficcept Min Peak %: 35
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1.2.1.3b)
u
CRUSS CHZz 8.882%v AC FAYG SUB FREE SGR 3%?
EBND a8 REJOV SINGLE
RIGHT REAR CHASSIS
L s . L n ' . . . L L ; . :
a.86e250 - ; ‘ f
!
RT INPUT LIN ~ r
CH 2 i L
2%+ - i
VLTS ) ‘
R - L
-@.096250 4 . S I
f T T T T T T T T
8.9 LIN TIMELSEC) 8.83125
TIME(SEC): 8.2 AMPL: 5.1@1e-85
1.2.1.4)
Data Acceptance into Aug Aueraging Domain: FREQUENCY
Averaging Mode: SUBTRACTION
1) ACCEPT EVERY FRAME # of Averages: B8
2) MANUAL ACCEPT(CONTINUE) Autorange: OFF
3 AUTO REJECT flecept: AUTO REJ O/L & DBL HIT

>¥ 4) AUTO REJECT ws DBL HITS Accept Min Peak %: 35

1.2.1.4a)

ENTER MINIMUM % FULL SCALE Averaging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LVL Averaging Mode: SUBTRACTION
¥ 35 4 of Averages:
Autorange: OFF
> Accept: AUTO REJ O/L & DBL HIT
Accept Min Peak %: 35
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1.2.1.4b)
CROSS CHZ 8.8625v AC FAYG SUB . FREE SUR 32a
BBND a-8 REJOH SINGLE
RIGHT REAR CHASSIS
. L I L " . I s \ I . L I 5
8.86250 - L
RT INPUT LIN ~ r
CH 2 |
ZX+ -
VLTS .
+
~8.96250 - -
t T T T T T T T T T T
2.0 LIN TIMEC(SEC) 8.83125
‘. TIME(SEC): ©.9 AMPL: -7.288e-06
1.2.2)
Pre—average Autorange Aueraging Domain: FREQUENCY
Averaging Mode: SUBTRACTION
13 OFF # of Averages: 8
>% 23 ON Autorange: ON

[ Accept: EVERY FRAME
. Accept Min Peak %: 35

1.2.2.1)

Data Acceptance into Aug Averaging Domain: FREQUENCY

Averagin :
>% 1) ACCEPT EVERY FREME # of guega;ZZ? BSUBTRHCTIDN
2) MANUAL ACCEPT(CONTINUE) Autorange: ON
ﬁ? AUTO REJECT Accept: EVERY FRAME
4) AUTO REJECT ws DBL HITS Accept Min Peak %: 35
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ENTER MINIMUM 3 FULL SCALE

for an ACCEPTABLE SIGNAL LVL Averaging Mode:

2515-0100

1.2.2.1a)

Averaging Domain:

FREGUENCY
SUBTRACTION

* 35 # of Auerages: 8
Autorange: ON
> Accept: EVERY FRAME
* Accept Min Peak X: 35
1.2.2.1b)
CROSS CHZ 94.v625v AC FAVG SUB AR/ 35 FREE sar’. Bop
BEND 23 ACCPT SINGLE
RIGHT REAR CHRSSIS
! N . i . N L L . s s .
9.9625@ -
|
RT INPUT LIN - ! I
CH 2 ;
Z2X+ - "
vLTS ] i
i
] - L
-8.86258 4 F
t 1 T T v T v v v v T T
o 0.4 LIN TIME{SEC) 8.93125
TIME(SEC): 6.9 AMPL: 2.186e-05
1.2.2.2)
Data Acceptance into RAug Auveraging Domain: FREQUENCY
fiueraging Mode: SUBTRACTION
1) ACCEPT EVERY FRAME # of Averages: B
>¥  2) MANUAL ACCEPT(CONTINUE) Autorange: ON
3) AUTO REJECT Accept: MANUAL
4y AUTO REJECT ws DEL HITS Accept Min Peak %: 35
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1.2.2.2a)

ENTER MINIMUM % FULL SCALE flueraging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LVL Averaging Mode: SUBTRACTION
* 35 # of Averages: B
Autorange: ON
>, Accept: MAMUAL
Accept Min Peak %: 35

1.2.2.2b)
CROSS CHZ 8.8625v AC FAVG SUB AR~ 35 FREE SR BB
BEND a8 MAN SINGLE
RIGHT REAR CHASSIS
‘ | L N s L L \ N N N s N N
8.06250 7 [
RT INPUT LIN ~ < r
CH 2
X+ -
LTS . [
- L
- F
’
-0.052%8 1
t T v v v r v v v — —
0.9 LIN TIME(SEC) 9.0312S
TIME(SEC): ©.@ AMPL: -2.915e-85
1.2.2.3)
Data Acceptance into Aug Averaging Domain: FREQUENCY
Averaging Mode: SUBTRACTION
1) ACCEPT EVERY FRAME # of Averages: 8
2) MANUAL ACCEPT(COMTINUE) Autorange: ON N
>% 3) AUTO REJECT fAccept: AUTO REJ O/L ~ -

M) AUTO REJECT ws DBL HITS Accept Min Peak %: 35

1.2.2.3a)

ENTER MINIMUM % FULL SCRLE Averaging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LVYL Averaging Mode: SUBTRACTION

¥ 35 # of Averages: 8
Autorange: ON
>, Accept: AUTO REJ Os/L

Accept Min Peak %: 35
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1.2.2.3b)
CROSS CHZ B.862S5v AC  FAY5 SiUB AR.-35 FREE sor - Ezp
EBND 9/3 RETOY SIMGLE
RIGHT REAR CHASSIS
1 L 1 1 e 3 L L N I L L " 1
8.8525@ - [
i
|
RT INPUT LIN - ! r
CH 2 ;
X+ - ! r
t
| L
i
YLTS ) i i I
1

-8.96258 4 L
f 4 T T T T r v v r v T —
8.9 LIN TIME(SEC) 9.9212S
TIME(SEC): ©9.9 AMPL: -2.815e-8%
1.2.2.4)
Data Acceptance into Aug Averaging Domain: FREQUENCY
Auveraging Mode: SUBTRACTION
1) ACCEPT EVERY FRAGME # of FAuerages: 8
2) MANUAL ACCEPT(CONTINUE) Autorange: ON
2) AUTO REJECT Accept: AUTO REJ O-sL & DBL HIT

>% 4) AUTO REJECT ws DBL HITS Accept Min Peak %: 3%

1.2.2.4a)

ENTER MINIMUM % FULL SCALE Averaging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LVL Aueraging Mode: SUBTRACTION

* 35 # of Averages: 8
Autorange: ON
> Accept: AUTO REJ 0O-L & DBL HIT

Accept Min Peak %: 35
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1.2.2.4b)
I 4
CRO5S CHZ 9.8625v AC FAVG SUB AR-3S FREE SQR 520
BEND B3 REJDH SINGLE
' RIGHT REAR CHASSIS
. L 1 L I 1 1 " 1 i I " I 1
0.26258 - r
RT INPUT LIN ~ r
CH 2 L
2X+ -
VLTS B
'
e r
©,7@.86250 4 e — ey gy J
i 9.3 LIN TIME(SEC) 2.63125v
TIME(SEC): 9.4 AMPL: 4.373e-85
1.3)
fueraging Mode Averaging Domain: FREQUENCY

fAueraging Mode: EXPONENTIAL

13 SUMMATION # of Averages: 8

2) SUBTRACTION Autorange: ON
% 3) EXPONENTIAL Accept: AUTO REJ O/L % DBL HIT
4} PEAK HOLD Accept Min Peak %: 35
1.3a)
ENTER 4 of Auerages Averaging Domain: FREQUENCY
¥ B

Averaging Mode: EXPONENTIAL

# of Averages: 8

Autorange: ON

Accept: AUTO REJ O/L & DBL HIT
y Accept Min Peak %: 35

>
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1.3.2)
Pre—average Autorange Averaging Domain: FREQUENCY
Averaging Mode: EXPONENTIAL
1) OFF # of Averages: B
>*¥  2) ON fiutorange: ON

Accept: AUTO REJ OsL & DBL HIT

! Accept Min Peak %: 35

1.3.2.1)
Data Acceptance into Aug Averaging Domain: FREQUENCY
Averaging Mode: EXPONENTIAL
>#% 1) ACCEPT EVERY FRAME # of Auerages: 8
23 MANUAL ACCEPT(CONTINUE) Autorange: ON
3) AUTO REJECT Accept: EYERY FRAME
4) AUTO REJECT ws/ DBEL HITS Accept Min Peak %: 35
1.3.2.1a)
ENTER MINIMUM % FULL SCALE Averaging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LVL Averaging Mode: EXPONENTIAL
* 35 # of Auverages: 8
Autorange: ON
> Accept: EVERY FRAME

Accept Min Peak %: 35
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1.3.2.1b)
CROSS CHZ B.2525s AC  FAYG EXP AR/35 FREE soR’ 529
BEND @/8  ACCPT SINGLE

I . 1

RIGHT REAR CHASSIS

S 1
9.286525a -

RT INPUT LIN ~

CH 2
22X+ - 3
- ! |
|
VLTS N ]
!
~-8.96250 4 : -
1 ——— e ————————
8.9 LIN TIME(SEC} B8.83125
TIME(SEC): B.&2 AMPL: =-1.458e-05

Data Acceptance into fAug

1) ACCEPT EVYERY FRAME

>% 2) MANUAL ACCEPT(CONTINUE)
3> AUTO REJECT
'4) AUTO REJECT ws DBL HITS

ENTER MINIMUM % FULL SCALE

1.3.2.2)

fAueraging Domain: FREQUENCY
Averaging Mode: EXPONENTIAL
# of Averages: 8

Autaorange: ON

Accept: MANUAL

Accept Min Peak %: 35

1.3.2.2a)

Averaging Domain: FREQUENCY

for an ACCEPTABLE SIGNAL LYL fveraging Mode: EXPONENTIAL

* 35
t
>

# of Averages: 8
Autorange: ON

Accept: MANUAL

Accept Min Peak %: 35

A-112



2515-0100

1.3.2.2b)
CROSS CHZ @.86255 AC FARYG E4P AR/ 35 FREE SUrR EZB
BEND 8-/5 MAN SINGLE
RIGHT REAR CHASSIS
. L L s L " ! L 2 . L L L .
3.962c@ - i b
! !
i
RT INPUT LIN ~
CH 2
2K+ - i -
‘ i
VLTS i ;
'
-8.86258 4 L
o I v T T T T T T T T T T T ;
e.a LIN TIMECSEC) @.83125
TIME(SEC): 9.8 AMPL: 2.186e-8%
1.3.2.3)
Data Acceptance into Aug Averaging Domain: FREQUENCY
Aueraging Mode: EXPONENTIAL
1) ACCEPT EVERY FRAME # of Averages: 8
2) MANUAL ACCEPT(CONTINUE) Autorange: ON
>% 3) AUTO REJECT Accept: AUTC REJ O-/L
@) AUTO REJECT w~s DBL HITS Accept Min Peak %: 35
1.30203&)
ENTER MINIMUM % FULL SCALE Averaging Domain: FREQUENCY
for an ACCEPTABLE SIGNAL LYL Averaging Mode: EXPONENTIAL
* 35 # of Averages: 8
Autorange: ON
> Accept: AUTO REJ O-/L

1

Accept Min Peak %: 35
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1.3.2.3b)
CROSS CHZ B.2625v AC FAVG EXP AR/3S FREE SQR: 32@
EBND a2 REJIQY SINGLE
RIGHT REAR CHASSIS
1 L . L . A L L . s L N
8.96250 -
RT INPUT LIN ~ [
CH 2 )
ZX+ - | L
VLTS ” I
L] - -
~-B.96258 F
. t T T T T T ———— T T T T ]
a.e LIN TIME(SEC) 8.83125
TIME(SEC): 6.9 AMPL: -4.373e-95
1.4) Not available in this version.
2) Not available in this version.
Avueraging Domain Averaging Domain: TIMExx
Averaging Mode: SUMMATION
1) FREQUENCY # of Averages: B8
>¥ 2) TIMExx Autorange: OFF

Accept: AUTO REJ OsL & DBL HIT
4 Accept Min Peak %: 35
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B. WINDOW Pushbutton

window

[

yre di
F

>% 1) SQuAars
2) HANN
3) FLAT TaP
4) SPECIAL
S) CORRELATION
53 IMPACT

Wacw Tuoe:  SAURRE
lag:  NOMNE

1a)

Frame Overlap Winaow Type: SAURPE
Frame Querlap: S@%
1) NCNE
>% 2) Son
3) MAX

2)

Window Type window Tyupe: HANN
Frame Ouerlap: Gax
1) SQUARE
>¥  2) HAMN
3) FLAT TOP
4) SPECIAL
'5) CORRELATION
6) IMPACT

2a)

Frame Ouerlap Wincow Type: HANM.
Frame Querlap: Sox
1Y NONE
>%  Z) Sex
3) MAX
’
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3)
Wind Type Window Type: FLAT TOP
naew TR Frame Overlap: 58%
1) SQUARE
2) HANN
>% 3) FLAT TOFP
¥y SPECIAL
S) CORRELATIOMN
63 IMPACT
3a)
Frame QOueriap Window Type: FLAT TOP
Frame Querlap: NCNE
>% 1) NCNE
2) sax
3) MAX
Window Type Window Type: SPECIAL
Frame Ou=rlap: NONE
1) SAUARRE
2) HANN
3) FLAT TOF
>¥ 4) SPECIAL
S) CORFELATION
6) IMPACT
4a)
Frame Ouverlap Window Type: SPECIAL
Fra Querlap: >
1) NOMNE ame Sverlap:  MAX
2) Sex
>¥ ,3) MAX
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5)

Window Type Window Type: CORRELATION
Frame Overlap: MAX

1) SQURRE

2) HANN

3) FLAT TOP

45 SPECIAL

>% 5) CORRELATICON

6) IMPACT
5a)

Frame Querlap Window Type: CORRELATION

. Frame Querlap: NONE
>% 1) NONE b P

2) 58
’3) MAX
6)
Window Type Window Tupe: IMFACT
Resr Window strt: @
1) SQUARE # of Resp Windows: @
2 HANN Frame Ouerlap: NGNE
3) FLAT TOP
4) SPECIAL
S) CORRELATION
>¥  8) IMPACT
6a)
ENTER % FULL FRAME UNTIL Wrndow Type: IMPACT
REFERENCE WINDCOW TAPER Refr Window strt: @
* 9 # of Resp Windows: O

Frame Cuerlap: NONE
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6b)
ENTER # OF EXPOMNENTIAL Window Type: IMFACT
RESP WINDOWS TO APPLY Refr Window strt: 8
¥ D # of Resp Windows: @
Frame Overlap: NONE
>
6c)
Frame Ouerlap Window Type: IMFACT
Refr Window strt: 8
¥ 1) NONE # of Resp Windows: @
2) sax Frame QOuerlap: NCMNE
2 MAX
6d)
CROSS CHZ 8.868Z5v AC TAVG SUM FREE Im * 328
BEND 33 PEJDH SINGLE
RIGHT REAR CHRSZSIS
1 s N s R 1 . " L . N " R N
8.86250 - i I
!
RT INPUT LIN - i r
CH 2 ! :
2%+ - i |
i |
VLTS i
, - L
soeezsa i — —
e.a LIN TIME(SEC) 8.08312%
TIMECSEC): 8.8 AMPL: 7.288e-26

e EXERS|
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C. TRIG Pushbutton

Trigger

>¥ 1) FREE RUN
2) AUTO ARM Ist FRAME
S) ALTO ARM EVERY FRAME
4) TRIG-MAN ARM

ENTER Trigger Channel
(@ selects EXTZRNAL
¥ 1

ENTER Tri
% of Full
* 2

gger Level
Scale

>

Slope

>¥ 1) +
2) -

*
RIGGER

1)

Tr:igger: FREEZ RUN
Charnel: 1
Trigger Level: @
Slope: +

Delay: @

Aux Delay: A4

1a)

Tr:igoer: FREZ RUM
Channel: 1
Trigger Lewel: @
Singe: +

Delay: 8@

Aux Delay: @

1b)

Trigger: FREZ RUN
Channel: 1
Trigger Level: @
Slope: +

Delay: 8

Aux Delay: ©

1.1)

Trigger: FREZ RUN
Charnel: 1
Trigger Lewel: @
Slocpe: +

Jelay: 9

Aux DJelay: @
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ENTER TRISEZIZIR DELAY
IN % of FREME
(- Delay for Pre-Trig
* 9
>

ENTER AUXILIARY DELAY
IN % of FRAME
* 8

3

2515-0100

1.1a)

Trigger: FREE RUN
Channel: 1
Trigger Level: B
Slope: +

Delay: B

Aux Delay: @

1.1b)

Trigger: FREE RUN
Channel: 1
Trigger Level: @
Siope: +

Delay: @

Aux Delay: @

1.1e)

CRDOS5 CH2 a.38z25v AC TAVYG Sum FREE SGR 32
BEMD 29/ RETDH - SINGLE
RIGHT REAR CHASSIS :
1 A N A K R A N . . ) A .
2.06259 - L
RT INPUT LIN ~ : I
CH 2 ! L
2x+ -
! i i
; i
VLTS ; !
I |
i
|
- ! L
' - L
“e.eezsey — "
8.9 LIN TIME:SEC) 8.8312S
TIME{SEC): ©.9 AMPL: -2.1268=-35
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> %

Trigger

1) FREE

25 AUTO

3) AUTOo

4) TRIG-
Trigger
1) FREZ
2) AUTO
33 AUTO
4)

AUTO
TRIS-MAN

E RUN

1st FRAME
EVERY FRAME -
ARM

ARM
ARM
MAN

RN
ARM 1st FRAME
ARM EVERY FRSME

TRIG-MAN ARM

RUN
ARM
ARM

lst FRAME
EVERY FREME
ARM

2515-0100

2)
Trigger:
Chanrei: 1
Trigger Lev
Slope: +
Delay: @
Aux Delay:
3)
Trigoer:
Channel:
Trigaer Le
Sicpe: +
. Delay: 8
Aux Delay:
4)
Trigger:
Channel:
Trigger Lewel:
Slope: +
Delay: @

Aux Delay:

A-121
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el: ©@

o]

ALTO ARM EVERY
1
a

vel:

®

TRIG-MAN ARM
1
a
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D. STATE Pushbutton
1)

Storage Setup

Out pe s1gnal Se+u
Storage Grouping: Single Dutput Signa P
Restriction: TRANSFER FUNCTIONM
fcguisition Type: SHAKER TEST Signal: Off
Current Fale: Sigrnal Lewel:
File Status: CLOSED Frequency Type:
File Format: MODAL
Preuvious Action: recall
SUCCEELED

8.9
Baseband

Digital Pliotzer

Plottar Type: SCREEN COPY

1a)

mode: CROSS CHANNEL Trigger Setup
Freguency Setup
Trigger: TRIG-MAN ARM

Frequency Type: BASEBANMND Channel: 1
EASERAND max freq: 18240 Trigger Level: @
2C0M min freq: 2.0 Slope: +

Z0CM max freg: 18248 Delay: @

+ of Lines: 22 Aux Delay: @
External Sample: OFF
frame s1ze: 1824

resolution: 32.28

sampling interwval: 3.95Ze-85

fveraging Setup Window Setup
Averaging Domain: TIMExx Window Type: SCUARE
Averaging Mode: SUMMATION Frame Ouerlap: NONE
# of Averages: 8

futorange: QOFF

Accept: AUTO REJ 0O/L % DEL HIT
Accept Min Peak %: 35
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1b)

UFPER DISPLAY

function: TIME
Sgurce: REARL TIME
Chan: 2 °

X Scale: LIN AUTO 5CALE

ExPAnD Min X: e.9 Ampl Unmaits: ¥
EXPAND Max X: 1.900 Ampl Normalization: U
Frzq Units: ORDERS
¥ Scale: LIN AUTO SCALE ORDER Reference: 8.2
EXFAMND Min Y@ -2, 200
EXPAND Max Y: 3.9200

LOWER DISPLAY

function: EZPECTRUM
Source: REARL TIME

Chan: 2
X Scale: LIN AUTO SCALE . .
EXPAND Min X: 0.a Ampl Units: vV
EXPAND Max X: 1.009 ?W‘erﬂ‘ﬁ;mm v
r nits:
Y Scale: LIN AUTO SCALE €9
CXFAND Min ¥Y: -2. 900
EAPSMND Max Y: 2. a8
1le)
CHEN YOLTS  CCORD CAL FACTOR LHIT.VOLT CPL CAEN ID
1 2.2 1%+ 1.200 INCHES AC  LEFT RESR CHASSIS
2 2.0 X+ 1.009 INCHES 8C  RISHT REAR CHRSSIS
3 3. 20 3x-  1.200 INCHES AC  LEFT MCTOR MOUNT
4 2.2 4%~ 1.229 INCHES & RISHT MOTSR MOUNT
res cnan ref chan
ox2 %1
3 1
4 1
1 1
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FUTD CHZ 3.3

EEND

(0]
r
]
[a)

RT INPUT LIN
CH 2

s
ZA+

-&.ade

TIimElcEly:

2515-0100

E. MODE Pushbutton
1)

>¥ 1) AUTO CHANNEL
2) CROSS CHANNEL
3) PROEABILITYxx
A3 EXIT 70 MODAL ANALYSIS
S) EXIT TO RT-11

~C FaveG SuM FrED LUR --SEQ_
.3 HCCPT SIMGLE
FIGHT RESR CHASSIS '
n I 1 L 1 " L 1 ] . 1 L
; I ] i
- i i ot
i l ; o
V i 1
N R t
- ? Cor
' r .
- 1 ' H =
; b
- ; y T
R é : L
i s
N ! i
) | z
- l : -
! i
: : vl
) I i
! | ' —
: : . ; : : - : T
3.9 LIN TIME SEC) 8.83125
2.0 AMFL: 3.73le-03
B e e e e !
2)
made
1) ALTO SHANNEL
>% 2) CRCSS CHANNEL
3) PROBABILITYxx
43 EXIT TJ MODAL AMNALYSIS
) EXIT TO RT-11
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CRCES G2 3. 4u Ac FevG S FRES cGR. Bzo
EEND 2.3 ~CIPT SINGLE
PISHT RESP CHRZCSIS
] " L L ' . " 3 . 1 N ' : !
5.008 7 : | [
- ' l Pob
- i ! o
; 1 [
RT IMPUT LIN T T T
CH Z | A
ZAT i : o
- . : [
- : : ot
: i i ;
7L73 - : ; Do
) 1
3 !
- | i k
- { t L
H !
. i J L
¥ ! -
- i
. i L
i
- ] b
-3.00 i \
T T T T T T T T Y T T
9.0 LIN TIMESCEC) @2.832125%
TIME(SEC): @.¢ AMPL: 1.ZERe-a3
e e e
mode
13 AUTO CHANMEL
21 CROSS CHANNEL
2% 3, PROEREILITYxx
) EXIT 70 MCLDAL ANALYSIS
©) EXIT 70 RT7-11
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3a)

PECB

CHZ 3. 9w AC FAYG 3UM FREE SGR. 829
BEND 2.3 ACIPT SINGLE
RIGHT REAR CHASSIS
41 2 1 4 1 1 L : 1 1 1 1 1 1 1 ]
s.oo0 T | | l
- ; ' l t
- ; i by
: % L
RT INPUT LIN : : —
cH 2 ; ) ; CoL
2R+ . P
. ‘ | o
. ) ' Pt
i H | ‘
VLTS - ; i Py
- i | r
N | ] L
i i t
- i J r
' - | i L
‘- | |
R 3 I I
. ! ! -
-3.988 | { !
e N — : :
2.2 LIN TIME!SE2) 8.82125
TIME(SEC): 9.8 AMFL: 2.2
a v

4) Exit RTA

5) Exit RTA
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F. CHANS Pushbutton
1)

Response cnannel ascingments res chan
. 2%

¥ dezignates active channel

- oW

To modi1fy, use arrows

+

to move 2 oarnd TNTER rnew
channels

EMNTER 2 to dezactiuvate charnels

ENTES REZFONSE CHAMNNE

¥ 2

.
Actiué channeis and their CH # CQORD
Modal coordinate labels

To modify, use arrows
to move @ to CH #, ana
ENTER new lapel

Mouve B to Channel and
ENTER the New Coord

* 1X+
:
eoOb THZ 3.9v HC FAYS SUM FEE
SEND 6.3 ACTRT
RIGHT RESR CHRSSIS
B ! . : L . ! ) L !
.00 ; R [
- ' i F
- ' b
; [B
RT INPUT LIN —
H Zz . i : [
X+ : [
R ; , [
; 1 i
- i : P
YLTS - , Py
i ! :
i ; P
- i i bor
- : : b
¢ !
' - ! ! "
| ‘ |
] i |
1 H §
; | T
- ! | -
- i i b
-2.200 | i |
T T T T T 4 T T : : :
0.2 LIM TIMEISES) 3125
TIMEISEZ): 2.8 AMFL: 1.8BEe-23
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G. LEVEL Pushbutton
1)

ENTES CHRMMEL # Setup Channel: 1
to be SET LUF Voits Full Scale: 82.8v
* 1 MCTARL coord: 1X+

Cal factor: 1. 800
Cal units: INCHES
' per 1.2 wolt
Coupling: AC
Chan ID: LEFT RERP CHARSSIS
1.1)
Yolitz Full Scale Setup Channel: I
Yoits Full Scale: 2.2v
1) 8.68v MCDAL coord: 11X+
2) 4.8u Cal factor: 1.92089
3) 2.8v Cal units: INCHES
M) 1.0 per 1.2 volt
5) 2.5v Coupling: AC
€61 R.2% Chan ID: LEFT REAR CHASSIS
Ty B.iZE
8) 8.362%
la)
ENTER MCDAL COORDIMATE Serup Charrel: 1
in form nni+ Yolts Full Scale: &.8v
X 1X+ MODAL coord: 1X+
Cal factor: 1,080
>y Cal urits: INCHES

per 1.8 volt

Coupling:

Char ID: LEFT RERR CHARSSIS

1b)

AL FACTOR=<FACTOR > "UNITS"™  Setup Channel:
FEF 1.8 vCLT Yolts Full Sca

ENMTER <FACTOR> MCDAL coord:

% 1,929 Cal factor:

1
le: 8.0v

1X+
1.o600

Cal units: INCHES

Coupling: AC
Than ID: LEFT
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1e)

AL FRCTIR={(FACTOR> "UNITS™  Setup Channel: 1
PER 1.2 V¥OLT Yolts Full 5Scale: 8.8v
ENTER <CUUNITSD MCGLAL coord: 14+
* INCRES Cal factor: 1. 880
, Cal units: SR
7 volt
Coupling: #AC
Chan ID: LEFT REAR CHRSSIS
1.1.1)
Coupling Setup Channel: 1
Yolts Full Scale: 2.8u
K MOCEL coord: 1%+
Cal factor: 1.30s
Cal units: INCHES
per 1.8 voit
R:S-W DC REMOVAL Ceupling: AC

Chan ID: LEFT REAR ChASSIS

1.1.1a)

INTER CIHRMMEL 1.D. UREEL Se*up LThannel: 1
# LEFT REAR CHASSIS ¥olts Full Scale: E.dv
MODAL coord: 1X+
> Cal factor: 1,200
Cal units: INCHES
) per 1.9 wolit

Coupi:ng: AC
Chan ID: LEFT REAR CHRSSIS
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1.1.1b)

CROSE CHZ 2.2v AC FAyG UM FREE SLR 229
SEMND 8.3 ACCPT SINGLE
. RIGHT RERR CHRSSIS
5. ho ! . . ) . : L . . . ; . X , ; :
' | | |
- 1 L
I ! P
RT INPUT LIN ] :
CH 2 - i i [
14+ . : DT
- ! i oL
_ | Ll
VLTS - : ; o
H ; ‘
|
r - L
- ! !
-6.808 |
t T T T T T : T T T T T T
@.2 LIN TIME(SEC) B8.82125
TIMECSEC): 8.9 AMPL: —-3.3Z8e-024
=
1.1.2)
Coupling Setup Channel: L
Yeclts Full Scale: 8.8v
1) AC MODAL coord: 1X+
2) DC Cal factor: 1,068
35 ZEROD Cal uriits: INCHES
) BIAS SOIRCE per 1.2 volt
S) OCR:5-W DC REMOVAL Coupling: DC
Chan ID: LEFT REAR CHARSS5IS
1.1.2a)
ENTZIR CTHAMNEL I.D. LABEL Setup Chanmei: 1
® LEFT REAR CHRSZIS Volts Full Scale: 8.0v
MCLOAL coord: 1X+
> Cal factor: 1.a89
Cal units: INCHES
' per 1.8 volt

Coupling: DC

Chan ID:
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1.1.2b)

CF_«E <5 3.2 AC FREZ LR iz
ZEND ACCPT SZINGiE
PIGHT RPERR CHASIIS
. ! : . . R ! . L L 1 A N L R
a.oan 7 : :
- : !
. |
RT OINPUT LIN
H Z B ;
1R+ -
: -
- ' 5 1\.
v
LTS - ; P
i )
!
1 ]
| |
- 1 l .
! }
, L
|
- | !
- F
-Z.280
t T e T v T . T T T T
8.9 LIN TIMECSEC) 9.8212%
TIME.2EC): 8.3 AMPL: -1.ZEEe-03
i e s}
1.1.3)
Coupling Setup Charnel: 1
velts Full Scale: B.%2v
17 AC MCDAL coord: 1X+
23y DC Cal factor: 1.e99
3) ZERQ Cail units: INCHES
A) BIAS SOURCE per 1.0 volt
5) DCR:S.w DC REMOVAL Coupling: ZERQ

Zhan IL: LEFT RERR CHASZIS

1.1.3a)
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SCIE ~
" i n H
! - 3
~5. 5an L
t T T T r : T - v T 1 v -
2.9 LIM TIME! @, A312S
TIMELSECY a.3 AMPL: 1. 3RBe—az
5 REERS
1.1.4a)
Coupling Setup Channel: 1
Yoitzs Full Scale: 3.Qv
1) AC MODAL coord: 1xX+
Z) DC Zal factor: 1.8686
31 ZERO Zal units: INCHES
41 BIAS SOURCE per L.B volt
5 DCR:S-W DC REMOVAL Coupling: BIAS S0URCE

-

*

HMTER

EFT

2515-0100

1.1.3b)

Chan ID: LEFT REAR CTHRSSIS

CHAMMEL DL 0. LAEBEL Tetuc i
FEAR ThHASS5IS Yolts ie: 2.8
MCOAL coord 1+
Catl ar: L.oae
Cal umitz: INCHES
oer [.@ woit
Coupling: BIAS SQURCE
Chan ID: LEFT REAR CHASSIS
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1.1.4¢)

I Y UM FRED SR 228
2 ACTET SIFGLE
RIZHT RESF CHASEIS
i : L A | ; L .
3. 308 , :
= - -
- 1 t r
- . | Lok
; B
: ' o
i i [
- H : [
; P
- i i P
~5. 200 | ; i
} T T T T T - . ; - v T T +
©.9 LIM TIME{SEC) - 2.2312S
TIMECSEC:: B.2 AMPL: 3.731=-83
[ R
1.1.5)
Coupiing Setun Channsl 1
> Full Scale: &.8v
1) MODAL coord: 1A+
20 Cal factor:
3 Cal units:
4
¥ 5 REMOYAL Coupling:

Chan ID:

1.1.5a)

Setun Channel
Yoits Fuil Scale:
MODAL coord:
Cal factor: 1L.aea
Cal units: INCHES

per 1.8 volt
DCR:5-W DC REMOVAL
LEFT REAR CHASSIS

Coupling:
Chan ID:
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1.1.5b)

LI

ACCET
L I Il . i !
i | :
i oo
- .
i H x_
I | L
i v T M T T ~T T H
[z @a.221z2c
7]

H. FREQ Pushbutton

1)

FrEguency
ERZEEAMD
ZO0M min
ZOOM max

#+

fram: =

resolutian: 2.
sarmpling 1nterval:

4 of Lipes: 320
External e: OFF
frame Az

reszolution:
samoilng 1nterual:
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1b)

# of Lines Freguency Type: SRSEEAND
BRSEERND max freqg: 1@z4a

1) z@ Z200M min freq: 3.3

21 188 ZOCM max freg: laz4n

31 329 # of Lines: 32

41 51z  #MGDAL External le:  OFF

i=] frame size: 1nz4

=y resolution:

T sampling interual:

le)

External Sample equency Type: BASEEAMD

EASCEAMD max freg: laz4m
1y OFF Z200M min freq: a.3
21 ON Z00M max freq: 18z4a

# of Lines: 32
External Sample: OFF
frame size:! 18
resoluzion: 3z.98
sampling interval: 2

1d)

[ SR 1%} i S S S SRED L

! L " " n i L : H i L i

3. 906
FUT LIN
wLTS - : | P
i |

- i | 7
- 1 é b
-3, 008 | ;

e — ——r j
2.0 LIN TIME(SEC) 8.93125

TIME SEC,: 3.8 AMPL: —1.866e-23
@ T oe . -.:
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Sampls

#MTIEL

2515-0100

1f)
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. 2515-0100

Frogquenoy
ZRZEZAND max

13 OFF Z00M min freq:

2 ON ]

M mas rreg:
of Lines: .
~ternal Sa
roame 31zTeE!l

MR XN

rEsoiution:
sampiing interval:

i
— . . :
3.2 LIN TIMECSED) B.31580
TIME(SECi: 2.9
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2515-0100

DISPLAY GROUP 6

Miscellaneous Pushbuttons

A. OUTPUT SIGNAL

Output Signal

1) OFF

2) SINE WAVE
.3) RANDOM NOISE
4) .BAND RANDOM

Output Signal

1) OFF
2) SINE WAVE

. 3) RANDOM NOISE

4) BAND RANDOM

ENTER Sine Wave Frequency
with 1 Hz Resolution
* S00o

>

ENTER the RMS Level of
Output Sine Wave (@-4.5V)
¥ 8.9

>

)

Signal: Off
Signal Lewel: 9.2
Frequency Type: Baseband

2)

Sine Wave
8.3

Signal:
Signal Level:
SINE freq: 50860

Frequency Type: Baseband

2a)

Sine Wauve
8.9

Signal:
Signal Level:
SINE freq: 5008

Frequency Type: Baseband

2b)

Sine Wave
a.a

Signal:
Signal Level:
SINE freq: 5008

Frequency Type: Baseband
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Jutput Signal

1) OFF

2) SINE WAVE
¥ 3) RANDOM NOISE

47 BAND RANDOM

ENTER the RMS Leuwsl of
Output Moise (@-1.@V)
¥ A.2

Output Signal

1) OFF

21 SINE WAVE

37 RANDOM NOISE
>¥ 4) BAND RANDOM

ENTER the RMS Leuel of
Output Morse (@-1.@Y:
¥ 3.4

S

2515-0100

3)

Signal: Random Noise
Signal Level: a.3
Frequency Type:

3a)

Signal: Random Noise
Signal Level: @.9
Frequency Type: Baseband

4)

Signal: Band Random Moise
Signal Level: @a.a

Frequency Type: Ba;eband

4a)

Signal: Band Random Noise
Si1gnal Leuwel: 8.8
Frequency Type: Baseband
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4b)

RIGHT REAR CHASSIS

! i L L L H 1 i

L L

£.200

RT INPUT LIN _

e

CH 2 - AT N l;‘:. ] Y il
2K+ .. 1 \ A R e Y Al sl fuadi g AL B Mg giLile B LH,.[“
YLTS P TSl Lo TR TR BTV P P BT (3 'l,‘"n M
ALt L B L L A t
AL S ! L
- | i
-3.208 : —t
- T T T T T T T T T T T
2.8 LIM TIMECSEC) B.822125
ENTER the RMS {euvel of Signal: Band Random Noise
Output Noise (@-1.8V) Signal Level: 1.008
¥ 1.008 Frequency Type: Baseband
>
TIME(SEC:: 8.2 AMPL: B.@55a4

4c¢) Dual Display of OUTPUT Signal

o anp T——— e —
BT INPUT LIN J , | | i : N
cH 2 2 g bl bl i e
2X+ 4 { et 0 B oA ) LR AL AL A 8 1 Al 1 R AR
VLTS R el {"' T R TR T Y ST
4 LN il s ?
1 ! i { [
4 i { 1 [n
{ H 1
B : 7
-5.200 i i
ey —
B.2 LIN TIME(SEC) 7.23125

RIGHT REAR CHASSI

| . | : : . ) . . !
2. zo08a o i
RT SPEC  LOG f
CH 2 {
2X+ E T £
VLTS 3 i c
] i r
: N
2.060e-a4 ] ! L
r . ; . ~ . :
2.0 LIN FREQ(HZ) 19243
TIME(SEC): 9.@ AMPL: -@.4151
@ R
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