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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 
System Service Manual 

2515 Computer-Aided Test 
System Diagrams and Parts Lists 

SDRC Modal Analysis User Manual 

TSL2 Time Series Language 
for 2515 Systems 

2515-0101 

2515-0102 

2515-0170 

2515-0110 

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-ll 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 characteristics. 

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 two separable units: a keyboard 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. Functions 
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 main cabinet mounts the front pushbutton control panel, rear connector 
panel, 7" display CRT, and permanently installed 20-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 block 
diagram discussion which follows. 

1-2 
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Table 1-1. List of Specifications 

DIMENSIONS AND WEIGHT 

Main Chassis: 
Height 
Width 
Depth 
Weight 

Keyboard Chassis: 
Height 
Width 
Depth 
Weight 

Printer Chassis (Opt): 
Height 
Width 
Depth 
'iVeight 

POWER REQWREMENTS 
Voltage 
Frequency 
Power 

ENVIRONMENT 
Temperature 
Humidity 

Safety Standard 
Test Standard 

1-3 

10.5 inches (27 cm) 
17.0 inches (43 cm) 
24.0 inches (SI cm) 
70.0 pounds (32 kg) 

1.8 inches (5 cm) 
19.3 inches (49 cm) 
8.5 inches (22 cm) 
5.S pounds (2.52 kg) 

4.7 inches (11.8 cm) 
20.75 inches (52.7 cm) . 
8.4 inches (21.4 cm) 
8.3 pounds (3.9 kg) 

120, or 220-240 nominal 
50/S0 Hertz 
800 Watts maximum 

l00C to 45°C, operating . 
2096 to 8096 RH @ 400C 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. 

Number of Zoom Mode Channels: 

Frequency Range: 

Anti-Alias Filters: 

Dynamic Range: 

Amplitude Flatness: 

Input Sam pIing: 

Max Channel-to-Channel Difference: 

Input Impedance: 

Input Coupling: 

Sensitivity: 

Maximum Operating Level: 

Maximum Voltage: 

BASEBAND ACQUlSITION 

Bandwidths: 

Frame Size: 

Frequency Lines: 

1-4 

(optionally expandable to 16). 

Two channels standard (optionally· 
expandable to 8). 

DC to 25.6 kHz with alias protection 
on all channels. 

14 selectable digital filter ranges 
below 25.6 kHz. One analog filter at 
25.6 kHz. 

>70 dB with 12 bit AID conversion, up 
to 20 kHz. 

± 0.25 dB over the entire frequency 
range. 

Simultaneous sample and hold (all 
channels). 

Amplitude Phase 
0.4 dB 2.0 degrees phase to 10 kHz 
0.5 dB 4.0 degrees phase to 20 kHz 
0.8 dB 8.0 degrees phase to 25 kHz 

lOOK ohm shunted by <150 pf. 

AC (-3 dB at 0.8 Hz), DC, ICP type 
transducer bias source. 

Eight ranges (62.5 mY, 0.125 V, 0.25 V, 
0.5 V, 1.0 V, 2.0 V, 4.0 V, 8.0 V peak 
input). 

10 volts (full-scale sensitivity 
typically tolerates a 20% overrange). 

Protected to 25 V. 

15 selectable ranges from 1.25 Hz to 
20.48 kHz, plus 25.6 kHz. 

6 selectable ranges from 256 to 8,192 
points! channel. 

320 alias-free lines for every 1,024 
input points. in the frame (except 400 
lines on 25.6 kHz range). 
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Table 1-1. List of Specifications (continued) 

ZOOM ACQOlSITION 

Operation: 

Control: 

Bandwidth: 

TRIGGERING 

Acquisition Modes: 

Trigger Level: 

Trigger Slope: 

Trigger Delay: 

Pre -trigger: 

Post-trigger: 

External Trigger: 

STORAGE 

Capacity: 

1-5 

User-specified window in the range 
d.c. to 25.6 kHz. 

Center frequency selectable to 1.0 Hz 
resolution anywhere in d.c. to 25.6 
kHz range. 

Selectable in factors of 2 from 2.5 Hz 
to 20.48 kHz. 

Free run or triggered. 

Adjustable percentage of full scale. 

+or -

Pre-trigger and post-trigger delays 

t <T (T is the time of one frame) 
- (t is sample interval) 

<32,000 t (t is sample interval) 

TTL level. 

20 Mbytes on Winchester drive and 0.5 
Mbytes on mini-floppy drive. 
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Table 1-1. List of Specifications (continued) 

OUTPUT SIGNALS 

Sine Wave: 

Random Noise: 

Band Translated Random Noise: 

Amplitude Adjustment (all signals): 

DISPLAY 

Size: 

Resolution: 

1-6 

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): 

Processing 

Maximum 
Num ber of Frequency Lines 
(Cross-Channel Acquisition 

Mode) 

320 

512 

640 

1280 

2560 

Measurements Performed: 

Time domain: 

Frequency domain: 

Amplitude domain: 

mock Arithmetic Operations: 

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

Eight ranges plus autoranging. 

Number of Channels 

Standard Optional 
Memory Memory 

1-7 

16 16 

12 16 
8 . 16 

4 16 

2 12 

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

Input spectrum, frequency response 
function, coherence, auto power spec
trum, linear spectrum, power spectral 
density, cross power spectrum, trans
missibility, coherent output power. 

Probability density function, cumulative 
distribution function. 

+, -, x, +, integration, differentiation. 



Averaging 

Types: 

Control: 

Weighting Windows: 

Acquisition Modes: 

Free Run: 

Automatic or Manual: 

storage 

Spectrum Recall: 

Setup/Recall: 

Display 

Graphics: 

Formats: 

Cursors: 

Single: 

Sideband: 

Harmonic: 

'"'" . 

1-8 

Additive, subtractive, exponential, 
peak hold. 

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

Uniform, Hanning, 
(Blackman-Harris), 
response (impact), 
padding). 

fiat top, special 
force (impact), 

correlation (zero 

Free run, auto arm trigger, manual 
arm trigger. 

New measurement initiated at 
completion of previous measurement. 
Overlapped processing allows data 
frames to be 0%, 50% or MAX 
overlapped. 

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. 

Tleal-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 acquisiton 
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 diagram 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-ll/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-ll Q-Bus and the Microprocessor bus. 

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

1-9 



2515-o100/C-1 

WINCHESTER 

wtDESTERU 
DISK 

PORT2 DRIVE 

REMOTE CONT'ROI.. 
AUX PORT 3 SERIAL PORT 1 PANEL lSI-11123 FlOPPY 

I PORT 4 
INTERFACE 

(FRONT) M'ERFACE 
~ 

L FLOPPY 
DISK 

DRIVE 

.. II. 

< Q.BUS > ... 1 P' 

NO FIFO CONT'ROI.. Q-BUSM'FC PRINTER INTFC ~PR 
CHANNa. 

DATA .. ~~ L CONI'ROl MEMORY I-- CPU I- DISPLAY f-+CRT 
~ ~ ClON1'fQ.LER 

KEYBOARD INTFC ~K· EYBOARO 

.. ~ ~ I ~ "I 7 
LtoIBUS 

NPuT . ::::::: CHANNa. ~ MEMORY PROM UTILITY 

CHoW.IELS ---t BOARDS 
I ~",' 

---t 
1-4 

I .. II. 

< MICROPROCESSOR BUS ... r 

Figure 1-1. Simple Block Diagram, .2515 Computer Aided Test System 
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The LSI-ll/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-llAA floating point and memory management unit 
(MMU) is also installed in the standard 251S system. 

1.4.1.2 Winchester/Ploppy Interface Board (WINe05). The WINCOS is a Q-bus com-
patible board. It provides DEC RX02 emulation for the S i -inch floppy drive at a 0.5 
megabyte capacity and emUlation of two RLOI devices for the Winchester at 10.0 I 
megabyte capacity each. 

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

1.4.1.3 Winchester Disk Drive. This disk drive is supported by the WINCOS RL01 I 
emulation and provides 20.0 megabyte formatted capacity. 

1.4.1.4 Floppy Disk Drive. This si" 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-ll/23 processor through the WINCOS controller. The si" disk is 
two-sided, removable, and provides standard 96 tracks per inch in double density 
recording, amounting to O.S megabyte total storage capacity. 

1.4.1.5 Serial Line Interface Board. The PM-DLVllJ is a 4-channel (four ports) 
asynchronous serial line interface between the LSI-ll Q-Bus and other devices. 
Port 1 is used to interface with the front control paneL Port 2 connects the 
LSI-ll/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-ll/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 switch locations and an additional 22 available for future expansion 
(total101). Fourteen LED indicators provide mode and entry verification and cursor 
status. A tone generator and speaker provide IS 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-ll/23 processor. 

1.4.1.'1 2501 CPU Board. The 2S01 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 ahd 16-bit wide data paths. The instructions 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, Arn2901. The CPU contains a scratchpad and stack 
memory consisting of 2S6-words by 16-bits addressable in several modes. The 
2S6-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 scratchpad memory, real time clock, an<d ·fractional multiplier. 

The scratchpad 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 aITiong three ports. These ports are 
provided for the LSI-ll/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-ll/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 Memo!! 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 calculations in conjunction with the 'microprocessor. 

The test signal generator is designed to generate sine wave and random 
signals. The generated test signal 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 distinct 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 cissoid (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 command, hardware 
scrolling 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 SOPTWARE 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 RT-ll Runtime System 
1 ea. 2515-0650 RTA Real Time Analyzer 
2 ea. 2515-0690 XXDP Diagnostics 
1 ea. 2515-0691 RT-ll Diagnostics 

1.6 OPTIONS AND ACCESSORIES 

Several hardware options and accessories are available for system expansion 
and general use. 

2515-9400 
2515-9401 
2515-9402 
2515-9503 
2515-9404 
2515-9405 
2515-9407, -9408 
2515-9415 
2515-9427 
2515-9431 
2515-95XX 

Rack Mount Kit 
Channels 5-8 (with 16 ch. BNC box) 
Additional Four (4) Input Channels 
Large Screen Moni tor 
Extended Memory, 1 Mbyte total 
Dual 8" Floppy Disk Drive 
Shipping Cases 
Digital Tracking Synthesizer (SPIN) 
Accoustic Probe Kit (INTEN) 
Printer /Plotter 
Scanner 

Although printer paper, floppy diskettes, and ink cartridges are available 
from GenRadj HP92261A paper or equivalent, CDC 429 diskettes or equivalent and 
51630A ink cartridges or equivalent can be used. For specific installation instruc
tions for optional equipment, refer to Section II, paragraph 2.12. 

Software and communication options are als() available: 

2515-9426 
2515-9430 
2515-9444, -9452 
2515-9450 
2515-9451 
2515-9453 
2515-9460 
2515.-9469 

INTEN II 
Ethernet Link 
DataL ink 
TSL2 
FORTRAN Toolkit 
MODAL Plus· 
SPIN' 
IEEE Link 

A GenRad .representitive can provide detailed information and assistance in 
selecting these and additional system options. 

1.1 CONTROLS~ INDICATOB,S, 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 m. The pushbuttons ~re 
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 m, paragraph 3.3. 
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Figure 1-2. Front Panel Controls, Indicators, and Connectors 
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Types: 

Name 

2515-0100 

Table 1-2. Front Panel Controls, Indicators, and Connectors 

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

Type Function 

DISPLAY Group 

REAL 
TIME 

AVG 

MEM 

NEXT 
CHAN 

SINGLE 

DUAL 

OVLY 

EXCHNG 

NEXT 

I::. (UP) 
V (DOWN) 

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

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

Immed Displays data retrieved from storage by the most recent 
RECALL. 

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

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

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

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

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

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

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

FUNCTION Menu 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 

X SCALE 

Y SCALE 

CHANNEL 

UNITS 

BLOCK 
MATH 

Type 

Menu 

Menu 

Entry 

Menu/ 
Entry 

Menu/ 
Entry 

Function 

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

Presents menus for choices of Y axis scales: linear or 
logarithmic, 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 
seconds/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 function is not presently implemented.) 

ACQUISITION Group 

RUN 

CaNT 

ARM 

HOLD 

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

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

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

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

Name Type Function 

CURSOR Group 

< (left) 
> (right) 

MAIN 

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

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

HARMONIC Immed Displays additional cursor lines at harmonics of the main 
cursor frequency. 

SIDEBAND Immed 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. 

REF SET Immed Fixes a reference cursor at current location of main cursor. 

ABS/REL 

STORE 

RECALL 

> < (dec) 
< > (inc) 

The ABS/REL function may be used to obtain cursor readout 
as ratios or differences between the main and reference 
cursors. 

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

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

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

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

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

STORAGE Group 

TYPE 

DIR 

Menu/ 
Entry 

Menu/ 
Entry 

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 

STORE 

RECALL 

Type Function 

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

Entry Requests entry of desired record identification and executes 
recall to MEM. 

MEASUREMBNT SETUP Group 

MODE Menu 

CHANS Menu 

LEVEL 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-ll 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. 

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

AVERAGE Menu 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. 

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

TRIG Menu 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) 

Name Type 

STATE Print 

MJSCELLANBOUS 

CRT BRT 

OUTPUT 
SIGNAL 

PLOT 

BOOT/HALT 

ON-OFF 

Function 

Presents four-page printout of current st.atus, 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-ll on power up. Push switch 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 BNC Input channels 1 through 4, is V peak maximum for 
CHANNELS Recept calibrated analysis. 
A,B,C,D 

OUTPUT 
SIGNAL 

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

Name Type Function 

INPUTS Coax Channels 1 through 16 inputs, f8 V peak maximum for 
calibrated analysis. 

KEYBOARD 5-pin Mates with keyboard jack. 
Recept 

VIDEO BNC Composite video output for external large-screen display 

EXT SAMP 

EXT TRIG 

FLOPPY 
DISK 

REMOTE 

AUX 
REMOTE 

PRINTER 

OPTION 

,120 V 
220-240 V 

Recept monitor. ' 

BNC 
Recept 

Input for externally supplied sampling rate clock. TTL 
level, 0 to + 5 V maximum, 65,536 Hz maximum. 

BNC Input for externally supplied digital trigger. TTL level, 0 
Recept to +5 V maximum. 

50-pin Mates with floppy disk drive cable. 

25-pin RS-232 port to LSI-ll bus (one channel, normally used for 
DATALINK remote file transfer). 

25-pin RS-232 port to LSI-ll (two channels, one normally used for 
optional digital plotter, one spare). 

36-pin Mates with cable from thermal printer used for screen 
copy function. 

Blank Reserved for additional option cabling. 

3-cond Power cord receptacle. 

On the 2515 there are three RS-232 ports available: Ports Z, 3, and 4 that are labeled 
REMOTE for port 2 andAUX REMOTE for ports 3 and 4. Ports 3 and 4 are combined 
in the AUX REMOTE port. Port 1 is used for the front panel and is not accessible. 
The base address is 175640, and the vector is 340 for the interface. Refer to the table 
below. 

PORT. 

PORT 1 
PORTZ 
PORT 3 
PORT 4 

ADDRESS 

175640 
175650 
175660 
175670 

VECTOR BAUD 

340 300 
350 9600 
360 1200 
370 300 
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REMOTE PORT PIN ASSIGNMENT 

(PORT 2) 

-< 4 <-- REQUEST TO SEND 

-< 6 <-- DATA SET READY 

-< 20 <-- DATA TERMINAL READY 

-< 3 <-- RECEIVED DATA 

-< 2 <-- TRANSMITTED DATA 

-< 7 <-- SIGNAL GROUND 

-< 1 <-- PROTECTIVE GROUND 

AUX REMOTE PORT PIN ASSIGNMENTS 

(PORT 3) (PORT 4) 

-< 4 <-- REQUEST TO SEND -< 19 <-- REQUEST TO SEND 

-< 6 <-- DATA SET READY -< 25<-- DATA SET READY 

-< 20 <-- DATA TERMINAL READY -< 18 <-- DATA TERMINAL READY 

-< 3 <-- RECEIVED DATA -< 16 <-- RECEIVED DATA 

-< 2 <-- TRANSMITTED DATA -< 14 <-- TRANSMITTED DATA 

-< 7 <-- SIGNAL GROUND .:.< 7 <-- SIGNAL GROUND 

-< 1 <-- PROTECTIVE GROUND -< 1 <-- PROTECTIVE GROUND 
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Name 

SETUP 

COpy 

PAGE/ 
SCROLL 
(PF1) 

ROLL 
(PF2) 

AUTO 
PRINT 
(PF3) 

ERASE 
(PF4) 

1.8 

2515-0100/C-1 

Table 1-4. Keyboard Special Function Keys 

Function 

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

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

Toggles display into PAGE mode where output is stopped 
when screen is full, or into SCROLL mode where old output is 
scrolled 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. 

Scrolls display up by six alphanumeric lines to allow 
continued output. For operating system use, not RTA 
analyzer program. 

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

Era.ses entire display. 

PREVENTIVE MAINTENANCE 

The air filters are the only components within the system requmng 
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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SECTIONB 

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 INmAL 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 BACK MOUNTING 

Instructions for rack mounting are suppUed 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. 

Step 2. 

Step 3. 

Step 4. 

Switch power ON/OFF switch to OFF. 

Disconnect power cable from ac power source. 

Remove 6 socket-head screws from sides of top cover and 
carefully Uft cover off unit. 

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 in fiat screwdriver, push switch up ·for 220-240V; push 
switch down for 120V. 

Step 6. On rear panel, install fuse of appropriate rating: 120V, SA 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 S. 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.'1.2 Switch Settings For Optional Printer/Plotter 

Printer/Plotter option is shipped with a separate power module for either 110 or 220 
volt operation and cannot be changed. 

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 unit 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-ll 
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. 
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2.9 UNIT IRTBRCOHMECTIONS 

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 
lnumber 21 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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r------, 
I REMOTE I 
I COMPUTER I 
I SYSTEM I 
I I · --,- -_ . 

I DIGITAl. I 

~ ~~~:: .I ..... -----.1 
InclcalH _ or_ 
aptI_ In .,Oft ...., ...... 

PORTI2 REMOTE (DATALlNK) 

PORT 13 AUX. 

DUAl. 8" FlOPPVOPTION 
EEE KIT OPTION 

ElHERNET OPTION 

LARGE SCREEN 

PORTMSPARE 

OPTION 

MONITOR OPTION VIDEO ~ 

~ O~--~~~C--~--l_J 
~--~-------~ ~C 

ACPOWER I 

1 

CHANEL EXPANSION 1-__ ~~~_--I~--1 
CHASSIS CAPTIVE 

INPUTS 

~--------~----~ ~----f DIGITAl. TRACKING SYNTHESIZER I 
PAMER 

~ 

~. 7 REMOTE 
'------' 

\ ____ --'7 AUX. 
- REMOTE 

2515 
REAR 
PANEL 

KEYBOARD 

KEV8OAR9 D 

\ 7 
CAPTIVE 

ACPOWER PRINTERlPl..OTTER 

E:j~ I~I~------------~ 

ACPOWER I 

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 P AMILIARIZATION 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 
hardware 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 operation 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 Power-up and Program Start (Stage 1) 

Step 1. Set the POWER switch ON. The system will take about 10 seconds to 
start the disk, execute a brief basic. self-test diagnostic, and call the 
hardware bootstrap loader program. As the display CRT warms up, you 
will see a display similar to the following: 

DE'll> 

00002 I 

DOODDe 

IlT1bD 

IlllbD 

DoO[m I 

DoooeD 

The 6-digit numbers are the result of the microcode start-up diagnostic. 
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. 

Step 2. Press the RETURN key on the keyboard. This is a default response to the 
DE¥.> prompt, telling the system to boot from the default device which is 
device DLO: (Note: You can boot from other devices as described in 
Section m.> If you do not respond (with a carriage return ( CR) to the 
DEV prompt, the system will automatically boot DLO in about I-I 
minutes. 

The hardware loader will load and start the RT-ll 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: 
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DEV> 
RT-11SJ(GR0)V05.00 • 
2515 SysteM 
PrOM Revision - 1-Nov-83 
Channels - 1-4 
MeMory Size: 128k Words 
18-Jan-84 Change Date? ---) 

Step 3. 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-Jl.ln-83(CR): To change the complete date. 

Step 4. 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-ll monitor will return a prompting dot (.) 
indicating that it is ready for commands. 

Step 5. Enter the command: .R RTA (carriage RETURN). R is a RUN command to 
the monitor. RTA is the file mime 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 

8.000 _ 

RT INPUT LIN : 
CH 2 
2X+ 
VLTS 

-
-8. 000+-}-.---r-...---r--+-.---r----r---,r--+-~__.-...___r___t~ 

0.0 

>* 1) DATA fro~ FILE 
2) DATA fro~ ME~ORv 
3) PANEL fro~ FILF 
4) PANEL fro~ MEMORY 

TIME(SEC): 0.0 

LUI TIME(SEC) 0.03125 

r~~e/Source: DATA froA FILE 
Restriction: TRANSFER FUNCTION 
StDrage Labels: NORMAL 
c.urrent File: 
FIle Status: CLOSED 
File For~at: MODAL 

AMPL: -1.8SSe-03 
o c:::::::::::J 

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 screen. 

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. 
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Step 9. Press the REXT 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. 

Step 10. In the ENTR. Y group, press: 

o ENTBR 

Panel Memory Buffer #0 contains the panel setup parameters for this 
checkout test, which take effect upon ENTER. 

Step 11. Press SINGLE. This turns the final RECALL menu page and restores the 
full display, which should now appear as follows: 

CROSS CH2 a.0u 
BBND 

AC FAVG SUM 
0/8 ACCPT 

RIGHT REAR CHASSIS 

8.000 

FREE SQR 32a 
SINGLE 

RT INPUT LIN-------+--------.,I--------+-+
CH 2 
2X+ 

VLTS 

-
-8. 000+-1-r---r---..,..--r--4---.--.---.----.---I-, ___ -....---.-.j--l. 

0.0 LIN TIME(SEC) 0.03125 
TIME( SEC): 0.0 AMPL: 1. 8SSe-03 

o 

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: 

>* 1) OFF 
2) SINE WAVE 
3) RANDOM 

Step 14. Select 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 
Output Signal 
(0-1.0V) Random 
(0-4.5V) Sine 
*0.0 
> 

Signal Level: 0.0 
Output Signal: RANDOM 
Random Bandwidth: ACQUISITION 
Random Type: NON-REPEATING 
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: 

2-11 



8.000 

RT INPUT LIN 
CH 2 
2X+ 
VLTS 

RT SPEC LOG 
CH 2 
2X+ 
VLTS 

RIGHT REAR CHASSIS 

0.0 

RIGHT REAR CHASSIS 

• 

LIN TIME(SEC) 0.03125 

2. 000e-04 l--~-+---.-----l""---r--+-----r--+--.,...---f-1-
0.0 LIN FREQ(HZ) 10240 

TII'1E( SEC): 0.0 AMPL: -0.4151 
o ~ 

NOTE: The spectrum display may occasionally be rescaled automatically to 
accommodate spikes in the changing spectrum. Scaling 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 f8 V to 
±4 V. 

Step 19. Press DOWN-arrow again. Check that the range changes to :t2V and that 
there is an OVLD indication at lower right with a reverse video box in the 
channel 2 position. Note that channell, 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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2.11. T Switch Displays and Compare Channels 

Step 21. Press NEXT CHAN in the DISPLAY group. Both upper and lower displays 
will switch to channell, which should appear the same as channel 2 
except for the channel number and MODAL coordinate (IX +) in the 
annotation at the left. (Channel 2 was first in this sequence because it is 
the first response channel.) 

Step 22. Press EXCBNG 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. 

Step 23. Press CHANNEL in the DISPLAY group. At the lower left in reverse 
video will appear the prompt: 

Channel = 

Step 24. In the ENTRY group, press: 

2 ENTER 

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

Step 25. 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 

Step 26. Select TIME and press BNTER. Upper display is now channel 2 time 
domain input. FUNCTION menu remains in place of lower display. 

Step 27. 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 : 
FULL SCALE 

INPUT 
LEVELS 

r-- r--

,.-, i,.-, 
I 

CHANNEL • : 1 2 * * 

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 

RT INPUT LIN 
CH 2 
2X+ 
VLTS 

RT INPUT LIN 
CH 1 
1X+ 
VLTS 

0.0 

LEFT REAR CHASSIS 

0.0 
TIME(SEC): 0.0 

LIN TIME(SEC) 

LIN TIME(SEC) 
AMPL: -0.7845 

o 
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2.11.8 Set Up Display and Run an Average for Transfer Function Measurement 

Step 29. 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 

Step 30. Press Y SCALE in the DISPLAY group. The menu is: 

1) LIN AUTO SCALE 
2) LIN EXPAND 

>* ,3) LOG AUTO SCALE 
4) LOG EXPAND 

Step 31. 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 screen, and watch the "noise" 
spectrum natten as more frames are averaged. 

Step 32. Press BUN in the ACQUISITION group to start the average. (Repeat if 
desired.) 

Step 33. Press the PUNC110N 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 

Step 34. Select 3) TRANSFER PUNC110N 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 

2.088~ ________ ~ ________ +-________ +-________ r-________ ~ 

-
AV TF LOG: 
CH 2/CH 1 -
2X+/1X+ ~--------4---------+-------~+---------~--------~ 
VLTS/VLTS _ 

MAG 
~--------~---------+---------+--------~--------~~ 

2.000e-03 1+-----~---r----r---~----r---~--_,----4_--~----~ 
8.13 

FO"I'Iat 

1) BODE 
>* 2) MAGNITUDE 

3) PHASE 
4) REAL 
5) IMAGINARY 
6) MAGNITUDE us. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

FREQ( HZ): 0.09 

LIN FREQ(HZ) 

function: TRANSFER FUNCTION 
CPX Function 

fO"I'Iat: MAGNITUDE 
COH Bink LeueI: 0.0 

MAG: 1.0131 
8 

102413 

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 

20.00 

Ali TF" LIN 
CH 2/CH 1 
2X+/1X+ 
DEGREES 

PHASE 

-3813.0 

1) BODE 

0.13 

2) MAGNITUDE 
>* 3) PHASE 

4) REAL 
5) IMAGINARY 

I 

6) MAGNITUDE us. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

FREQ( HZ): 0.00 

, 

LIN FREQ(HZ) 

function: TRANSFER FUNCTION 
CPX Function 

fO"I'Iat: PHASE 
COH Bink LeueI: 0.13 

PHASE: -9.620e-03 
8 
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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 RERR CHASSIS/LEFT REAR CHASSIS 

10.00 -

All TF LIN _ 
CH 2/CH 1 : 
2X+/1X+ 
DEGREES 

PHASE 

! 

-10.0041 __ ~~ __ ~ __ r-__ +-__ ~ __ 4-__ ~ __ ~ __ ~ __ -+~ 

> 

0.0 

ENTER MIN, MAX values 
for LIN Y EXPANSION * -10.00,10.00 

FREQ( HZ): 0.00 

LIN FREQ(HZ) 10240 

Y Scale: LIN EXPAND 
EXPAND Min Y: -10.00 
EXPAND Max Y: 10.00 

PHASE: -9.620e-03 
8 c:::::.:::J 

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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2.11.9 Storage Exercise (Stage 5) 

2.11.9.1 STORE. 

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

RIGHT REAR CHASSIS/LEFT REAR CHASSIS 

10.00 -

AV TF LIN _ 
CH 2/CH 1 -
2X+/1X+ 
DEGREES 

PHASE 

-10.00~;~ __ '-__ -+ __ ~r-__ 4-__ ~ ____ ~ __ ,-__ -+ ____ ~ __ ~ 
0.0 

>* 1) DATA to FILE 
2) DATA to M(MORY 
3) PANEL to FILE 
4) PANEL to MEMORY 

F"REQ( HZ): 0.00 

LIN FREQ(HZ) 

T~pe/Dest: DATA to FILE 
Storage Grouping: SINGLE 
Restriction: TRANSFER FUNCTION 
Storage I ~bel~: NORMAL 
C .... rrent Fi Ie: 
File Status: CLOSED 
FIle ForMat: MODAL 

PHASE: -9.620e-0 
8 

10240 

Step 37. Move pointer to DATA to MEMORY, USing the UP-DOWN arrow buttons. 
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Step 38. Press NEXT. The following menu will appear: 

ENTER RES COORD, REF COORD, 
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. 

Step 39. 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. 

2.11.9.3 DIR. 

Step 40. If STORAGE/DIR button is pressed the following menu appears: 

Directory 

>* 1) User Disk File 
2) Memory 
3) Memory Panel 

Step 41. 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 A VG 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. Seleet 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. 

Step 44. Press DUAL. The AVG data will appear in the lower display for compari
son • 

. 
Step 45. Press FUNCTION and note that the Format menu appears since the 

function may not be modified for a recalled function. 

Step 46. Seleet BODE and press ENTER. 

Step 47. Press EXCHNG, then NEXT (to format menu). 

Step 48. Seleet 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. 

2.11.10 Measurement Setup Exercise (Stage 6) 

Step 49. Press CHANS. The list on the right shows the current channel pair 
selections with asterisks ( .) indicating the active channel pairs. 

Step 50. Use the up and down arrows to move "@" sign. Move the @ symbol to pair 
2, 1 and then press 3, 4 ENTER. 

Step 51. 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 A VG data. There are. other setup 
changes which will also cause this to occur. 

Step 52. Move the BNC connections from input channels 1 to 4 and 2 to 3. 

Step 53. Press REAL TIME data source. 
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Step 54. Press PBEQ, select Baseband, then press NEXT. The following menu 
requests: 

ENTER Maximum Frequency 

Step 55. Bespond 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. Press TBIG and, from the menu, select 3) AUTO ARM EVEBY PRAME for 
auto-armed trigger mode. Press ENTER. Note that the ARM and HOLD 
lights alternately flash. 

Step 57. Press AVG, then BUN, and observe the AVO again. 

Step 58. Press EXCHNG. 

Step 59. Recall memory buffer 2 to the upper display by pressing BECALL, then 
NEXT, then enter 2, and press ENTER. 

Step 60. Press DUAL. Compare the differences in labelling. 

2.11.11 Return to RT-ll 

Press MODE (measurement group). 

Select 5), then press ENTER. 
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SECTIONm 

GENERAL OPERATION 

There are general operations that are common to the operation of any 
program being used in the 2515 system. This section will describe general program 
rela tionships, keyboard operation, and optional prin ter /plotter operations. Only 
those printer/plotter operations specifically affecting 2515 system operation are 
described. 

3.1 GENERAL PROGRAM RELATIONSmps 

Application software packages for the 2515 system are designed to run under 
the Digital Equipment Corporation RT-11 single-user operating system for the 
LSI-11 processor. A subset of RT-11, called Run-Time RT-11, is supplied with the 
system and is included on application disks so that each one is a self-contained, 
ready-to-run package. Run-Time RT-11 provides a monitor which performs various 
services for the application programs, a device handler routing for the disk drive, 
and numerous utility functions that you will use for managing files on disks. 

The 2515 analysis system, RTA Real Time Analyzer, software runs under the 
Run-Time RT-11 operating system software. When the system is shipped, all of the 
necessary RT-11 programs, a bootstrap routine, and the RTA operating program file 
are resident on the internal Winchester disk drive. 

Detailed descriptions of program operations for the Run-Time RT-11 and 
RTA Real Time Analyzer programs are provided in Sections IV and V, respectively. 

3.2 SYSTEM POWER ON 

When power is turned on (Power On/Off switch is pressed to ON) the system 
executes a self-test diagnostic. This is indicated by the appearance of six 6-digit 
numbers in the center of the screen. The last number being equal to zero indicates 
that no errors were detected during the diagnostic (see paragraph 2.11.3, Step 1). A 
flashing cursor at the lower left corner of the screen is displayed when the 
diagnostic has finished and the system is waiting for the Winchester disk to get up to 
operating speed. When up to speed, a prompt from the hardware bootstrap program 
is displayed at the lower left corner: 

DEV> 

Strike the carriage RETURN key on the keyboard to bootstrap the R T-ll 
monitor program from the Winchester disk, DLO:, which is the default system 
device. 
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NOTE: To boot to the floppy disk (if appropriate software is mounted) enter device 
code DY in response to the prompt. If no entry is made, the system will 
automatically boot from the Winchester after approximately a 90 second delay. 

NOTE: If the system is turned off, then on rapidly, the Winchester will continue to 
spin down, and then spin up again. This will cause a long delay the DEV> prompt 
appears. 

The monitor runs a startup program that will print a list of some of the 
system characteristics and then stop with a request for entry of date and time. To 
accept the date as displayed, strike RETURN key. To change the date, enter all or 
part of the new date in the form dd-mmm-yy (see paragraph 2.11.3, Step 3). To skip 
the time, strike RETURN. If desired, enter a time in the form hh:mm:ss. 

3.3 KEYBOARD OPERATION 

If desired, the system may be controlled entirely from the keyboard without 
using the panel (or by a combination of both). The keyboard is illustrated in figure 
1-4. Special function keys are listed in table 1-4 and described in the following sub
paragraphs. 

All panel pushbuttons are represented by two-letter codes and are listed in 
Section V, paragraph 5.14. 

When the system is in a menu state that is expecting a "text" entry, that is, 
alpha characters or mixed alphanumerics, alphanumerics will be echoed just as if 
they were entered by the ENTRY group buttons until the entry is terminated by: 

ENTER = (backslash) on keyboard 
NEXT = RETURN on keyboard 

or ; on keyboard which is the terminator to return to command mode 
and ignore previous "text" entry, the same as pressing 'another 
button before ENTER or NEXT. 

When the system is expecting a pure numeric entry, numerals will be 
echoed, but any alpha characters will be taken as command codes. 

At all other. times alpha characters from the keyboard will be taken to be 
two-letter command codes for the pushbuttons. These alpha entries are not echoed. 
They take effect as soon as recognized. No execution terminator is required. For 
example, if the system is not in a "text"-entry menu state, typing the characters: 

DAMF 

will cause it to select the AVO display (code DA), and put up the MEASUREMENT 
SETUP FREQ menu (code MF). 
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3.3.1 SETUP 

There are several system options and auxiliary functions that are controlled 
via the keyboard SETUP key. 

Pressing the keyboard SETUP key toggles the setup function on and off. 
When the key is first pressed (at any time during operation), the entire display 
scrolls up slightly to allow presentation of two lines of system option functions at 
the bottom of the screen as shown below. When done with these operations, press 
the keyboard SETUP key again to erase these lines, scroll the display back down, and 
restore the program to normal o-eration. 

1 line on 
2 mode GR 

3 color normal 
4 cursor block 

5 click off 
6 rate 60 Hz 

7 scroll fast 
8 maintenance o reset 

Pressing the corresponding numeral key on the keyboard will toggle these 
conditions on or off, or enter the indicated state, as described below: 

1 Line ON/OFF 

2 Mode GR/ANSI 

3 Color Normal/Reverse 

4 Cursor block/under 

5 Click off/on 

Toggles the terminal (i.e., the keyboard and 
display and the terminal emulator functions 
of the GenRad microprocessor) on-line and 
off-line and back. In off-line the terminal 
operates independently and does not 
communicate with the system. 

Toggles the terminal mode between GenRad 
standard and ANSI modes. GR mode is 
required for 2515 program operation. 

Toggles the display presentation between 
normal video and reverse video with light 
background and dark lines. 

Toggles the alphanumeric cursor between a 
background block at the next character 
position versus an underscore line at the 
next character positon. The cursor appears 
only during RT-ll operations. It is not used 
by the signal analysis program. 

Toggles the keyboard key-click simulator 
off and on. 
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6 Rate 60 Hz/50 Hz 

7 Scroll fast/slow 

8 Maintenance 

9 Not Used. 

o Reset 

2515-0100/C-l 

Toggles the display and clock rates between 
60 and 50 Hz to correspond to the local 
power line frequency. The power-up default 
rate, 60 or 50 Hz, for this item is set by an 
internal jumper wire as appropriate for the 
original destination of the system. This 
item should not be changed unless the 
system is operated from a different power 
line frequency. 

Toggles the screen scrolling rate between 
normal. fast and a slower rate intended to 
allow reading of text copy as it is scrolled 
by. Used with RT-ll operations. 

Sets the system into startup diagnostic 
mode for maintenance procedures. Six 
6-digit numbers appear on the screen. 

NOTE: Do not select maintenance if there 
is anything in memory you wish to preserve. 
If you enter maintenance mode, press the 
"X" character (for exit) twice to return to 
RT-ll; or press the BOOT switch to reboot 
the system. 

Sets conditions 1-5 and 7 to first state 
listed. Set 50/60 Hz to power-up default. 
Resets terminal to alpha, scroll, and fill 
modes. 

The keyboard setup function also allows adjustment of CRT brightness. 

Press keyboard SETUP key. 
Use (up-arrow) and (down-arrow) for brighter and dimmer. 

3.3.2 COpy 

Pressing the COPY key initiates output to the Printer/Plotter (option). 
There is a delay of about 4 seconds while the display is moved to the invisible 
display memory. For superimposed displays (such as those used in the RTA program) 
the dual plane/dual intensity image is ORld onto the invisible plane. Subsequent 
displays are restricted to the single visible plane which temporarily disables the dual 
plane and intensity mode. Once the image is copied the printer receives the raster 
image. The time required to make a screen copy will vary depending on the content 
of the screen. The time should not exceed 90 seconds. 

Pressing the CTRL and COpy keys simultaneously aborts the screen copy 
operation but is'\ recognized only after the internal image move operation is 
completed. 
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Pressing the SHIFT and COPY keys places the terminal into AUTOPRINT 
mode as described in subparagraph 3.3.3. 

If SHIFT, CTRL, and COPY are pressed, the AUTOPRINT mode is term i-
nated. 

3.3.3 PAGE/SCRL (PPl) 

Pressing this key toggles terminal operation between PAGE and SCROLL 
modes. 

SCROLL mode is the power up default. In this mode old text is scrolled off 
the top of the screen when the page fills and new text is output to the bottom line 
on the screen. The NO SCROLL key will transmit CTRL-S or CTRL-Q to stop or 
start transmission of characters and, therefore, will stop or start scrolling in 
programs which support CTRL-S/Q. The NO SCROLL condition is indicated on the 
keyboard LEDs by LOCKED being illuminated. 

When the PAGE mode is selected keyboard LED labelled Ll will be illumi
nated. In PAGE mode, output to the screen stops when the bottom of the screen is 
reached. This condition is indicated by LOCKED being lit. The PAGE FULL condi
tion is cleared by pressing either the ROLL or ERASE keys. 

3.3.4 ROLL (PP2) 

This key scrolls the screen up by six lines to allow continued output and is 
active in either PAGE or SCROLL modes. 

3.3.5 AUTOPRINT (PP3) 

Pressing this key toggles the AUTOPRINT mode on or off. When this mode 
is on, the printer/plotter (option) will echo subsequent character output to the 
terminal. AUTOPRINT MODE ON is indicated on the keyboard LEDs by L3 being 
illuminated. 

3.3.6 ERASE (pp4) 

Using this key erases the entire screen display. It will also clear the PAGE 
FULL conditon on PAGE mode but will not affect the NO SCROLL condition in 
SCROLL mode. 
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SECTION IV 

RT-ll OPERATING SYSTEM 

This section gives a general description of the Run-Time RT-ll operating system and 
of each of the functions available through RT-ll monitor commands. 

4.1 GENERAL DESCRIPTION OF RUN-TIME RT-ll 

The Run-Time RT-ll package, consists of a bootstrap loader, a monitor and device 
handler system programs, and some file management utility programs. These 
prOgrams are supplied in the files which are listed and briefly described below. Some 
of these mayor may not be present or may be replaced by similar files depending on 
the particular software package: 

Bootstrap Loader (N ot visible in directory) 
SWAP.SYS Reserved file area for monitor swap routines 
RTllSJ.SYS Single job monitor 
TT.SYS Terminal device handler 
DY.SYS Double density floppy disk drive handler 
DL.SYS RL02 disk handler 
LP.SYS Line printer handler 
VM.SYS Virtual memory pseudo-device 
RESORC.SAV System resource utility program 
FORMGR.SAV Disk formatter program 
DUP.SAV Device utility program 
PIP.SAV Peripheral interchange program 
BUP.SAV Backup utility program 
DIR.SAV Directory reader program 
SIPP.SAV Save image patch program 
SYSINT.SAV GenRad date, time and hardware initializer routine 
STARTS.COM GenRad indirect command file for startup 
TTCON.SAV GenRad utility for console terminal 
TTAUX.SAV GenRad utility for auxiliary terminal 
KED.SAV Keyboard editor for auxiliary VT100 type terminal 
EDIT.SAV Keyboard editor for auxiliary VT100 type terminal 

4.1.1 The Bootstrap Loader 

The bootstrap loader actually consists of three parts: 

• A hardware bootstrap in ROM is activated by the main power or BOOT/HALT 
switches on the 2515 unit. . 
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• The hardware boot is capable only of loading the first block from the disk 
into memory. That first block contains a simple loader that reads the rest of 
the bootstrap from other fixed locations on the device. 

• The boot then loads the disk handler and thetnonitor programs. The boot also 
performs various initializing functions before turning over contrQl to the 
monitor. The system distribution disks will have a bootstrap written on them. 
However, the bootstrap does not exist as a file. It is actually contained 
within the monitor file. When new system disks are created, the 
COPY jBOOT function must be used to extract the boot from the monitor file 
and write it into its assigned location at the beginning of the new disk. 

4.1.2 Monitor 

The monitor program file has several parts: a copy of the appropriate bootstrap 
for itself, the resident monitor (RMON), the keyboard monitor (KMON), and user 
service routines (USR). The resident monitor is loaded by the bootstrap and is always 
present in memory when the system is running. RMON provides various services for 
executing application programs and general management and arbitration for the 
various other components. RMON occupies about 2K of memory and resides at the 
highest usable locations of the first 32K of memory. For the system, that means from 
address 28K downward, since the area from 28K to 32K is reserved for peripheral 
device addresses. 

It is the KMON keyboard monitor that actually communicates with the operator 
via the prompting dot and the monitor command set. KMON allows the operator to 
request such functions as assigning logical names and calling programs to run 
(including the system utilities that are called by monitor commands). The user service 
routines (USR) provide various service for application programs, such as performing 
file operations. The KMON and USR segments are not necessarily resident. They will 
remain in memory if a loaded application program does not require their space. 
However, if the program does (and most GenRad application programs do), KMON and 
USR are swapped in only when needed. The area of the user program that they overlay 
is temporarily swapped out and saved on the RT-ll disk. This is why the reserved area 
represented by the file SWAP .SYS is required on the disk. 

4.1.3 Deviee Handlers 

The several device handler files are small routines that provide the ·hardware
mode communication with peripheral devices. They are normally called in by the 
monitor only when required. The only ones applicable to 2515 system are the TT.SYS 
terminal handler, the DY.SYS handler for the double density floppy drive and the 
DL.SYS handler for the Winchester. All of these must be present on your system disks. 
The VM.SYS handler, which allows use of extended memory as a fast pseudo-disk, is 
also available. This is described in paragraph 4.8. 

4.1.4 Deviee and Pile Management Programs 

The device and file management programs provide the support services necessary 
for maintaining and manipulating files on your disks. With the exception of SIPP, 
these programs and all of their functions are accessible through the keyboard monitor 
commands that are described in the rest of this section. The monitor translates these 
keyboard entries into a command string format that is acceptable to the utility 
programs. The monitor then loads and starts the appropriate program and passes the 
command to it for execution. Their general functions are as follows: 
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• RBSORC.SAV surveys and prints various system resource and configuration 
information for the monitor SHOW command. 

• PORMGR.SAV performs the disk media formatting operation. 

• DUP.SAV performs device-related operations for the monitor commands 
COPY/DEVICE, INITIALIZE, COPY/BOOT, BOOT, SQUEEZE, and CREATE. 

• PIP.SAV performs file-related operations for the monitor commands COPY, 
TYPE, PRINT, RENAME, and DELETE. 

• DIR.SAV performs the several directory read and print operations under the 
monitor command DIRECTORY. 

• BUP.SAV performs file and device backup and restore operations using the I 
monitor command BACKUP. 

• SIPP.SAV installs patches in binary program files. SIPP is not applicable to 
normal operation but might be used to install any future distributed patches, 
for which additional instructions would be supplied. 

4.1.5 GenRad Utility Programs 

GenRad utility programs provide miscellaneous functions unique to the 2515 
system, as follows: . 

• STARTS. COM is an indirect command file for startup. An indirect command 
file serves as an automatic operator. This command supplies alphanumeric 
com mand inputs just as they might be typed from the keyboard. Whenever 
the single job monitor is bootstrapped, the monitor searches the system disk 
for a file by this name and executes its commands. The STARTS.COM file 
that is supplied contains commands to set a monitor condition for video~type 
terminals and to RUN the SYSINT, utility. Usually, this file also contains the 
command to RUN the application program if there is only one on the disk. 

CAUTION 

If the monitor does not find a STARTS. COM file, it prints 
the error message "KMON-F-Command file not found". This 
message can be ignored unless a STARTS.COM file was 
expected. This may occur if STARTS.COM is omitted from 
some of the working copy volumes.· If it is not present, 
SYSINT should always be manually run to prevent problems 
from indeterminate analog start up and input conditions. 

• SYSINT is run by STARTS.COM to specifically request entry of a date and 
time after booting the system, and to set up some initial conditions in all 
analog input channels. If this is not done, channels that are riot used by 
subsequent application programs would be left in an indeterminate state. 
This state allows them to drift up to high voltage levels that can interfere 
with input multiplexer operation. If STARTS.COM is not present to do this 
automatically, SYSINT should be manually run before running application 
programs. 

4-3 



2515-0100 

4.2 DEVICE AND PILE IDENTIFICATION 

4.2.1 Standard Physical Device Names 

All devices supported by RT-U have permanent physical device codes. These 
codes are recognized by the monitor and most of the application programs. The codes 
are listed below. Note that devices can also be referred to by logical names which can 
be assigned with a monitor command. If a unit number n is not given for multiple unit 
devices, unit 0 is assumed by default. Note that the colon (:) is part of the name and 
must always be included. 

TT: The terminal (keyboard in, display out). 

DYn: Double-density floppy disk drive, DSD 440 or equivalent. 

SY: The system unit from which the monitor was booted. This is actually 
a logical name. However, this name is always associated with the 
bootstrap device and cannot be assigned elsewhere. If it is a multiple 
unit device, SY: refers to whichever unit was specified in the boot 
and SYn: may be used to refer to other units. 

DK: The system default device and unit to which the system will refer if 
no dev: is indicated in a file reference. This also is a logical name. 
It is initially assigned to SY: when the system is booted, but can then 
be assigned elsewhere. DKn:refers to other units of the same 
device. 

VM:· Virtual memory device. See description in paragraph 4.8. 

4.2.2 l"ile Specifiers 

Complete specification of a particular file consists of a file name, a file 
type, the device where it is or is to be located, and optionally for output files, space 
allocation in terms of device blocks (see next paragraph): 

dev:filnam.typ (size) 

File names may consist of 1 to .6 characters. File types consist of 0 to 3 
characters. Both are alphanumeric only, that is they contain the letters A-Z and the 
digits 0-9. They do not contain symbols or embedded spaces •. Names and types may be 
assigned as desired. However, the system uses certain type conventions and defaults, 
listed below, which should be observed. Note that the (size) argument is optional. If 
the argument is included, the square bracket characters are required. Also note this 
form of the (size) argument is restricted to command lines entered directly to file 
utility and application programs. When a size is to be given in a command to the 
monitor (.), it must be specified with the /ALLOCATE:size option. This is noted in the 
command descriptions hereafter. 
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4.2.3 Defaults 

If parts of the filespec are omitted, the system will assume or supply defaults 
as follows. Also note that some special file type restrictions listed. 

dev: The current system default device DK:. Initially, it is the same device as 
SY:, but it can be assigned. 

filnam: The file name is normally not defaulted. It can be replaced by wildcards as 
described in the next paragraph. Some of the commands will assume one of 
those wildcards if no file name is given • 

• typ The following file types are significant (as noted below) to Run-Time RT-ll 
and should be observed. Note that GenRad application programs, TSL in 
particular, assign and seek certain defaults of their own which are noted in 
the separate application software manuals • 

• SYS is reserved for RT-ll system files. SYS files will not be included in 
most file operations unless they are specifically requested with a/SYSTEM 
option on the command • 

• BAD file type is used to cover bad (unreadable) areas on disks. Files with 
this type are made permanently resident in their specific locations. This is 
done so that the bad blocks will not be reused. These files are not included in 
wildcard operations. The INITIALIZE function can be instructed to scan for 
bad blocks and to create files named FILE.BAD to cover them. An exception 
to the general rule about no duplicate file names is that more than one 
FILE.BAD can exist on the same device • 

.sAV indicates a memory image (saved) program file that can be loaded and 
run. For example, DUP, PIP, and DIR, and GenRad application programs are 
all .SAV files. The monitor RUN command searches for .SA V files if a type is 
not specified • 

• COM indicates an indirect command file for the monitor. Indirect files can 
supply commands to the monitor just like a keyboard operator. Whenever the 
single-job (SJ) monitor is bootstrapped, it automatically searches for a 
command file named STARTS.COM. Such a file is usually provided on 
GenRad application disks. The purpose of this file is to request input of a 
system date, to initialize the A to D SUbsystem, and to automatically start 
the application program if there is only one on the disk. If a STARTS.COM 
file is not found on the booted disk, the monitor prints an error message 
<"Command file not found"). This message can be ignored. Command files 
are usually created via the RT-ll text editor. The text editor is not provided 
in Run Time RT-ll. It is possible to create a simple COM file with TSL or 
with an RT-ll COpy function with TT: as the source "file" • 

• Dm is the default type that is assigned by the DIRECTORY function if its 
output is directed to a file instead of a printing device. 
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.nAT is a data file. This is not directly applicable to RT-U operations. 
However, it is used as the default for several MODAL and application 
program outputs. Therefore, it may appear on some distribution disks that 
supply test data. 

(size) Number of blocks to be allocated for a new file. See the paragraph on 
general file operations for default allocations and special symbols. 

4.2.4 Wildcards 

Several of the file manipulation commands will accept the wildcard symbols 
asterisk (*) or percent (%) to replace all or part of a file name or type. This allows 
the representation of several files in a single filespec expression. The asterisk (*) can 
replace a file name, a file type, both, or any number of characters when embedded in 
file nam e or type. 

Example: 

DY1:*.SAV 

MYPROG.* 

DY1:*.* 

M*G.* 

means all files on device DY1 that have the type .SAV. 

means all files on the default device (DK:) that have the name 
MYPROG. 

means all files on device. 

means all files of any type on DK: whose file names begin with M 
and end with G. This would include MYPROG above. It would 
also include MG.*, MAG.*, MXXG.* and so on. 

The percent symbol (%) is an embedded wildcard for one character only. 

Example: 

DY1:M%G.DAT means all files on DY1: of type .DAT whose file names are three 
characters long and begin with M and end with G. This would 
include MAG.DAT, M2G.DAT, and so on. It would not include 
MYPROG or MG as above. 

The commands that will accept wildcards are listed below along with the 
defaults they assume if no wildcard symbols are supplied: 

Command Input Default Outl2ut Default 

DIRECTORY DK:*.* TT: 

COPY, RENAME DK:*.* DK:*.* 

TYPE, PRINT DK:*.LST(N/A for Run-Time) always TT: or LP: 

DELETE DK:filnam. * not applicable 
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Examples: 

COpy DK: DK1: 
or COpy *. DK1: all files from default dev: to default dev: unit #1 

COpy *. TSL DY1:*.* all .TSL files· from DK: to DY1: retaining their 
or COPY *.TSL DY1: original names 

DIR list all files on DK: 

DIR DY1:*.TSL list only .TSL files from DY1: 

COPY MYSUB DY1: all files named MYSUB, regardless of type, from 
DK: to DY1:, retaining their names and types. 
Equivalent to: COPY DK:MYSUB.* DY:*.* 

Some combinations, which will usually be obvious, are illegal and will be 
refused. However, it is possible in some cases to delete files by mistake. Therefore, 
always check the use of wildcards carefully. The DELETE command normally requests 
confirmation for each file of a wildcard operation. COPY and RENAME do not 
request confirmation unless told to do so. While the latter two do not affect the 
original file, they might delete another file if duplicate names occur on the output 
device. See the general operation rules and the /NOREPLACE option. 

4.3 DEVICE, DmECTORY, AND FILE ORGANIZATION 

4.3.1 Bl~ks 

All information on an RT-ll random access device (i.e., disk) is organized and 
accessed by the operating system in software blocks of 256 16-bit words, regardless of 
the device type. This does not necessarily correspond to the physical organization of 
the device. Floppy disks, for example, have sectors of a track (hardware blocks) that 
contain only 128 or 256 bytes of data. Nonetheless, data is written and read on these 
disks by software that deals in 256-word blocks. File sizes and relative locations in 
directories are in terms of 256-word blocks. Therefore, all further reference herein is 
in terms of 256-word software blocks. Note that all sizes in blocks and starting block 
numbers (file addresses) are stated in decimal. This is the way sizes are listed in 
directories unless the /OCTAL option is specifically invoked in commands. 

4.3.2 Bootstrap 

Blocks 0 and 2-5 of a device are reserved for the bootstrap loader for a 
particular monitor on that device. Except for the bootable initial distribution disks, 
the COPY/BOOT function must be used to read the appropriate bootstrap out of a 
monitor file and write it into this area. This must be done before the disk can be 
started by hardware boot. A bootstrap can also be written on a new device by the 
COPY /DEV function. Both of these have been demonstrated in the previous section 
and are described further in the paragraph on device manipulations with DUP. 
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4.3.3 Volume Identification 

Block 1 of the device is reserved for a volume ID and owner's name (12 
characters each). These may be assigned or changed with the INITIALIZE function. 
Block 1 also contains a code indicating that the device is in RT-ll format plus some 
additional code information for the operating system. 

4.3.4 Directory 

The directory begins in block 6. For the operating system, directories are 
organized in "segments". Each segment occupies two blocks. A segment contains a 
few words of directory information for the system and space for 72 file entries. DY 
floppies normally have four segments, blocks 6 through 13, providing space for up to 
288 file entries. This theoretical limit can be reached by packing disks. However, 
because of the way the directory segments are handled by the system, the practical 
limit is usually about half of the maximum (approximately 150 entries). The default 
directory size can be changed when the disk is first INITialized. For example, the 
directory size can be made larger if hundreds of small files are expected. Conversely, 
the size can be made smaller if only a few large files are expected and maximum 
space for data is desired. 

4.3.5 Directory Entries 

A directory entry consists of seven words which contain the following 
information for a file: 

• File Status can be permanent (closed), tentative, or empty (never used or 
deleted). 

• File Name and Type 

• File Date 
• File Size in blocks used 
• File Address (starting block number), which is actually determined 

indirectly from a starting point and the file sizes. 

Tentative and empty areas also have directory entries indicating their sizes and 
locations. These areas are listed as UNUSED in /FULL directories. 

4.4 GENERAL NOTES ON FILE OPERATIONS 

RT-ll uses a contiguous file structure. That is, a file must always occupy 
consecutive blocks on the device from its beginning to its end. There is no linking of a 
file from one area to another. 

. When a device is initialized, the directory area is created and cleared. This 
makes the entire device (UNUSED) and available for new files. The INIT function just 
changes statuses to (UNUSED). It does not actually erase any data from the disk. 
Therefore, if a copy of the previous directory exists, it is possible to recover files 
from an accidentally INITed disk by recreating directory entries. However, this is a 
difficult process and is not fully described herein. There is also an INIT/RESTORE 
option that can recreate the previous directory as long as no new files have been 
written. 
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As files are written to the disk, they are assigned consecutive areas and 
consecutive entries are made in the directory. When files have been deleted, empty 
areas will be created. 

When a new output file is to be created, it will initially be allocated a space 
equal to one-half the largest available area on the device or all of the second largest 
area, whichever is larger. A size can be specified in blocks with the (size) argument or 
/ ALLOCATE option. In this case, the file will be located in the first area large enough 
for the file. The special code -1 for size will allocate all of the largest area. 

A tentative directory entry is made for a new file in the appropriate location 
with the file name, type, and date. The current system date is used if it is a new file 
and if the system is dated. The date of the source file is used for a COpy operation 
unless the /SETDATE option is specified. In this case, it will assign the current system 
date for the output file. 

Note that a tentative entry may have the same name and type as a 
permanent file on the same device unless the /NOREPLACE option is invoked to 
protect against this. If this is done, the new entry will be refused with a warning 
message. If this is not done, the old file will be deleted when the new one is closed. 

The file is thus opened and the write-to-file operation can proceed until the 
program is through with it or until the allocated space is filled. In the latter case, a 
warning message will be supplied and the operation will not be completed. That is, the 
file will not be closed unless the operator does so with a monitor .CLOSE command. 
When the operation is successfully completed, the file is closed automatically by the 
RT-ll utilities and most GenRad application programs. 

Closing a file reduces its size from the space allocated to the space actually 
used, changes the directory status from tentative to permanent, and deletes any 
previous file with the same name and type. 

Deleting a file does not erase any data nor the directory entry. It merely 
changes the status from permanent to empty. This makes it appear as (UNUSED) in 
directories and makes its space available for use by new files. The deleted file 
continues to exist and its directory information can still be obtained with the special 
/DELETED option of the DIRECTORY command. Thus, an accidentally deleted file or 
any remaining portion of it can be recovered as long as it has not been written over by 
new file data. 

NOTE 

A tentative entry in the directory must always be followed by an (UNUSED) entry. 
This is done to account for any remaining space when part of the allocated area is not 
re-used. Therefore, the system does a lot of pushing down of directory entries to 
allow for these (UNUSED) entries as deleted areas are reused. This is part of the 
reason why only about half of the theoretical maximum number of directory entries is 
available in normal usage. 
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4.5 PROMPTING AND COMMAND CHARACTERS 

The following characters are output as prompters for input: 

Keyboard monitor is ready for a command entry. 

* Utility or application program i~ ready for an entry. 

The monitor recognizes the following single (or combination) keystroke 
characters as commands. CTRL/x means hold CTRL key and strike x key. 

RETURN 

CTRL/C 

CTRL/U 

DELETE or 
RUBOUT 

CTRL/S 

CTRL/Q 

CTRL/O 

Terminator and execution command for all operator entries. 

Terminates program execution and returns control to the 
keyboard monitor for command input. Two CTRL/Cs will be 
required if the system is not already looking to the keyboard for 
input. Echoes"C and (.). 

Deletes current input line and echoes CR-LF to allow re-entry 
on next line. This function is also provided by the ERASE LINE 
key if it is present on the keyboard. 

These functions are provided by the BACKSPACE key. Deletes 
the last character of the current line for each BACKSPACE. 
See the notes on Error Erase state in the terminal description. 

Stops operations that are outputting to the terminal. 
Essentially the same as a terminal busy or page full condition. 

Resumes terminal output from the point where it was stopped. 
No output is lost. Essentially the same as a ROLL or HOME 
key command after a page full. 

Suppresses terminal output but allows program to continue. 
Toggles on/off. Output between CTRL/Os is lost. Cancelled by 
CTRL/C. 

4.6 MONITOR COMMAND SYNTAX 

4.6.1 Command Line Format 

The monitor will accept commands in either long or short form. The long 
form is where only the command (and /options) is entered and the monitor prompts 
for the rest of the information. The short form is where all command information is 
entered on a single line. Where (CR) indicates RETURN and (SP) indicates one 
SP ACE, these two general forms are as follows: ) 

Long Form, with prompts: 

COMMAND (/option/option/etc) (CR) 
PROMPT1 ?input(from)filespec (loption) (CR) 
PROMPT2?output(to)filespec (loption) (CR) 

Short Form, one line: 

COMMAND (joption) (SP)in-file (loption) (SP)out-file (loption) (CR) 
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Options that apply to a particular file, such as / ALLOC:size or /BEGIN 
(with file), must be associated with the filespec. Options that apply to the whole 
command can usually appear anywhere in the command line. In a few cases noted in 
the descriptions which follow, these options must be associated with the command 
word. If the long form is used, the command options must be on the first line. For 
example: 

.DIRECTORY DY1:/FULL/BLOCKS 

is correct, but in long form it must be: 

.DIRECTORY /FULL/BLOCKS 
File?DYl: 

4.6.2 Abbreviations 

The monitor commands and options are all English Ilmguage words and may 
be spelled out fully in a command line. They may also be abbreviated to as few 
characters as will distinguish the command to the monitor. For example, ASSIGN 
may be abbreviated to AS, since that is enough to distinguish it from any other 
command that begins with A. DEASSIGN requires three characters (DEA), since DE 
could also be DELETE. The monitor will issue a warning message if a command 
entry is ambiguous. As a general rule, four characters is sufficient. The options 
that begin with NO may require six characters such as NOREPL for NO REPLACE. 

4.6.3 Factoring 

More than one input filespec, separated by commas, can be specified for 
several of the commands. SUch commands can be shortened by factoring. That is, 
using parenthetical expressions to associate one part of the filespec with several 
specifications of another part. For example, the command line: 

COPY DY1:FILEA.DAT,DY1:FILEB. DAT,DY1:FILEC. DAT DYO: 

can be factored to 

COPY DY1:(FILEA.DAT,FILEB.DAT,FILEC.DAT DYO: 

or even 

COpy DY1:FILE{A,B,C).DAT DYO: 

In the second line, device DY1: applies to all the expressions in 
parentheses. Complex factoring of the form (DYO,DY1):FILE.(TSL,DAT) is not 
allowed and certain other combinations will be rejected with error messages. 
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~7 MON.nORCOMMANDD~mPnONSANDFUNCnONS 

The following paragraphs describe the commands and options for functions 
available from the monitor. The command set is subdivided by paragraph for the 
utility programs that perform each function. This is done because there are several of 
the options that are common to various commands within a particular utility. A 
summary list of all the monitor commands in alphabetic order is given in Appendix A. 

4.7.1 Direct Monitor Functions 

Except as noted for SHOW, the commands described in this paragraph are 
performed within the monitor itself. They will allow .REENTER to a resident program 
when they are done. The commands listed on the second line are available from the 
run-time RT-ll. 

DATE, TIME, ASSIGN, DEASSIGN, SHOW, R, RUN, CLOSE, REENTER 

LOAD, UNLOAD, INSTALL, REMOVE, RESET, GET, START, B, E, D, SAVE 

DATE dd-mmm-yy e.g., DAT 6-JUN-84 

GenRad application package disks usually include a startup command file that 
requires entry of date. This monitor command may be used if the date during file 
management operations is to be changed. Typing DAT without arguments will print 
back the current system date (if any). 

TIME bh:mm:ss e.g., 10:25:17 

The time entry that is requested by the SYSINIT startup routine is for the 
GenRad 2501 microprocessor. That time is used by some GenRad application 
programs, and can be set or read by the RT-ll TIME command. Typing TIME without 
arguments with print back the current system time, if any. 

ASSIGN dey: nam: e.g., AS DY1: FIL: 
ASDY1: DK: 

DEASSIGN nam: e.g., DEA TSL: 
DEADK: 

These commands allow a logical name of up to three characters to be given 
to either of the disk drives. After the first assignment above, floppy drive #1 can be 
referred to as device FIL: in file specs. After the second assignment, DYI becomes 
the system default device as well. Any subsequent filespecs that do not include a 
device will refer to DYl:. The first deassignment simply removes the FIL name from 
DYl:. The second removes default code DK from DYl:. The second also restores DK 
to the system device SY where it is initially assigned when the system is booted. A 
DEASSIGN with no arguments removes all logical names from all physical devices 
(except DK for SY). Note that more than one logical name can be assigned to the 
same device. A logical name can only be assigned to one device at a time. Therefore, 
assigning a name to one deassigns it from any others. The system device logical name 
SY cannot be assigned to any other, nor are the names BA, FG, or EL allowed. These 
names have special meanings for other capabilities of fun RT-ll. 
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SHOW (no arguments) 

This command will list all of the peripheral devices known to the running 
monitor with the status of their handlers (i.e., "resident" or "loaded"). It will also show 
any logical names that may have been assigned to them. 

R filespec 

NOTE 

The utility program RESORC.SA V must be present on the 
system volume. A previously resident program cannot be RE
ENTERed after SHOW. RESORC provides several other options 
for SHOW, none of which are applicable to the analyzer 
configuration. 

RUN dev:filespec 

These commands load and start memory image program files. The default 
file type is .SA V. The R command can be used only for programs on the SY system 
device. RUN must be used for any other device. 

CLOSE (no arguments) 

This command closes (makes permanent) any open tentative files. It is not 
used in normal operation. It may be useful to save partial files that were not 
completed because of unexpected program termination. 

REENTER (no arg'lIments) 

This command restarts a resident program (for those that allow it), without 
clearing or resetting any memory areas. REEN restarts the basic program but does 
not continue operations that were in progress. REEN will not be allowed after exits 
caused by errors that may have corrupted necessary conditions. An illegal command 
message will be returned. 

NOTE 

None of the following direct monitor functions has any normal 
use in the system. They are listed and very briefly described 
here only beoause they are available from the monitor. Some 
of them may be used to install patches in existing programs. If 
so, additional instructions would be supplied. 

LOAD dey: (,dey:,dey:) 
UNLOAD dey: (,dey:,dey:) 

The first command makes the device handlers for the indicated devices 
permanently resident below the resident monitor. Conversely, the second command 
removes them. 
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INSTALL dey: 
REMOVEdev: 

These two commands modify the internal device table of the monitor (the one 
listed by SHOW) to make it aware that additional or special devices and handlers exist 
in the system. Not used in normal systems. 

RESET Cno arguments) 

This command does a general cleanup of the user program area. It purges 
input/output (I/O) channels, unloads device handlers, and reinitializes conditions for 
the user program area. It can be used if the monitor or a device needs initialization 
(not same as INITIALIZE command) before execution. It can also be used to cancel the 
effect of a preceding GET. Not used in normal GenRad operations. 

GETffiespec 

This loads a memory image program file (default type .SAV) without starting 
it. It can be used with B (Base), E (Examine), D (Deposit), START, and SAVE for 
modifying and testing programs. The RUN command above is a combination of GET 
and START. 

START address(octaI,even) 

Starts a resident program at the address specified or at the normal transfer 
address of the program if none is given. 

B address(octal,even) 

Base. Sets a relocation base address for the following Examine and Deposit 
commands. Address default is o. 

E address(oetal,even) -address 

Examine. Prints the content of the specified address (relative to the 
relocation Base if one was entered) or of all addresses inclusive if a first-last 
combination is given. 

D address(octaI,even)=vaIue ,vaIue,value,etc. 

Deposit. Writes the value into the address given (relative to the relocation 
Base if one has been entered). Multiple values are written into successive addresses. 
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SA VB filespec address( -e.ddress2) (,address3) (-e.ddress.c))- Writes a memory image file 
(default type .SAV) of the memory area(s) specified by the addresses given. Used to 
save copies of programs that have been modified by means of Deposit commands while 
they were in memory. Not used for normal GenRad system operations. 

4.'1.2 Hardware Pormatting Function (PORMGR.8AV Program) 

Floppy disks must be formatted to be used in double density on DY drives. 
The basic format function has been described in detail in the initial operating 
procedures of Section m. However, the FORMGR command has additional options 
which are described under the general command form below. Note that reformatting 
and/or verifying can frequently restore bad blocks on Ii disk. 

CAUTION 

FORMGR irretrievably destroys any previous data on the disk. 

RU FORMGR * 
* dev ( /Options) 

/Y 
!V:(ONW 
/P:value 
/W 
/S 

/y-The FORMGR function normally prints the warning query 
"dev:/FORMGR-Are you sure?" before proceeding with the operation. The /Y option 
suppresses this message. 

IV (:ONL,)-Verification is a process of writing and reading a specified bit 
pattern to and from every word on the disk. It is normally used mainly for 
investigation of hardware problems but sometimes will restore bad blocks. If the :ONL 
option is not specified, the disk will also be reformatted before verification. ONL 
suppresses formatting. Note that verification also is a data destructive process. 
Neither should be used on a disk that contains anything wanted. If the /P option below 
is not given, verify will use pattern #8. 

/p:value-Value is an octal integer in the range 0-377 indicating which of the 
patterns listed below is to be used. The default, if /P is not given, is #8. P:O runs #1. 
P:25(octaI) runs #1, 3, and 5. P:377(octaI) runs all eight. 

Bits Position Set 

o 
1 
2 
3 
4 
5 
6 
7 

Pattern 

1 
2 
3 
4 
5 
6 
7 
8 

#16-bit Pattern (octal) 
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/W-This option, which is also available on several other commands, is 
provided mainly for the benefit of systems with only one disk drive. However, it may 
prove useful on occasion. The /W option causes the monitor to fetch the utility 
program and initiate the function. It will then pause before execution to allow a 
different volume to be substituted on the device specified in the command line. At 
the pause and upon completion, it prints messages and a query for the operator to 
respond Yes when he is ready; e.g., "Mount volume you wish to format. Continue?" 
(Yes). -

/S-This option formats a diskette in single density mode. Default is double 
density. 

4.'1.3 Device Manipulation Functions (DUP.SAV Utility Program) 

The following listed monitor commands are performed by the Device Utility 
Program (DUP). These commands have to do with special operations on devices as 
opposed to file operations: 

INITIALIZE COPY/BOOT COPY/DEY BOOT SQUEEZE CREATE 

INITIALIZE (joptions )dev: 
/ lNOQUERY 
/VOLUMEID(:ONLY) 
/SEG MENTS:n 
/BADBLOCKS (:RET AIN ) 
/WAIT 
/RESTORE 

The INITIALIZE function is required for all new disks before they can be used 
by RT-ll. It may be used to "clear" a used disk for reuse. On a new disk, INIT creates 
a directory setup so the disk can be used. On a used disk, it changes the status of all 
existing files. This change is such that the entire disk appears to be (UNUSED) and is 
available for writing new files. 

CAUTION 

With the single exception of the /VOL:ONLY option, INIT 
effectively destroys any files already on the disk. It does not 
actually erase any data or directory entries. However the 
change of file status makes 'it difficult to recover files (at least 
after any new ones have been written). If the analyzer is 
accidentally INITed, the /RESTORE option can be used to 
cancel the mistake as long as no new files have been written. 

/NOQUERY -INIT normally requests confirmation with the query "dev:/Init 
are you sure?". This requires entry of a Yes response to continue. The NOQUERY 
option suppresses that confirmation message. 

/VOLUMEID~ONLY}-This option allows entry of a volume identification and 
owner's name of up to 12 characters each, for which it will prompt on following lines. 
The :ONLY option can be used to change volume ID on a used disk without re
initializing it. The ID can be read with a DIRECTORY command option. 
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/BADBLOCKS(:RETAIN}- This option causes INIT to scan the device for bad 
blocks. If any are found it will write files named FILE.BAD over them. This prevents 
their use in subsequent normal file operations. If bad blocks are found in the bootstrap 
or directory areas, the device is unusable and a fatal error message is printed. If you 
wish only to scan for bad blocks on a used disk without initializing, use the 
DIRECTORY /BAD function. If the RET option is appended to the /BADBLOCKS 
option, the INITIALIZE function will not perform the bad block scan. However, it will 
retain any FILE. BAD files from a previous INIT. This saves the time required for bad 
block scan without losing previously found bad blocks when a disk is re-INITed. 

/SEGMENTS:n-INIT uses a default value to establish the number of directory 
segments on a disk; i.e., the size of the directory. This option can be used to increase 
or decrease the space allocated. See the paragraph on device and file structure. Note 
that n is segments, each of which is two blocks. Each has a maximum capacity of 72 
entries per segment. 

/W AIT-This option is mainly for systems with only a single disk. When it is 
used, the system will enter the INIT operation. It will then pause and print an 
instruction to mount the volume that is to be INITed. Upon a Yes response, it then 
proceeds. When done, it prints another instruction to remount thesystem volume. 

IRESTORE-This option "uninitializes" a volume, restoring the directory to 
its condition prior to the last INIT. This allows recovery of a volume that was 
aCOidentally INITed. However, RESTORE can only be used if no files have been 
written on the volume since it was last INITed. Also note that /RESTORE does not 
restore the bootstrap blocks. If this function was performed on a system disk, the 
bootstrap blocks must be rewritten with the COPY/BOOT command. RESTORE is only 
to recover from an accidental INIT. It does not restore files that were previously 
DELETED. 

COpy /DEVICE (loptions) dev: (loptions) dev: (loptions) 

/FILE filespec filespec 

/NOQUERY /START:n /START:n 
/END:n 

COpy /DEVICE is an absolute block-oriented function, as opposed to the file
oriented COpy function under the PIP program described in the next paragraph. In its 
basic form with no options, it simply. copies the input device block-by-block to the 
output device. It will produce an exact duplicate of as much as will fit on the output. 

Example: 

.COPY /DEV DYO: DY1: 

This mode copies all data from the input device such as the bootstrap and volume ID 
blocks, the directory, the files, and even the unused areas. This is useful for making 
duplicate disks, provided that there are no bad blocks on the output device and that 
the devices have the same number of physical blocks. If bad blocks are encountered in 
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the input, an error message is printed. However, the operation is retried. If only one 
error message is printed, it may be assumed that the copy was successfully completed. 
If the devices have different numbers of blocks, the operation proceeds until the 
smaller one is exhausted or filled. However, although this function will operate 
between different size devices, it is not recommended. Invalid directories may result. 

The COPY/DEY function has additional options for more flexibility. These 
options are to copy specified areas or to copy between a device and a file (or vice 
versa) as follows: 

/NOQUERY-Since COPY/DEY is destructive of existing data on the output 
device, it normally prints the confirming query "dev:/COPY; Are you sure?" This 
query must be answered with a Yes response. This option suppresses that query. 

/STARTm, /END:n-These options must be associated with the device 
specifiers rather than the basic command. They make it possible to copy a specified 
portion of the input device to a specified area of the output device. The decimal block 
number on the device is n. 

/PILE, with a filespec-This option allows copying of the image of a device or 
portion thereof to be stored in a named file on another device, and the reverse. 

COPY/BOOT deY:monfn.8YS dey: 

Before a volume can be hardware booted as a system device, the bootstrap 
routines must be written into their fixed locations in device blocks 0 and 2 through 5. 
The distribution disks have bootstraps appropriate for the system device. For all 
subsequent copies of system volumes this function must be used to make them 
bootable from the front panel. This command extracts the bootstrap information from 
the monitor and device handler file for the target device. This information must 
already be present on the target volume. The information is written into its assigned 
blocks. 

Example: 

COPY/BOOT DY1:RTllSJ.SYS DY1: 

A subsequent boot of this device will load the monitor whose name was given in this 
command. All monitors supplied by GenRad have the name RTllSJ. However, it is 
legal to change the monitor name if desired. In that case, a device bootstrap would 
boot whichever name was given in this command when the boot was copied onto the 
device. The BOOT command described below can be used for a "software boot" of a 
specific monitor file regardless of the boot written on the volume. Since the boot is 
taken from the device handler for the device specified as the target, it will always 
correspond to that device. That is, if writing a boot on a DY device, the volume can 
only be booted from a DY device. 
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This command, given from a running monitor, reboots the system with a new 
monitor. If only a dev: is specified, it performs a "hardware" boot. It bootstraps the 
monitor whose boot has been written in blocks O· and 2 through 5 of the volume by the 
preceding COpy /BOOT command. If a monitor file name is given, it performs a direct 
boot of that file and does not use the hardware boot blocks. This latter mode was 
intended mainly for full RT-ll where different versions of the monitor might reside on 
the same volume. Note that this also makes it possible to boot from a volume that has 
not had a boot written on it. Assigned logical device names may be used in place of 
physical device names. The date and time are preserved across this command boot, 
whereas they are not for a front panel boot. The options are: 

/WAIT-This option is intended mainly for systems with only a single disk. It 
loads and initiates the operation. It pauses with a query to remove the system volume, 
replace it with a different one, and responds yes to continue the boot. 

SQUEEZE (/options) de v: 
/NOQUERY 
/WAIT 
/OUTPUT:dev: 

As the system is used and files are created and deleted, disks will become 
fragmented with many small < UNUSED> areas. The SQUEEZE operation compresses 
all files to the beginning of the disk. It consolidates all unused blocks in one area. It 
may also happen that a directory becomes full when there is still room on the device. 
The directory has not reached its maximum capacity as described in the paragraph on 
general file operations. A squeeze operation also compresses the directory and makes 
room for more entries. SQUEEZE does not move files with type .BAD. If any exist, 
the space before each one is used only as long as the next complete file will fit into it. 
When the next file will not fit, an unused area will be left and the next file will be 
located after the .BAD file. SQUEEZE renames all .BAD files to FILE.BAD. 

CAUTION 

It is essential that files not be moved into areas with bad 
blocks. If this were done, it could result in an unusable copy. 
Always use DIR/BAD to scan for bad blocks before a SQUEEZE. 
If any are found in unused areas, use CREATE to write .BAD 
files over them. Preferably, the disk should be backed up 
before a SQUEEZE. The /OUTPUT:dev; option shown below 
then may be used. If bad blocks are found in existing files, the 
monitor will report an error. The monitor will abort if the 
error persists through a retry. 

SQUEEZE does not affect the bootstrap blocks. If the current system volume 
is squeezed, the monitor will be automatically rebooted at the end of the operation. 
This is done to prevent possible crashes if .SYS files were moved from their previously 
known locations. The options are: 
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/NOQUERY-SQUEEZE normally prints an "Are you sure?" query and requires 
a Yes confirmation. NOQUERY suppresses this message. NOQUERY is also the 
normal mode for the /OUTPUT option. 

/W AIT--This option is mainly for single disk systems. It allows squeezing 
disks other than the system disk. It initiates the operation, but then pauses with 
instructions for the operator to mount the volume to be squeezed, and then remount 
the system volume. This cycle may have to be repeated several times. 

/OUTPUT:dev-This option leaves the input volume unchanged. It copies all 
the files to the output volume in squeezed format. This is essentially the same as the 
wildcard copy of all files used in Section m to duplicate disks. The only exception is 
that for SQUEEZE the output volume must be newly INITALIZEd (i.e., empty). It is 
not necessary to use the /SYS option to include .SYS type files. SQ UEEZE does not 
copy .BAD files and it does not copy the bootstrap blocks. 

CRBA TE filnam.typ (/START-.n (J ALLOCATE:n ) ) (/EXTENSION:n ) 

This function creates a file by either making a directory entry for it or 
extending the size of an existing file. It does not store or alter data in the new area it 
covers. It is frequently used in conjunction with the /DELETED option of DffiEC
TORY to recover files that have been accidentally deleted. If options are not 
specified, it will start the file in the next available space and allocate one block or 
extend by one block. CREATE is not allowed if the new or extended file would overlap 
any existing files. Note that all the options must be associated with the filespec 
rather than the command word. 

/START-.n-This option specifies the starting block number (in decimal) for 
absolute location of new files. Starting blocks of existing files and empty areas can be 
obtained with the /BLOCKS and /FULL options of DIRECTORY. 

/ ALLOCATE:n-This option specifies the size of the file in blocks (decimaI). 
If n is not given, 1 is assumed. 

/EXTENSION:n-This option specifies the size of the extension for existing 
files in blocks (decimal). If n is not given, 1 is assumed. 

4. '1.4 Pile Manipulation Functions (PIP) 

This paragraph describes the' commands that operate on files as opposed to 
the preceding device operations. All of these functions call on the PIP utility 
program. They are: 

COpy TYPE RENAME DELETE 

4.'1,.4.1 Common Options. Several of the available options in this group are common 
to all or more than one of these functions. The common options are described below 
and then just listed in the command descriptions afterward. Options that are unique to 
one command are described under that command. Note that all of these commands 
will accept wildcard designations to operate on a category or set of files. 
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/SYSTEM-System files (type .SYS) will not be included in Copy, Rename, or 
Delete operations unless this option is specified. 

/SETDATE-The existing date on an input file is normally carried through a 
Copy or Rename operation. If this option is specified, the date for the output file will 
be changed to the current date unless the system is currently not dated. 

/NEWFILES--If this option is invoked the operation will be performed only on 
the files specified and only on those that bear the current system date. That is, it will 
be performed on the files created "today". 

/ (NO)REPLACE-The system will normally open a new file with the same 
name as an existing one. It will then delete the old one when the operation is 
successfully completed. The NOREPL option will prevent the operation if a duplicate 
name is specified. 

/ (NO)QUERY -The delete command normally prints a list of files to be 
deleted. It requests confirmation (?) by Yes entry for each of the files to be deleted. 
This confirmation request can be suppressed by /NOQUERY. Conversely, the COpy 
and RENAME operations do not normally request confirmation for each file. However, 
they can be instructed to do so by /QUERY. This allows the operator to selectively 
copy or renam e only certain files from a wildcard group. 

NOTE 

/QUERY above and /LOG below are normally mutually exclu
sive. For DELETE, the normal query list supplies a log. For 
COPY, the normal log appears unless /QUERY is specified. If 
both query and log are wanted, it must be so indicated in the 
command with /QUERY /LOG (or just /LOG for DELETE which 
will always query unless instructed otherwise). 

/(NO)LOG-The COPY and RENAME commands normally print a log of the 
files involved if there is a wildcard in the filespec and if /QUERY is not specified. It 
can be suppressed with /NOLOG. DELETE normally prints only a query list. However, 
a log can also be requested with /LOG. 

/EXCLUDE-For COpy and DELETE. This option instructs the system to 
operate on all files on a device except the ones specified in the input filespec. 

Example: 

COPY/EXCLUDE *.SAV,*.DAT DY1:*.* 

will copy all files from the current default device to floppy DY1 except for image 
(program) files .SAV and data files .DAT •• SYS and .BAD files are also never included 
unless specifically requested. 

/WArI'-This option is intended mainly for systems with only a single disk 
drive. When a command is invoked with the /WAIT option, the system will load the 
appropriate utility and initiate the function. The system then stops and prompts with 
a message to replace the system volume with the input and/or output volumes to be 
operated on. When ready, respond Yes to a "Continue?" query. If operating on a single 
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device, the input/output swap may have to be repeated several times. When the 
operation is complete, another message instructs the system volume to be remounted. 
The only time the /WAIT option is absolutely required in a dual disk system is when it 
is desired to copy files between disks, neither of which has the system programs. 

4.7.4.2 Commands, Options, and Defaults. Listed below are the commands of this 
group. This is followed by a list of their options with descriptions of the ones not 
covered in paragraph 4.7.4.1. Options listed on the same line are mutually exclusive. 
Options separated from others by a blank line must be used alone. Others may be 
combined in the command as desired. The default options that will be assumed if 
others are not specified are underscored. No operation will be performed that would 
result in deletion of a protected file. For example, even if /REPLACE is specified in a 
COpy command, the operation would not be performed if a protected file of the same 
name exists on the target device. Protection is assigned or removed only by the 
RENAME command. 

COPY(/options) input-filespecs output-filespec(/ ALLOCATE:size) 
/SYSTEM (Include .SYS files) 
/SETDATE (Assign current system date) 
/NEWFILES (Include only current system date) 
/(NO)QUERY (Confirmation request) 
/ (NO)LOG (List copied files for wildcards) 
/EXCLUDE (All except input filespecs) 
/( NO) REPLACE (Delete old file if duplicate) 
/W AIT (Initiate, then pause for volume swap) 
/CONCATENATE 
/PREDELETE 
/SLOWLY 
/IGNORE 
/DEV See preceding paragraph on device operations (DUP) 
/BOOT See preceding paragraph on device operations (DUP) 
/( NO) PROTECTION (Give the output file protected status.) 

The COPY function reads the input file(s) and writes it (them) into new 
output files. Up to six input file specs may be listed, separated by commas, and/or 
wildcards may be used. Only one output filespec is allowed. It may contain name or 
type wildcards but no embedded wildcards. If wildcards are used in input, the 
corresponding name or type in output must be a wildcard. The only exception is the 
/CONCATENATE option in which the output filspec must represent a single file. 
Therefore, no wildcards are allowed. Type .SYS files will not be copied unless /SYS is 
specified. Type .BAD files will not be copied unless they are specifically identified by 
filnam.BAD. The function will preserve the date of the input file for the output, 
delete any old files with the same name as the new output after the operation, and 
print a log listing if wildcards are involved. 

Example: 

.COPY A%B.DAT DY1:*.BAK 

This copies from the default device all files of type .DAT whose names have three 
characters beginning with A and ending with B to floppy drive DYI. The copies will 
have the same names. However, their types will be changed to .BAK (backup). 
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CAUTION 

This use of output wildcards could delete any files on DY1 
named A %B.BAK unless /NOREPL is used to guard against it. 

The unique copy options are: 

ICONCATENATE-Normally each input file is copied to a separate output 
file. If /CONC is· specified, all input files will be concatenated into a single output 
file. This concatenation will be in the order in which they are listed and/or found on 
the device. The filespec of the single output file cannot contain any wildcards. 
Concatenation can also be specified without /CONC by using plus signs instead of 
commas to connect the input files, e.g.: 

COpy A.DAT+B.DAT+C. DAT DY:XYZ. DAT 

/pREDELBTE-If this option is specified, an existing file with the same name 
as a new output file will be deleted before the copy is performed. This option can be 
used on crowded devices to recover space for new files provided they will fit where 
the old one was. 

CAUTION 

If errors occur in the operation, you may be left with no usable 
copy. 

I( NO)PROTECTION-These options assign or remove protected status from 
the output file. A protected file cannot be deleted by a DELETE command or by 
creating a new file with the same name. Protected status is indicated by a P following 
the file size in directory listings. It can be removed by the specific UNPROTECT or 
RENAME/NOPROTECT commands. If no protection option is specified, the output 
file will have the protection status of the input file. 

/SLOWLY-This option performs the copy operation one block at a time. It 
can sometimes perform an operation that previously failed because of read errors. 

/IGNORE-This option forces the block by block copy of SLOWLY. It also 
instructs the system to ignore any input errors. It can sometimes recover files that 
are otherwise unreadable and allows the operation to proceed even if errors still occur. 

IALLOCATE:size-This option specifies the number of blocks to be initially 
allocated for each output file. The special size code -1 will allocate all of the largest 
contiguous area. Note that in this monitor command form the size must be specified 
with / ALLOC. It cannot be given as a (size) suffix on the filespec. 

TYPE (/options) input-filespecs 
/ (NO) LOG (list copied files) 
/QUERY (confirmation request for wildcards) 
/NEWFILES (current system date only) 
/W AIT (start, then pause for volume SWAP) 
/COPIES:n 
/DELETE 
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The TYPE function is merely a special case of COpy which is intended only 
for ASCD files and direct output to the TT: terminal. If a .typ is not given in the 
filespec, the default is type .LST (for "listing"). Type .LST files do not normally occur 
in application software. The unique options are: 

queries. 

ICOPIES:n-Specifies n = 2 to 32 (default 1) repetitions for multiple copies. 

/DELETE-Deletes the file after it is printed. CAUTION: No confirmation 

RENAME( /options) input-filespecs output-filespecs 
/NEWFILES (current system date only). 
I{NO)REPLACE (delete old duplicates) 
/QUERY (confirmation request) 
I{NO)LOG (list renamed files) 
/SETDA TE (change date to current system date) 
/SYSTEM (required for .SYS files) 
/WAIT (start, then pause for volume swap) 
/{NO)PROTECT (see below) 

This function assigns a new name and/or type to an existing file. It operates 
only on the directory entries and does not tamper with the file data. Otherwise, it 
follows the same general rules as the preceding COPY operation and its options. Up to 
six input filespecs can be listed but only one output. For wildcard operations, 
RENAME normally prints a log listing of the files. This listing may be suppressed with 
the /NOLOG option or replaced with /QUERY for selective renaming. The dev: for 
input and output must be the same. Renaming from one device to another cannot be 
done. The /SYS option must be given to operate on .SYS type files. Files that are 
.BAD will not be included in an operation unless identified explicitly by name and type. 
If a file already exists with the same name as the new (output) name, the old file will 
be deleted unless /NOREPL is specified or it has protected status as follows: 

{NO) PROTECT-These options assign or remove protected status for a file. 
A protected file cannot be deleted by a DELETE command or by creating a new file 
with the same name. Protected status is indicated by a P following the file size in 
directory listings. Protected status is carried through COpy and/or REN AME 
operations. It can only be removed by the specific RENAME/NOPROTECT option, or 
by the UNPROTECT command. 

DELETE( /option~ filespecs 
{ Nq QUERY (confirmation request) 
/LOG (list deleted files) 
/NEWFILES (current system date only) 
/EXCL UDE (all except those specified) 
/SYSTEM (required for .SYS files) 
/WAIT (start, then pause for volume swap) 

This function deletes files (up to six filespecs, and wildcards) by changing 
their directory status from permanent to empty (UNUSED). Thus, it makes their space 
available for new files. Accidentally deleted files can be recovered until the space is 
re-used. DELETE follows the same general rule and options as COpy and RENAME. 
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The only exception is that its default condition is to request /QUERY confirmation 
instead of printing a log unless /NOQUERY is specified. If /LOG is specified, 
confirmation will not be requested unless /QUERY is also specified. Files .BAD will 
not be deleted unless they are identified explicitly by name and type •• SYS files will 
not be deleted unless the /SYS option is included. 

4. 7.5 Directory Operation (DIR.SAV Program) 

All of the functions of the DIR.SA V program are called through the single 
basic command DIRECTORY with several options described below. These functions 
merely read and output information about existing (or deleted) files. None of these 
functions alters anything on the device. If filespecs are specified in the command, the 
system will list directory information only for those files (or groups of files if a 
wildcard is used). This is true except for the /EXCLUDE option which lists all files 
except those specified. Up to six filespecs may be specified. If only a device is 
specified, the directory will include all files on that device. If not even a device is 
indicated, the directory will list all files on the DK: default device. If no options are 
requested, the default output is printed on the terminal in two columns, reading 
across, in the order in which files are physically located on the disk. Each listing will 
show file name and type, size in 256-word blocks, protected status (if applicable), and 
date, if any. The size, and block number address when requested, are normally printed 
in decimal. However, they can be requested in octal. The basic command form and 
options are as described below. Some of the options are mutually exclusive in certain 
combinations that will be obvious when attempted: 

nIRECTORY( /options) filespecs( /BEGIN) 

/TERMIN AL/PRINTER/OUTPUT:filespec( / ALLOCATE:size) 

/VOLUMEID( :ONLY) (print ID and owner, if any) 

/EXCLUDE 

/NEWFILES 

(list all files except "filespecs") 

(files with current system date only) 

/BEFORE:dd:mmm:yy (files prior to date only) 

/DATE:dd:mmm:yy (files of date only) 

/SINCE:dd:mmm:yy (files after date only) 

/ORDER:category (:NAME, :TYPE, :DATE, :SIZE, :POS)( /REVERSE) 

/SORT:category( /REVERSE) (same as ORDER) 

/ALPHABETIZE( /REVERSE) (same as ORDER:NAME) 

/COLUMNSm (pr.int in n = 1-9 columns, default 2) 

/BRIEF (print only filnam.typ, 5 columns) 

/FAST (same as BRIEF) 

/BLOCKS 

/OCTAL 

/FULL 

/FREE 

/DELETED 

/WAIT 

(include start block numbers) 

(print size and block in octal) 

(include < UNUSED> areas) 

(list < UNUSED:> areas only) 

(list only deleted and tentative files) 

(start, then pause for volume swap) 

/BADBLOCK~ /FILES) ( /STARTm) ( /ENDm) ( /VERIFY) 
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/BEGIN-This option must always be associated with the filespec. If given, 
the directory will include only the specified file and all that are physically after it on 
the device, in position order. Other ORDERs cannot be specified with this option. 

!J.'EIUllNAL/PBINTEIl/OUTPUT:filespee (I ALLOC:size)-The directory is 
normally printed on the terminal. It can be directed to a line printer if available or to 
an output file itself. In this case, the size allocation in blocks can be specified. The 
default type if not given is .DIR. 

/EXCLUDE-List all files on the device except those indicated by the 
specified filespecs. 

/NEWFILES/BEPORE/DATE/SINCE-These four options are mutually exclu
sive. INEWFILES lists only those with the current system date. Note that the dates 
for these options are entered with colons(: ) rather than hypens (-) as they are for the 
monitor .DATE command. The ranges are dd = 1-31, yy = 73-99, and first three 
characters for the month. Any part of the date may be defaulted. If no date is given, 
the current system date is assumed. If only a day is given, it is assumed that day of 
the current date month and year. If only a month is given, it assumes the first day of 
that month in the current year. If only a year is given, it assumes 1 JAN of that year. 
If the system is undated, it is considered date O. This is the same as an undated file 
entry in the directory. /NEWFILES is the same as IDATE(defaulted). 

IORDER:category- The directory listings will be printed in the order speci
fied by one of the following categories. (Numbers come after letters in alpha 
listings.): 

:NAME 

:TYPE 

:DATE 

:SIZE 

:POS 

alphabetical by filnam, then alphabetical by type for same names 

alpha by type, alpha by filnam for same types 

oldest file first, alpha for same dates 

smallest file first, alpha for same size 

(default) physical position on device but see note below. 

/REVERSE may be applied to any of the above. ISORT is an alternate name 
for IORDER, and IALPHA is a shorter entry for IORDER:NAME. 

NOTE 

For all of the ORDER options Oncluding defaulted :POS), 
multiple columns read top to bottom rather than across as for 
the default case. 

ICOLUMNS:n-This option will normally be used to change the default 2 
colUmns to n. 

/BRIEP/FAST-These options are the same. They print only the filname and 
.typ, always in five columns, omitting size and date. 
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/BLOCKS-This option includes the absolute starting block number for each 
file. This is done to indicate the physical location of the file on the device. It is 
useful in recovery operations for accidentally deleted files. Block numbers are in 
decimal unless the /OCTAL option is invoked. 

/OCTAL-Prints the file sizes and block numbers in octal instead of decimal. 
This is helpful where a function requires an octal address. 

/FULL-Includes listings of the (UNUSED) areas between files. 

/FREE-This option gives a list of (UNUSED) areas only. With this option, 
sizes of the ones remaining can be quickly seen. 

/DELETED-This option prints the directory information for files that have 
been deleted but have not had their directory entries destroyed by re-use of their 
areas. Tentative (unclosed) files are also included. The block numbers are in decimal 
unless the /OCTAL option is invoked. This can be useful in re-creating accidentally 
deleted files with the DUP CREATE function. 

NOTE 

If .several contiguous files have been deleted, the /DELETE 
option may list only the first file name with a size. This size 
includes the entire area of all the contiguous files. 

/BADBLOCKS(/FILES) (/STARTm) (/BND:n) (/VERIPY)-This option scans a 
volume for bad blocks. Unlike the INIT/BAD function, it does not INITIALIZE the 
volume nor write FILE.BAD over bad blocks. It can be performed on a volume that has 
been in use to detect bad blocks that may have developed from age or misuse. If any 
blocks return hardware errors when they are read, DIR/BAD. prints a list of their 
absolute block numbers in decimal unless the /OCTAL option is invoked. 

If the ./FILESoption is included, the list will also include the names of files in 
which the bad blocks are located. 

The /STARTm and /BND:n options allow you to limit the range of the scan by 
giving starting and ending block numbers, n, in decimal. The defaults are block 0 (the 
first block onthe device) and the last block on the device. 

The /VERIFY option carries the scan one step further. Instead of just reading 
the block for a checksum, the scan will read the block, write the same data back to it, 
and read it again. The block may sometimes recover. If it does, it will report a "soft" 
error. However, this still does not guarantee the integrity of the data in the block. 
Therefore, /VERIFY should be used only after a failure and should be regarded with 
caution. 
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4.'1.6 Backup Operation 

The functions supplied by the BUP .SA V program (backup operation) are 
provided through the single monitor command BACKUP. The BACKUP command 
copies the contents of large files or an entire volume to a set of smaller volumes (such 
as floppies). Since the stored file information is not directly accessible in this 
"backup" format, this operation should be used for archival storage only. The reverse 
operation of restoring the fragmented file or volume to its original form is required to 
regain access to "backup" format information. 

The format of the BACKUP command is: 

BACKUP (/options) input-filespace output-filespace 

/OEVICE (save or restore entire volume) 

/RESTORE (restore file or volume from backup operation) 

In the command syntax, the input-filespec represents the data to be copied. 
Wildcards are not allowed. The device and filename must be specified. When storing a 
file, the default output-filename is the same as the input-filename. The BACKUP 
options are described below: 

/OEVICE 

/RESTORE 

If an entire volume is to be stored, this option is used. The input
filespec contains only the volume name and the output-filespec 
specifies the output device. The default output filename is the input 
volume name with the default extension .BUP unless otherwise 
specified in output-filespec. 

For example, saving the contents of OLO: to a set of floppies is 
accomplished by the command: 

BACKUP /OEVICE OLO: OrO: 

which generates a backup file on OYO: called OL.BUP. Since 
multiple floppy disks are required for this operation, BACKUP will 
prompt you to mount another volume in the same drive when the 
current volume is full. 

To restore the file or volume, this option must be specified in 
addition to entering the proper input and output devices. The restore 
operation gets the data from the backup volume to restore the 
desired file or volume. If multiple input volumes are required, you 
are prompted to mount them in the proper order. 

To restore the OLO: device in the example above, enter the following 
command: 

BACKUP /OEVICE/RESTORE OYO: OLO: 
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Note that output volumes must be specially initialized as backup 
volumes. Mounting a device that is not initialized for BACKUP 
results in an error message. Initialization is performed with the 
following command: 

INITIALIZE/BACKUP device 

Multiple backup operations cannot be performed to the same backup 
medium. 

BACKUP can only be performed to volumes that are smaller than the 
input file or volume unless the output device is magtape. 
Initialization is not required for magtape devices (such as TK-50) 
since these volumes are automatically initialized during backup. 
Magtape devices are not provided as standard options for the GenRad 
2515 by GenRad. 

4.8 VIRTUAL MEMORY HANDLER: VM 

The Virtual Memory handler (VM) allows extended memory to be accessed as 
though it were a disk. In general, you can use VM just as you would use DL or DY. 
The INIT command is used to initialize the extended memory area reserved for VM 
before writing files to it. The DIRECTORY command can be used to obtain a list of 
the files stored on VM, as with any other device. The RT-U monitor, utilities, and 
bootstrap can be copied to VM, and the system run from VM. It can be advantagous to 
use VM, as file accesses to VM may be much faster than to a physical disk such as DL. 
(There are some situations where the VM device may actually be slower than a disk. 
This will occur when running the RTA program with high bandwidth and/or a large 
number of channels.) 

The VM handler must share memory with other programs which uses extended 
memory for data storage. Any memory space which is used by the VM handler is not 
available for use by the RTA program. Therefore, it may not be appropriate to use the 
VM handler with the RTA program unless a minimum 512k words of memory is 
available. When the RTA program runs, it determines whether the VM handler is both 
available and resident. If both conditions are met, the program determines how much 
memory the VM handler has allocated (as indicated by the VM base), and allocates all 
memory up to the base thereof. If the memory available is insufficient to support 
minimum functionality, the RTA program aborts with an error message. 

Several steps must be taken before use can be made of the VM device. The 
size of the device must be established, the device must be initialized, and any files 
desired must be copied to it. If VM is to be used by any other program, the VM handler 
must be loaded. 
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4.8.1 Setting the Size of VM 

The VM handler· determines the amount of physical memory on the system 
and use all of the space from its base address to the top of memory. Therefore, you 
alter the size of the device by varying the base address using a SET command: 

.SET VM BASE = n 

In this, n is the desired base address in octal, divided by 100(octal). For example, use 
the value 10000 to set the base address at the 128k-word boundary. The base address 
must fall on a 4k-word boundary. The following list shows the amount of "disk" space 
which can be obtained with various selections of the base address. The K-Word column 
represents the base address for VM as specified by the entry in column 2. The last 2 
columns indicate how many blocks will exist on the VM pseudo device for two memory 
configura tions. 

Blocks Available On Device 

K-Words n (128kSIsteml (512k SIstem) 

28* 1600 344. 1936. 
32* 2000 328. 1920. 
64* 4000 256. 1792. 
68* 4200 240. 1776. 
96 6000 128. 1664. 

128 10000 0 1536. 
256k 20000 0 1024. 

Use the SET command whenever the base address is to be changed (and before the first 
use of VM). It need not be issued every time the system is booted or turned on. When· 
this SET command is entered, the message "VM-W-Removeand reinstall" is printed. 
The commands: . 

• REM VM: 
.INST VM: 

should be issued following the SET command. (If the handler was loaded, ".UNLOAD 
VM:" should be issued before the .REM command is issued.) 

4.8.2 Initialization and Use of VM 

Unlike the commands noted in paragraph 4.8~1, which are needed only when a 
change in the size of VM is required, other commands must be issued each time the 

. system is powered up before VM can be used. It is important to note that VM resides 
entirely in memory, and is therefore volatile. When the system is turned OFF, the 

/directory, and all files on VM, are lost. Data written to VM should be copied to DL or 
DY before the system is powered down. The contents of VM can also be destroyed if 
another program is run while the VM handler is not loaded. 
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After powering up, issue the following: 

.INIT( NOQ (VERY)) VM: 

to establish the directory. Any files desired on VM should then be copied with: 

.COPY 
from: file1. sav, file2. scr ••• 
to: VM: 

For example, if you wished to run the RTA program from VM, enter the following: 

.COPY 
from: RTA.SAV 
to: VM: 

If the VM device is to be used by TSL2 or the RTA program, it must be loaded prior to 
running the programs: 

.LOAD VM: 

Note that if the VM handler is not loaded prior to running either the RTA or TSL2 
programs, the contents of VM can be corrupted, even if no attempt to access VM is 
made by the program. After this occurs, you must either reboot or reinstall the 
handler, and initialize the VM directory. 

To run the program on VM, enter the following: 

.RUN VM:RTA 

Files can be written to theVM device from the RTA or TSL2 programs simply by 
including "VM:" as the device code in the file specification. 

4.9 USING VT100 AS AN AUXILIARY TERMINAL ON THE 2515 

The 2515 system can be equipped with an auxiliary terminal such as a VT100. 
The connector for' the terminal is normally the REMOTE connector on the rear panel 
of the 2515 (see Figure 1-3). 

The TTAUX.SAV and TTCON.SAV programs, supplied in the run-time RT-ll 
package, provide a means for dynamically switching system control between the basic 
CONsole terminal and an AUXiliary terminal. The RT-ll system maintains hardware 
addresses and interrupt vector pointers for service of the console terminal. When the 
TT A UX.SA V and TTCON .SA V programs are executed, they enter the system to change 
those addresses and pointers, thus substituting the auxiliary terminal for the normal 
console or vice versa. 

When an auxiliary terminal is installed, you can transfer control to it anytime 
the keyboard monitor is listening by entering the following command: 

.R TTAUX 
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Thereafter all input/output is performed on the auxiliary terminal until you 
switch back or reboot the system. These changes are performed only in the running 
system and do not affect any monitor or device handler files. 

KED.SAV is the keyboard editor that can be invoked when an auxiliary 
terminal such as a DEC VT-100 (TTAUX.SAV) is used. For a description of the KED 
editor, refer to the Digital Equipment Corporation, Keypad Editor User's Guide, order 
number AA-H853A-TC or equivalent. 

To return to the basic console, enter the following command anytime the 
keyboard monitor is listening: 

.R TTCON 

This restores the monitor's normal console addresses, which are 177560(8} 
through 177566(8) and interrupt vector 60(8). 

The only interface supported by TTAUX is the DLVll asynchronous serial line 
interface. The REMOTE RS-232 port on the rear panel of the 2515 is factory set for 
the following addresses and interrupt vector (all octal): 

175650 
175652 
175654 
175656 
000350 

receive command and status register (RCSR) 
receive data buffer (RBUF) 
transmitter command and status register (XCSR) 
transmitter data register (XBUF) 
interrupt vector 

The REMOTE RS-232 port is normally set up for the following parameters, 
which must also be selected on the terminal to be used: 

Baud rate: 
Parity: 
Start/Stop bits: 

9600 (received and transmit) 
8 data bits, no parity 
1 stop bit 

The TTAUX program as supplied assumes that the addresses and the vector 
listed above and when executed, modifies the running monitor accordingly. If the 
terminal interface is installed with different addresses or vector, the addresses and 
vector in theTTAUX program must be changed to match. These hardware reference 
addresses reside at fixed locations in the TTAUX program and can be changed with the 
Save Image Patch Program (SIPP) as follows: 

.R SIPP 

, *dev: TTAUX.SAV 
Base? 0 

Offset? 1000 

Base Offset 
000000 001000 
000000 001002 
000000 001004 
000000 001006 
000000 001010 
000000 001012 
000000 001014 
*(CTRL/C) 

Old 
175650. 
000350 
000000 
175652 
175654 
175656 
xxxxxx 

New? 
(new RCSR) < CR> 
(new vector) < CR> 
<CIt> 
(new RBUF) < CR> 
(new XCSR) < CIt> 
(new XBUF) < CIt> 
(CTRL/Y)< CIt> 
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Parenthetically, the AUX REMOTE RS-232 PORT can also be used for 
auxiliary terminals. In this case it is either used as channel 3 or channel 4. The 
corresponding addresses and interrupt vectors along with other information is tabu
la ted below: 

chan 3 chan 4 

RCSR 175660 175670 
RBUF 175662 175672 
XCSR 175664 175674 
XBUF 175666 175676 
vector 000360 000370 
Baud 9600 300 
Parity none none 
Start/Stop bit 1 1 

Channel 3 is wired in the AUX REMOTE RS-232 connector the same as the REMOTE, 
which is a standard connection. The pin connection is: 

Pin 2 
Pin 7 

. Pin 3 

(transmit data) 
(ground) 
(receive data) 

Channel 4 is wired as the "secondary" port in the AUX REMOTE connector 
with the following connection: 

Pin 14 
Pin 7 
Pin 16 

(transmit data) 
(ground) 
(receive data) 

The connection to the terminal is through a "null-modem" cable, which has 
transmit and receive lines reversed. 
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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-ll) 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 described 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 
COP 

PANMEM.SCR 
DATMEM.SCR 

PAN2.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-ll 

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-ll is not required to create 
files. That is done from the front panel by means of the STORAGE function. 
However, RT-ll 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 methods to re~urn to RT-ll; 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-ll. 

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 CTRLjC twice. (Hold the CTRL key and strike the C 
key.) This method aborts the 2515 program and immediately return control to the 
RT-ll 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-ll prompt (.), type the command: 

.R RTA 

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

5.4 DISK DRIVE IDENTIFYING DEVICE NAME CODES 

The RT-ll 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: 

OK: 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 Winchester disk. The Winchester is organized and addressed as two 
DLO: separate devices, which may be specifically referred to as DLO: and DL1:. 
DL1: Plain DL: without a numeral refers to DLO:, which is ordinarily the system 

device (SY:) and the default device (OK:), 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 floppy disk. This is a default for DYO:. 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 DLO:. This means that any time you 
refer to a file by its name without specifically including one of the other device 
codes (DL1: or DYO:) the file is placed on or searched for on DLO:. However, if you 
wish, you can assign the DK: default to one of the other devices by going to RT-ll 
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-ll 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 DLO: 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-ll 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 

X SCALE 

Increments both upper and lower displays. 

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

UNITS 

WINDOW 

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

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

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 

DUAL 

OVLY 

EXCHNG 

Full screen display of one function. 

Dual upper and lower display of two functions. 

Dual superimposed (overlaid) display of two functions. 

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 pa~agraphs. 

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 described 
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 

c. Resp Channel, Level, CoupH", 
Ref Chant Level, Couplilll 

a. Mode \ 

b. Preq RanP0~ '.'. 
Type . ~ CROSS CH2 a. a., 

BBHD 

2515-0100 

d. A'Jinr Domain, Mode, Autora ... 
, Avg'S, Aeeeptance OptiON 

Trig Chan, Mode, Level, Slope 
Delay, Aux Delay 

e. Trir Chan, Mode, Level, Slope, L Delay, AUK Delay 

AC F"AV6 SUM F"REE 
a/a ACCPT 

f. Window Tyr'''' 

\ r; 'I.i"r" 

\ '\ "",' ~"" 
SQR 3;:~ j 

SItlr.I , 

Z. Channel ----------- RIGHT REAR CHASSIS 
Label +---'-...... -'--...... --!---''--...... -'''--...... -4--'--........ -...&.-._., a.se 

3. Function RT INPUT LIt! ---------1---------1------

.. ChoLl~g:.' 
S. Chan 1/ ./VLTS 

(Modal) ./ './ MAG 

8. Y Units 
) -

'I. Data 

-8.08 8. X Scale 
Min, Max, 
Scale, Units ---------B. 0 
~ TIMECSEC): B.a 

9. Cursor '7" J 
_LIM / 

10. System Messages 
and Prompts 

LIH 
AMPL: 0.B 

e 

11. Entry Buffer 

TIME(SEC) 

OveriOlld II/ld 
Auto Reject 
indication 

12. A. Pram'e Count, 
Averager and 
Acceptance Info 
and Prompt M .... ges 

Figure 5-1. Display Formats and Annotation 
(Sheet 1 of 2) 
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~IGI1T ~EAIO' Cl-fAS!StS,'L.~T ;:?E.=tR CHASSIS 

10. at " 

AV TF' i.II't _ 
CH Z/CH 1 • 
%.,(+'1.'(+ 
ll£'3REES 

PHASE: 

, 
i 

I ~ 
I C 
I l
I .. . ~ 
, .. 
I ~ 
i ~ 
I .. 
I C 
I t 

-10.aa ~ I i 

~'~--~--~----~--~----~--~----~---+----~--~I--e.e r..II't FREQ(HZ) lez~e 

>- 1) DATA to ~IU: 
Z) DATA to MEMORV 
3) PANEL. to ~IU:xlC 
~) PANEL to MEMORV 

FREQ(HZ): a.aa 

T~p.;De.~: o.~. ~o ~il. 
Sto~&g. G~oupin9: Single 
Re.t~ictlon: ~V F'UNCTIOI't 
Acqui.i~ion Type:" SHAkER TEST 
Cu~~.n~ ~i Ie: 
F"i Ie Statu.: C1.0SEtl 
F"i 1 e ~o~_~: I'IOtlAt.. 
PT-.v lOU' Act ion: ~.c"&ll 
SUCCE£DElJ 

Pl-lASE:: -359.9 
e 

RIGHT REAR CHASSIS 

s.:aee 

RT INPUT r..IN 
CHZ 
%''(+ 
Vr..TS 

-a.aee 
0.a r..I.l't TlMECSEC) e.a3125 

"RIGHT REAR CHASSIS 

0.Zeee j 

RT SPEC 
CHZ 
2X+ 
Vr..TS 

3 
1 
! 

z.alHle~ ... ~ 
I 
0.0 LIN F'REO(HZ) 

TIME( SEC ) : a.0 AI'IPt.: -0.4151 
a ~ 

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. A VERAGE Setup 
Domain FAVO 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 
A1st Auto arm 1st frame only 
AEVR Auto arm, every frame 
MAN Manual arm 

Level and Slope, e.g.: 20 P +20%, Positive slope 
-40N -40%, Negative slope 

Delay, trig chan/awe DLY ±a/b Percent of frame length 

f. WINDOW Types SQR Square (none) 
HANN Hanning 
FTOP Flat top 
SPEC Special 
CORR Correlation 
1M 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 cross-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 
AV 
ME 
INPUT 
SPEC 
CSPEC 
TF 
COH 
TFCOH 
IMPUL 
TRMIS 
COP 
ACOR 
XCOR 
TIME 

Real Time 
Average 
Memory 
Time domain function 
Auto spectrum 
Cross spectrum 
Transfer function 
Coherence function 
Transfer function with coherence blanking 
Impulse reponse 
Transmissibility 
Coherent output power 
Auto correlation 
Cross correlation 
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: 

AVTF 
CHl/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 oy 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 d~ta 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 Aeceptanee 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 

ARM? 

REJ? 

Auto-ranging is in progress. 

Waiting for ARM command in manual arm trigger mode. 

Waiting for CONT{inue) 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 circuit 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 

DHIT 

OVLD 

ORUN 

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

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

One of the channels has overloaded. This message is replaced by 
AREJ or DHIT during auto-reject averagi~. 

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-frequency 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 screen 
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.'1.4 Multiple and Hull 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. '1.5 Keyboard Entries 

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

Panel 

ENTER 
NEXT 
DEL 
CLR 

Keyboard 

/ (backslash) 
RETURN 
DEL 
! (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 com mand. 

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-ll operating system. 

Selects the channels to be processed and specifies the reference and 
response channel relationships for cross-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 assignment 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 AVO display is 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 dc 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. If time history is 
chosen, NEXT will lead to a menu for selection of NORMAL time history or ORBIT 
display (see page 5-53). 

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 -l)/discount 
+ PDF value * (l/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-ll 
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b. Press AVERAGE. (This menu is omitted when PROBABILITY is selected.) 

1) FREQUENCY 
>*2) TIME 

When you select PROBABILITY mode, 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. 

c. Press A VG. 

d. Press FUNCTION. 

>*1) 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 (CD F) the file has to be opened with the capability of storing any 
function. 

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 
Trigger mode 
Active channels 
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: 

>* 1) AUTO CHANNEL 
2) CROSS CHANNEL 
3) PROBABILITY 
4) EXIT TO MODAL ANALYSIS 
5) EXIT TO RT-ll 

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 described in paragraphs 
5.8.3 and 5.8.4. 

CROSS CHANNEL operation computes the auto-spectrum (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-ll makes a graceful exit from the 2515 panel program to the RT-ll 
operating system for file management operations. 

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

5.8.2.1 Bxiti the 2515 Panel 
One of t e princlpa applicatiOns 0 t e IS or mo a ana YSIS InvestIgations. 
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. 

*Youcanchange 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 Aetive 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 
pair assignments 

* designates active channel 

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

ENTER 0 to deactivate pairs 

ENTER RESPONSE, REFERENCE 
CHANNEL(S) 
*2, 1 
> 

res chan 
@*2 

3 
4 
1 

ref chan 
.I 

1 
1 
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-ll" 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 list, 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 
>!z...l 

(resp, ref channels on current @ line) 
(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 as a pair. The physical channels 
remain active if they are part of some other active pair. 

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

ref chan# 
*4 
*4 
*4 
*4 
*4 
*3 
*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. If you see "too many channels" or 
"MUST reduce # of chans", you must de-allocate the extra channels. 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 
Modal coordinate labels 

To modify, use arrows to 
move @ to CH #, and ENTER 
new label 

Move @ to Channel and 
ENTER the New Coord 
* 1X+ 
> 

CH # 

1 
2 
3 
4 

COORD 

1X+ 
2X+ 
3X+ 
4X+ 

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 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. 

5-21 



2515-0100 

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 it 
to be Set Up 
* (current channel number) 
> (enter new chan it) 

(NEXT) 

Volts Full Scale 
1) 8.0v 
2) 4.0v 
3) 2.0v 
4) 1.0v 
5) O.5v 
6) O.25v 
7) O.125v 
8) 0.0625v 

(NEXT) 

ENTER Modal Coordinate 
in Form nnX+ 
* (current coordinate) 
> 

(NEXT) 

Cal Factor=(F ACTOR) "UNITS" 
Per 1.0 Volt 

ENTER (F ACTOR) 
* (current numerical factor) 
> 

(NEXT) 

CAL Factor=(F ACTOR) "UNITS" 
PER 1.0 VOLT 

ENTER "UNITS" 
* (current units text) 
> 

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 

(NEXT) ______________________ ~ 

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. 
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5~8.4.2 Volts Full Seale. 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 R UN 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 ( +) or DOWN-ARROW (+) 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. 

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-
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5.8.4.4 Calibration Pactor and Units~ The Calibration Factor and Units entries 
allow specification of a factor for conversion from the basic input calibration in 
volts to the engineering units of the application, such as gIs, inches, or pounds. 
Whether or not these units are applied to displays is determined by a selection in the 
DISPLA Y UNITS control function. If engineering units are turned on, the displays 
are scaled with the engineering 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 gIs, 
your calibration factor would be 19/.010 volt = 100 g PER 1.0 VOLT, which you 
would enter as (F ACTOR) = 100, "UNITS" = g. The "UNITS" text is restricted to 8 
characters. Note that the RTA program expects the calibration factor to be a 
positive number. 

5.8.4.5 Coupling. The input coupling menu provides the following choices: 

AC Capacitive input coupling which acts as a high pass filter to block dc 
and 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 rnA current source at the input connectors for use of 
SOURCE accelerometers such as the ICP-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 dc offset that results from the current source. 

DC: S/W DC This selects dc coupling but uses a software algorithm to remove the 
REMOVAL dc component after each input frame is acquired. This operation· 

occurs after the AID converter and therefore does nat help in 
overrange situations caused by dc 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 Cbannel ID Label. This final item in the INPUT LEVEL menus allows 
assignment of any desired label, up to 18 characters for each channel. The channel 
ID 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 detli.il in the following descriptions: 

Frequency Type 

1) BASEBAND 
2) ZOOM 

(NEXT) 

(if BASEBAND): 
ENTER Maximum Frequency in Hz 
* (current value) 
> 

(if ZOOM): 
ENTER Zoom Minimum, Maximum 
* (current m in, 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 

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) 
External Sample: OFF 
frame size: (e.g., 1024) 
resolution: (e.g., 32.00) 
sampling interval: (e.g., 3.052e-05) 

5.8.5.1 Summary List Information. The summary listing on the screen 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 sum mary (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 complicated, but in all cases it is a power-of-2 multiple of the fastest sampling 
interval, which is (1/65536) second. 

: Baseband or ZOOM. Baseband frequency range always begins 
at dc (0 requency 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 indicated in 
the display by displaying two functions (the real part and the imaginary part 1) using 
disconnected dots, rather than the continuous line trace that is used for real input 
waveforms. These displays are still valid 'for amplitude information. 

lThe sine wave shows up in the display even if the input signal is grounded. This is due 
to the dc offset in the analog circuit, which is normally removed by software. When 
ZOOM mode is chosen, the dc 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 dc 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* 
204S0 
10240 
5120 
2560 
12S0 
640 
320 
160 
SO 
40 
20 
10 
5 
2.5 
1.25 

NOTE: A different set of frequency ranges are used 
if you select 512-line resolution for use with the 
MODAL analysis program. They are listed in 
paragraph 5.S.5.5 which describes 512-line resolu
tion under the number of lines menu which follows 
frequency range selection. 

*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 20,4S0 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 20,4S0 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 summa~y indicates that you are actually getting SOO 
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 BaDges, 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 #I of lines = 400. The 
choices and related values are: 

#I of Lines #I of Lines Frame Size, #I of Lines Computed 
Menu If 25.6 kHz BW #I 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 ~ial CUe. The choice of 512 lines of 
resolution is provided to allow more ~icient 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 
4 128 
8 256 
16 512 
32 1024 

2048 Hz 
4096 
8192 
16,384 Hz maximum 
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When you select 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 

1) FREQUENCY 
2) TIME 

(NEXT) 

Averaging Mode 

1) SUMMATION 
2) SUBTRACTION 
3) EXPONENTIAL 
4) PEAK HOLD 

(NEXT) 

ENTER # of Averages 
* (current value) 
> (0 - 32767) 

(NEXT) 

Pre-average Autorange 

1) OFF 
2) ON 

(NEXT)--------------------~ 

Averaging Domain: (e.g., FREQUENCY) 
Averaging Mode: (e.g., SUMMATION) 
# of Averages: (e.g., 256) 
Autorange: (e.g., OFF) 
Accept: (e.g., MANUAL) 
Accept Min Peak %: (e.g., 35) 

Data Acceptance into Avg 

o ACCEPT EVERY FRAME 
2) MANUAL ACCEPT (CONT) 
3) AUTO REJECT 
4) AUTO REJECT w / DBL HITS 

(NEXT) 

ENTER Minimum % Full Scale 
for an ACCEPTABLE SIGNAL LVL 
* (current %) 
> (1 - 100%) 

(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. 

5.8.6.1 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 
suc.cessive 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 dc level. 
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5.8.6.2 AVrJFft Mode. The system provides the following choices of averaging 
algorithms Orrequency domain averaging. This menu does not appear for time 
domain. 

a. 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 11# of Averagesll parameter selected below. The 
average is normalized as it is accumulated, according to the following 
formula: 

A1 = AO (K-1)/K + SS* (11K) 

A1 is the new average. 
AO 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 Averagesll parameter selection for 

EXPONENTIAL discount averaging. 

b. 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 = AO - SS* (11K) 

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. 

c. 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 11# 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 Averages. 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 Autorangez OFF/ON. The full scale range for input levels is 
initally set up through a LEVEL button menu, selecting from the available ranges, 
:t8, 4, 2, 1, 0.5, 0.25, 0.125, and :to.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 96 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 characteristics 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 (;t8V), 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 A~tanee into AY~. This menu provides an option for 
continued examination of time domam mput 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: 

(a) 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 anyone does not 
meet the following criteria: 

1. No input 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 Seale. The final menu in the AVERAGE setup requests: 

ENTER Minimum % Full Scale 
for an Acceptable Signal LvI 

This parameter sets the minimum acceptable peak signal level for autoranging and 
auto reject, specified as a percentage of the full scale LEVEL setti~. 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 "smeari~." 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 computed 
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 

1) SQUARE 
2) HANN 
3) FLAT TOP 
4) SPECIAL 
5) CORRELATION 
6) IMPACT 

(NEXT) 

ENTER % Full Frame Until 
Reference Window Taper 
* (current value) 

>--

(NEXT) 

ENTER # of Exponential 
Resp Windows to Apply 

* (current value) 
>--

(NEXT) 

Frame Overlap 

1) NONE 
2) 50% 
3) MAX 

(NEXT) restores full display 
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Window Type: (e.g., HANN) 
Refr window start: (e.g., 200) 
# of resp windows: (e.g., 10) 
Frame Overlap: (e.g., NONE) 

NOTE: The reference and response 
window summary lines above and the 
reference and response parameter 
queries at the left are only for the 
IMPACT window and appear only 
when IMPACT is the currently 
selected type. 

NOTE: The frame overlap menu does 
not appear if triggered data acqUi
sition is in effect. Overlapping is 
not appropriate for triggered 
acquisition. 
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5.8.7.1 Window Type. The system provides the following choice of window 
functions. 

a. 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. 

b. 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. 

c. 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. 

d. 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. 

5-37 



2515-0100 

e. 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 cprrelation 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. 

f. 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 described 
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 COl'rect 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) = (l-.0002*!5.*(1024/M»**n 

where n is 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. 
M is the number of samples in the frame. 

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. 
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NOTE: In Frequency domain averaging you cannot apply a window to the data after 
the average has been completed. You rnustset 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 IMP ~CT 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 

1) FREE RUN 
2) AUTO ARM 1st FRAME 
3) AUTO ARM EVERY FRAME 
4) MANUAL ARM 

(NEXT) 

ENTER Trigger Channel # 
(0 selects EXTERNAL TRIGGER) 
* (current trigger channel) 
> 

(NEXT) 

ENTER Trigger Level 
% of Full Scale 
* (current level) 
> 

(NEXT) 

Slope 
1) + 
2) -

(NEXT) 

ENTER Trigger Delay' 
in % of FRAME 
(- Delay for Pre-Trig) 
* (current delay) 
> 
(NEXT) ____________________ _ 
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Trigger: (e.g., TRIG-MAN ARM) 
Channel: (e.g., 4) 
Trigger Level: (e.g., +20%) 
Slope: (e.g., +) . 
Delay: (e.g., -20) 
Aux Delay xx (e.g., 40) 
Beep: (e.g., ON) 

ENTER Auxiliary Delay 
IN % of· FRAME 
* (current value) 
> 

(NEXT) restores full display 
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5.8.8.1 ~ 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 can 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 affect 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. 

c. 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 channell is the trigger channel and channell 
LEVEL is set for ±2.0 V, then entry of -40 for trigger level causes triggering when 
the signal passes through the -0.8 V level. 

5-41 



2515-0100 

5.8.8.4 ~ SJ.~. The + or - selection determines whether trigger occurs as 
the signa TsriSiIlg <>railing through the specified trigger level. 

5.8.8.5 Trigger Channel ~. The trigger channel delay parameter, specified as 
a percentage of the input rame 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 -10096, 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 A~Jjary Delay. The auxilliary delay parameter refers to the delay in 
percent oframe length for all other channels relative to the trigger channel. Only 
o 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 Pnter, and Zoom on Triggered Impaet 
Signal. 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 hammer 
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 1096 hysteresis is built in. As a result, for trigger to occur at 
a positive slope, the input signal has to increase from 1096 (of the full scale) below 
the trigger level specified. For negative slope, the signal has to decrease from 1096 
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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 
occurs 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 force) 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 AID 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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5.9 ACQUISrI'ION FUNCTIONS (A VERAGER 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 
CONT 

·ARM 
HOLD 

RUN The RUN button starts and stops the accumulation of averaged 
(AR) 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 R UN 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. 

CONT 
(AC) 

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 
were 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 CaNT 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 CaNT 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 effect, 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 CaNT 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. 

5-45 



2515-0100 

5.10 DmPLAY 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) 
AVG (DA) 
MEM (OM) 
NEXT CHAN (DN) 
SINGLE (DS) 
DUAL (DO) 
OVLY (DO) 
EXCHNG (DE) 

5.10.1 Modifying the Displays 

FUNCTION (OF) 
X SCALE (OX) 
Y SCALE (DY) 
CHANNEL (DC) 
UNITS (DU) 
BLOCK MATH (DB) 

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 vice-versa). 

5.10.1.1 Revers¥;! Upper and Lower Displays. Press EXCHNG button to exchange 
the positions of t e displays. .. 

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

SINGLE 

DUAL 

OVLY 

Provides a full screen display of one channel, one fUnction. 

Provides dual upper and lower display of two functions. 

Provides dual superimposed display of two functions. 

5.10.1.3 Modif~ Upper Display Only. Regardless of screen format selection (see 
above 3.7.1.2), tefollowing buttons affect the upper display only. 

FUNCTION 
CHANNEL 

REAL TIME 
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 
Y SCALE 

UNITS 
NEXT CHAN 

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

X SCALE 

Y SCALE 

UNITS 

NEXT CHAN 

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

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

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

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, A VG, 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, any 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 AVO Source. If AVG is pressed, the data source is the average buffers 
containing the averaging results. If the averager 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 
R UN button has been pressed, until the first fram e 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: 

Channel Pair = (for displayed CROSS CHANNEL data) 

Channel = (for displayed AUTO-CHAN data) 

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. 

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

• DU AL or OVL Y 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 C ROSS 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 Blnk Level: 

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: 

Function 

>*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 Punetion Menus. If the current mode is AUTO CHANNEL and the 
data source selected is the AYG button, the following menu appears on the display: 

SPECTRUM 

> * SPECTRUM 
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. 

TIME HISTORY 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: 

Function 

> * AUTO SPECTRUM 
CROSS SPECTRUM 
TRANSFER FUNCTION 
COHERENCE 
IMPULSE RESPONSE 
COHERENT OUTPUT POWER 
AUTO CORRELATION 
CROSS CORRELATION 
TIME HISTORY 
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If cross 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 

> * 1) BODE 
2) MAGNITUDE 
3) PHASE 
4) OREAL 
5) IMAGINARY 
6) MAGNITUDE vs. PHASE 
7) NYQUIST 
8) 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. 

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

GAB :-SB • SA *: ISA'SB r COS($B - 4)A) + 

j ISA t SB I SIN (iPB - $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. 
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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. 

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

IR = p_l {HAB} 

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. 

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. 

RAA(T) = p-l {GAA} = !. ofPA(t) -A(t+-r)dt 
P 

Compares the similarity of the input time 
function between two channels (A and B). The 
value of the artificially introduced time delay 
that maximizes the correlation indicates the time 
lag between signals A and B. 
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Produces a least squares circle fit on displayed 
function 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 A VG 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 DiSPlaJ. 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, 
collected 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 TIM E. 

Function 

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 A VG orbit: 

Step 1. Press A VG. 

Function 

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 functions, 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 

1) 
2) 
3) 

LIN AUTO SCALE 
LIN EXPAND 

Y Scale: LOG AUTO SCALE 
EXPAND Min Y: 
EXPAND Max Y: 

dB Range: (if LOG AUTO SCALE) 
>* 4) 

LOG AUTO SCALE 
LOG EXPAND 

LIN AUTO 
SCALE 

The full scale value is selected through an autoscale algorithm 
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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LIN EXPAND This selection allows you to specify in the next menu the maximum 
and minimum values to be used in generating the display. 

LOG AUTO The full scale value is selected in the same way as for LIN except 
SCALE 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. 

LOG EXPAND 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 :: No further menus appear. 

LIN EXPAND is selected :: 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. 

LOG AUTO SCALE is selected :: A decibel range is displayed for 
selection: 

LOG EXPAND is selected 

dB Range 

120 
100 
80 

>*60 
40 
20 

:: 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 Sealing in AUTO SCALE Displays. You may scale the display 
vertical scale in AUTO SCALED displays using the + and f- arrow buttons when 
there is no other menu active. In LIN AUTO SCALE the vertical scale is multiplied 
by 2* *n every time the + or f- arrow button is pressed. + increments the value of n 
by 1 each time and f- 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 f- 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 
Function 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: 

Y Scale 

>* 1) LIN AUTO SCALE 
2) LIN EXPAND 
3) LOG AUTO SCALE 
4) LOG EXPAND 

Y Scale: LIN AUTO SCALE 
EXPAND Min X: 
EXPAND Max X: 

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 block, i.e., 32 Hz. 

5-57 



2515-0100 

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 
TIM E HISTO RY 
IMPULSE RESPONSE 
AUTO CORRELATION 
CROSS CORRELATION 

Freq Window 
SPECTRUM 
AUTO SPECTRUM 
LINEAR SPECTRUM 
TRANSFER FU NCTION 
COHRENCE 
TRANSMISSIBILITY 
COHERENT OUTPUT POWER 

Real Window (in Nyquist and Circle 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 

5-59 



2515-0100 

When you make changes between Y SCALE modes you need to modify the 
magni tude 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 UNrI'S Function 

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

Amplitude Units 

>* 1) 
2) 
3) 
4) 

V 
EU 
dBV 
dBEU 

Ampl Units: 
Ampl Normalization: 
Freq Units: 
ORDER Reference: 

V This selection means "volts" which are the basic units of calibration of the 
input circuitry. The ORDER Reference line appears only if ORDER is 
chosen in later Frequency Units menu. 

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 dBVunits. 

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 can be selected. If storage is performed 
with V, only V and dBV can 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 
normaliza tions. 

Units Normalization 

>* 1) 
2) 
3) 
4) 

U 
U2 
U2/Hz 
U2*SEC/Hz 

Note that Normalization can also be selected for stored functions I' 
recalled to memory display since normalization is not applied to the 
data when it is stored. 

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). This normalization is accomplished by 
dividing the U2 spectral value by the frequency resolution for the 
current frequency bandwidth and frame size. For broadband noise this 
selection woUld yield equivalent measured values independent of the 
current frequency resolution. For periodic signals, such as a sine 
wave, the results can be difficult to interpret since division by the 
resolution only rescales the measured sine wave, which itself has an 
infinitely narrow bandwidth. 

U2*SEC/Hz Normalizes the readout for energy density measurements. Since the 
PSD measures energy per unit time, this selection multiplies by the 
measurement time to give energy density. Since this is equivalent to 
dividing by the frequency resolution for FFT based machines, this 
normalization is equivalent to dividing by the frequency resolution 
twice. As in U2/Hz, this selection may not be appropriate for 
measurement of periodic signals. 
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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: 

HZ 

CPM 

ORDERS 

Frequency Units 

>* 1) HZ 
2) CPM 
3) ORDERS 

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). 

This is cycles per minute and corresponds to a multiplication by 60 of 
the Hertz values (cycles per second); i.e., CPM scales frequency plots 
as cycles per minute and labels the X-axis as FREQ(CPM). 

This is a readout of abscissa 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 ORDER). In this case the X-axis is 
labeled ORDERS(HZ/,#'), where "#" is the current user supplied order 
reference. 

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

ENTER Order Reference 
in Hz 

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 (10240*60 = 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. 
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5.10.8 Block Math Function 

Block Math allows you to apply additional scaling factors and block vs. 
block operations to Average and Memory data blocks. A Block Math operation 
involves the upper display data and the lower display data or a user entered scale 
factor. The result of Block Math operations resides in the upper display data buffer. 
Block Math operations are categorized into single and double operand types. 

5.10.8.1 Double Operand Operations. For double operand operations, the upper 
display data is always the fiI'St operand. The second operand can be either the lower 
display data or a specified complex number, depending on the operation desired. 
The double operand Block Math operations are performed by pushing the +, -, *, or 
/buttons, corresponding to addition, subtraction, multiplication and division 
operations respectively. When one of these buttons is pressed a prompt to enter the 
operand number (#) appears at the lower left corner of the screen. If a number is 
entered, the upper display data is operated on with this value. The number is 
entered in the format "a, btl where "a" and ''btl are the real and imaginary parts of a 
complex number. If either number is not entered it is assumed to be zero. Only "a" 
(the real part of an imaginary number) is entered if a scalar value is entered to 
operate on a real data block. 

If the ENTER button is pressed without a numeric entry, the upper display 
data is operated on with the lower display data as the second operand. This 
operation leaves the Block Math result in the upper display while the lower display 
data remains unchanged. 

5.10.8.2 Block Math Operand Units. Data blocks used in Block Math operations 
are "internal" display data buffers which can not have the same numeric format as 
the data shown on the display. For example, a Transfer function can be displayed as 
a real "Magnitude" but the Block Math operation would be performed on the 
"internal" complex data block. Also, "internal" data blocks have units normalization 
appropriate to their function type. This can be changed on the display with the 
UNITS NORMALIZATION menu but the "internal" data is not modified. For 
example, an AUTOSPECTRUM is internally stored in squared units. The display can 
plot this data with VOLTS normalization which requires the square root to be 
calculated when generating the display. However, this operation leaves the 
"internal" buffer in squared units. Block Math performed on this display data is 
performed on the "internal" data. Thus, scaling the VOLTS display data by a user 
entered value would require entering a squared scaling value. The converse is true 
for functions that are internally represented in linear units and are being displayed 
with squared normalization. 

The following functions are internally represented in squared units: 

• A UTOSPECTRUM (frequency domain averaging mode) 

• TRANSMISSIBILITY 

• COHERENT OUTPUT POWER 

5-63 



2515-0100/C-l 

All other functions are internally represented in linear units including A UTO
SPECTRUM when it is collected in time domain averaging mode (also known as a 
Linear Spectrum). 

The 1Hz UNITS NORMALIZATION selections are ignored when performing 
Block Math since this is also a display normalization. To include such normalization 
the frequency resolution factor must be applied to the data with a user entered 
scale factor. 

Internal data blocks are not stored in dB units. Therefore, if dB display 
units are in effect you must compute a non-dB scale factor that corresponds to the 
desired dB value. For squared units functions: 

dB value = 10 * logI0(M) 

and for a linear units block operant: 

db value = 20 * logI0(M) 

where M is the scale factor that would be entered. 

Note that the units normalization of the result of a Block Math data block 
is considered to be linear regardless of the original function type. This means that 
subsequent operations will always treat the data block as linear. For example, 
multiplication of the data block by one prior to any other scaling operation allows 
you to ignore the linear versus squared distinction. This can also be accomplished by 
taking the square root of the squared block before applying linear scaling factors. 
The square root is described in the section describing the single operand operations. 

5.10.8.3 Block Math Results Display. The results of the Block Math operation are 
displayed somewhat differently than other data displays. The display menu 
selections are also somewhat restricted. 

When Block Math is performed the Y axis is labelled BLOCK MATH. If the 
resultant data block is complex the label COMPLEX appears. Complex data is also 
identified as being normalized in MAG (magnitude) or MAG SQ (magnitude squared). 

The Display FUNCTION type cannot be changed but a complex data result 
allows display in any of the complex data formats (such as BODE, NYQUIST, etc.). 

The display UNITS menu allows selection of Units or Units Squared but only 
if Y axis is the magnitude of complex data. A units change can not be performed on 
real data. The 1Hz units normalization can not be applied to the display results. 

The BLOCK MATH result remains on the display until either AVG or MEM 
data is selected. At that time the Block Math calculations are cleared and the 
display returns to the original AVG or MEM data blocks. 
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5.10.8.4 Block Math Restrictions. Block Math operations can only be executed on 
Memory or Averaged display data. 

There is no Block Math on probability functions. Note that CIRCLE FIT is 
not allowed on Block Math results. A CIRCLE FIT display is changed to a NYQUIST 
plot if Block Math is requested. 

Block vs. block operations can only be performed on data blocks which have 
compatible X axis domain (time/freq) and the same data units range. 

Since all Block Math have to allocate working buffers, no operation is 
performed if there is not enough space. For averaged data obtained in Auto Channel 
Mode, multiplication by a complex number necessitates the doubling of the display 
buffer; therefore, it is not allowed. 

5.10.8.5 Single· Operand Operations. Single operand operations includes 
integration; differentiation; taking reciprocal, square root, or square; taking the real 
part, the imaginary part, or the complex conjugate of the block. The operand is 
always the upper display data block. The operation performed is always driven by a 
menu selection. When the BLOCK MATH button is pressed, one of the following 
menus appears. 

If a time domain function is in the upper screen: 

>* 1) INTEGRATE 
2) DIFFERENTIA TE 
3) RECIPROCAL 
4) SQUARE ROOT 
5) SQUARE 

If a real frequency domain function: 

>* 1) DIVIDE BY (jw) SQUARED 
2) MULTIPLY BY (jw) SQUARED 
3) RECIPROCAL 
4) SQUARE ROOT 
5) SQUARE 
6) COMPLEX 

Note that the COMPLEX selection actually involves the upper and lower 
display data as two operands. 

If a complex frequency domain function: 

>* 1) DIVIDE BY (jw) 
2) MULTIPL Y BY (jw) 
3) RECIPROCAL 
4) SQUARE ROOT 
5) SQUARE 
6) CMPLX CONJUGATE 
7) REAL 
8) IMAGINARY 
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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 
() == ( ) ( ) 

Harmonic Store Recall 
() == ( ) ( ) 

Sideband > < < > 
() == ( ) ( ) 

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: 
Harmonic mode: 
Sideband mode: 

Main cursor and a settable reference cursor. 
Main cursor and its harmonics. 
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 <ENTEB>. 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 REP 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 <BNTER>. 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. Tnese 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 Iref Main freq Main freq - ref freq 
Main ampl val Main ampl of ref ampl 

Single Cursor Main freq Main freq 
(Bode display) Main magn Main magn 

Main phase Main phase 

Single w Iref Main freq Main freq - ref freq 
(Bode display) Main magn Main magn of ref magn 

Main phase Main phase - ref phase 

Note that relative readouts of ratios (e.g. main ampl of ref ampl.) is actually a 
difference (main ampl - ref amp!) 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 
harmonics 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 fO.S 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 harmonic cursors to be 
lined up better since they are multiples of the main cursor. 

When the ±O.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. 

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 reallocation. 
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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 ABSIREL 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 o·f 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 harmonic 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 mo~ 

5.11.4.'1 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: 

Harmonic Cursor 

Harmonic Cursor 
(Bode display) 

5.11.6 Sideband Cursor Mode 

Absolute Units 

Interp main freq 
Main ampl val 

Interp main freq 
Main magn 
Main phase 

Relative Units 

Interp main freq 
Main/Sum of harm vals 

Interp main freq 
Main/Sum of harm vals 
Main phase 

In sideband cursor mode, integer multiples (and sub-multiples) of the 
specified delta frequency surrounding the main cursor are displayed. 

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. 
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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 maiil'CilrSor 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 ABSIREL 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.'1 > < 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 MAIM and HARMONIC Buttons. The MAIN and HARMONIC buttons get 
the cursor out of the sideband mode. 

5.11.'1 Sideband Cursor Mode Readout 

The text readouts associated with the sideband cursor mode are as follows: 

Sideband Cursor 

Sideband Cursor 
(Bode display) 

Absolute Units 

Interp main freq 
Main ampl val 

Interp main cursor· 
Main magn 

Main phase 

5-71 

Relative Units 

Interp delta freq 
Sum of ampls between two 
innermost sideband cursors 

Interp delta freq 
Sum of ampls between two 
innermost sideband cursors 
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 principal functions (equivalent two-letter keyboard codes are 
in parenthesis): , 

TYPE 
(ST) 

STORE 
(SS) 

P,LOT 
C'P) 

RECALL 
(SR) 

OIR 
(SO) 

Provides the preparatory setup functions to: 

• 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 rec.ords or increases of size of 
the file. 

• Select type of plotter and specify plotter conditions. 

Executes a storage, operation, after determining whether the 
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. 

,. 

Executes output to the plotter selected under the TYPE setup. 

Executes the recall operation after determining whether it is to 
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. 

Presents a directory listing of the function records, in the currently 
open file or in the memory buffers as requested. 
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5.12.1 Creating a New File Under the TYPE Funetion 

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 

>* 1) USER FILE 
2) PLOTTER SETUP 

Restriction: TRANSFER FUNCTION 
Storage Labels: NORMAL 
Current File: 
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 cycle through all active channels (pairs), writing one function 
for each channel (pair). Note that when the system cycles through all the active 
channels (pairs), storage leaves display pointing to the last active 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 
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itself. If the stored functions are later recalled to theRTA program, they appear 
with their labels in the swapped form, but they are also labeled as MEMORY data. 

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 
lOX to l5Y has the same magnitude and phase as a frequency response function 
measured from 15Y to lOX. 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 thereference 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-ll operating system format: 

ddn:filnam.typ 

where ddn is the two-letter device code and one-digit unit number (DLO 
or DLl) 

filnam is up to six alphanumeric characters of your. choosing (A -Z, 
0-9 only) 

• typ is a three-character file type extension 
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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 DLO, but 
note that the default can be assigned to any device as described earlier in this 
section. Also, it is important to know that RT-ll 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 RT A 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 

:>i* 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 (flHfI) 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+1 

n+2 

0+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. (Refer to 
Appendix B for RTA File Format.) 

The system next requests the amount of disk space to be reserved for the file 
with the following query: 

ENTER i of Function Records 

For MODAL files, enter the number of transfer function records to be stored. 
Four disk blocks per function record is always assumed for MODAL format files. If 
transfer functions larger than 512 lines of resolution are stored, each transfer 
function will require more than one function record per transfer function as 
described previously. In addition to the four blocks per record allocated in the file, 
there is also space reserved for a two-word directory and a 64-word function header 
for each function record. 

If a STANDARD file format has been selected, the following query appears: 

ENTER i of Blocks/Function 

Where the MODAL format assumed four disk blocks per record, the 
STANDARD format allows space to be allocated for larger or smaller function 
records. T,pe "i of Function Records" entry specifies the amount of directory and 
header space required. The "i of Blocks/Function" entry specifies the amount of 
data space to be allocated in the file. There are 256 words per disk block. 
Functions to be stored will have the following number of words per element. 

Time History (INTEGER) 
Spectrum (Floating Real) 
Transfer Function (Floating Complex) 

1 word per element 
2 words per element 
4 words per element 

A 512 line (element) transfer function requires a total of 2048 words. This means 
that there are eight blocks per function. A 320 line spectrum requires 640 words 
which would use up more than two blocks per function. In this case, three blocks 
must be specified since only integer values are allowed. This parameter entry does 
not restrict the size of the functions that can be stored in a STANDARD format 
file. Different sizes can be stored in the same file but either the directory or the 
date space in the file might be exhausted before the other is filled. If this occurs, 
one of the following messages will appear: 

"funct header space full" 
"no space to store function" 
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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 F AILED" message. The reason for failure is shown in the system 
message area at lower left. 

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) A'ITACH TO EXISTING FILE 
2) SELECT NEW NAME 

"A ttach" 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 Pile Under the TYPE P1Dlction 

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) 
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When the tile is opened, the summary at the right of the screen is ~pdated 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. 

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. 

'1'0 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 
se uence of records ou rna enter the first and last record number (inclusive) 
separated by a colon: • I a range 0 record numbers is. speci ied with other 
qualifiers f all the qualified records within the range are deleted. Upon NEXT, the 
system indicates: 

A ttempting to Delete Records 

followed by the "Action SUCCEEDED" (or FAILED) message. Failure error 
messages appear at the lower left. 

Note that after records have been deleted they are reused in reverse order; 
that is, the last deleted record space is used first. 
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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. 

To increase the size of an existing, currently open file, make selections from 
the following menu sequence: 

1. Press TYPE. The system responds with 

Storage Mode 

>* 1) USER FILE 
2) PLOTTER SETUP 

2. Select USER FILE and press NEXT. The system responds with 

Storage Grouping 

>* 1) STORE ONLY UPPER DISPLAY 
2) STORE ALL XFER FUNCTION 

3. Select one of the options and press NEXT. The system responds with 

Storage Restriction 

>* 1) NORMAL 
2) SWAP REF & RESP 

4. 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 

5. Select INCREASE SIZE OF FILE and press NEXT. The system responds with 

Enter # of Functions to Add 
* 0 
>-""---

6. As in the file creation sequence, a MODAL format file assumes four blocks per 
function record. Additional-function records are needed for large overlapped 
functions. For STANDARD format files, the number of blocks per function 
record is the same as the original file. Upon pressing NEXT, the system 
reports: 

A ttempting 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 error." 
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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 mome"nt, "file type changed to BAC" appears 
in the message area. If an error occurs here, the fi'le is closed and the message says 
so. Otherwise, the program goes on to open a new file with the type name .OAT. 
At this point, if no space is available for the size-increased file, the back up file 
resumes the extension .OAT and remains open. If successful, "open new file" shows 
up. At the time of copying data from old (.BAC) file to new· fHe (.OAT), 
"COPYING ••• " blinks un~il 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-ll 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 Punetion 

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 46~2 

"Screen Copy" refers to the standard option Printer/Plotter,' which is 
connected to the rear panel PRINTER connector and is interfaced thor ugh 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 M.odel 4662 digital 
plotter. 
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3. Select the plotter type and press NEXT. The system displays 

ENTER % Pen Speed 
* (current setting) 

> 

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 
screen copy, the displays 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 
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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. 

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. 

Data Storage allows the current upper display data to be saved. Any data 
stored to disk or memory must be present in either the current Average or Memory 
display buffer. This display data buffer contains the desired FUNCTION type 
calibrated with the Engineering units factors (if EU was selected for UNITS). 

The contents of the data buffer does not include calibration based on the 
following user display selections: 

Display Format for complex functions such as 

Magnitude 
Phase 
Nyquist 
etc. 

dBV or dBEU units 

Units Normalization such as 

U 
U2 
U2/Hz 
U2*SEC/Hz 

The display data buffer is also internally represented in either linear or 
squared units, depending on the Function type. The following functions are always 
internally represented in squared units: 

• 
• 
• 

AUTOSPECTRUM 
COHERENT OUTPUT POWER 
TRANSMISSIBILITY 

All other functions are internally stored in linear units (including the 
AUTOSPECTRUM selection in Time Domain Averaging mode, also called Linear 
Spectrum). 
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This means that a display of an AUTOSPECTRUM in VOLTS (linear units) 
requires that the square root be taken when the data is plotted on the display. The 
data buffer remains in squared units. The data is also stored in squared units. 

This storage method saves data buffers calibrated only by Engineering units 
so that the other calibration factors can be applied when the data is recalled in the 
same way as they are applied prior to storage. 

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 4# 
* (current resp, ref from display, and seq # 0) 

>-----

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 di~play, 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 
the displayed function is a single-channel function (e.g., auto spectrum), then a table 
of active single channels is setup 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 
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This is followed by "Action SUCCEEDED" (or FAILED). Failure messages are 
presented at the lower left. The most common reasons are: 

file not found 
A V 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 
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. 
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5.12.6.3 Panel to Pile. 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 AVa 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. AVa 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-ll 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.'1 Reealling Stored Data with the RECALL Punetion 

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: 

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 AVa data. In addition to the fact that the 
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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.'1.1 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 anyone or all or a combination of these parameters to specify 
the particular record you want. Commas must be used to account for null argu
ments 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. --

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 function 
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. 
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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 Pile. 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-ll or chaining to MODAL. It is the default panel and is read in at the 
program start up time. 

5.12.8 DIR PWlction, 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: 

DIR 

. Directory 

>. 1) User Disk File 
2) Memory 
3) Memory Panel 
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5.12.8.1 User Disk Pile. A file must have been opened under the 'FYPE 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 function 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 anyone or all or a combination 
of these parameters. Furthermore, for the REC # you may specify a range by 
entering first and last record nurhbersseparated 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 l')ardware (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. 

5.13 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.pnl 

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. 
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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. A t 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 

5.13.1 Editing the Command File 

The command file can be edited by using an RT-ll 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 < Cft> 

Comments are enclosed in quotations. Note that text strings cannot contain 
$,), , or;. These characters have specific command meanings. 
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5.13~2 Recalling the Command File 

To recall a sequence, press the ROLL button or.r 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: Pressing the RECALL panel sequence button while recall is processing 
results in an abort. 

5.14 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 sa.mple 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-R~peating 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. 

Both repeating and non-repeating patterns can be gated bya user specified 
burst duration. The output signal is controlled via menus accessed by pressing the 
OUTPUT SIGN AL button on the lower panel. 
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5.14.1 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. 

The first selection, 1) OFF, turns off all random signals. Choose either 2) or 
3), press NEXT, anc;l the following menu appears: 

Output Signal 

ENTER the RMS level of 
Output Noise (O-1.0V) Random 

(0-4.5V) Sine 
* .666 

> 

Signal Level: 4.5 
Type: RANDOM 
Bandwidth: ACQUISITION 
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 

> 

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 
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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 outp~t 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 match 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 nori-repeating signal. Another is that the RT A 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) 
;1& 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. 

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. 
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The next menu sequence allows a selection of burst window. 

Burst Window 

1) OFF 
>* 2) RECTANGLE 

3) 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 exci
tation. The duration of the burst as a fraction of the acquisition frame is specified 
by the number (in %) entered. 

5.14.2 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 remain~ 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. 

5.14.3 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 
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 maxfmum acquisition rate include triggger 
selections, frame size, and auxiliary delay. 
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Also note that performing a sereen copy while the. DMA output is turned on 
can result in the system hanging up due to the same microprocessor overhead. 

5.15 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 OM 
NEXT CHAN ON 

SINGLE OS 
DUAL DO 
OVLY DO 
EXCHNG DE 

FUNCTION OF 
X SCALE OX 
YSCALE DY 
CHANNEL DC 
UNITS DU 
BLOCK MATH DB 

Acquisition 

Cursor 

RUN AR 
CONT AC 
ARM AA 
HOLD AH 

< 
> 
MAIN 
HARMONIC 
SIDEBAND 
REF SET 
ABS/REL 
STORE 
RECALL 
>< 
<>. 

<- Key 
-> Key 
CM 
CH 
CS 
CR 
CA 
SC 
RC 
< Key 
>Key 
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Panel Button Keyboard Character Command 

Entry (Most of these buttons have a counterpart on the keyboard and so they are 
passed through as ASCD without need for mapping.) 

o thru 9 o thru 9 keys 
A thru Z A thru Z keys 

EE E 
CLR 
DEL Delete 
ENTER (backslash) 

+ + 
x * . I . 
SPC Space bar 
ROL .r 
+/-
= = 
SHIFT (Not required since keyboard has Alpha) 

Menu Control 

Storage 

t (Up arrow) 
-r (Down arrow) 
NEXT 

t (Up arrow) 
'" (Down arrow) 
Carriage return 

TYPE ST 
DIR SD 
STORE SS 
RECALL SR 

Measurement 
INPUT CHANS MC 
INPUT LEVEL ML 
TRIG MT 
FREQ MF 
AVERAGE MA 
WINDOW MW 
MODE MM 
STATE MS 
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CRT Control 
CRT BRT 

Output Signal 

Plot 

OUTPUT SIGN AL 

PLOT start 
PLOT stop 
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Keyboard Character Com mane . 

Provided by keyboard SETUP arrows 

OS 

A P (Where A is CTRL, press A and P 
simultaneously.) 

Note that the following ASCII characters are not allowed in strings since they are 
used for immediate control: 

+ 

t (Up arrow) 
1- (Down arrow) 
CR (Carriage return) 
LF (Linefeed) 
> 
< 
..r 

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-U 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) INSTALLA110N 

Average time required to install the extended memory is one-half hour. 

a. Visually inspect the extended memory board. Verify that memory 
jum pers 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. Remove the 256 kilobyte memory board from slot 5. 

d. Install extended memory board into slot 5. Verify it is properly seated. 

e. Reinstall top cover and six screws. 

f. Test with microcode diagnostic using MI-M5. 

g. Check system operations using RTA program, PN 2515-0650. 
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6.2 CHANNELS 5-8 (PN 2515-9401) AND ADDmONAL 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. 

g. 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-ll diagnostics, 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. 
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6.4 LARGE SCREEN MONrrOR (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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'.5 PRINTER/pLOTTER AND mGITAL PEN PLOTTER 

6.5.1 Printer/Plotter Ins.tallation 

To install the Printer/Plotter, attach the, supplieQcable to the rear panel of 
the printer and to the 2515 rear p~nel connector marked PRINTER. 

Consult the Printer/Plotter Manual for instructions for installing ink 
cartridges and paper. 

A separate AC power module and cord is supplied for either 110 or 220 volt 
operation. 

6.5.2 Digital Pen Plotter Installation 

Programs written for the 2515 system will support one or both of the 
following digital plotters not supplied directly by GenRad: 

Tektronix 4662 Plotter (with or without multi-pen option) 

HeWlett Packard Plotters (Those supporting HP-GL and RS-232 IfF; 
HP 7470A, 7440A, and 7475A plotters are suggested for use with the 
2515 system. The HP7550 plotter has enhanced features such as 
automatic paper feeder.) 

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 plotters 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. 
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6.5.3 Operation 

The Printer/Plotter supports the following 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 Ill, paragraph 3.3.2. 

b. Autoprint. Terminal text is also echoed on the printer when the 
autoprint mode is enabled. See Section Ill, paragraph 3.3.5. 

c. Line Printer. The Printer/Plotter also serves as a line printer for the 
system. Directories and listings which are directed to the LP: (line printer) device 
in RT-U will appear on the printer. Consult the Printer Manual if special setup 
control sequences are desired. . 

The digital pen plotter only supports Screen Copy. 

6.5.3.1 HP 1410f[440f[415 Switch 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 00010111 as viewed from the front of the 
plotter. 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. 

The HP7550 is setup using local menus instead of switch settings. Consult 
the HP7550 manual to set this plotter for the serial (MODEM) port with the 
following conditions: 

Data flow: 

Handshake: 

Data compatibility: 

Remote mode, 
Standalong mode 

XONIXOFF 

Half duplex, 
Parity off, 
8-bit, 
Baud rate 1200 

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. 
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6.5.3.3 Plotter Speed· Setting. Programs supporting the digital plotte~ 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 
andTek 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 function 
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 Page 

Display Group 1 System Initialize A-2 

Display Group 2 A. DUAL A-3 
DISPLAY B. EXCHNG A-3 

C. OVLY A-4 
D. NEXT CHAN A-4 
E. SINGLE A-5 
F. FUNCTION/REAL TIME A-5 
G. AVG A-8 
H. MEM A-8 
I. Y SCALE A-9 
J. X SCALE A-14 
K. FUNCTION/AVG A-18 
L. UNITS A-62 
M. CHANNEL A-68 
N. BLOCK MATH A-68 

Display Group 3 Cursors A-69 
CURSOR 

Display Group 4 A. TYPE A-71 
STORAGE B. DIR A-83 

C. STORE A-85 
D. RECALL A-89 

Display Group 5 
MEASUREMENT SETUP A. AVERAGE A-92 

B. WINDOW A-U5 
C. TRIG A-U9 
D. STATE A-122 
E. MODE A-124 
F. CHANS A-127 
G. LEVEL A-128 
H. FREQ A-134 

Display Group 6 
MISCELLANEOUS Output Signal A-138 
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DISPLAY GROUP 1 

System Initialize 

00002 i 

000000 

!Ti-:bO 

illlbO 

om100 I 

cmOOOD 

DEV> 
RT-l1SJ(~R0)V05.00 

2515 Syste", 
Pro", Revision - i-Nou-83 
Channels - 1-4 
Me",ory S,ze: 128k Words 
19-Jan-84 Change Date? ---) 
Please Enter The Ti",e: 
1313:1313:130 

A-2 



2515-0100 

DISPLAY GROUP 2 

DISPLAY Group Pushbuttons, Typical Displays and Menus 

A. DUAL Pushbutton 

8.300 ~ f 

~r""l.~*-~~ VLTS ~ ,- _, _, !~~ fn1t( r I. I 'l i . I I !" 

~ ! : - it 
-use; i ! _ 't 

0.0 '-1M TIME(SEC) 0.93125 

IUGHT ~£AR ':HASSIS 

a.zeee J p : ! . ~.. ! -" . -!- . 

~~ iPEC LOG rlV'\~~\fy~r~rrr~f1~\f\J~FH 
~~~S ~ I i I I I ~ 

1 ; I I i. J f 
i I I • 

2·",,-,,<41 ; .~_ i f 
8.0 LIN F'~EQ(HZ' 1.02'" 

Af'IPL: -0.41S1 
o 

B. EXCHNG Pushbutton 

RIGHT REt'tR CHI'lSSIS 
0.2000 J ~----~--~~~~~=F~~----~--~--~~--~----+-

RT SPEC 
CH 2 
2X+ 
VLTS 

c 
E-

, i 
, I 

i J [ 

i I 
2. 000e-04 -+I----r---~---=--Ff-===-~~--~--~l~---r--~----,---~I~ 

0.0 LIN FREQ(HZ) 10240 

RIGHT REI'lR CHI'lSStS 

8.000 ~ - i-

RT INPUT 
CH 2 
2X+ 
Vi..TS 

I 

FREQ( HZ): 0.00 
LIN TIME(SEC) 

AMPL: 0.04240 
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C. OVL Y Pushbutton 

Not available in this version. 

D. NEXT CHAN Pushbutton 

Not availabie in this version. 

A-4 



... :; '.: '=.:: 

E. SINGLE Pushbutton 

"." ':-"'1 '~I ~.l f'1 
~,'::: 

il':"Z' 
=,:!'ti~L:: 

--_ .. _--_. __ . --'--'----' ---

0.a 
7':~E(SE':_~: 21.0 ~I~P~: -9.2~~e-0~ 

121 

RT SPE·: 
CH 2 
2;'+ 
VLTS 

F. FUNCTION Pushbutton, Menus and 
Typical Displays (REAL TIME) 

1) 

r;:r.3HT REAR .:HASSIS 

-

! 

I 

0.03125 

2. 000e-04 ~~----~----r----r----+II----~--~----~--~~---r----~ I i I 

121.0 LIN rREQ(HZ) 10240 

>* 1) SPECTRUM 
2) TIME 
3) LEVELS 
4) ORBITxx 

function: SPECTRUM 

AMPL: 7.82Se-03 
121 
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CFlOSS CHZ 8.l2Iv 
BBND 

2515-0100 

1a) 

AC FAVG SUM 
eV8 ACe?, 

. RIGHT REAR CHASSIS 

FREE SOR 320 
SINGLE 

.: -1-1 _--L-_--+---'--~---.L..-_+_--'---1_--''--_h_ 
5 . tle0e -03 _ 

RT SPEC 
CH 2 
2X+ 

VLTS 

LOG 

5.000e-06+-__ -, ____ ~----r_--~----~--_+----~--_4----_r--~~ 

121.121 
·FREQ(HZ): 0.1210 

LIN FREQ(HZ) 
AMPL: 3.428e-12I3 

o c::::::::J 

2) 

RIGHT REAR CHASSIS 

:3.880 -' 

RT HIFUT 
':H _ 
2~'{+ 

'(LiS 

Hl24(J 

-8.000 7;---'---"---"--'---+, ---.---r---r---.---f-i ---r----..,~-.,..---.---~ 
£1.0 LIN TII'!E( SEC) 

Function 

1) SPECTRL;M 
>* 2) TIME 

3) LEVELS 
4) ORBITxx 

!unct.ion: TIME 

AMPL: 10.02612 
o 

A-6 
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CROSS CH2 8.0\1 
BBND 

2515-0100 

2a) 

AC FFtVG SUM FREE 
0/8 AC·:P-;-

SQR 320 
SINGLe: 

RIGHT REAR CHASSIS 
8.000+1--~~--~~--~~~--~~--~~--~~--~'--r-l 

I ' 
RT INPUT LIN----------------~----------------+----------------rI--rL. 
CH 2 I , 
2X+ I I 

VLTS 

0.0 
TIME(SEC): 0.0 

STATUS : 
.ULLSCALE 

INPUT 
LEVELS 

CHANNEL • 

.unction 

-- --
,"-' i,--, 

1 2 * * 

1) SPECTRUM 
2) TIME 

>* 3) LEVELS 
4) ORBITxx 

TIMECSEC): 0.0 
. -~<.- .. ' 

LIN TIME(SEC) 
AMPL: 9.328 .. -04 

o C3 

3) 

function: LEVELS 

AMPL: 1.589 
o 

A-7 
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STATUS : 
tULLSCALE 

INPUT 
LEVELS 

CHANNEL • 

a.BBB 

RT INPUT LIN 
CH 1 
1X+ 
VLTS 

Z:>la-UIUU 

3a) 

- r--

,,--, I....., 

1 2 * * 
LEtT REAR CHASSIS 

.-8. BBB t---.--.---,.---..--t---.--.--.---..--+---.--.--.---..--t--L 
B.B 

TIMEC5EC):' 0.B 
LIN TIMECSEC) 

AMPL: -0.7780 
B c:::::3 

O. AVO Pushbutton 

AVERAGED FUNCTION IS NOT AVAILABLE 

requested RESPONSE channel is 2 

requested func~ion: SPECTRUM 

H. MEM' Pushbutton 

MEMORY data 1S not auailable 

A-8 
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2515-0100 

I. Y SCALE Pushbutton Menus 

1) 

RIGHT REAR CHASSIS 

B.2BBB 

AV SPEC LIN 
CH 2 
2X+ 
VLTS 

0.0 

B.0 

Y scale 

>* 1) LIN AUTO SCALE 
2) LIN EXPAND 
3) LOG AUTO SCALE 
4) LOG EXPAND 

··FREOCHZ): 

LIN FREorHZ) 

Y Scale: LIN AUTO 
EXPAND Min Y: 
EXPAND Max Y: 

AMPL: 
8 

1a) 

CROSS CHZ 8.0u Me FAVG SUM FREE 
BBND 0/8 ACCPT 

RIGHT REAR CHASSIS 

8.000 I 

RT INPUT LIN 
CH 2 
2X+ 

VLTS 

-8.B0B 

SCALE 
-10.0B 

10.0B 

SQR 

B.B LIN TIMECSEC) 
TIME( SEC): B.0 AMPL: 9. 328e-04 

ill c:.::::::::J 

A-9 

10240 

320 
SH~GLE 

---l...-.. 
I I 
! t 

I r 
r 
r 
~ 
I 
i .. 

I t 
B.03125 



2515-0100 

2) 

RIGHT REAR CHASSIS 
5.000,r--~~--;---~----+---~----+---~----~--~----~ 

AV SPEC LIN 
CH Z 
2X+ 
VLTS 

0.0~ __ ~ ____ +-__ ~ ____ +-__ ~ ____ ~ __ -r ____ ~ __ ~ __ ~~ 

0.0 

Y scale 

1) LIN AUTO SCALE 
>* 2) LIN EXPAND . 

3) LOG AUTO SCALE 
4) LOG EXPAND 

FREQ(HZ): .-. . . . ~ 

LIN F"REQ(HZ) 10240 

Y Scale: LIN EXPAND 
EXPAND Min Y: 0.0 
EXPAND Max Y: 5.000 

AMPL: 
8 

2a) 

RIGHT REAR CHASSIS 
5.a00~!~--~----~--~----+---~----+---~----~--~~--~~ 

AV SPEC LIN_ 
cH 2 
2X+ 
VLTS 

0.0~;==~=rI~==~====~~=T~~~~~i~===T====~~==r=~~,~ 

> 

0.0 

ENTER MIN. MAX values 
for LIN Y EXPANSION * 0.0.5.000 

FRECl( HZ): 0.121121 

LIN FREQ(HZl 1024121 

Y Scale: LIN EXPAND 
EXPAND Min Y: 121.0 
EXPAND Max Y: 5.91210 

AMPL: 9.02766 
8 
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RIGHT REAR CHASSIS 

~a.aa : 

AV SPEC LIN - . 
CH 2 
2X+ 
VLTS 

2515-0100 

2b) 

-la.aa~ 1~ ____ ~ __ ~ __ -' ____ +-__ -r __ -4 ____ ~ __ ~ __ ~r-__ 1-L 
10240 

> 

a.a 

ENTER MIN. MAX values 
for LIN Y EXPANSION * -la.aa.la.aa 

. FREQ( HZ): a. lOla 
: .. , .. - ... 

LIN FREQ(HZ) 

Y Scale: LIN EXPAND 
EXPAND Min Y: -10.0a 
EXPAND Max Y: 10.00 

AMPL: 0.02766 
8 

3) 

RIGHT REAR CHASSIS 

0.2a00 

AV SPEC LOG 
CH 2 
2X+ 
VLTS 

2. 000e-04 

Y scale 

I 

~M 

= 

--
-; 

I 
B.B 

1) LIN AUTO SCALE 
2) LIN EXPAND 

>* 3) LOG AUTO SCALE 
4) LOG EXPAND 

..J....,.I'{' 'lj , "}'"I\. 'po"'IJ'IrI')" '1 T 

LIN F"REQ(HZ) 

Y Scale: LOG AUTO SCALE 
EXPAND Min Y: B.a 
EXPAND Max Y: 5.000 
dB Range: 60 

AMPL: a.02766 
8 

A-ll 
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2515-0100 

3a) 

RIGHT REAR CHASSIS 

0.2000 

AV SPEC LOG 
CH 2 
2X+ 
VLTS 

2. 000e-04 

Db Range 

1) 120 
2) 11210 
3) ee 

>* 4) 60 
5) 40 
6) 20 

r'11 

---
-
i 
0.0 

fR~QCHZ): 0.00 

'IY "1{ '~fllvr,- ''f1'I''''w, .~ 

LIN FREQCHZ) 

Y Scale: LOG AUTO SCALE 
EXPAND Min Y: 0.0 
EXPAND Max Y: 5.000 
dB Range: 60 

AMPL: 0.02766 
8 

3b) 

y- "' 

CROSS CH2 8.0v 
BBND 

AC FAVG SUM 
8/8 ACCPT 

fREE SQR '" 320 
SINGLE 

AV SPEC LOG 
CH 2 
2X+ 

VLTS 

RIGHT REAR CHASSIS 

V 

10240 

2. 000e-04 +---~----+----r----r---~--~----'----+----~---+~ 
9.9 

FREQCHZ): 9.09 
LIN FREQ(HZ) 

AMPL: 9.02766 
8 

A-12 
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2515-0100 

4) 

RIGHT REAR CHASSIS 

.10.00 ~ 

AV SPEC LOG .:-----+-----+-----+----+-----rt CH 2 
2X+ -
VLTS 

f 
0.01000~--r---~----~--_4----,---~----~----r_---r----~ 

0.0 

Y scale 

1) LIN AUTO SCALE 
2) LIN EXPAND 
3) LOG AUTO SCALE 

>* 4) LOG EXPAND 

FREQ(HZ): 0.00 

LIN FREQ(HZ) 

Y Scale: LOG EXPAND 
EXPAND Min Y: -10.00 
EXPAND Max Y: 10.00 
dB Range: 60 

AMPL: 0.02766 
8 

4a) 

RIGHT REAR CHASSIS 

.10.00 

10240 

AV SPEC LOG-r ________ -+ ________ ~~--------t_--------+_--------_r~ 
CH 2 = 
2X+ 
VLTS 

0.01000~----r_--_+----~--_4----~----~--_r----+_--~----~~ 

> 

0.0 

ENTER MIN. MAX ualues 
for LOG Y EXPANSION * -10.00.10.00 

. ..F~EQ( HZ): 0.00 

LIN FREQ(HZ) 

Y Scale: LOG EXPAND 
EXPAND Min Y: -10.00 
EXPAND Max Y: 10.00 
dB Range: 60 

AMPL: 0.02766 
8 
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2515-0100 

4b) 

AC FAVG SUM CROSS CH2 8.0u 
BBND 8/8 ACCPT 

RIGHT REAR CHASSIS 

FREE SQR 320 
SINGLE 

10."00 _1--......... -+---'--~r--........ --+----'---t--"'----tJ 

AV SPEC LOG 
CH 2 
2X+ 

VLTS 

0.01000~ __ ~~ __ 1-__ ~ ____ +-__ ~ ____ r-__ -r __ ~r-__ ,-__ -;~ 
0.0 

'FREQC HZ): '0.00 
• ~ • M 

LIN FREQCHZ) 
AMPL: 0.02766 

8 

J. X SCALE Pushbutton Menus 
1) 

RIGHT REAR CHASSIS 

'10.00 i 
-

AV SPEC LOG 
CH 2 

-. 
2X+ --VLTS 

r~nl 

0.01000 '1 
0.0 

X scale 

>* 1) LIN AUTO SCALE 
2) LIN EXPAND 
3) LOG AUTO SCALE 
4) LOG EXPAND 

FREQCHZ): 0.00 

"1 '1V~ '~W"'Y" ''ff''l"'w, • 

LIN FREQCHZ) 

X Scale: LIN AUTO SCALE 
EXPAND Min X: 0.0 
EXPAND Max X: 10240 

AMPL: 0.02766 
8 
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2515-0100 

1a) 

CROSS CH2 8.0u 
BBND 

AC F"AVG SUM 
8/8 ACCPT 

F'REE SQR 320 
SINGLE 

RIGHT REAR CHASSIS 
10.121121 _ 

AV SPEC LOG 
CH 2 
2X+ 

VLTS 
F 

0.01000~ ____ r-__ -r ____ r-__ -+ ____ ~~~ ____ '-__ ~~ __ -r ____ ~ 

0.0 
F'REQ( HZ): 0.00 

LIN F"~tQ(HZ) 

AMPL: 0.1212761li 
8 ~ 

2) 

RIGHT REAR CHASSIS 

1121.121121 

AV SPEC LOG 
CH 2 
2X+ 
VLTS 

0.12111<10121 

X scale 

J 
--
= 

--

r~n 

i 
121.0 

1) LIN AUTO SCALE 
>* 2) LIN EXPAND 

• 3) LOG AUTO SCALE 
4) LOG EXPAND 

F'REO( HZ): 121.0121 

,"1 ' .. ~ "¥ w.tI AI LA..r.rv 
","' .... " 'V' .. ''fI''"''"'" T 

LIN F'REO(HZ) 

X Scale: LIN EXPAND 
EXPAND Min X: 121.121 
EXPAND Max X: 112124121 

AMPL: 0.02766 
8 
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2515-0100 

2a) 

RIGHT REAR CHASSIS 
I 

10.00 1 --
AV SPEC LOG 
CH 2 

: . 
= 

2X+ 
VLTS 

> 

--r Wn.fy n'-" ~ I'" 

0.01000 '1 
0.0 

ENTER MIN. MAX values 
for LIN X EXPANSION 
;II 0.0.10240 

F"REQ( HZ): 0.00 

'IV '"I( T" ..... "..,.., , T 'Y" "' 

LIN F"REQ(HZ) 

X Scale: LIN EXPAND 
EXPAND MIn X: 0.0 
EXPAND Max X: 10240 

AMPL: 0.02766 
e 

3) 

RIGHT REAR CHASSIS 

10.00 

AV SPEC LOG 
CH 2 
2X+ 
VLTS 

.. 

"'-v fl' 

10240 

· 
--

~ fr'J" -.. .. v"f '''\11" J!""'Ii'"'" · 
0.01000 

32.00 

X scale 

1) LIN AUTO SCALE 
2) LIN EXPAND 

>* 3) LOG AUTO SCALE 
4) LOG EXPAND 

F"REQ(HZ): 0.00 
,". ",", 

LOG F'REQ(HZ) 

X Scale: LOG AUTO SCALE 
EXPAND Min X: 0.0 
EXPAND Max X: 10240 

AMPL: 0.02766 
e 

A-16 
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CROSS CH2 8.0u 
BBND 

2515-0100 

3a) 

AC F'AVG SUM 
8/8 ACCPT 

RIGHT REAR CHASSIS 

10.00 

AV SPEC LOG 
CH 2 
2X+ 

VLTS 

F'REE 

32.00 
F'REQ( HZ): "0.00 

LOG F'REQ(HZ) 

10.00 

AV SPEC LOG 
CH 2 
2X+ 
VLTS 

AMPL: 0.02766 
8 ~ 

4) 

RIGHT REAR CHASSIS 

SQR 320' 
SINGLE 

10240 

~ ill.,. ....... " "f '.\1 '" jI" 'II'""' 

0.01000 

. --
-
---

32.00 F'REQ(HZ) 10240 

X scale 

1) LIN AUTO SCALE 
2) LIM EXPAND 
3) LOG AUTO SCALE 

>* 4) LOG EXPAND 

F'REQ( HZ): ,0.00 

X Scale: LOG EXPAND 
EXPAND Min X: 0.0 
EXPAND Max X: 10240 

AMPL: 0.02766 
8 
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2515-0100 

4a) 

RIGHT REAR CHASSIS 

10.00 

AV SPEC LOG 
CH 2 
2X+ 
VLTS 

> 

113.1131000 

32.00 

ENTER MIN. MAX values 
for LOG X EXPANSION * 113.113.1024113 

F'REQ(HZ): ,0.00 

~ r'J: . "\11 

LOG F'REQ( HZ) 

X Scale: LOG EXPAND 
EXPAND Min X: 113.0 
EXPAND Max X: 1113240 

AMPL: 0.1132766 
8 

· 
· · 

'1'-"11""' · · · 
1113240 

K. FUNCTION Pushbutton Menus and Typical Displays 
(AVERAGE) 

1) 

RIGHT REAR CHASSIS 

- I · · I 
- I · I -

5. 000e-07 1 I 
I 

0.0 

Function 

>* 1) AUTO SPECTRUM 
2) CROSS SPECTRUM 
3) TRANSF'ER F'UNCTION 

J 4) COHERENCE 
5) IMPULSE RESPONSE 
6) TRANSMISSIBILITY 
7) COHERENT OUTPUT POWER 
8) AUTO CORRELATION 
9) CROSS CORRELATION 
10) TIME HISTORYxx 

FREQ( HZ): 0.00 

I 
I 

LIN FREQ(HZ) 

function: AUTO SPECTRUM 
CPX F'unction 
for~at: MAGNITUDE 
COH Blnk Level: 0.0 

AMPL: 1.S68e-04 

A-18 
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2515-0100 

1a) 

CROSS CH2 8. 131,1 
BB~tD 

Ae FAVG SUM 
8/8 ACCPT 

FREE SQR 320 
SINGLE 

RIGHT REAR CHASSIS 
I J I J ! J ! J ! J I 

AV~E:·Z::~~~ ~~/ ! I i '~r Irr~'1r'"VflT{ ~, 'f~-r Tf 
. . I i Ii 

VLTS I l-

I ! t 
I I ~ 

I I ~ 
I ! 1 
i i r 

I I' I',; f,F 

2.000e-04 +---~----4---~----~----r---~i----~---+'----'-----~' . 
0.0 LIN F"REQ(HZ) 10240 

F"REQ(HZ) : 0.00 AMPL: 0.133388 
8 

2) 

RIGHT REHR CHASSIS*LEF"T REAR CHASSIS 

2£1. as.: i, 

P.HASE : 

I! ' 

-380.13 ~ I 
I I I I I I 

~~ ~i~~~:~~: ~¥#fpf??4~~9!?it 
2X+*lX+ ~ ! I~ I ~ 
VL TS*VLTS ~ i I I ! i ~ 

• I I , I t 
2J000e-a5~t----~--~----'-----ir----r----~,----~--~I-----r----~: E 

0.13 LIN FRECH HZ ) l024iil 

Funct-lOF" 

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 HISTORYxx 

F"REQ(HZ): 0.013 

function; CROSS SPECTRUM 
CPX Function 

fOl"I'lat: BODE 
COH Blnk Level: 0.0 

AMPL: 1. 10iile -03 
8 

A-19 

PHASE: -3613.0 
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2.1) 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 
20.00 J 1 

-:;:~~ 1- I !! [ 
002a00~~'· ~ '~ ~~ ~;~~c 1LOG ~9rrF?Pf22}?2SFE1 

2X+*1X+ _, i' 
VL TS*VL TS ~ i i ! , I F 

Z.000e-0s1 i I I I If 
ForPlat 

0.0 LIN rREQ(HZ) 10240 

functIon: CROSS SPECTRUM 
CP){ Funct Ion 

>* 1) BODE forPlat: BODE 
Z) MAGN ITUDE COH Blnk Level: 0.0 
3) PHASE 
4) REAL 
5) IMAGINARY 
6) MAGNITUDE vs. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

FREQ(HZ): 0.00 AMPL: 1.100e-03 
8 

PHASE: -360. III 
c::::::J 

2.1a) 

RIGHT REAR CHASSIS*LEFT PEAR CHASSIS 

20.ElO ~ \ 'I' 1 
-~~:~~ ~ I i I : ~ 
~~~;~~~:~:~ 
ZX+*lX+ ~ I \' ! ' 
VLTS*VLTS ~ ! ! ~ 

z. 000e -05 1 I Ii; i ! iii I 
0.0 LIN FREQ(HZ) 10240 

> 

ENTER COHERENCE BLANKING 
LEVEL (0.0 = OFF) 
* 0.0 

FREQ(HZ): 0.00 

functlon: CROSS SPECTRUM 
CPX Function 

Tor-Plat: BODE 
COH Blnk Level: 0.0 

AMPL: 1. 100e-03 
8 

A-20 

PHASE: -360.0 
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CROSS CH2 8.0 ... 
BBND CHi 8.0u 

2515-0100 

2.1b) 

He FFtVG SUM 
Ae 8/8 ACCPT 

FREE 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

SQR 320 
SINGLE 

20.00 Ii' I t 
PHASE_-________ ~---------+--------~--------~--------~I~I 

DEGREES I r 
-380.0 ~----~--~--~----~---+----~---+----~--~I ~ 

0.02000 - i· 
AV CSPEC LOG ~-;;,ll~--....-:1r----+--:--;-----+----:--,--..;,.~-r--------lIH---;-,.----7--li-+ 

CH 2*CH 1 -~in ' 
2)(+*1)(+ 

VLTS*VLTS ~--------+---------+_----~--~------~---------1i-+ 

2.000e-05 +i----r---~--~----+_--_r--_+----r_--~--~----~ 
0.0 

FREQ( HZ): 0.00 
LIN FREQ(HZ) 

AMPL: 1.100e-03 
8 

2.2) 

10240 
PHASE: -360.0 

c::::::::::J 

RIGHT REAR CHASSISilELEFT REAR CHASSIS 

0.02000~ __ ~r-__ ~-:-~ ____ +-__ -:--'---.~-r ____ -'~~r-~~~ 

AV CSPEC LOG ~~ .. 
CH 2*CH 1 . ~1~------_t---------+------.l--+---------j----------rt" 2)(+*1)(+ = I ~ 
VLTS*VLTS t 

I ~ 
! f 

2.000e-0S +l----~--~--~r_--~ir---,----t----,----+----~---tI~, 
0.0 LIN FREQ(HZ) 10240 

For ... at 

1) BODE 
>* 2) MAGNITUDE 

3) PHASE 
4) REAL 
5) IMAGINARY 
6) MAGNITUDE us. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

FREQCHZ): 0.00 

function: CROSS SPECTRUM 
CPX Function 
for ... at: MAGNITUDE 
COH Blnk Level: 0.0 

AMPL: 1. 100e-03 
8 
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2515-UIUU 

2.2a) 

RIGHT REAR CHASSIS_LEFT REAR CHASSIS 
0.02000 +---~--~----~---r--~----+---~--~r---~---+, 

All CSPEC LOG ~if Ia\I, 
CH2.CH1 :1' 
2X+.1X+ ~=---------r--------+---~-L~--------~--------~ 
ilL TSlIIIIL TS ~ 

,, ______ ~-------+------~------~------+Tt 
II, [ 

2.000e-05+i __ ~~ __ +-__ ,-__ -+ __ ~ ____ ~, __ ~r-__ +-__ -r __ -+·~t 
0.0 LIN FREQ(HZ) 10240 

ENTER COHERENCE BLANKING 
LEIIEL (0.0 - OFF) 

function: CROSS SPECTRUM 
CPX Function 

!II 0.0 

> 

FREQ(HZ): 0.00 

CROSS CHZ 8.0v 
BBND CH1 8.0v 

for~at: MAGNITUDE 
COH SInk Level: 0.0 

AMPL: 1.100e-03 
8 

2.2b) 

AC rAVE. SUI'! FREE 
AC 8/8 ACCPT 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS , , , 
0.02000 

SuR 320 
SINGLE 

~ 

! 
Z.000e-0S-+---r---~----i------,-------+-------+-I ==11 

iiI. 0 
FREQ( HZ): 0.00 

LIN FREQ(HZ) 10240 
AMPL: 1.10 e-03 

8 
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RIGHT REAR 

10.00 ~ 
AV CSPEC LIN 
CH 2*CH 1 
2)( +,111)( + 
DEGREES 

PHASE 

-10.30 

Forl'lat 

1) BODE 

~ 
0.0 

2) MAGNITUDE 
>* 3) PHASE 

4) REAL 
5) IMAGINARY 

2515-0100 

2.3) 

CHASSIS*LEFT REAR CHASSIS 

I ! , I , 

I I I 
I 

! I i 

I I i I 
! i I i , 

, . 
LIN FREQ(HZ) 

function: CROSS SPECTRUM 
CPi< Function 

forl'lat: PHASE 
COH Blnk Level: 0.0 

6) MAGNITUDE vs. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

FREQ(HZ ): PHASE: 
8 

2.3a) 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

10.00 

AV CSPEC LIN 
CH 2*CH 1 
2X+*1)(+ 
DEGREES 

PHASE 

----
----
---

I 

I , 
j I 

I I i 
I I 

I 
I 

I 
I 

~ 
l-

I ~ 

. ~ 

1I:l240 

~ 
~ 

~ 
~ 

I t 
It -10.00_1~--'-__ -+ ____ r-__ ~i ____ ~ __ ~ __ -' ____ +-__ -r ____ ~1 t 

0.0 LIN FREOCHZ) 10240 

> 

ENTER COHERENCE BLANKING 
LEVEL (0.0 - OFF) * 0.0 

FREQ(HZ): 0.00 

function: CROSS SPECTRUM 
CPX Function 

forl'lat: PHASE 
COH Blnk Level: 0.0 

PHASE: -360.0 
8 
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CROSS CHZ 8.0u 
BBND CHl 8.0u 

2515-0100 

2.3b} 

AC FAVG SUM FREE 
AC 8/8 ACCPT 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

10.00 I I 

AV CSPEC LIN _ 
CH 2*CH 1 
2X+*lX+ 

DEGREES 

PHASE -
-
-
-

-
-
-

-10.00 I 

• lOll:! .... .... 

I 
I 

I , 

I 

. 

I 
! 

• , 
I 

I 
i 
i 
! 

i 

I 
I 
i , 

.:111::1 _::III • ~ . 
I 
I 

1 
I 

6,111110 

SQR 320 
SINGLE 

I 

t • 1:!l::3=:! 

! 
I 

I 
I 

I ~ 
I I 

~t 
~ 

J J 

~ 
f 

I 

0.0 
FREQ(HZ): 0.00 

LIN FREQ(HZ) 10240 
PHASE: 36<1.0 

8 c:::::::::::::J 

2.4} 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

0.02000 i I 
AV CSPEC LIN 
CH 2*CH 1 
2X+*lX+ 
VLTS*VLTS 

Fer-Plat 

1) BODE 
2) MAGNITUDE 
3) PHASE 

>* 4) REAL 
5) IMAGINARY 
6) MAGNITUDE us. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

FREQ(HZ): 

I 

functien: CROSS SPECTRUM 
CPX Function 

fer-Plat: REAL 
COH SInk Leuel: 0.0 

REAL: 
8 
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0.02000 

AV CSPEC LIN 
CH 2'4ECH '1 
2X+lIHX+ 
VLTS*VLTS 

REAL 

2515-0100 

2.4a) 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 
I I I 'I I, 

I I I ! I! 

~ - i I I I I r 
Ii! ! I 

LIN FREQ(HZ) 10240 

ENTER COHERENCE BLANKING 
LEVEL (0.0 = OFF) 

function: CROSS SPECTRUM 
CPX Functlon * 0,0 

> 

FREQ(HZ): 0.00 

.:~I'::=,~ "_.:-1.::.. 3 ':'h) ~C 
BEi'!:!:! -, , 

..... i1J,. 3 0v ~C 
~A'i1~ 

fOT'I'Iat: REAL 
COH Blnk Level: 0.0 

REAL: 1. 100e-03 
8 

2.4b) 

~l:M =~E::: 
=;~':3 -'Ie:?, 

::;,)R ~2iJ 
';I~GL::: 

t ~ ! . , 
-8,0Z8884-__ ~ ____ ~ ________ ~ ____ ,-__ ~ ____ .-__ -4 ____ -r ____ ~ 

0.0 LIN F~EQ(HZ) 102-\0 

REt'lL: 1.100..,-03 
8 -,-,-,_.; 
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2515-0100 

2.5) 

IMAG 

-5.000e-05 +---~----~l-----r----t----T----+I----'----;:-----r----~I I 

F"or"''''t 

1) BODE 
2) MAGNITUDE 
3) PHASE 
4) REAL 

Lit! FREcH HZ) 

function: CROSS SPECTRUM 
CPX Function 

for", .. t: IMAGINARY 
COH Blnk Level: 0.0 

>* 5) IMAGINARY 
6) MAGNITUDE vs. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

FREQ(HZ): 0.00 IMAG: 4.172e-07 
8 

2.5a) 

RIGHT REAR CHASSLSAILEFT REAR CHASSIS 

5. 000e-05 I J I J ! J ! J I J I! 
- I I, ,I J II~ 

AV CSPEC LIN ~ n 

~~~~!~~ T: -"ptik\~'fLrd,~~~. f~'~ I fdA£li1f 
- ¥ i I I r 

-5 ~:::e-05 +----r---II------r----+!~__+I--r----+! ~---+-'"I f 
B.B LItt FREG!HZ} lBfAtB 

> 

ENTER COHERENCE BLANKING 
LEVEL (0.0 - OFF) * e.e 

FREQ( HZ): 0. e0 

function: CROSS SPECTRUM 
CPX Function 

for", .. t: IMAGINARY 
COH Blnk Level: 0.0 

IMAG: 4.172e-07 
8 
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CROSS ':H2 8. 0u 
BBND CHI 8.0u 

2515-0100 

2.5b) 

AC FA'IG SUM FREE 
AC 8/8 ACCPT 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

SuR 320 
SINGLE 

5.000e-05 +I----~--~--~----+---~---+I----~--~--~----~ 

AV CSPEC LIN _ 
CH 2l11CH I 
2X+*lX+ 

VLTSlIIVLTS 

IMAG 

I 

I ' 

II -5.000e-05 +---~----+----r----~--~---4----~---+----~---+~ 
0.0 

FREQ( HZ): 0.00 
LIN FREQ(HZ) 

IMAG: 4.17 ",-07 

8 c::::::J 

2.6) 

RIGHT REAR CHASSIS.LEFT REAR CHASSIS 

10240 

0.02000 ~ ~ FREQUENCY RANGE: 
",in: 0.0 

AV CSPEC LIN 
CH 2*CH 1 
2X+*lX+ 
VLTS*VLTS 

~ ~ 

I 
I ~ 

I ~ 
I I ~ 

~ 

",ax: 10240 

I I I I E 
I I I 

0.0 ++-+-+-+-+--f-.f-L 
0.13 

For ",at 

1) BODE 
2) MAGNITUDE 
3) PHASE 
4) REAL 
5) IMAGINARY 

>* S) MAGNITUDE us. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

PHASE -3813.13 

function: CROSS SPECTRUM 
CPX Function 
for",at: MAGNITUDE us. PHASE 
CQH Blnk Level: 0.0 

8 
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2515-01{)O 

2.6.1) 

RIGHT REAR CHASSIS*LEFT ~EAR CHASSIS 

a. 021300 ..J~~ii--t--f-+-I -+-+-+,! ..,-
j _ i i 

FREQUENCY RANGE: 
"'in: 13.13 
",ax: 10240 

All CSPEC LIN 
CH 2*CH 1. 
2X+*lX+ 
IILTS*IILTS 

.; I i 

0. 10 -;.-+-+--i--+-l-f--i-, ..L.. 

0.0 PHASE -380.0 

Frequency Scale 

>* 1) AUTOSCALE 
2) EXPAND 

function: CROSS SPECTRUM 
CPX Function 

for",at: MAGNITUDE vs. PHASE 
COH Sink Level: 0.0 

8 

2.6.1a) 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

13.02800 

All CSPEC LIN 
CH 2*CH 1 
2X+*lX+ 
IILTS*VLTS 

0.0 

£1.0 

ENTER COHERENCE BLANKING 
LEVEL (0.0 & OFF) 
* 0.0 

I 

3 
I 

I 
I 

I 
i 
i 

I 

, 

I I 
I 

I I 
I I I I I ! 

I I 

PHASE 

i 

I 

I 
,I 

I 
I 

l-

t 
r 

I l-
1 

E 

FREQUENCY RANGE: 
Plin: 0.0 
",ax: 10240 

-380.0 

function: CROSS SPECTRUM 
CP){ Function 
for ... at: MAGNITUDE us. PHASE 
COH Blnk Level: 0.0 

8 
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CROSS CI;Z 8.0v 
BBND CHi 8.0v 

2515-0100 

2.6.1b) 

AC FFtVG SUM FREE 
AC 8/8 ACCPT 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

SuR 320 
SINGLE 

0.02000 -IJ--t--+I--+t--+-", --+-r--+---+-~ FREQUENCY RANGE: I ~ ~in: 0,0 

i I' I i ~' ~ax: 10240 
FlY CSPEC LIN 11 I I 
CH 2*CH 1 
2X+*lX+ ;'-~--+--+--+-~-~-~~I 

1 
j 

YLTS*VLTS 

I I 

0.0 PHASE -380.0 

8 

2.6.2) 

RIGHT REAR CHASSIS*LE'~ REAR CHASSIS 
I I I i 

0. 02000 ~ I' ~ 
j I 

AY CSPEC LIN ":;.j-r-':-+--"--+---';'---j~ 
CH 2*CH 1 
2X+*lX+ . 
YLTS*YLTS 

I t 
., . 0 -+-f-.:.-+--+-+--+-+' ..Lt 

i I 

FREQUENCY RANGE: 
"'in: 0,0 
l'Iax: 10240 

0.13 PHASE -380.13 

Frequenc~ Scale func~ion: CROSS SPECTRUM 
CPX Function 

1) AUTOSCALE 
>* 2) EXPAND 

forl'lat: MAGNITUDE us. PHASE 
COH Blnk Level: 0,0 

8 
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> 

2515-0100 

2.6.2a) 

RIGHT REAR CHASSIS*LEFT REAR 

0. 02000 IT i I 
J ! I I 

All CSPEC LIN i I I I 
CH 2*CH 1 ~ 
2X+*lX+ I 
ilL TS*IIL TS +-+......;~+-I--:-i-+-++-

0.0~-+-+-+~~ __ ~~ 

FREQUENCY RANGE: 
",in: 0.0 
"'ax: 10240 

0.0 PHASE -380.0 

ENTER MIN,~AX for functIon: CROSS SPECTRUM 
CPX Function for Frequency Expansion * 0.0,10240 for",at: MAGNITUDE vs. PHASE 

COH Sink Level: 0.0 

2.6.2b) 

iZl. 8:[112'0 ----------:------ F~E~LE~C1 RANGE: 
[<lin: J.,) 

:=t"l =£r'~':- '-::.~ 

_ .. :O~':.'-' : 
2,(-:-1t!.: .. {-
"'r',- .... ';1Cl __ TS 

~t)a'o(: 1.024(1 

a.J ______ ~. ____ ~~ 

E.~~ rEP ':Cl~ERE:"!C£ BL~!f'W, ::!'i'~ 
LEVE~ (a.e = OF~:! 

« 0.a 

-38l?L \3 

func~lon: CROSS SPECTRUM 
CP;'~ runc"t lon 

forMat: MAGNITUDE us. PHASE 
CC~ SInk Level: 0.0 

:3 
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>* 

2515-0100 

2.6.2c) 

CROSS CHZ 8.0\1 
BBND CH1 8.0\1 

1'102 F"AliG SUM 
AC 8/8 ACCPT 

FREE SuR 320 
SINGLE 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 
0.02000 -+!--+I -'--+-1 -+--+--t---ll--tf-.. FREQUENCY RANGE: 

~ I : I I r "un: 0.0 
Ii I I [ ",ax: 10240 

AV CSPEC LIN 1 ~I 
CH 2li1CH 1 .,.I-'I--+--T--+--t-~·~· t-, -+.-r' 2X+,UX+ 

1 I ~ 

" I t VLTS*VLTS I ~ 

0.0+-_+-_t-~_-+_-+-_~_+-~ 

0.0 PHASE 

8 

2.7) 

RI'3HT REAR CHASSISlI!LEFT RtAf:' CHFl$SIS 

0.020001 ~L . '1
1 

I f' 

AV CSPEC LIN "":I--t-~-i--+=~+ 
CH 2*CH 1 
2X+*lX+ 

VLTS::~:S ""11--t--+I--~-~t 

-0 . 02000 -11--'r--1-r-t--r-+-"--+~ 

FREQUENCY RANGE: 
!'lin: 13.0 
!'lax: 102413 

-0. 02000 REAL 0. 021308 

For!'lat function: CROSS SPECTRUM 
CPX Function 

1) BODE TOr!'lat: NYQUIST 
2) MAGNITUDE COH Sink Level: 0.0 
3) PHASE 
4) REAL 
5) IMAGINARY 
6) MAGNITUDE \IS. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

8 
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2515-U1UU 

2.7.1) 

RIGHT REAR CHASSIS*L~FT REAR CHASSIS 

0.1212000 

AV CSPEC LIN 
CH 2*CH 1 
2X+*lX+ 
VLTS*VLTS 

IMAG 

FREQUENCY RANGE: 
"Iln: 0.0 
"",',,: 1121240 

i L 
-€I . 10201210 -ll----.-J.---r-+--r-r-..--+i 

Frequency Scale 

-0. 0201210 REAL 121 . 02121121121 

function: CROSS SPECTRUM 
CPX Function 

>* 1) AUTOSCALE 
2) EXPAND 

for~at: NYQUIST 
COH Blnk Level: 121.121 

> 

8 

2.7.1a) 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

0. 121200121 i I! I ~ 

~~ ~;~~C 1 LIN i' I I I, 
2X+*lX+ ' I r 
VL TS*VL TS I, I 

IMAG 1 I I ~ 
J! L 

-~ • 0200121 -+1--.-'-II--'---+--"1'-+--r-+-1 

FREQUENCY RANGE: 
Plin: 10.121 
"'AX: 1121240 

-121 . 10201210 REAL 121 . 1212121121121 

ENTER COHERENCE BLANKING 
LEVEL (121.121 - OFF) 

function: CROSS SPECTRUM 
CPX Function * 121.121 forPlat: NYQUIST 

COH Blnk Level: 121.121 

8 
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2515-0100 

2.7.1b} 

CROSS CH2 8.0 ... 
BBND CH! 8.0 ... 

Ae 
AC 

FAy'; SUM 
8/8 

FREE 
ACCPT 

SuR 320 
SINGLE 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 
0.02000 -II---,---;..I--'--+--'---II---'--t-I FREQUENCY RANGE: 

I I If.'"' •.• 
AV CSPEC LIN 
CH 2*CH ! 
2X+'IIlX+ 

+1--+-1--+--+-1--t-! .. " ,.2" 

VLTS*VLTS 

IMAG 

-0.021300 +j -"'--I---'---+---..---I~--+-I 
-0.02000 REAL 0.02000 

..; '~:FF~C LI~ 
:.-«(:~ i 

c... -r 1< .: .~ '1"" 

-'i :-S':VL;-S 

8 

2.8} 

... _---'-
.-

, ---.--~ 

,FE,:LEctCY RAf'<GE: 
Ifll'1: 0.21 
rfla.<: 102.:10 

'j 1 ,~f"l : 0 . '!)5~ 4-

~·e·3.l : a. a1 :30 
~ fYlag : 8. 1Z1S ('3 

:;.s.rnped Mo:1al 
~ 

FDrMdt ~unC~lon: C?OSS SFEC~R~M 
"::=',{ runct lon 

1 1 

2) 
3 1 
.4 , 
S) 
5 1 

"7 

2', 

BeDE 
M';Gi'"iI":-UDE 
F'hFtSC:: 
PE:'lL 
It""!H'3!~ARY 
i'1f;13,'" r "'7";JDE 
N ,{ ~L:';7 
;._ .... ~I·_Lt. . ' , 

'IS. 

fDr~.t: CIRCLE FIT 
CO~ Blnk Level: 0.0 

s ---' 
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2515-0100 

2.8.1) 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 

0.02000 

AV CSPEC LIN 
CH 2*CH 1 
2X+*lX+ 
VLTS*VLTS 

IMAG 

1\ I 

'" "-
\ 

I 
I 
I 
I 

-----r 

FREQUENCY RANGE: 
Plin: 0.0 
Plax: 10240 

diaPl: 0.05284 
real : 0.01080 
iPlag : 0.05173 

I : i i 

-0. 02000 ~.+i -r--i!---r-f---r-+r 

DaPlped Modal Freq: 
6284 

Dal'1ping Factor: 
13.139331 

Frequency Scale 

-0. 02000 REAL 0. 020100 

function: CROSS SPECTRUM 
CPX Function 

>* 1) AUTOSCALE 
2) EXPAND 

forPlat: CIRCLt FIT 
COH Blnk Level: 0.0 

> 

8 

2.8.1a) 

RIGHT REAR CHASSIS*LEFT REAR CHASSIS 
I 

0.02000 

AV CSPEC LIN +~-+--l--l--+ 
CH Z*C:H 1 
2X+*lX+ 
VLTS*VLTS 

IMAG 

~ j 

-~.02000~;~~~r-~!-' __ ~~4-
I 

FREQUENCY RANGE: 
Plin: 0.0 
Plax: 10240 

diaPl: 0.05284 
real: 0.01080 
iPlag : 0.1215173 

DaPlped Modal Freq: 
6284 

DaPlping Factor: 
13.139331 

-10.1021000 REAL 0.02000 

ENTER COHERENCE BLANKING 
LEVEL (0.0 - OFF) 

function: CROSS SPECTRUM 
CPX Function 

* 0.0 forPlat: CIRCLE FIT 
COH Blnk Level: 0.0 

8 
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1:::-,C";'5 C-iZ " Ju he 
~,Bi,D C(-i~ 0 Jv r;( 

, :=1VG =Lt1 
3·":3 

2515-0100 

2.8.1b) 

Flee.?: 
:a :: ~2J 

=.:i:H:'i-:':: 

:z.,. ~''::Z1\ZlEt \. 
\ 

'. 

.---,-----,---'------'--- ;:'-"::; !::,JL=E;-'l( 'l ·::;'f1r J f;C:: 
:"'lin: 0.8 

~v ':SP~I: LIN 
::H .:~(:--! 1 

2?(4-:f:::{+ 

\ 
'. 

8 

3) 

RIGHT REAR CHASSIS/LEFT REAR CHASSIS 

2.000 ~ 
AV TF LIN l--l--i--lj'--i-
CH 2/CH 1 
2X+/1X+ j J 
VL TS/VL TS -+ii--+---;-~QC::;I--+-

IMAG 

i 
L 

l 
I 
I 

j 
-2.000~1~~ __ ~~~~-r~ 

I I 

-"a'o;,: ':D2..l0 

.J 1 ,:;.r~: 0. ~=)52'=,4 
"'eal : 21. al.~)8!(1 
1r"l .. 3,I;3 : ·:a. ;ZIE.i -;--:::, 

FRE.)UENCY RANGE: 
rrnn: 0.0 
rrtax: 10240 

dial'l: 0.2521 
real : 0.2521 
i",ag : -1.635" 

Dal'lped Modal Freq: 
6146 

Da",p i r,g Factor: 
1.770e-03 

-2.000 REAL 2.000 

Function 

1) AUTO SPECTRUM 
2) CROSS SPECTRUM 

>* 3) TRANSFER FUNCTION 
4) COHERE!'ICE 
5) IMPULSE RESPONSE 
6) TRANSMISSIBILITY 
7) COHERENT OUTPUT POWER 
8) AUTO CORRELATION 
9) CROSS CORRELATION 
10) TIME HISTORYxx 

functlon: TRANSFER FUNCTION 
CPX Function 
forl'lat: CIRCLE FIT 
COH Blnk Level: 0.0 

8 
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ForMat 

>* 1) BODE 
2) MAGNITUDE 
3) PHASE 
4) REAL 
5) IMAGINARY 
6) MAGNITUDE 
7) NYQUIST 
8) CIRCLE FIT 

us. PHASE 

2515-0100 

3.1) 

fu~ctlon: TRANSFER FUNCTION 
CPX Function 

forMat: BODE 
COH Blnk Level: 0.0 

FREQ(HZ): 0.00 MAG SQ.: 0.9991 
8 

PHASE: -360.0 

~ 

3.1a) 

RIGHT REAR CHASSIS/LEFT REAR CHASSIS 
20.00~J--==~==-F--~==~~=-~--~II---=~--~==-*--~~ 
PHASE--__________ ~--------+_--------~:--------~~--------+-r 
-380.01====;:==+===~==~==~==~==~;:==t:==~==~ I i 

2.000 +~ --'--+----'---+-----''---+-I--'----+-~-t"> 
AV TF LIN~---------r---------+--------~.--------~~--------+.~~ 
CH 2/CH 1 I I 
2X+/1X+ 
VLTS/VL TS I .. 
**2 I ~ 0.0~i--~---+--~--~--~~~~---4--~---+·~· 

> 

121.0 

ENTER COHERENCE BLANKING 
LEVEL (0.0 - OFF) 
* 0.0 

LLN FREQ(HZ) 10240 

function: TRANSFER FUNCTION 
CPX Function 

for",at: BODE 
COH Blnk Level: 0.0 

FREQ( HZ): 0.00 MAG SQ.: 0.9991 
a 

PHASE: -360.0 
~ 

A-3S 



I:~":C'='; I ... ~"'::' ::'. ;:11) 
2 . .8i'~:. I':~':' 3 .. Z11} 

D'--!f~·=·E 

rr:::'3F:£:ES 

(::--~ : "':1-1 .;. 
:.:~+/ L :(+ 

"'1,- T:3/VL T'3 
·He: 

11AG S'l. 

2515-0100 

3.1b) 

I L 

0.0~ ____ .-____ ~ ____ ~ ________ -. ____ ~ ____ .-____ +-____ .-__ ~~ 

8.0 
0.00 

L....J.J. F;::;':ECH HZ.i 

MAG S,).: 0.9591 
'3 

3.2) 

10240 
Pf1ASE: -360. ie' 

RIGHT REAR CHASSIS/LEFT REAR CHASSIS 

AV TF LIN 
CH 2/CH 1 
2X+/1X+ 
VLTS/VLTS 
**2 

MAG SQ. 

i 

I 
I 

Ii 

I ~ 

, i ~ 

0.0~i----r---T---,----r--~---+!--~----~--~--~i~F 
0.0 LIN FREQ(HZ) 10240 

Forl'lat 

1) BODE 
>* 2) MAGNITUDE 

3) PHASE 
4) REAL 
5) IMAGINARY 
6) MAGNITUDE vs. PHASE 
7) NYQUIST 
B) CIRCLE FIT 

FREQ( HZ ): Ii!. 00 

function: TRANSFER FUNCTION 
CPX Function 

forl'lat: MAGNITUDE 
COH Blnk Level: 0.0 

MAG SQ.: 0.9991 
8 
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2515-0100 

3.2a) 

RIGHT REAR CHASSIS/LEFT REAR 

2.eJeJ0 J i 

, 
AV TF LIN _ 
CH 2/CH 1, 
2X+/IX+ 
VLTS/VLTS 
**2 

MAG SQ. 

CHASSIS 

I 
I 

Ii 
I r 
d 
; I 

I ~ 

a. '" ~ i -Ir----r----~---r----~--_r----+i----~--~----,-----ri ~ 
0.0 LIN FRE()(HZ') 10240 

ENTER COHERENCE BLANKING 
LEVEL (0.13 = OFF) 

function: TRANSFER FUNCTION 
CPX Function 

* B.0 

> 

.REQ(HZ I: 0.B0 

CROSS CHZ 8.0 ... 
BEND CHI 8.0 ... 

for~at: MAGNITUDE 
COH Blnk Level: 0.0 

MAG SQ.: 13.9991 
8 

3.2b) 

Ae ~-HVG SUM 
AC 8/8 ACCPT 

FREE 

RIGHT REAR CHASSIS/LEFT REAR CHASSIS 
, i i 

2.000 i 

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

LIN _ 

VLTS/VLTS 
**2 

MAG SQ. 

SuR ~Z0 
SINGLE 

I I 

i ~ 
I t 
i! 

II 
0.0 -t----r---+--r----I---r----l--.---+-----:--+-t-I t 

€I.e 
FREQ( HZ): 0.00 

LIN FREQ(HZ) 
MAG SQ.: 0.9991 

8 
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2515-0100 

3.3) 

RIGHT REAR CHASSIS/L~FT REAR CHASSIS 

10.00 -+J ----'---+I----'---+-~L_...,__+I ----'---i-I----'--+r-I' 
I I 

AV TF tIN----------~---------+--------~I'--------~I~--------~I-i-~ 
CH 2/CH l' I ! ~ 
2X+/IX+ i -
DEGREES I ' i t 

PHASE I I ~ 
I 

-10.e0-r----.-----t----. __ --,-. ____ -r ____ ~i-----.-----t-----r----~I-L 
0.0 LIN FRE(l( HZ) Hl240 

FOT'f'lat 

1) BODE 
2) MRGNITUDE 

>* 3) PHRSE 
.4) REAL 
S) IMRGINARY 
6) MAGNITUDE ~S. PHASE 
7) NYQUIST 
8) CIRCLE FIT 

Tunctlon: TRANSFER FUNCTION 
CPX Function 

forl"1at: PHASE 
COH Blnk Level: 0.13 

PHASE: -360.0 
8 

3.3a) 

RIGHT REHR HASSIS,LEFT REAR CHASSIS 

i I 
FlV TF L!N , 
CH 2/CH 
2X+/IX+ 
DEGREES 

PHASE 

I F 
i ~ 

I 
I 

-10.00~----~----~---.-----+----_r----+_----r_--_.~--_,----_+1~ 
I 

0.0 

ENTER COHERENCE BLANKING 
LEVEL (0.0 = OFF) 
* 0.0 

>, 

FREQ(H2J: 0.00 

LIN FREQ(HZ) 

functJon: TRRNSFER FUNCTION 
CPX Function 

forl"1at: PHASE 
COH Blnk Level: 0.0 

PHRSE: -360.0 
8 
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': ~!J~,S ;:H: .:3. 2t,~ 
BBND Cf-'l a. iiI) 

2515-0100 

;rl'1"':; :;UM 
8/8 

3.3b) 

r=1CCPT 
=,uR :;'::~~J 

=.INGL:': 

PIGHT REAR CHASSIS/LEFT REAR CHASSIS 

10.00 

AV TF LIN _ 
CH 2/CH 1 
ZX+/1X+ 

DEGREES 

PHASE 

i ... 

I : 

i : 

-1121.121121~ ____ ~ __ ~ ____ r-__ -T ____ ~ __ ~ ____ ~ __ ~ ____ -r ____ ~ 

FREQ(HZ ): 

AV iF L :~l 

'1L is,''VL TS 

0.0 
0.1210 

LIN FREQ(HZ) 
PHASE: -36121.121 

8 

3.4) 

1024121 

---------------------------.~ 

-:: , 200 -'-_______________ ...,-____ ...,-_____ ,..-____ -:-____ --,..-____ ,..;.-__ ----,..-------;--"--

0,0 

1) BCDE 
2;' MAGNITUDE 
3) PkASE 

>* .4) REAL 
S) Ii"AGINARY 
6) MAGNITUDE us. P~ASE 
7) NYQUIST 
8 'J CIRCLE FIT 

0.88 

fW~Gtl0n: TRANSFER FUNCTION 
CP:'( Fwnct ion 

for!'l1at: REAL 
COH Blnk Level: 0.0 

RErL: 0.9895 
8 
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2.,J(l1J 

2:<1-..'': ~ 

\/L 7S,,' L. TS 

E>!TE~ (OhEFE:IC:: BL'::I!~jt<~~'H3 

LEVE~ 1:0.0 = OFF) 
*' !a.a 

0.00 

:~cS'::. _,-L 3 a,) ~c 0- ..:;, ,~ G ::UM 
3Bt"ID Chi ·3 ,ztlJ !ie :3,- !~ 

2.iC'00 

-1\1 TF'" i.....~~ 

C-; 2."Ci-1 

2515-0100 

3.4a) 

i='"F:EG;( HZ ': 

cp,\ ;:-1JOC-:' lon 

,'or .. "t: REAL 
COH S!nk Level: 8.0 

.~E~-,L: a. 3535 
9 

3.4b) 

:='C'.:2-

1132413 

32(1 
SIt4Gi-E 

-2.000~ ____ ~ ____ ~ __ ~~ __ ~ ____ ~ ____ ~. ____ -r ____ ,r ____ ~ ____ ~ 

0.0 
0.00 

L:~ FREQ(HZ) 
REAL: 0."3595 

'3 
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3.5) 

5.300e-03 ________________________ ~ ______ ~ ________ ~------~--------~~ 

AV TF ~IN_.--~~~~--+__+r_~--~~~~~_*~~_4~~~J+.~~~~~~ 
CH 2/CH ~. 

2)("'/i)(+ 
VLTS/'ILTS 

-S.000e-~3 ~----,-----~----~----~----~----------~----------__ ----~I~ 
0.0 

1) BODE 
2) "IAGNlTUDE 
3) PHASE 
>4) REAL 

>* 5) IMAGINARY 
6) MAGNITUDE us. PhASE 
7) NYQUIST 
8) CIRCLE FIT 

0.00 

~unC~lon: TR~rtSFER FUNCTION 
t:P:-< :=-unct.lon 
far~at: IMAGINARY 
COH 31nk Le~el: 0.0 

IMiiG: 3.791e-04 
a 

3.5a) 

1<)240 

s. 300e--03 ~----'---__ -'--__________ --,-l.-_~ __ ~ __ ____r 

It'iAG 

-5. 800e-J3 ~, __ --~-----------~----------__ ----~----------_;----~-----;--
0.3 

ENTER COhERENCE BLANKING 
LEVE'-. (0.0 = OF;:-) 
'* <l.a 

0.a0 

.,.'j..lnc"t:. on: TRAnSFER FUNC;ION 
CPA F1Jnc.t lor, 
for~at: IMAGIt~~RY 
CG~ Blnk Level: 0.0 

a 
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>* 

C~'OSS 1::""2 :3. dV 
3BND CHi o.Jv 

AV TF 
CH 2 ·c~ 
2x+,1:(+ 

VLTS,VLTS 

,AC 
HC 

2515-0100 

;: . .;V(:; '~lA~ 

S" ;;:: 

3.5b) 

~"JF' ?2iZ, 
'=': t'~~~LC: 

i I 

-5.0~~e-05 +-__ ~~ __ ~ ____ .-____ ~ __ -. ____ ~ ____ r-__ ~ ____ ~ ____ ~·~i 

0.0 
~REQ( HZ,l: 0.80 

::. ae0 -

A'I ,,," 
-:'H 2.·-C;.-1 
'::'(T/1X+ 
VL "'5.· 'IL 73 
H2 

r~orl"'la,,:,. 

1 ) BODE 
2 ) MAi:rNITUDE 
3) PHASE 
'4 ) REFL 
5) ~MAG:;:NAP'{ 
6) >lF1GN:,UDE I) ~. P!-oF1SE 
'7 J ;"iyCtUIST 
8) (:IRC~E FIT 

LU! FREQ(HZ) 
L~AG: 3.791e-04 

8 

3.6) 

Pf-;t'lSE 

~REQUENCY ~ANGE: 
Mln: d. El 
rna.;~.: 1. 02·.1i:'::1 

';: ... Ir1C~lon: Tr;:H~1~.FE? F~'NC:i:CN 
,:Pl F'_lnet lon 
~or~at: MAGNITUDE us. PHASE 
COl-! Blnk Lo:!'J~!: 0.0 

'3 
-' --, 
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Z.800 " 

11'1 TF L:~I 

Ci-i 2/C.., 

VL is/''lL-;5 
","'2 
~r.G '=(1. 

tr-eque-ncy SC.3.1 e 

>* 1) i1UTJSCALE 
2:) E:<PAND 

2. ,J00 

AV TF LIN 

2;-(+.·' lX+ 
\tLTS/VL -:-S 
**2 

"tIAG SO. 

a.a 

E~7ER CG~E2ENCE BLANKING 
LEVEL (0.8 - OFF) 
'* 0.<2l 

3.6.1) 

P~ASE 
I 

l'"REQUC;CY RANGE: 
,,"n: 0.8 
i'la": 113240 

-380.0 

function: TRANSFE~ FUNCTION 
':PX rune t Ion 
for~at: MAGNITUDE us. PHASE 
COH BInk Level: 0.0 

8 

3.6.1a) 

P'-iASE 

FREQUENCV RANGE: 
rrliil: 0.8 
Max: 10240 

-380. ~3 

tUnt.Ztlon: TRhriSFER FUNCTION 
:?X FunctIon 

forMat: ~AGNITUDE vs. PHASE 
COH BlnK Level: 0.0 

8 
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':;:C·:;.;:. ·':;-.2 ::' .. ~\l.J 
;:,B~lD ,:l-11 '::" 81~ 

2515-0100 

;~v'3 '3UM 
E>8 

3.6.1b) 

=.~F" 32~' 
;~:'jl3LC: 

2.J00 -r--------~---T----~------~----~~ "RECUENC'( RH~1f3E: 
,)'un: d. d 
,i'ta/.: 1.[1"248 

i-:V 7F" i...:r- j 

·:.H 2 .... (;-, 

rl<2 
r~~11~ ~3G. ~.~-----------------------------------

~ 

0.0 

;:p/ Tr 
CH 2,'·::;"; 

\lL -S·'"V'... TS 
1HZ 

:--tAG S(~. 

F,equency Scale 

AUTD'3CALE 
>* 2) EXPAND 

P!-iASE 

3.6.2) 

t 
r 

-381;:1.0 

FREQ,-JEt';C V RANGE: 
!"lin: 0.0 
roax: Hl240 

TW("'I1 .. -:tlon: TRAt4SFC::? FUf'ICTION 
C?){ Function 
for~at: MAGNITUDE us. PhASE 
CDH Blnk Leuel: 0_0 
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> 

3.6.2a) 

RIGHT REAR CHASSrS~LE~T REAR CHASSIS 

2. aeo ~ I I, l I i E 
-l I I I I ~ 

AV TF LIN J I I I I i 1-
CH Z ~CH 1 j I I I, rF 
2X+/!X+ oj ! I . 
~;;S/VL TS -i~~I~I~I~l-I-lr-;-.;-: +-t 

MfiG SQ. 1 I i I I , i t 
a. a -;-1-;1-+-! +! -;!-+-I -+--"!-'-~ 

fREQUENCY RANGE: 
",in: 0.0 
"'ax: 10240 

0.13 PHP.SE -380.0 

ENTER MIN. MAX tor 
for frequency Expanslon 

!IE 0,0.10240 

function: TRANSFER fUNCTION 
CPX funct.ion 

tor",at: MAGNITUDE us. PHASE 
COH Blnk Level: 0.0 

8 

3.6.2b) 

""?E'Jl,C'C'1 '?"'NEE: 
Ml;i: J.,J 
",ax: ~82.J(, 

A'I -:-f L I:-l ---,-----'----,--

8.a 

E~ITE2 CChERE"~H=:;: BL:4Nk:If'~G 

LEVEL (B.a = OfF) 

?l-!ft3E -320.3 

function: TRANSF~~ FUt4C-rON 
cp.~ ;unc ~~ Ion 

'« 0.0 f~r~a~: MAGNITUDE us. PHASE 
CDH SInk :"'~IJ.::l: ~.-a 
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,::=05':; 
3B~'D 

'~0';"" .3 at) :41: -~vG 
ChI a ·]v ,.;c 

2515-0100 

3.6.2c) 

'~UM 

a·"s HCCP-:-

C~ASS~S 

?.21Z1 
.:=':LNG c~ 

.2. ,)01<1 --------------'---+-~ ;-"'E,~I.£i'fCY !;:ANGE: 
1"1ln: 0.0 

Fi\I ~F LIN 
,:H ::>CH 
2.X+. 1 KT 

·/L -;-S/'/L-5 
,,*2 

:"1f16 "3(L 

F1la,o;;: 102.::10 

0.0 P~A~E -380.0 

3.7) 

RIGHT REAR ':f1ASSrS/LEFT REAR CHASSIS 

F"orl'\at. 

1) BODE 
2) MAGNITUDE 
3) PHASE 
4) REAL 
5) IMflGINARY 

2.<'100 I , 
f 

AV TF LIN 
CH 2/CH 1 
2X+/1)(+ 
VLTS/VLTS 

IMAG 

I 
I 

1 
i 

1 

I 
r 

FREQUENCY RANGE: 
~ln: 0.0 
!'lax: 1I:l2413 

i 
-2.000 1 

~I~~~~-+'~~'--~~ 

-2.000 REAL 2.000 

~unc~ion: TRANSFER FUNCTION 
CPX F"unction 
f~rl'\at: NYQUIST 
COH Blnk Level: 0.0 

6) ~AGNITUDE us. PHASE 
}* 7) NYQUIST 

S) CIRe:...£. F"IT 

8 
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2515-0100 

3.7.1) 

:.a00 
.=-"'EOLe-iCY ?ANGE: 

MIn: i1.8 
",a:<: 102..1(1 

A'I iF ~r;~ ----------
CH ,2/(H 
2;<+/ !,~:+ 
'lL TS.""\iL TS 

I:1AG 

-2.J£t8 PE:=-L 2. ZHJ0 

Frequency Sea:-=: 
'':?it. r:...;nc t lon 

>* 1) FiUTOSCALE 
2) EXPAND 

for",a't: NYQUIST 
COH Blnk Leye!: a.a 

> 

a 

3.7.1a) 

RIGHT REAR CHASSIS/LEFT REAR CHASSIS 

2.000 ~ ~ 
All TF LIN -If--~---'--+--+ri 

1 -4 CH Z/CH 
2X+/l)\+ 
liLTS/liLTS 

I 
I 

IMAG 
j L 

- 2. 000 -+I--r--+-..,..-"'--,-+--r--+-r 
I j 

FREQUENCY RANGE: 
",in: 0.0 
!'lax: 10240 

-2. aea REAL 2.000 

ENTER COHERENCE BLANKING 
LEVEL (0.0 - OFF) 

fur,c1oion: TRRNSFER F"UNCTIQN 
CP;< F"unct i on 

* 0.0 for",at: NYQUIST 
COH Blnk Level: 0.0 

a 
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2515-0100 

3.7.1b) 

·:~:C':;:~ ::H2 -- j~J MC F ~'/G SLM F";:;:'E:~ SI:!R 328 
3Brl [; r:h':' 3 ;:,~) HC :3/8 F":':::Y:- S:Nf~L.t: 

:.-];;J0 

~:GHT RE'=:R C:-1ASS:S~'LEFT PE.:.;'~: CHR'::S:S 
---'----..:---'--- ,"EI~liGK-,' RANGE: 

A\/'~ LIi"j 
'~rl 2-e;-, 
2>-:'+/1,<""-

VL :-5·- \/L -S 

I 

~ 

MIn: a.a 
"'lax:: 10240 

-2. 000 -L-----,--.!--..,----'------.--t---,--+ 

-2.000 

AV TF i...r;~ 

I.:~ 2 .. 'r:.;-I 
2 .. '<'+.'- :,(+ 
'iL. -~/\t'L :.; 

Frequency Sca:e 

1) AUTOSCALE 
>* ;;:) L<PAND 

REAL 

3.7.2) 

2.000 

""~'E')UENCY RANGE: 
''lIn: 21.21 
Ma;·.: 10240 

2.000 

i~nC~lQn: TR~NSFER F~NCTION 

:?:~ ;"unct.lon 
:OIr"lat: NYQUIST 
COH Sink Level: 0.0 

8 
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2515-0100 

3.7.2a) 

RI·3HT REAR CHASSIS/LEFT REAR CHASSIS 

2.000 J 
! 

FlV TF LIN 
CH 2/CH 1 
2X+/lj{+ 
VLTS/VLTS 

IMAG 
i I 

-1 I 
-2.000~-4 __ r-~~~ __ ~~:~ 

FREQUENCY RANGE: 
Min: 0.0 
Max: 10240 

-2.13130 REAL 2.000 

ENTER MIN. MAX far functlon: TRANSFER FUNCTION 
n far Frequency Expansion * 0.0.10240 

AV TF L:N 
Cf-i 2,":H 
.:~::.~+,c .!.){ ... 

VL7-=/VL-S 

I;-.1AG 

CPX Functi 
f'or"P'lat: 
COH Blnk 

3.7.2b) 

YQUIST 
evel: 0.0 

FRE ':JUENCY RANGE: 
'''In: 0. a 
rrlax.: 10240 

-2. J00 __ ---,--_---,--

ENTER (CHEgENCE 8LANkING 
LEVE~ (0.0 = OF~) 
'* I?l. i<1 

REftL. 2.000 

~unctlon: "fRANSFER FUNCTION 
(P~{ Funct. ion 
for~at: NYQUIST 
COH Blnk Level: 0.B 

8 ; . . . . ~ 
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2515-0100 

3.7.2c) 

CRCS; 
BEnD 

::-"'VG ::U" 
d/8 ACCP7 

SOF: B2€t 
S.i:~GLt: 

=:GH- ~E~R C~jA~SIS~LEFT RE~~ CHASSIS 

AV TF LIN 
':H 2/(i'4 
2.'~+"··1;·(,'" 

VLTS .. \lLTS 

If"'!f1G 

F'REi~uE~CV RAMi:'~: 

rrnn: 0.a 
",a,,: 11212-'0 

-Z.000 ____ .-__ ~---r--~---r--~--_r--~ 

-2.:<11210 

Z.JI2I0 

AV TF LIN 
CH 2'CH 
2"~: + . .:. ,(+ 

VL "'5/'/L 7S 

Forrtla"~ 

1) BODE 
2) MAGNI7UDE 
3) PHASE 
4) REAL 
'5) I:-1RGHlftR'l 
6) MAGNIiUDE vs. PHASE 
7) NYflUIST 

>* 8) CIRCLE FIT 

REAL 

8 

3.8) 

a 

2.000 

FREOUE~CV ~PMGE: 

""n: 121.0 
,,,ax: 1<;Z4 8 

01""': 0.252L 
re:Ll a.2S::: 
IMag : -J...;';Se 

DaMPed Modal ~req: 
131.46 

DaMplrlO ~acto"": 
1.778e-02 

~~nc~lon: TR8~SF~R FUNCTION 
,.:p:( !:"unc t· lOrt 

~or~at: CIRCLE FIT 
CGH Sink Level: 0.0 

8 
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> 

2515-0100 

3. Sa) 

2.800 r;;>EQUE~C'( Rf'NGE: 
trll,,: 0.10 
;<lax: 102413 

RV iF LI:"I ~--.,.....--..,.--.,.....--':'-
a i.9,rrt: @. 252.i. 

c 

-::.. a00 ---'--r--.-,.----,--.:.-

rea 1 cl.2S':1 
lrr'lag : -1. ';SSe 

DaMped Modal ~re~: 
5146 

Darrtplng ;"-3.ct..:tr: 
.!.. 770e-~33 

l;lERL 2.13138 

SNTe:R ,:'J~EPENC::: SL"'N~; r~!'~ 
LE'/E:.. <: 0. 0 = OFF ,I 

'unct.on: TRANSFER FUNCTION 
':F';~ runct ion * 0.0 

':-RCSS CHZ a. ~IJ 
"BEnD Ci-ll 8.0v 

riC 
Re 

for~a~; CIRCLE FIT 
COH Bink Leyel: 0.0 

8 

3.8b) 

;-riYG 5LM 
FiCCPT 

SGP 320 
SIi"'GL::: 

'<EAR ChASSIS,·LE::-, REt=lR CHASSIS 
---'---~-~---~-----'---'---;- FRE')UENC'( Rf'NGE: 

2.800 !'lIn: 0.8 

8'1 TF L:N 
CH :UCH 1 
2:(+/lX-r 

VLTS .. 'VL TS 

.-"ax: 10240 

diaM: 8.2S.21 
reai 13:252: 
1 fYlag : -1. o:="Se 

DaMped ~oda! Fceq; 
61 4 6 

-----------+~~~----- DaMp ir:g Factor: 
1.770e-03 

j 

-2.800 REAL 2.01313 

-'--' 
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>* t·, AUTOSCALE 
2' E;<P'1~1D 

2.80121 

2:.'<+. 1)\ ..... 
'Ii"L -S/VL ~S 

2.a00 

2515-0100 

3.8.1) 

REF1L 

F ~E')UENC'i "<ANGE: 
rrtln: 0.9 
!'\a;<: Hi24121 

d,a",: 121.2521 
real 0.'::S2':' 
lMag : -1.S~5e 

:aMoed Moda: Freq: 
61"'6 

!:5.~'1D i '-,g Fact-oj': 
, '1. 77'8e -03 

2.01210 

functlon: TRANSFE~ FUNCTION 
CPX !:"unc't.ion 
for",a~: CIRCLE FIT 
COH Sink Level: 121.0 

8 

3.8.2) 

FREGiUGlCY RANGE:: 
Min: 0.«1 
",ax: H1240 

AV iF LIN ------:------.:.. 
OIl!!."': 0.2521 ':.14 :::.-'CH 

2:-<+/ l~(+ 
~"L TS/VLTS 

Il""AG 

q 
·r-e3. i 0. ZSZl 
1 ",ag : -1. o,;,Se 

Dal'lpect Modal F'eq: 
6148 

!:'aftlo i no F:)c'tor: 

-2.a00_~--~~-_r~~r_-
, i. 7':""0e-;33 

F "'·~ql.lency Sea 113 

1) '1UTOSCALE 
H 2) EXPAND 

-2.000 REAL 

functlon: TRAMSFEP ~UNCTION 
CPX F"'unction 

forl'lat: CIRCLE FIT 
COH Sink Level: 0.0 

8 
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2515-0100 

3.8.2a) 

2.300 

::::n./ TF !...I~ 

d 

,RE')GENCY RANGE: 
fTtin: 0.0 
P'eX: 102~0 

dlafTt: 0.2521 
rea.i 21.':.521. 
1 rrtag : - 1. • S3Se 

DaMP~d Modal ~req: 
5145 

.. ::: . 300 -'--,---r---,--;""'...,...-.,-

DaPiD i:lC 1=""::,..:: ..... 0.,..: 
, I. 7":"'ge-03 

-2.000 

ENTE~ ~IN)~8~ for 
ior Frequencu ~xpansion 

i1 i2l.il, 10240 -

2.800 

~\i TF Lr~! 

:~ 2· CH 
:}< ...... '.l..:~.+ 
'iL -=, ""\"'L TS 

-2.800 

-2.000 

'::;~TE;;' ':::IHE?E~CE 8L~NKI~~6 
LEVEL (0.0 = 0,,) 
* 0.0 

RE"'L 2.000 

functIon: 
t:PX FunctIon 

forMat: CIRCLE ,IT 
COH Blnk Level: 0.0 

IS 

3.8.2b) 

G 

RE,"L 

'_._-_. 

:'-QE')UE>iC'1 PANGC:: 
rrtln: 8.;1 
iI'Ia~o(: 1 ~1240 

.:! lar'!: ~1. 252': 
:-e3.1 a.2'.:,Z":' 
1 r.,ag : -1.. 33Se 

:aMcect ~odal ~req: 
61 .. H3 

;]aMp :i.g ~3.::-:.:)t': 
1. 7~ge-:]2 

2.000 

tU"C~10n: fRANSFE? ~~~iCTION 
CP~( Func"t Ion 

focfTtac: CIRCLE ,IT 
CGH SInk Level: 0.0 

8 
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2515-0100 

3.8.2c) 

CRess t....nL a. all 
BBND CHl;3. alJ 

i'"i1VG SUM 
03,'8 Acep;-

FREE ·;.:!R p2ta 
SIt4GLE: 

~:>3HT ~E:=tP Cl-'ASS:S~' ~::FT REAR CtJASSIS 
_'--_-'-_-'-__ =-?E':'L:CtC'( PAf"GE: 

.:. a0J 1l'Il n: @. a 
rI"Ja;<: 102.!;a 

:! lafl1: 0 . .2521 
real: 0'.:52.1-
1"1'1':::'9 : -i.;';Se 

D~MDed ~cdal Freq: 
61,.1.6 

~------------"'::C-.T"1----,- [tafTIp i rig F ac to'" : 
1.770e-\?3 

,-

-2.000~_-r_-+_-._~_~r-_r-_~_i:_ 

2.200 

AV COf-< LIN 
CH 2/CH 
2;<+, L:{-

-2.000 RE;,!L 2.2100 

4) 

a.J~ ______ -' __ -' __ r-__ ~ __ -' __ -' ______ -' ____ _ 

0.a 

1) AUTO SPECTRUM 
2) CROSS SPECTRUM 
3) TRANSFER FUNeT ION 

>* 4) C.OHEREtICE 
5) IMPULSE RE5FSNSE 
6) TRANSMISSIBILITY 
7) COHERENT OUTPUT POWE;;: 
8) AUTO CORFELATION 
9) CROSS CORREL~TION 
10) TIME HISTORYxx 

FRE·)( HZ J: 

~unc~~an: ~QHE?E~CE 
:':'P:( ruilc't.lon 
for~at: CIRCLE FIT 
COH Elnk Leuel: 0.8 

AMFL: 0.3576 
8 
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,:~'CiS:= ·:';:;2 :3. 'Zll' 
BEND Ch 1 3. !:11} 

2515-0100 

4a) 

F,CCPT 
SOP ~20 

SIhGL.~ 

RI'5HT RE":'P CHASS!S/LEFT REAR CHASSIS 

AV I:DH L~N 

C-i 2/Ci-I 1 
2X~·"1~'(+ 

-~, --------------------------------------------~ 

I ~ 
I I 
! [ 

0.0~--~--_r--~--~--~--~----~--~--~--+I~j 
FRE')! HZ I: 

58000 

0.0 
0.00 

LIN FREQ(HZ) 
AMPL: 0.9576 

8 

5) 

1<1240 

All I!"PL'L t.rN ~ _____________________ ,_---------
(.1-1 2·'CH 1 
::X+·"l.;(+ 
VLTS.'VLTS 
-SEC -

-50060 _____ ~ __________ ~ ____ ~-----~--~ 

3.3 

1) AUTO ;PECTRUM 
2) CROSS SPE,:TRUM 
3) TRANS'ER FUNCTION 
'4.J COHEi'PKE 

>* 5) IMPULSE RESPONSE 
8) TRAN5MISSIBILITf 
7.' CGhE?E:-iT OUTPUT r'GWER 
8) AUTO CORRELATION 
9) CPOSS CORRE:"ATImt 
10) TIME HISTORYxx 

TIME': SEC) 

f~nctIDn: IMPULSE RESPONSE 
,:P.t Function 

f 0 r-r.a 1: : REAL 
COH Blnk Level: 0.0 

":\MFL: 20579 
8 
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::RGSS (':H2 :3. 01.) 
2Ef"ID ,_t",... a. av 

"iC 
Ae 

F"I"G SUM 
:3,8 

2515-0100 

Sa) 

;;CC?7 

RIGHT REAR CHASSIS/LEFT PE:'lR CHASSIS 

S':W 320 
.;ItiGt.-':: 

58088 +!----------~--------~--------~--------~--------~------

AV Ii"'!Pt..:'L LI~I _ 
,:H 2'e", 
2,'\+. ":;"{+ 

VL 7S,'VL TS 
-'3E:: 

-50000 

9.a 
T:ME( SEt:): ;0.;) 

A\I "l"RMIS Uli 
:H 2'CH l 
2X"1".'·':'~'{+ 

VL~S/\lL-;-S 

LIN TIME(SEC) 0.92812 
AMPL: 20579 

8 ..... ; 

6) 

I • 

i , 

a.8~-~ __ -r ____ ~ ____ r-__ ·~ ____ '-____ ~ __ ~ ____ " ____ r-__ -'I~ 

1) AUTO SPECTRUM 
2) CROSS SPECTRUM 
3) TRANSFER FUNCTION 
,4) COHEREiiCE 
5) IMPULSE RESPONSE 

>* 6) TRANSMISSIBILITY 
7) COHERENT OUTPUT POWER 
8) AUTO CORRELATION 
9) CROSS CORRELATION 
1121) TIME HISTORYxx 

!...IN FREQ(HZ) 

function: TRANSMISSIBILITY 
CP){ Func"tion 

forl'lat: REAL 
COH Sink Leuel: 0.0 

AMFL : 1. :32 1 
8 
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CF:OSS Cr.2 8. 0v 
!lEND CHI a. <Jv 

.":'C 

,2515-0100 

FrtVG SUM 
8 .. 'S 

Sa) 

';CCPT 
Fr;:EE 

RIGHT RE",R CHASSIS/LEFT REAR ·:HflSSIS 

2.;<100 

AV TRM:S LHI _ 
C!-I 2/CH 
2X+,J 1.X+ 

';:'·:>R 320 
S:::MGi...:: 

! " 

0.0 
0.013 

LIN FRE)(HZ) Hl240 
FRECl( HZ): 

A,V COHOU lIN 
,:H :: /CH 1 
2.:<+ 
\iLiS 

AMP~: 1.021 
8 ~ 

7) 

0.a~-____ ~ ____ ~ ____ '-__ ' ________ r-__ ~~ __ -. ____ ~ ____ -r ____ ~I~ 

0.0 LIN F~Ea(HZ) 18248 

1) AUTO ':;PECTRUM 
2. CROSS SPECTRUM 
3) TRANSFER FUNCTION 
.4) COHERENCE 
5) IMPCLSE RESPONSE 
6) TRMNSMISSIBILITY 

>* 7) COHEi<:E:-lT OUTPUT POWEr< 
8) AUTO CORRE~ATlON 
8) CROSS CORRELATWN 
10) TIME HISTORYxx 

0.00 

~unct!o~: (G~ERENT OUTPUT POWE~ 
CP,,( Func't.lon 
forMat: MAGNITUDE 
COH Blnk ~evel: 0.0 

AMPL: 0.03316 
8 
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·:20SS ·:H2 a. dlJ 
BEND CHl 8.Jv 

2515-0100 

r~VI.:; .3UM 
8/8 

7a) 

HCPT 

RIGHT REi1R CH~SSIS 

0.2000 

AI( COHOU '-.Ic1 
(H 2/CH 1 
2X+ 

;·:.P 320 
S~NGL~ 

I 0.0~ ____ ~ ____ r-__ -' ____ -+ ____ -r ____ ~1 ____ -r ____ ~ ____ -r ____ 11~ 

0.0 
0.00 

LIN FREQ(HZ" lG24a 
FRECl( HZ J: Al'1PL: 0.<;3316 

8 

8) 

RIGhT RE~R t:HASSIS 

5.000 __________________ ~ ________ ~1r_--------~------------------

! AV AeOR LIN ---------------------------lr-----------'-----------------

~~+ 2 
... ,' .. VL TS :tpM1....,,~ .. P4 .. --

**2 

-5 . .000 

-0.01250 

1) AUTO SP~CTRUM 
2) CROSS SPE':TRUM 
3) TRANSFER FUNCTION 
4) COf;E?ENCE 
'5; IMPUL3C:: RE::'PONSE 
6) TRANSMISSIBILITY 
7) CGHEPE~T OUTPUT POWER 

>* 8) AUTO CORRELATION 
9) CROSS CORRELATION 
10) TIME HISTORYxx 

I 
I 

J 

LIN TIME, SEC) 

~unC~!Qn: ~LTO CGRRELATION 
CPX Funct.ion 

fOI't'lat: MAGNITUDE 
COH Bln~ Level: 0.0 

AMPL: 3.231 
8 
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CROSS CH2: 8. 0" 
BEND 

5.0010 

A'i RCOR L.IN 
CH 2 
2X· 

VLTS 
.~i:j!2 

"IC F"AVG SUM 
0.'8 

RIGHT REAR ':HASSIS 

2515-0100 

8a) 

F,(EE 
-=iCC?T 

saR 320 
SIf'lGL.E 

-5.1300 ~i.-.-~-r~~~ __ r-~.-.-.-~I~-'~r-r-+-.-.--r-r-+!~-'~ 
I I 

-e.01250 
TIME(SEC): 13.111 

LIN 
FlMPL: 

TIME(SEC) 0.e1250 
3.231 

8 

9) 

s.2e0~ ________________________ -+I ____________________ ~ __ ~ 

~v'COR UN ---'--------j' ------'------:-'--Ti 

, I 

':H 2KH ;L 
2)(+«l)(+ "*"......,,~ ... - ... , ______ ---......c~--........ ~---....... .-.. 'Ii"._..,.".....-',' VL 7S,*VL is -ip t j'''':'... •• .• . -1Ft"'. 

! -

I 

-0.01250 

1) AUTO SPECTRUM 
2) CROSS SPECTRUM 
3) TRANSFER FUNCTION 
.4) COHERENCE 
5) IMPULSE RESPONSE 
6) TRANSMISSIBILITY 
7) COHERENT OUTPUT POWER 
81 AUTO CORRELATION 

>* 8) CROSS CORRELATION 
113; TIME HISTORYxx 

TIME(SEC): 0.13 

LIN TIME! SEC) 

functlDn: CROSS CORRELATION 
CPX FtJrtct 1 on 
for~at: MAGNITUDE 
COH Blnk Level: 13.13 

AMP'..: 3.2113 
8 
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·:RCS3 ·::!-t2 8. Ziv 
BP.~ID CHl:3. <.Iv 

Me 
AC 

F"";;'ojII3 Sl-!"! 
3.'8 

2515-0100 

9a) 

FlCCFT 

RIGHT ;;'[riP ':;';AssrS*LEFT REAR CHASSIS 
I 

5.':'00 

AV ;-<COR L~N_ 

,:H 2-1iCH 1 

~111>Iil'''' . . fr+ .... w "' 1v ..... ,-... ..,.4II'-
~I ''':'. ..,. 1· ; '~-. 'f' ... 

J ' 

-8.81250 
TIME.:SC::C,: 8.8 

L!N rIME(SEC) 

A~tPL: 3.210 

8 i··· '1 

s·:,p !l20 
SINGLe: 

0.01250 

10) Not available in this version. 
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2515-0100 

L. UNITS Pushbutton Menus and Typical Displays 
1) 

RIGHT RE~R CHASSiS 

8.0100 ~ 

RT INPUT LIN _ 
CH Z 
2X+ 
\lLTS 

-8.000 ~~--~--~--.---'---~-.---'---r--~--~--'---r--.~~--~~ 
0.0 

Al'lp 11 tude Un i ts 

>* 1) '( 
2) EU 
.3) dEN 
4) dBEU 

8.0100 

RT INPUT LIN 
CH 2 
2X+ 
VLiS 

0.0 

Nor~al i zat 1 on 

>* 1) U 
2) U2 
,3) U2,'Hz 
4) U2-SEC/ Hz 

TIME( SEC.): 0. \1\ 

TIME'SEC) 

-ll"pi UnIts \I 
HMpl NorMa izatlon: U 
Fr~q Un its Hz 

AMPL: 0.21 
10 

1.1) 

LIN TIMEISEC;' 

AI"p Un! ts: V 
HMP NorMalization: U 
F"re Units: Hz 

Af"PL: 1.866e-03 
10 
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8.000 -

'<T INPUT LIN 
(::1-1 2-
2:'(+ 
\lLTS 

2515-0100 

1.1.1) 

-S.d00 ":I---r--~--~--~--~-'---r---r--~--7---'--'--~---'--~~ 
0.0 LIH TIME!. SEC ~ 0.03125 

>* 1) Hz 
2) CPMxx 
3) ORDERSxx 

TI!-o1[( ~.EC): 0.0 

,:"ROSS ':H2 8. ;~v 
BBND 

r'1!Ytp 1 :"":n 1 t.s: V 
H~pl Nor~aii=atlOn: U 
Freq Units: Hz 

AMPL: 1.860e-03 
o 

=-~vr3 SUM 
21/8 

1. 1. 1a) 

RIGHT REPF CHASSIS 

SuR ~2:t!:1 
3INGi....[ 

8.J00 ~-L __ ~ __ ~ ____ ~ __ L-__ ~ __ ~ __ J-__ ~ __ -L __ -L __ ~ __ ~ __ ~ __ ~ __ _ 

IlL ;5 

-8.a00 

TI~E( sr:::c): 

+----r--~--~----r_--T---~--._--,_--,_--_rl---r---r---.--~--~--~ 
0.13 
0.0 

LIN 
AI"'PL: 0.13 

\3 
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RT I!"PU: U~J 
CH :2 
2A+ 
ltiCHES 

1 i 'oj 

>* 2) EU 
;3) dBV 
4) dEEU 

TIME( 5~>: ~: 

0.0 

3.008 

RT :f"lPIJT LIN 
·::H ::: 

INCHES 

2515-0100 

2) 

TIME;. SEC) 

"!"'D' Un ItS: EU 
HMOl Nor~allzation: 
rreq Units: Hz 

HMPL: 

2.1) 

0.03125 

U 

-8.~88 ~---~--~--~------__ ---r---r--~--~--~--'---'-------'---~i~ 

>* 1) U 
2) U2 
;3) U2/Hz 

0.0 

4) U2-SEC/ Hz 

TIME( SEC) 0.03125 

Al"'pl Units: Eli 
Flr.,p' Nor~.d izat Ion: u 
t'req Units: Hz 

A~PL: -1.866e-03 
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?T INPUT L!!"I 
CH 2 
2><+ 

2515-0100 

2.1.1) 

-3.a00 7---'---~~--~--~.~---r--r-__ --~--'-__ ---r--~~~ 
0.0 

>* 1) Hz 
2) CPMxx 
3) ORDERS"" 

Tli"1Et;Sc>:): 0.12' 

':n ::: 
2;(+ 
!NCrE3 

8.000 

LIN TIME: SEC, 

-=iP'tJ.:' 1 ~!F"j 1 t,;:;: Ell 
MMpl Nor~allzatlon: 
rreq Unlts: I1z 

AMPL: -3.731e-03 

2.1.2) 

0.03125 

U 

-:3. 200 l" ---,--,-.....,.---,---..,--.,--. ..,...-..,--.,--;--..,---r---,---r---,...-'-

0.8 

Fl"'e.qt.Jen,=,y Unlt3 

1) Hz 
H :2) CPMx" 

.3) ORDERS"" 

LIN TIME SEC:' 

Arnoi UnIts: EU 
HMP; NorMa 11 zat i or, : 
Freq Unlts: CPM 

AMPL: -1.866e-03 
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GROSS ·:I-iZ a _ 0~1 
BEND 

RC FAYG SuM 
"V8 

2515-0100 

2.1.2a) 

ACe?T 

RIGHT ~EAR CHASSIS 

8.00121 

RT INPL'T LI:'l 
CH 2 
2;{+ 

I NO-lE3 

-8.13121121 

I 

0.0 
TIME( SEC): 121.121 

'3. a00 

RT INPUT LIN 
CH 2 
2X...
!NCHE;; 

F'i""equency Units. 

1) HZ 
2) CPM"" 

>* 3) ORDERSx" 

TIME( SEU: 0.121 

I , 
LIN TIME(SEC) 

AMPL: -3.731e-03 

2.1.3) 

~f'!oj UnI"ts: E!J 
;iMP~ Norrna~izatlon: J 
~req ~nlt.: ORDERS 
ORDEP Reference: 

8~PL: -9.328e-04 ---, 
!....~ 

SuR 32£1 
SLt~GLc.: 

121.133 25 

121.0 



RIG~T REAR CHASSIS 
I 

9.000 ~ 

RT INPUT LIN '. 
CH 2 
2X+ 
INCHES 

2515-0100 

2.1.3a) 

[ 
;. 

~ 
.j 

-8.00131 +--~--r-~--~--~-.--'---r-~---r--~~~~--,---I~I-Lt 
B.0 LIN TIME( SEC) B.03125 

> 

ENTER ORDER REFERENCE 
in Hz * 0.0 

MF"IP 1 Un its: EU 
AF"Ipl NorF"lalization: U 
Freq Units: ORDERS 
ORDER Reference: 

TIME(SEC): B.B AMPL: -Z.79ge-03 

~:RCS:=, ':1-12 =:. ~Zt') 
E:BND 

"-.'1"16 SUM 
,zv8 

RIGHT REAR CHPSSIS 

8_000 

RT INPU7 LIi'i 
CH ::: 
2,'<+ 

I 

2.1.3b) 

FREE 

0.B 

SUP 320 
s:flGi....E.: 

-8.080 +-~~-r--.-~--~--.-~---r--~--~, --~~---r----~~ 
0.0 

TIME, SE':): 121.0 
LIN TIME(SEC) 

AMPL: 9.328e-04 
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2515-0100 

M. CHANNEL Pushbutton 

~IGHT RE~R CHASSIS 

:;. JD() _ 

:;>T INP'JT LIN ~ 
CH 2 . 
.2,~+ 
IL -S 

0.0 

RT SPE:': LDG.§ 
CH 2 
""X+ VL7S' 

TIME': SEC): 0. J 
Ii$"ij§_ 

LIN 

FRE,:l(HZ) 

AMPL: 5.537",-03 
o 

N. BLOCK MATH Pushbutton 

Not available in this version. 
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2515-0100 

DISPLAY GROUP 3 

CURSOR Group Pushbuttons, Typical Displays and Menus 

CH .2 

VL7S 

A. MAIN Pushbutton 

He ;:-':'VG SL,M "t .. 'S 

RIGHT RE~P CHHssrs 

,.,CCPT 
SOP ~:r1 

5Tti6L~ 

-8.000 +-~-~-~-~-~I-~-r-~--r-~-r-~--r-~--+-~ 
0.0 

-:-IME(SECl: 0.0 
"ti)"Mi'@il-_ 

:OOM. 

LIN TIME(SEC) 
F1MPL: -0.1866 

B. STORE Pushbutton 

=-A"!f:: SL:f"t 
8/9 

PI'3HT RE:'lR CHASSI';:: 

S.J00 

0.01563 

SuR 320 
SI;'!GLE 

;;.,- :~.p'~, '_I ~ -------------- -------------------..,.--
-:H .:: 
:.:(+ 

'lL 73 

I 

-S.000 r-~--~.--~-~-~~-~-~-r-~-_r-~-._~r__+i~ 
I 

0.0 
aE:-1E(SE':': 21.0 .. " ..... LIN 

r AMPL : 1. 0130 
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CRGSS CH2 8.8v 
ZOOM 

riC 

2515-0100 

C. RECALL Pushbutton 

FA~G SUM 
3,"8 -=tCCPT 

F~EE, sap 32:0 
~3INGLC:: 

RIGHT REAR ~HASSIS 
8.000 +I~'~ __ ~ __ ~-L __ ~~ __ ~ __ ~ ____ ~~ __ ~ __ ~_~ __ ~~ 

RT INPUT LIN --'----------'-----------'------------
CH 2 J 
2X+ 

'1L.TS , , 

;~ ..... -.. : .. :, ...... ~.:~::-... .' ... .'.:,~ ... ::::.;: ... :.-:::.7:.::-:i:~.;· ... :·-.·:: .. ~·::.·::::.~··~·;· ...... · .. .'.·:::.:.· .. :·~··.~,:..:7.:~··.-,:-::-~,-,-;::::-::-·,:·; .. :,··-;:.:··~·::::·~·:~···:·~··~·~··~·:· .. ··i 

i t 

-8.000 +---r-~--~--~--~-.--_.--~--._~--_r--~--~--~_+!~ 
0.0 

dTIME(SE':J: 0.0 

til.'."M'. 
l:N 

... t"MPL.: 

TIME:SC: 
1.000 
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2515-0100 

DISPLAY GROUP 4 

STORAGE Group Pushbuttons, Typical Displays and Menus 

A. TYPE Pushbutton 
1) 

Sto rage I~od .. 

>* 1 J USC:R nLE 
2) PLOTTER SETUP 

Stor~ge Groupl~g 

>* l' STORE ONLY UPPER DISPLAY 
2) STORE ALL XFER FUNCTIONS 

F:.le Flilocation 

,,., 1) SELECT EXISTING >ILE 
2) CREMTE NEW FILE 
~l DELETIONS FROM FILE 
4) INCREASE SIZE OF FILExx 

E'i~ER FILE ejAME 
Press: Ne:<t. 
* ILL 

Restrlct:on: ~NY ~UNCTIGN 
AcqUISItIon Type: SHAKER TEST 
Current Flle: 
File Status: CLDSED 
FIle For~at: MODAL 
Pre'J lOUS Act Ion: credo t..e 
FAILE.D 

1.1) 

~es:trlC1:.10n: HI'iV" ~UNCT:DN 
~cquls1tlon Type: SHAKER TEST 
':urr-ent. File: 
FIle Status: CLOSC:D 
rIle ~Dr~at: MODAL 
PreUlous ActIon: create 
F"i<ILED 

1.1.1) 

Res~rlctlon: ANY F"jNCTION 
AcqUISItion Type: SHAKER TEST 
Current ri le: JLL. 
>11 .. Status: OPEN 
Label: JLL2 
S,ze: 7 Blocks 
File For~at: MCDAL 
PiO:-IJ lOUS Act-lon: oeletl.:an 
Fi1IL..ED 

1.1.la) 

Res~rictlon: TRANSFER FUNCTION 
HCqu IS it Ion Type: SHAKER TEST 
Cur~ent File: JLL 
FIle Status: OPEN 
'-abel: JLL2 
Slze: 7 Elocks 
Flle F~r~a,-: MODAL 
Prevlows ~c~ion: open 
SL\f:CEt:DE~ 
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ActIon SUCCEEDED 
• 

':RCiS;,S ·':H2 2. 0v 
BEND 

,;e 

2515-0100 

1.1.1b) 

Restriction: ANY FUNCTION 
AcquIsitIon Type: SHAKER rEST 
Surrent Fi Ie: J"LL 
F,le Status: OPEN 
Laoel: JLL2 
:31ze: 7 Blocks 
Flie For~at: MODAL 
?re~lous Action: open 
SUC.:c.:El:iED 

~H¥G SUM 
a/8 

1.1.1c) 

ACCP'" 
320 

S~N':'L..C: 

RIGHT REAR CHASSIS 

2.880 

RT I1'1PUT '-I~i 
CH 2 
2><+ 

;,* 

0.<1 

TIME<. SEC): 0.213122 

t='"lle Allocat.lor! 

1) SELEI:T ExIS"'ING 
2) CREt-HE tiE" FILE 
''='' ~} DEL.ETIONS F;;:OM 

FILE 

FILE 
4 ) INCREASE SI::E OF FILE"" 

LIN TIME(SEC) 
AMP~: 1.399.,-03 

\3 

1.1.2) 

RestrIction: TRANSFER FUNCTION 
';cquls'~10n Type: SHAKER TEST 
Current File: JLL 
File Status: OPEN 
Laoe 1: JLL2 
Size: 7 Blocks 
Fl:e For~at: MODAL 
Preulous ActIon: apen 
SUCCE::::JE:! 
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E!iTE=' ~- ~ LE Nf1~E 
Pre'S':; Ne',('"t, 
:~ LEG 

.: '" 1) r10DAL 
21 STANDARDl(x 

2515-0100 

1.1.2a) 

~es~~:ct:0n: TRf~i2~~R ~U~.CTION 
~cq~l$ltlon -ype: SHAKER TEST 
':lJT''-en~~ Flle: LE·3 
~lle Status: CLCSED 
~Lle ~0r~at: MODPL 
~r'e'; ~ ous ~ct. Ion: open 
'3L.J':>'::::=:DEJ 

1.1.2b) 

~e~~r!S~~0n: TRAr'SF~p ~UNCTION 
~cqul&~tlon Type: SHAKE? 7EST 
\~>.l; r~nt. F 11 e: LE,3 
~lle Status: CLOSED 
;-! ie ~()riTlat: ;'10DHL 
?reIJlOUS Action: open 
'3UC::E=:::JED 

1.1.2.1) 

';·e~"t·~ !c":.lor,: :PM~~,=FE'F' ;-;_:r1(TION 
~c~ulsition Type: Sh8KER TEST 
Current Fl ie: LEI:; 
~,le Status: CLOSED 
rile ForMat: MODAL 
?re') ~ ous Met 1 on: open 
SUCCE:::DEIJ 

1.1.2.1a) 

~NTE~ * 0; Functlon Records Pestrlct10n: TRAr~SFER FUNCTION 
• 0 Acqul~!t&on Type: S~1AkER TEST 

Cut'ren1' .. Fi le: LEG 
~lle 5~atus: CLOSED 
~,le Format: MODAL 
i='r-e')ll:lUC Hctlon: 
3U(I:c:.EDED 
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AtteMpting to Open Fil~ 

* 

~ctlO~ SUCCEEDED 
'lE 

?reV10US ~ctlon F~ILED 

2515-0100 

1.1.2.1b) 

Restr!ct.Ion:· TRA~'SFER FUNCTIOI" 
AcqUIsitIon Type: SHAKER TEST 
Current FIle: LEG 
File S~atus: CLOSED 
F,le For~at: MODHL 
Prel.}ious Action: open 
SUCCEEDED 

1.1.2.1c) 

RestrIction: TRANSFER F~NCTION 
HcqulS:ltlon 'qpe: SHAKE? TEST 
Current FIle:- LEG 
File Status: OPE~ 
Label: SHIUJH 
S,ze: 7 Blocks 
F,l" ForMat: MO[,HL 
P~el)10US AC~ion: create 
SUCCEEDED 

1.1.2.1d) 

Restrlc~ion: ANY FUNCTION 
Mcqulsl~10n Type: SHAKER TEST 
Curr-ent Fi Ie: 
File Status: CLOSED 
,,1e For~at: MODAL 
Pr~vlous Action: create 
FAILED 

AMFL: 0.01;:83 
o 
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2515-0100 

1.1.2.1e) 

·:RC:SS 1~l-12 8. Z1v 
BBND 

riC ;'':''/G 3UM 
;:va 

'3":lR ~2g 
;:,'H':'L: 

a . .000 

RT :NPUT LIN 
CH 2 
2X+ 

VLTS 

RIGHT REAR CHASSIS 

-8.800 ~~~-.--~--~--~~--~--~--r-~---.--~--~--~~~ I , I 

13,.0 
TIME( SEC): 0. if 

S~orage Res~rictlon 

1) TRANSFER FUNCTION ONLY 
>* ,2~ ANY DISPLAYED FUNCTION 

HcqUlsitlon Type 

;* 1) SHAKER TEST 
:: ,I IMPACT TEST 

L:N TIME(SEC) 
AMPl_: 2.79ge-03 

,-.-.-.-.-, 
'-----' 

1.2) 

Restriction: ANY FUNCTION 
HcqU15ntlon T',Ipe: SHAKER TEST 
Current File: JLL 
File Status: OPEN 
Label: JLL.2 
SI::e: 7 Blocks 
elle ForMat: MODAL 
Pr-el) il:JUS. Ac'":. .. on: create 
SUCCEEDE:J 

1.2.1) 

Restr:ctlon: ANY FUNCTION 
AcqUISItion Type: SHAKER TEST 
Current File: JLL 
File Status: OPEN 
Label: JLL2 
5,=,,: 7 Blocks 
~Ije ~or~at: MODAL 
Pre~)io~s Action: create 
SliCC:::EJED 
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F lie Allocat lon 

1) SELECT EXISTING FILE 
>~ 2) CREATE NEW FILE 

'3) DELETIONS FROM F"I!...:::: 
4) INCREASE SIZE OF FILExx 

ENTER FILE NAME 
Press Next 
* JLL 

>' 

> 

CfTEP. FILE: LABEL * SH~LCiH 

>* 1i ~OOAL 
2) STANDARDxx 

2515-010U 

1.2.2) 

Restr,ction: ANY FUNCTION 
Acqulslt.on Type: SHAKER TEST 
Current File: JLL 
File Status: OPEN 
Label: JLL2 
S.ze: 7 Blocks 
F.le For~at: MODAL 
?reyious Action: crea~e 
SUCCE:EDE;) 

1.2.2a) 

Pes~r.ctlon: ANY FUNCTION 
HcqU.s.t.on Type: SHAKER TEST 
Curren~ F.le: JLL 
File Status: OPEN 
Label: JLL2 
Size: 7 Blocks 
Flle ror~at: MODAL 
Previous AC~lon: create 
SUCCE:E:DEiJ 

1.2.2b) 

Re~tr.ctlon: ANV FUNCTION 
Acqulsit.on Type: SHAKER TEST 
Current ~ile: JL~ 
Fl:e Status: OPEN 
Label: SHILOH 
S.=e: 7 Blocks 
Flle F'3r",at: MODAL 
?reulous ActIon: create 
SUCCEEDED 

1~2.2.1) 

?es~rlct.on: ANY FUNCTION 
acqulslt.on Type: SHAKER TEST 
Current File: JLL 
File Status: OPEN 
Label: SHILOH 
Size: 7 Blocks 
Flie For!'1at: MODAL 
?revlous Actlon: create 
3UCCEEDED 
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Ef'l rEP • O~ Fur.c't lon Record..;; 

*' 

~.le NAme Alre~dy Usea 

>_ 11 At~ach to Existing File 
2) Select New Name 

Act.on SUCCEEDED 

'* 

2515-0100 

1.2.2.1a) 

~estrlctlon: ANY FUNCTION 
AcquI~lt:on Type: SHAKER TEST 
Curr~nt File: JLL 
rlie Status: OPEN 
Laoe:: SHILOH 
Size: 7 Blocks 
Fileror .. at: MODAL 
PrevIous ActIon: create 
SCCCE:::DEJ 

1.2.2.1b) 

Restr!C~lon: ANy FUNCTION 
Hcqulsltion Type: SHAKER TEST 
Current File: JLL 
File Status: C~OSED 
File 'or~at: MODAL 
Pre!} lOUS Action: create 
FAILED 

1.2.2.1c) 

Reatrlctlan: ANY FUNCTION 
AcqUIsition Type: SHAKER TEST 
Current Fi Ie: JU .. 
File Status: OPE~ 
LatJel: JLL2 
SlZ~: 7 :aloc~.s 
File Far~at: MOOAL 
Prevlous Action: open 
SL:CCEC::DED 
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CROSS CHZ Z.13v 
BEND 

Ae 

, 2515-0100 

FFtVG SUM 
0/8 

1.2.2.1d) 

,,(CPT 

RIGHT REAR CHASSIS 

2.2180 
" 

RT INPUT LIN 
CH 2 
2~,(+ 

VL7S 

J 

FREE SuR 320 
S:L~~GLE 

.-

21.13 
TIME( SEC): 0.133122 

LIN TIMECSEC) 0.03125 

FIle AllocatIon 

1) SELECT EXISTING FILE 
2: CREATE ~EW FILE 

>* .3) DELETIONS FROM -ILE 
4) INCREASE SIZE OF FILExx 

ENTER ~ange of ?ecords 
to Delete ; .. n:(1)) 
(p,.ess Ne<t) 

'¥ 

AMPL: -3.498e-a3 
o L.:.....:-:.... 

1.2.3) 

Restriction: TRANSFER FUNCTION 
AcqUISition Type: SHAKER TEST 
I:ur-rent ri 1e: LEe; 
File Status: OPEN 
Label: SHILOH 
St::e: 7 Blocks 
FIle ForMat: MODAL 
P~e~lous Action: cre~te 
SL;CCEE:DCl 

1.2.3a) 

ReS'~rl~~ion: TRANSFE~ PUNCTION 
Acquisition Type: SHAKER TEST 
Current ~lle: LEG 
~lle Status: OPE~ 

Label: SH~LOH 
Size: 7 Block;:; 
File ~orMa~: MOD8L 
PT'e~) 11,)US Ac.tlon: create 
SL:CCE:::::JEJ 
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2515-0100 

A~te~pting to Delete Records 
« 

~ct.lon SiJCCEE!JED 
« 

1.2.3b) 

Restriction: TRANSFER FUNCTION 
AcquisItion Type: SHAKER TEST 
Current File: LEG 
FIle Status: OPEN 
Lab",!: SHILOH 
Slze: 7 Blocks 
F 11 e F':l rr'tat: MODAL 
Pre-JlOUS Action: create 
SUCC~EDED 

1.2.3c) 

Restrlctlon: TR8NSFER FtJ~'CTION 
AcquIsition Type: SHAKE~ TES
Current File: LEG 
File Status: OPEN 
Label: SHILOH 
Size: 7 BlocKs 
File ForMat: MODAL 

'SUC::EEDED 

1.2.4) Not available in this version 
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.:;';:' so '_,-I..:.. 3. dl.) 
i;HI[; 

2515-0100 

=--';-16 '::i..f"! 
a~8 

1.2.4a) 

RIS~T ~E~P S~ASSIS 

SGF.. a:::'~l 
S:~GL-E 

S.d00 ~~ .~~ __ L-__ ~ ___ ~ __ ~ ________ ~ __ ."-__ ~ __ ~ ____ ~.~ 

::T ;NF:_~~ L.:i'~ -----------------'
.::-1 : 
2~{-I. 

-8.0£1£1 

T:~E·.: '3£.: J: 
0.0 
0.21 

St o1'.9.ge "1ocle 

1) USER FILE 
>* 2) PLOTTER SETUP 

)* 1) SCREEN COpy 
2) HPGL 
3) TEX 4662 

LIM TIMElSEC.! 
AI'1FL.: 9.323e-04 

13 

2) 

r:)lo",:.~.er Type: 

2.1) 

A-80 

'--_. 
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seRE'::N COPY 
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CRCS"3 Ch2 2. 0v 
EEND 

2515-0100 

C":4\16 :SUM 
0/3 

2.1.a) 

RIGHT REAR CHASSIS 

2.000 

'<T INP'jT !...IN 
CH 2 

VLTS 

i 

;-':;.EE ~;I~iP $20 
;I~413l-C: 

-2.000~' __ '-__ .-__ .-~~~ __ -r __ -r __ ~ __ +-~~~ __ -r __ -r __ i-~ 

0.0 
TIME(SEC!: 0.03l22 

Plotter Type 

1) SCREEN COpy 
>* 2) HPGL 

3) TEK 4662 

E~TEQ ~ Pen Speed 
'« 100 

TI~1E( SEC:; 
AMPL: 0.0l283 

o 

2.2) 

Plotter Type: HPGL 
Pen Speed: 100 

2.2a) 

P.a~ter Type: HPGL 
Pen Speea: 100 
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Plotter Type 

1) SCREEN COPY 
2) HPGL 

>* ,3) TEK' 4662 

ENTER ~ Pe~ Speed 
* 100 

I:RCSS ·:H:c.: :2. av 
BBI'<D 

2515-0100 

2.3) 

Plotter Type: TE~ 4662 
Pen Speed: ·100 

2.3a) 

Plo"t'ter Type' TE~~ 4662 
Pen Speed: 100 

2.3b) 

~H\lr3 =:i .... i": 
d,' ::' 

PIGHT REAR CHASSIS 

=-::0 
::':;'-4I~~L..~ 

2. 8130 _; __ ~ . ....J._-'-_-'-_-'-____ -'-_ .'-_'--_.C __ ' ._. ___ ,-__ ' _ 

:.H 2 

-2.000 

0.0 
TIME( SEC): 0.03122 

LIN T~ME(SEC) ~.83 25 
AMP!..: 0.01283 
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2515-0100 

B. DIR Pushbutton 
1) 

D 1 reC1:.0r~::! 

/.., l",.Jser DiSk 'l;e 
2"/ :"1eMoJ""l:f 
,3) ;'1eMors: Panel):.=< 

P'I:E:;;> 
PEe :+, SEI) f, ~[:::; COOPD, and 
REF COORD for Dlrec~ory 

* 

€~..j"':::r::' 
~E': .,SEO *,~ES CaeRD, and 
REF I:OOFD ior DIrectory 

1< 

User I:1l~k F'"lie )* ) !"'It!i"l1ory 
) Me~ory Panelxx 

1a) 

1b) 

2) 
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S 
5 

8 

.. 
5 
i3 

2515-0100 

2a) 

l.aoe t::;; "tljl'le 

-t'::f"-----

-----~~D~~ ~u ~er-----
-----~~P~y ~u;fe~-----
-----~.~(,~y ~uf;~~-----

-----~~D~y bu&~ep-----

-----~~D~~ bu~~e~-----
-----e~Qt~ bu~;er-----

-----~~o~y bu~fe~-----· 

-----e~Dty ouf~er-----

-----e~oty bu+Fe~-----

-----eMp~y DUt+~r-----
-----e~pt~ ouffer-----
-----~~P~y Duffer-----
-----e~pty ouffer-----
-----eMp~y buffer-----

3) Not available in this version. 
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2515-0100 

c. STORE Pushbutton 
1) 

;~ 1) DATA to ~!~E 
2' DPrA to ME~GRV 
3) PANEL ~o FILExx 
4) ?Ar'E~ "to MEMORY 

E~~T~;- ~E'3 c.oop!:), REF I.:OCPD, 
and SEQ ,. 
* 2X+. lV"'~ 0 

E~ITER RES COORD, "F:~- (COP!:', 
and SE) • '* 2.<+. lY+. 13 

> 

5~oraoe SrouDlng: Slng!~ 
R~strrc~ion: T~ANSFER FUNCTION 
~cqulSltlon Type: SHAKER TEST 
'':.Jri'ent Fi le: 
rIle Stat-us: 
Flle Fo"rr"at: 

CLOSED 
MODAL 

Prel)lOlJS Actlon: 
';0C~::E::::DEiJ 

recal i 

1a) 

; 'dP>::.'· '::'!es"t: ~)c<.-t:.a to !="' 1 ! e 
S~o~aoe Grouolng: SIngle 
Restr:ctlon: TRA~SFER FUNCTION 
~cqulSltlon Type: SHAKER TEST 
Cu~""'e:"lt Fj le: 
~l!e S"tatus: CLOSED 
~:!e ~or~a"t: MODAL 
='rel)lOUS Hc't.l+Jn: re-ca11 
3l!CCO:O:DEJ 

1b) 

;t;r;:'e/!.'est.: D~,,:a to F-""l!e 
S~orage Grouplng: 5.ngle 
Re<"trlc"tlon: T~A~SFER FUNCTION 
Mcqui$.tlor, Type: SHAKER TES, 
Currer,t F"i le: 
F"lie Status: 
FIle ~orMat.: 

Ie) 

CLC'S.EiJ 
MC,r."'L 

7.~pe/De~t>: Jat.a 1:.0 F! Ie 
Storage GrOIJOlr'lg: >5.ingle 
'1estcictlon: TRANSFER ;:-UNCTION 
Acqwisitlon 7~pe: SHAKER TEST 
':urrent FIle: 
;:- i 1 e St::I.T..US: 
PI i.e ForPlat: 

CLOSE:D 
MODAL 

::'r~'} lOIJS Act lon: storJl!: 
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2515-0100 

ACT:ON ;-HIL~D 

pre~Jious ActIon FAILED 

1) DATA ~o FILE 
,~ 2' DATA to MEMORY 

3) PANEL to FILEx~ 
'4 j PANEL to MEMOR'f 

E~·nE'" RES CJORD, REF COORD, 
and SE~ * * 2X+, 1,(+, 0 

E~TE? ~emoru Suffer • 
(Pre$$ Ne'(t ') 

* 0 

1d) 

Type/Des~: Da~a to ~ile 
S~Qrag~ GroupIng: SIngle 
i<estrictlon: TRHISFER FUNC7rON 
AcquisitIon Type: SHRKER TEST 
Curl"'ent Flle: 
FIle Status: CLOSED 
F~le ~or~at: MODAL 
Pre l) ious Act lon: s"t-ore 
FrlIi-E~ 

2) 

Type/Des~: Panel to Me~ory 
Stor~ge GroupIng: Multlole 
?estrlci;lon: ANY FUNCTION 
Ac.:(u I SIt Ion Type: IMPACT 7EST 
Current FIle: LEGRAND 
FIle Status: CLOSED 
FIle Format: MODAL 
?re'JIOUs ActIon: s~or~ 
F"A!!_ED 

2a) 

Tupe/Dest: Panel to MePlory 
Si3raQe GroupIng: SIngle 
R~si;rict,on: TRANSFE~ FUNCTION 
AcquiSitIon Type: SHAKER TEST 
Curr'ent F i 1 e: 
rl:e Status: 
F!:e ForMat..: 

CLOSED 
MC'DPL 

?reVIOWS Action: 

2b) 

:uoe.'Dest: Pane! to ~e~or~ 
St~rage GrouPlng: Single ~ 
Res~ric~ion: TRANSFER FUNCTION 
;C4Ulsltlon Type: SHAKER TEST 
C:.....r-rent Fi Ie: 
~l!e Status: CLOSED 
F. ~~ ;:·or~at.: MODHL 
i='rel}lO'JS '1ctlon: ,s>t,~re 

Fr'tILE:J 
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2515-0100 

2c) 

-r\lpe·"'!:)e:,t: o,':\ne: 1 t.o ~e!"'lorlJ 
Storage ';rOuplng: Multloi; 
Restriction: A~Y FUNCTION 
Acquisitlon Type: IMPACT TE'::;T 
Curren~ FIle: LEGRAND 
FIle Status: CLOSED 
~l!e rQrfTIat.: MeDAL 
PTe~lous AC~lon: store 
rAI~E::J 

2d) 

7~pe./De~t: Panel to Memory 
Si~rage GroupIng: Multlole 
RestrlctlDn: ANY FUNCTION 
i'1cqlJ is i t i on Type: J:MF't=iCT TE'3T 
Cur~ent File: LEGRAND 
Flie Status: CLQSED 
Fi le Forrrtat.: MODAL 
?reVlOUS Action: store 
;:-FtIL~D 

3) Not available in this version. 

Storage Type.?De$~lnatlQn 

8A fA ..... 0 FILE 
2 DATA to MEMORY 

:* '3 PANEL to ;:"ILE<x 
-1 ;:'ANE .. to MEMORY 

DATA 'l".o FILE 
2 DATA to MEMGPY 
3 ~RNE~ to ;:-ILE~x 

)* 4 ?AtiE~ to ME:'10RY 

T~pe/Dest: Data to Me~ory 
Si~rage.GrouPlng: MultIple 
Restriction: ANV FUNCTION 
AcquIsition Type: SHAKER TEST 
Current File: LEGRAND 
File Status: CLOSED 
flle For~at: MODAL 
Prevlous ActIon: create 
FAILED 

4) 

i\~~~ ·':;e:.t: Pane 1 "':.0 F"l le 
3t~r~ge .~r3U010g: ~u,tlDle 

~e~tr·lction: At'tV FUI'ICTION 
Acquisition Type: SHAKE? TEST 
Curren~ FIle: LEGRAND 
File S~atus: CLOSED 
Fi l~ F'orr.at.: MODhL 
;::)re·~lOI.JS r1c"tlon: c"I"''!!at.e 
F"FrI!_::D 
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E~TE? Me~oru Bu~fer • 
'Pj"ess Next"') 

* 1 

Ef"!TER Memo',-y Buffer • 
(Press Next) 

"' 
>1 , 

~CTIGN S~CCEEDED 

A~te~o~lng to store 

* 

2515-0100 

4a) 

,YPE:,' Jest.: ;:'ane ~ to F i 1 e 
Siorage GrouCIng: Multlole 
Restriction: ANY FUNCTrON 
'lcqu 1 sit I ,)n :-~pe: SHAKER TEST 
:urr~nt File:·' LEGRAND 
Fil~Sta"tLJs: CL'JSE:D 
~lle For~a~: MODAL 
~re'J10us AC~lon: create 
F"Ft:i_£:J 

4b) 

Type/Dest: Panel ~o Fl!e 
Storage GrouPIng: Muitlole 
RestrIction: ANY FUNCTION 
Acqu:sition Type: SHAKER TEST 
Current File: LEGRAND 
rl!e Status: CLOSED 
Flle ~or~at: MODAL 
Pre')lOI-l$ Action: create 
""AI'-O:D 

4c) 

Type.-·"Dest.: Panel to FIle 
Storage Grouping: Multl0!~ 
Restriction: ANY FUNCTION 
AcquiSition Type: SHAKER TEST 
Current Flle: LEGR~ND 
File Status: CLOSED 
F I I" Forl'lat: MODAL 
Pre')10US Actlon: store 
SUCCEr::DED 

4d) 

Tupe.·De~t: Panel t~ File 
Siorage GrOUPlng: MU:~loie 
Res~rlctlon: ANY FUNCTION 
~cqut31tlon T~pe: SHAKER TEST 
c.urrent F""i le:·· ,-::13RH~~D 
~l!e Status: rl ~SED 
r i i e F'" 0 r 1TJ3 't : • \.. 1L 
?re~JloUs Actlun: s~ore 
SUCC.EEDED 
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>* 

2515-0100 

D. RECALL Pushbutton 
1) 

Recall Type/Source 

1) DATA fro", FILE 
2) DATA fro", MEMORY 
3) PANEL froPl FILExx 
4) PANEL fro", MEMORY 

ENTER REC +,SEQ +,RES COORD 
and REF COORD 

* 

Recall Type/Source 

Type/Sauce: Data froPl Me",ory 
Restriction: ANY FUNCTION 
Acquisition Type: SHAKER TEST 
Current File: 
File Status: CLOSED 
File Forl'lat: MODAL 

la) 

Type/Souce: Data fro", Me",ory 
Restriction: ANY FUNCTION 
AcquiSition Type: SHAKER TEST 
Current File: 
File Status: CLOSED 
File For",at: MODAL 

2) 

1) DATA froPl FILE 
>* 2) DATA fro", MEMORY 

Type/Souce: Panel fro", Me",ory 
Restriction: ANY FUNCTION 
Acquisition Type: SHAKER TEST 
Current Fi Ie: 
File Status: CLOSED 
File ForPlat: MODAL 
Previous Action: recall 
FAILED 

,> 

3) PANEL fro", FILExx 
4) PANEL fro", MEMORY 

ENTER Mel'lory Buffer • 
* 0 

2a) 

Type/Souce: Panel froPl MePlory 
Restriction: ANY FUNCTION 
Acquisition Type: SHAKER TEST 
Current File: 
File Status: CLOSED 
File ForPlat: MODAL 
Previous Action: recall 
FAILED 
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2515-0100 

3) Not available in this version. 

Recall Type/Source 

1) DATA fro", tILE 
, 2) DATA fro", MEMORY 

>* 3) PANEL fro", FILExx 
4) PANEL fro", MEMORY 

> 

ENTER Me",ory Buffer • 
* III 

Previous Action FAILED 

Recall Type/Source 

1) DATA fro", FILE 
, 2) DATA fro", MEMORY 

3) PANEL fro", FILExx 
>* 4) PANEL fro", MEMORY 

Type/Sauce: Data fro", Memory 
Restriction: ANY FUNCTION 
Acquisition Type: SHAKER TEST 
Current Fi Ie: 
File Status: CLOSED 
File Format: MODAL 
Previous Action: recall 
FAILED 

3a) 

Type/Sauce: Data fro", MePlory 
Restriction: ANY FUNCTION 
Acquisition Type: SHAKER TEST 
Current File: 
File Status: CLOSED 
File For",at: MODAL 
Previous Action: recall 
FAILED 

3b) 

Type/Sauce: Panel from Memory 
Restriction: ANY FUNCTION 
Acquisition Type: SHAKER TEST 
Current File: 
File Status: CLOSED 
File For",at: MODAL 
Previous Action: recall 
FAILED 

4) 

Type/Sauce: Panel fro", File 
Restriction: ANY FUNCTION 
Acquisition Type: SHAKER TEST 
Current File: 
File Status: CLOSED 
File Format: MODAL 
Previous Action: recall 
rAILED 
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Recall Type/Source 

1) DATA fro~ FILE 
2) DATA fro~ MEMORY 

I 3) PANEL fro~ FILExx 
>* 4) PANEL fro~ MEMORY 

CROSS CH2 8.0u 
BBND 

AC 

2515-0100 

4a) 

Type/Sauce: Panel fro~ File 
Restriction: ANY FUNCTION 
Acquisit"ion Type: SHAKER TEST 
Current File: 
File Status: CLOSED 
File ror~at: MODAL 
Preu ious Act ion: recall 
FAILED 

4b) 

rAYG SUM rREE 
0/8 ACCPT 

SQR 320 
SINGLE 

RIGHT REAR CHASSIS 

8.BBB 

RT INPUT LIN 
CH 2 
2X+ 

YLTS 

-8.BBB 

-
-

-
-
-
-

-
-
-

-

-
-
I 

0.B 
TIME(SEC): B.0 

I 
I 

LIN TIME(SEC) 
AMPL: 1. 866e-B3 

B 
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2515-0100 

DISPLAY GROUP 5 

MEASUREMENT SETUP Group Pushbuttons, Typical Menus and Displays 

A. A VERAGE Pushbutton 
1) 

,."=f"aging DOr'laln 

,* l) -"!EOUENCY 
2) c·1Efx 

Aueraglng Mode 

>* 1) SUMMATION 
2) SUBTRACTION 
3) EXPOI"ENTIAl 
,4) PEAK HOLD 

ENTER t of Averages 
'* 8 

Pre-average Autorange 

>* 1) OFF 
,2) ON 

Averaging DOMain: FREaUENC'! 
AveragIng Mode: SUMMATIO~ * of Averages: 8 
Aut.oranQe: OFF 
Accept.:- EVERY FRAME 
Accept. MIn Peak %: 35 

1.1) 

AveragIng DOfTIaln: FREQUENCY 
AveragIng Mode: SUMMATION 
• of Averages: 8 
AutoranQe: OFF 
Accept:- EVERY FRAME 
Accept MIn Peak %: 35 

lola) 

AveragIng Do",ain: FREQUENCY 
AveragIng Mode: SUMMATION 
• of Averages: 8 
Autorange: OFF 
Accept: EVERY FRAME 
Accept Min Peak %: 35 

1.1.1) 

Averaging Do",aln: FREQUENCY 
AveragIng Mode: SUMMATION 
+ of Averages: 8 
AutoranQe: OFF 
Accept:- EVERY FRAME 
Accept Min Peak %: 35 
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2515-0100 

1.1.1.1) 

Data Acceptance into Aug 

>* 1) ACCEPT EVERY FRAME 

Averaging DOl'la.n: FRE',UE!,;CY 
Ave~aging Mode: SUMMATION 
• aT Averages: 8 

> 

2) MANUAL ACCEPT(CONTINUE) 
3) AUTO REJECT 
4) AUTO REJECT ... / DBL HITS 

ENTER MINIMUM ~ FULL SCALE 
for an ACCEPTABLE SIGNAL LVL * 35 

Hutoranqe: OFF 
Accept:·- EVERY FRAME 
Accept Min Peak~: 35 

1.1.1.la) 

Averag.ng Domain: FREQUENCY 
Averaging Mode: SUMMATION 
• of Averages: 8 
Autorange: OFF 
Accept: EVERY FRAME 
Accept Min Peak~: 35 

1.1.1.lb) 

CROSS CHZ 8.0u 
BBND 

FtC FFtVG SUM 
0/8 

FREE 
ACCPT 

S"R. 320 
···Sr"'GLE , 

RIGHT REAR CHASSIS 
8.000+!--~~~--~~~--~~~--~i-.~--~~~--rll'~ 

I L 

RT INPUT LIN 
CH 2 
2X+ 

VLTS 

I I 
I i 

I f 

I f 
-8.0130 +--r---,----,--...---i--,--.,---,.-..---t---r----,---,r---r--t!---1.t 

0.0 
TIME(SE·:): 0.13 

LIN TIME(SEC) 
AMPL: -1.866e-03 
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Data Acceptance into Avg 

1) ACCEPT EVERY FRAME 

2515-0100 

1.1.1.2) 

Averaging Do~ain: FREQUENCY 
Aueraging Mode: SUMMATION 

>* 2) MANUAL ACCEPT(CONTINUE) 
3) AUTO REJECT 
'4) AUTO °REJECT ... / DBL HITS 

• of Auerages: 8 
Autorange: OFF 
Accept: MANUAL 

) 

Accept Min Peak~: 35 

1.1.1.2a) 

EMTER MINIMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

Averaging Domain: FREQUENCY 
Aueraging Mode: SUMMATION 
• of Averages: 8 
Autorange: OFF 
Accept: MANUAL 
Accept Min Peak~: 35 

1.1.1.2b) 

CROSS CH2 8.0u AC FAVG SUM FREE SOR 
BEND 0/8 MAN 

RIGHT REAR CHASSIS 

8.000 I 
1 , 
I 

i 
RT INPUT LIN 
CH 2 
2;(+ 

VLTS 

-8.01210 

0.111 LIN TIME(SEC) 
TIME(SEC): 0.0 AMPL: -9. 328e-04 

~ 
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2515-0100 

Data Accep~ance into Aug 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPT(CONTINUE) 

>* 3) AUTO REJECT 
~) AUTO REJECT w/ DBL HITS 

1.1.1.3) 

Averaging DOAaln: FREQUENCY 
Averaging Mode: SUMMATION 
• of Auerages: 8 
Autorange: OFF' 
Accept: AUTO REJ O/L 
Accept Min Peak 7.: 35 

1.1.1.3a) 

) 

ENTER MINIMUM % FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

Aueraging Domain: FREQUENC'f 
Averaging Mode: SUMMATION 
• of Aueraoes: 8 
Autorange:- OFF 
Accept: AUTO REJ O/L 
Accept Min Peak 7.: 35 

1.1.1.3b) 

CROSS (H2 8.lOu 
BEND 

He FAVG SUM 
11)/8 

RIGHT REHR CHASSIS 

8.1000 I ! 

REJOV 
SOR S20 

SINGLE 

RT INPUT LIN----------------~----------------~--------------~~ 
CH 2 
2X+ 

'1LTS 

I 
I 

I 

I 

I 
I 

-8.000 t 
0.0 LIN TIME( SEC) 0.03125 

TIME(SEC): 0.13 AMPL: 1.SGSe-1il3 

~ 
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Data Mcceptance into Aug 

1) ACCEPT EVERY FRAM~ 
2) MANUAL ACCEPT(CONTINUE) 
3) AUTO REJECT 

2515-0100 

1.1.1.4) 

Aver-ag lng [Jol'la HI: FREQUENCY 
Averaglng Mode: SUMMATION 
t of Averaaes: 8 
Autorange:- OFF 

>* 4) AUTO REJECT w/ DBL HITS 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak %: 35 

> 

. 

ENTER MINIMUM ~ FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

1.1.1.4a) 

Averaglng DOPlain: FREQUENCY 
Aver-aglng Mode: SUMMATION * of Averages: 8 
Autorange: OFF 
Accept: AUTO REJ O/L & DBL HIT 
Accept Mln Peak %: 35 

1.1.1.4b) 

CROSS CH2 8.0v AC FAVG SUM FREE SQR 
BBND ,,1/8 REJDH 

RIGHT REAR CHASSIS 
I I 

8.000 I 
I 

RT INPUT LIN 
CH 2 
2X+ 

VLTS 

-8.01'113 

0.0 LIN TIME(SEC) 
TIME(SEC): o 0 AMPL: 1. 866e-03 

.E::J 
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I 

[ 

t 

I t 
0.03125 



1) OFF 
/* Z! ON 

Data Acceptance Into ~ug 

>* 1) ACCEPT EVERY FRAME 
Z) MANUAL ACCEPTCCONTINUE) 
3) AUTO REJECT 
,4) AUTO REJECT w/ DBL HITS 

ENTER ~INIMUM ~ FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
*35 

2515-0100 

1.1.2) 

Aueragl"g Do~ain: FREQUENCY 
Auer~glng Mode: SUMMATION 
• of Averages: 8 
Au',oranoe: O~~ 
Acceot:- AUTO REJ O/L & DBL HIT 
Acce~~ Min Peak %: 3S 

1.1.2.1) 

Ave,-aglng Do~aln: FREOUENCY 
AveragIng Mode: SUMMATION 
• of Averages: 8 
Autorange: ON 
Accept: EVERY FRAME 
Accept Min Peak X: 35 

1.1.2.1a) 

':".Jer.3.g1rlg Do,"aln: FREOUENCV 
Av eraq 1 nq l'lode: SUMMATION 
* of Ave~ages: 8 
Autorange: ON 
Accept: EVERY FRAME 
Accept Min Peak %: 35 

A-97 



CROSS CHZ 0.06Z5v AC 
BBND 

2515-0100 

1.1.2.1b) 

FAVG SUM AR.·35 
0/8 ACCPT 

RIGHT REAR CHASSIS 

FREi:: 
i' 

SQR a2e! 
SINGLE 

0.06250 _rl --~~--~~--+-~--~~--~~--~~~~--~~~ r 

RT INPUT LIN -
CH Z 
2X+ 

VLTS 

LIN TIME(SEC) 0.0 
TIME(SECJ: 0.0 AMPL: 2.186e-05 

Data Acceptance Into Aug 

1) ACCEPT EVERY FRAME 
>* 2) MANUAL ACCEPT(CONTINUE) 

3) AUTO REJECT 
4) AUTO REJECT w/ DBL HITS 

I 

> 

ENTER MI'HMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

1.1.2.2) 

AveragIng DOl'ldln: FREQUENCY 
Averaging Mode: SUMMATION 
t of Averages: 8 
Autorange: ON 
Accept: MANUAL 
Accept Min Peak 7.' 35 

1.1.2.2a) 

Averaging DOl'lain: FREQUENCY 
Aueraging Mode: SUMMATION 
t of Averages: 8 
Autorange: ON 
Accept: MANUAL 
Accept MIn Peak 7.: 35 

A-98 

I 
t 
l 

t 

0.03125 



2515-0100 

1.1.2.2b) 

CROSS CHZ 0.0625u AC 
BBND 

FAIIG SUM AR/35 
0/8 MAN 

FREE SQR ~20 
SINGLE 

RIGHT REAR CHASSIS 

0.06£50 J I 
! 

RT INPUT LIN -
CH 2 
2X+ 

VLTS 

-0. 06250 ~~-'----r_,---.--!-I_..---..----,._,----~~I ---,-..,.---r-,---t--' 

0.0 LIN TIME(SEc) 
TIME(SEC): 0.0 

Data Acceptance into Aug 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPT( CONTINUE) 

>* 3) AUTO REJECT 

> 

,4) AUTO REJECT 101/ DBL HITS 

ENTER MINIMUM Y. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL * 35 

AMPL: -1.458e-05 

1.1.2.3) 

Au erag I ng Do 1'1 a In: f'RE')UENCY 
Averaging Mode: SUMMATION 
• of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L 
Accept Min Peak~: 35 

1.1.2.3a) 

AveragIng DOl'1ain: FREQUENCY 
AveragIng Mode: SUMMATION 
• of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L 
Accept MIn Peak Yo: 35 

A-99 

0.03125 



CROSS CHZ 0.0625v AC 
BBND 

2515-0100 

1.1.2.3a) 

FAVG SUM t'tR/35 
0/8 REJOV 

RIGHT REAR CHASSIS 

FREE saR 1\213 
SI~GLE 

0.06~50 _~I--~~--~--~-+--~~~~--~-+--~~~~--~-+~ 

RT INPUT LIN -
CH 2 
2X+ 

I 

r 
j 

~ 
VLTS 

i I 
-0.06250 11--r---r--.----r--f.--r---.---r---r--+,--.--,---r---.--t-I-' . 

13.13 LIN TIME(SEC) 
TIME(SECl: 13.13 AMPL: -2.186e-05 

Data Acceptance Into Aug 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPT(CONTINUE) 
3) AUTO REJECT 

>* ~) AUTO REJECT w/ DBL HITS 

1.1.2.4) 

Averaging Do!'!ain: FREQUENCY 
Averaging Mode: SUMMATION * of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak Yo: 35 

1.1.2.4a) 

ENTER MINIMUM 7. FULL SCALE Averaging DOl'lain: FREQUENCY 
for an ACCEPTABLE SIGNAL LVL Averaging Mode: SUMMATION * 35 * of Averages: 8 

Autorange: ON 
> Accept: AUTO REJ O/L & DBL HIT 

Accept Min Peak 7.: 35 

A-100 

-13.03125 



CROSS CHZ a.0S2Su AC 
BBND 

2515-0100 

1.1.2.4b) 

FAIIG SUM AFU35 
13/8 REJDH 

FREE SQR $20 
SINGLE 

RIGHT REAR CHASSIS 
. , , 

0.06250 -' 

RT INPUT LIN -
CH 2 
2X+ 

liLTS 

-
-
-
-

-0.06250 

0.0 
TIME(SEC): 13.13 

Averaging Mode 

1) SUMMATION 
>* 2) SUBTRACTION 

3) EXPONENTIAL 
14) PEAK HOLD 

> 

ENTER * of Averages 
* e 

I 

I 
I 
LIN TIME(5EC) 

AMPL: -2.91Se-05 

1.2) 

Averaging DOl'lain: FREQUENCY 
Aueraging Mode: SUBTRACTION 
• of Auerages: e 
Autorange: OFF 
Accept: EVERY FRAME 
Accept Min Peak Yo: 35 

1.2a) 

AveragIng DOl'lain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Auerages: 8 
Autorange: OFF 
Accept: EVERY FRAME 
Accept Min Peak Yo: 35 

A-101 

0.03125 



2515-0100 

Pre-average Autorange 

>* 1) OFF 
2) ON 

Data Acceptance into Avg 

>* 1) ACCEPT EVERY FRAME 

> 

2) MANUAL ACCEPT(CONTINUE) 
fJl AUTO REJECT 
4) AUTO REJECT w/ DBL HITS 

ENTER MINIMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

1.2.1) 

Averaging Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: OFF 
Accept: EVERY FRAME 
Accept Min Peak 7.: 35 

1.2.1.1) 

AveragIng Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: OFF 
Accept: EVERY FRAME 
Accept Min Peak 7.: 35 

1.2.lo1a) 

AveragIng DO"laIn: FREQUENCY 
Averaging Mode: SUBTRACTION 
4 of Averages: 8 
Autorange: OFF 
Accept: EVERY FRAME 
Accept Min Peak 7.: 35 

A-102 



2515-0100 

CROSS CHZ 0.062Su AC 
BBND 

Ft'lVG SUB 
~V8 

1.2.1.1b) 

ACCPT 
FREE SOR· ~20 

SINGLe: 

RIGHT REAR CHASSIS 
0. 06?5e _~I--~~--~~--+I--~~--~~--~~--~~~-L--r, 

RT INPUT LIN -
CH 2 
2X+ 

VLTS 

t 

I I 
I I II 
Ii I [ 

-13.06250 1}--'---r-~--~--~i~~--'---r-~---+i--'---~~r-~---,~ 
13.13 LIN TIME( SEC) 0.93125 

TIME(SEC): 0.13 

Data Acceptance into Aug 

1) ACCEPT EVERY FRAME 
>* 2) MANUAL ACCEPT(CONTINUE) 

i3) AUTO REJECT 
4) AUTO REJECT w/ DBL HITS 

AMPL: -5.1131e-0S 

1.2.1.2) 

Averaging Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: OrF" 
Accept: MANUAL 
Accept Min Peak %: 35 

1.2.1.2a) 

ENTER MINIMUM % FULL SCALE Averaging Do~aln: FREQUENCY 
for an ACCEPTABLE SIGNAL LVL Averaging Mode: SUBTRACTION * 35 • of Averages: 8 

Autorange: OF"F 
>, Accept.:· MANUAL 

Accept Min Peak %: 35 

A-103 



2515-0100 

CROSS CH2 0.0625" AC 
BBND 

FAVG SUB 
el/8 

RIGHT REAR CHASSIS 

1.2.1.2b) 

MAN 
FREE 

\
SQR 020 

SINGLE 

0. 06~50 _~I --'--'---'---"----+-[ -'---'---L--'---+-'-----'----'--'--t'r 

: ~ RT INPUT LIN -
CH 2 
2X+ 

YLTS 

-0.06250 
I 

0.0 
TIME(SEC): 0.0 

Data Acceptance into Avg 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPT(CONTINUE) 

>* 3) AUTO REJECT 
~) AUTO REJECT w/ DBL HITS 

ENTER MINIMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LYL * 35 

>, 

LIN TIME(SEC) 
AMPL: 2.186e-05 

1.2.1.3) 

Averaging Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: OFF 
Accept: AUTO REJ O/L 
Accept Min Peak Y.: 35 

1.2.1.3a) 

Averaging DOl'lair,: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: OFF 
Accept: AUTO REJ O/L 
Accept Min Peak Y.: 35 

A-104 

, 

0.03125 



(POSS CH2 B.BS2Su AC 
BBND 

2515-0100 

FAv6 SUB 
0,'8 

1.2.1.3b) 

REJOV 

RIGHT REAR CHASSIS 

FREE SQR 320 
SI~6LE 

0. 136250 _~I ~--'---'---+----''---'----'----'----t--'---'--~"ilI' t, 

~T INPUT LIN - ~ 
~~.2 ! I 
VLTS 

II 

-0. 06250 -i1--,--..,.--..,_-,-_+-jl_-,---,----.:-.---._+_..---r_..,.-_...--+~ 
0.0 LIN TIME( SEC) 

TIMECSEC): B.0 AMPL: 5.101e-El5 

Data Acceptance into Aug 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPTCCONTINUE) 
e) AUTO REJECT 

>* 4) AUTO REJECT w/ DBL HITS 

ENTER MINIMUM 7. FULL SCALE 
~or an ACCEPTABLE SIGNAL LVL * 35 

>, 

1.2.1.4) 

Aueraging Do~ain: FREQUENCY 
Aueraging Mode: SUBTRACTION 
• o~ Averages: 8 
Autorange: OFF 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak Yo: 35 

1.2.1.4a) 

Aueraging Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• o~ Averages: 8 
Autorange: OFF 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak 7.: 35 

A-lOS 

0.03125 



2515-0100 

CROSS CH2 0.0625v AC 
BBND 

FAVG SUB 
0/8 

. RIGHT REAR CHASSIS 

1.2.1.4b) 

REJDH 
FREE 

t 
SuR 320 

SINGLE 

B.B6ks0 _~I--i-~~~--J---~~--~--L-~--~--~~--~--~-il~t 

1 I 
RT INPUT LIN -
CH 2 
2X+ 

VLTS 

-
-
-
-

-0.136250 ~ 

13.0 
TIMECSEC): 13.13 

Pre-average Autorange 

1) OFF 
>* 2) ON 

Data Acceptance into Avg 

>* 1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPTCCONTINUE) 
,3) AUTO REJECT 
4) AUTO REJECT w/ DBL HITS 

I 
I 

LIN TIME(SEC) 
AMPL: -7.288e-B6 

1.2.2) 

Averaging Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: ON 
Accept: EVERY FRAME 
Accept Min Peak Yo: 35 

1.2.2.1) 

Averaging Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: ON 
Accept: EVERY FRAME 
Accept Min Peak Yo: 35 

A-lOG 

I L 
I I 
I I 

I [ 
I I 

I ~ 
I I 

0.03125 



2515-0100 

ENTER MINIMUM ;~ FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

>, 

1.2.2.1a) 

Aue~aging Do~ain: FREQUENCY 
Aueraging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: ON 
Accept: EVERY FRAME 
Accept Min Peak Yo: 35 

1.2.2.1b) 

CROSS CH2 0.0625v AC 
BBND 

FAVG SUB FtR/3S FREE SOR, 1120 
SI~GLE 0/8 ACCPT 

RIGHT REAR CHASSIS 

0.06250 _f---'-I ~--+---'-I ~---!---'---'-~II 

RT INPUT LIN -
CH 2 
2X+ 

-VLTS 

-
-
-
-

-0.062513 ; 

13.13 
TIME(SEC): 13.0 

Data Acceptance into Avg 

1) ACCEPT EVERY FRAME 
>* 2) MANUAL ACCEPTCCONTINUE) 

3) AUTO REJECT 
~) AUTO REJECT w/ DBL HITS 

I I r 
! I ~ 

i 
i 

I 
I 
I 

I I 
I 

! 
LIN TIME(SEC) 

AMPL: 2.186e-0S 

1.2.2.2) 

Au e r ag I ng Dama in: FREC.lllENC '( 
Averaging Mode: SUBTRACTION 
• of Auerages: 8 
Autorange: ON 
Accept: MANUAL 
Accept Min Peak Yo: 35 

A-107 

I I 
I 
T 
I 
I 
I 
I 
I 

, 0.133125 



EMTER MINIMUM 'l. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 3S 

>, 

2515-0100 

1.2.2.2&) 

Aueraging Do~ain: FREQUENCY 
Aueraglng Mode: SUBTRACTION 
t of Averages: 8 
Autorange: ON 
Accept: MANUAL 
Accep~ Min Peak Yo' 3S 

1.2.2.2b) 

CROS5 CH2 0.0S2Sv HC 
BBND 

FAVG SUB AR<:'S FREE SC!R- SZ0 
SINGLE O,8 MAN 

RIGHT REAR CHASSIS 

0.0sks0 .1-1 ~--'--'---'--+-! ~~~--J...-+---'----'·--o"'--'--tl't 

I I t RT INPUT LIN • 
CH 2 
2X+ 

VLTS 

· 
· 
· 

· 

-0.06250 ~ 

0.0 
TIME( SEC): 0.0 

Data Acceptance lnto Aug 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPT(CONTINUE) 

>* 3) AUTO REJECT 
~) AUTO REJECT w/ DEL HITS 

ENTER MINIMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 3S 

>, 

I ~ 
I 

I I 
I. I i 

I I 
J 

LIN TIME'SEC) 
AMPL: -2.915e-0S 

1.2.2.3) 

Averaging Do~ain: FREQUENCY 
Averaging Mode: SUBTRACTION 
t of Averages: 8 
Autorange: ON . 
Accept: AUTO REJ O/L '-
Accept Min Peak 7.: 3S "-, 

1.2.2.3&) 

Averaging Domain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L 
Accept Min Peak 7.: 3S 

A-lOB 

r 

0.03125 



2515-0100 

1.2.2.3b) 

CROSS CH2 0.0G25v Ae 
BBND 

FAVG SUB HR/35 
0/8 REJOV 

FRE!:: SOP i:20 
SI~IGLE 

RIGHT REAR CHASSIS 

0. 06~50 Jf---"---'----L-'--+--'-! --'---"---'--~--'---'---t--11 I 
I I r RT INPUT LIN -

CH 2 
2X+ 

VLTS 

, I f 
I [ 
I I 
I 

-0.06250 1r' --.-~--~~--~Ir--r--'-~--~~~~--'--T--'-~~' 
0.0 

TIME( SEC): 0.0 

Data Acceptance into Aug 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPTCCONTINUE) 
,3) AUTO REJECT 

>* 4) AUTO REJECT w/ DBL HITS 

ENTER MINIMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

), 

LIN TIMECSEC) 
AMPL: -2.915e-05 

1.2.2.4) 

Averag.ng Domain: FREQUENCY 
Averaging Mode: SUBTRACTION 
i of Averages: 8 
Autorange: ON 
Accept: AUTO REI O/L & DBL HIT 
Accept Min Peak~: 35 

l.2.2.4a) 

Averaging Domain: FREQUENCY 
Averaging Mode: SUBTRACTION 
• of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak 7.: 35 

A-lOg 

0.03125 



CROSS CH2 B.0625v AC 
BBND 

2515-0100 

1.2.2.4b) 

FAVG SUB "lR/35 
0/8 REJDH 

. RIGHT REAR CHASSIS 

e.06k5B J I 
RT INPUT LIN -
CH 2 
2X+ 

-VLTS 

-
-
-
-

-0.1362513 -I 

I 
I 

I 
I 
I 
I 

FREE 
f 

SQR S2e 
SINGLE 

I 
I 

~ 

I 

13.0 
TIME(SEC): e.B 

LIN TIME(SEC) 0.03125 

Averaging Mode 

1) SUMMATION 
2) SUBTRACTION 

>* 3) EXPONENTIAL 
,4) PEAK HOLD 

> 

ENTER • of Averages 
* 8 

AMPL: 4.373e-05 

1.3) 

Averaging Do~aln: FREQUENCY 
AveragIng Mode: EXPONENTIAL 
• of Aueraaes: 8 
Autorange: - ON 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak %: 35 

1.3a) 

Averaging Do~aln: FRE(lUENCY 
Averaging Mode: EXPONENTIAL 
+ of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak %: 35 

A-110 



Pre-average Autorange 

1) OFF 
>* 2) ON 

Data Acceptance into Avg 

>* 1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPTCCONTINUE) 
.;3) AUTO REJECT 
4) AUTO REJECT w/ DBL HITS 

2515-0100 

1.3.2) 

Averaging Do~ain: FREQUENCY 
Averaging Mode: EXPONENTIAL 
• of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L & DBL HIT 
Accept MIn Peak X: 35 

1.3.2.1) 

Averaging Do~aln: FREQUENCY 
Averaging Mode: EXPONENTIAL 
• of Averages: 8 
Autorange: ON 
Accept: EVERY FRAME 
Accept Min Peak X: 35 

1.3.2.1a) 

ENTER MINIMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 

AveragIng Do~ain: FREQUENCY 
Averaging Mode: EXPONENTIAL 
• of Averages: 8 * 35 

>. 
Autorange: ON 
Accept: EVERY FRAME 
Accept Min Peak Yo: 35 

A-Ill 



CROSS CH2 0.062Su AC 
BEND 

2515-0100 

1.3.2.1b) 

FHVG EXP AR/35 
0/8 ACCPT 

RIGHT REAR CHASSIS 

FREE SQR ~20 
SINGLE 

~l. 06ks0 _1-1 _'---'---'-:--I--l!_-L-.--'-_....L.--..L_+---'-_-'----'-_-'---+! .., 

! I 
RT INPUT LIN -
CH 2 

i I 

2X+ 

VLTS 

-0.062S0 1 
0.0 

TIME(SECj: 0.0 

Data Acceptance into Aug 

1) ACCEPT EVERY FRAME 
>* 2) MANUAL ACCEPT(CONTINUE) 

3) AUTO REJECT 
'4) AUTO REJECT 10)/ DBL HITS 

LIN TIME(SEC) 
AMPL: -1.4S8e-0S 

1.3.2.2) 

Hveraging Do~ain: FREQUENCY 
Averaging Mode: EXPONENTIAL 
• of Auerages: 8 
Autorange: ON 
Accept: MANUAL 
Accept Min Peak X: 35 

1.3.2.2a) 

ENTER MINIMUM % FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 

Averaging Do~ain: FREQUENCY 
AveragIng Mode: EXPONENTIAL * of Auerages: 8 * 35 
Autorange: ON 

> Accept.: MANUAL 
Accept Min Peak X: 35 

A-112 

i 

I r I ' 
I I 

0.03125 



CROSS CH2 0.0625u He 
BBND 

2515-0100 

1.3.2.2b) 

FA"vG DP ARa5 
eV8 MAN 

RIGHT REAR CHASSIS 

FREE SQR ~20 
SINGLE 

0.06250 _1-1 -~--'--~-'--II-I ----''---'---'--L--I---L-~ _ _'____'_ _ _I_I 
i 

RT INPUT LIN -
CH 2 
2X+ 

VLTS 

-
-
"-

-

-101.101625101 -l 

101.101 
TIMEC SEC): 0.101 

Data Acceptance into Aug 

1) ACCEPT EVERY FRAME 
2) MANUAL ACCEPT(CONTINUE) 

>* 3) AUTO REJECT 
~) AUTO REJECT W/ .DBL HITS 

LIN TIMECSEC) 
AMPL: 2.186e-B5 

1.3.2.3) 

Averaging DOl'lain: FREQUENCY 
Aueraging Mode: EXPONENTIAL 
i of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L 
Accept Min Peak~: 35 

1.3".2.3a) 

> 

ENTER MINIMUM 7. FULL SCALE 
for an ACCEPTABLE SIGNAL LVL 
* 35 

Averaglng DOl'lain: FREQUENCY 
Averaging Mode: EXPONENTIAL 
i of Averages: 8 
Autorange: ON 
Accept: AUTO REJ O/L 
Accept Min Peak %: 35 

A-113 

~ 
L 
I 

I 

I r 
i l 
I 

I 
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2515-0100 

1.3.2.3b) 

CROSS CH2 0.862Sv AC FAVG EXP AR/35 
BBND 0/8 REJOY 

RIGHT REAR CHASSIS 

FREE SQR-_ t!20 
SIHGLE 

0.06?50 _t------>----'--I ~I ~~I [I 
RT INPUT LIN -
CH 2 ,I I 
~+ I t" 

I t 
YLTS I t 

I 
-0.06250 ~~-r--~-'---r--r-~--~~r--r--+il--~~r--r--r--+-J 

0.0 LIN TIME(SEC) 
TIME(SEC): 0.0 AMPL: -4.373e-05 

1.4) Not available in this version. 

Averaging Do~ain 

1) FREQUENCY 
>* 2) TIME",x 

2) Not available in this version. 

Averaging Do~ain: TIMExx 
Averaging Mode: SUMMATION 
• of Ave~ages: 8 
Autorange: OFF 
Accept: AUTO REJ O/L & DBL HIT 
Accept Min Peak %: 35 

A-114 

0.03125 



>'1< 1) SQUARE 
2) HANN 
3) FLAT TOP 
'4) SPECIAL 
5) CORRELATID~l 
6) H1PfiCT 

Fraf'1e Overlap 

1) NONE 
>* 2) 50:: 

,3) MA,~ 

"lInaol.) Type 

1) SQUARE 
>* 2) HA~IN 

3) FLAT TOP 
4) SPECIAL 
's) CORRELATION 
6) IMPACT 

Frar"e OI)erl.3.p 

1) NO~IE 
>* 2 j 5£1/; 

3) MAX 

2515-0100 

B. WINDOW Pushbutton 
1) 

~indow TGce: S~CARE 
FraC'le Ov~: lap: NC.i'~E 

1a) 

Winao~ Type: SQLAPE 
rra~e Ov~rlap: S~% 

2) 

~Indow Type: HANN 
Fra~e Ouerlac: 58% 

2a) 

:'-indo • .; Type: HF;Nrl. 
Fraf'1e Oue~!ap: 50~ 

A-115 



1) SQUARE 
2) HANN 

H 3) FLAT TOP 
'4) SPECIHL 
5) CORRELATION 
6) 111PHCT 

Fraf'le Qve!'" lap 

>* 1) NONE 
2) S0:; 
,3) MAX 

1) SQUiRE 
2) HPNN 
,3) FLAT TOP 

>* 4) SPEClFiL 
5) CORRELATION 
6) IMPFiCT 

Fraf'le Overlap 

1) NOtiE 
2) Say. 

>* ,3) MFlX 

2515-0100 

3) 

~indow Type: FL~T TOP 
F r af'le Over I ap : 50~; 

3a) 

Wlndow Type: FLAT TOP 
FraMe Overlap: NC~£ 

4) 

~indow Type: SPECIAL 
Fra~e Ov~rlap: NONE 

4a) 

Wlndow Type: SPEC!AL 
F,"f'le Overlap: MAX 
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Window Type 

1) SQUARE 
2) HANN 
!3) F"LAT TOP 
4) SPECIAL 

>* 5) CORRELATION 
6) IMPACT 

Frarree Que,. ~ap 

>* 1) NONE 
2) 50Y. 
3) MAX 

I 

Window Type 

1) SQUARE 
2) HANN 
3) F"LA; TOP 
t4) SPECIAL 
5) CORRELATION 

>* 6) IMP~CT 

> 

t:N!E~ ~: F"ULL F"RAME UNTIL 
REfERENCE W:NDOW TAPER 
* ., 

5) 

IlilC,do,,", TlIPe: CORRELATION 
F"raMe Overlap: MAX 

5a) 

lliindow Type: CORRELATION 
F"raMe Overlap: NONE 

6) 

Wlndow Tupe: IMPACT 
ReTr lliindow strt: ., 
• of Resp lliinaows: 0 
F"raMe Overlap: NONE 

6a) 

LU,naow Type: IMPACT 
Refr Winaow strt: ., 
• of Resp Windows: 0 
F"raMe Overlap: NONE 
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6b) 

E~TER • OF EXPONENTIAL 
RE5? wINDOWS TO APPLY 

W,ndow T~pe: IMPACT 
Reir Window s.r.: 13 
• of Resp WIndows: 13 
Fra~e Overlap: NONE 

* 13 

> 

Fra",e Overlap 

>* 1) NONE 
2) 50l~; 

,3) MAx 

CROSS CH2 e.062Su Me 
BBND 

6c) 

WIndow T~pe: IMPACT 
Re~r Window strt: 13 
• of Resp Windows: 0 
Fr al'le Over 1 ap: NONE 

6d) 

TAVG SUM 
0,'8 PCDH 

FREE 

RIGHT REMR CHASSIS 

"'.06?S0 J 

RT INPUT LIN -
CH 2 
2'<+ 

VLTS 

1M ;i20 
SrNGLE 

I 

t 

t 
-13.06250 11-' --r--.-.---.--l---.----.-.--.....--l--.,....--,..---,.--...---tl--ll 

13.13 
TIME(SEC): 13.13 

LIN TIME(SEC) 
AMPL: 7.288e-06 

13 
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>* 

>* 

2515-0100 

C. TRIG Pushbutton 
1) 

Trigger Tr '9ger: . Fi<EE: RUM 
Cnanne I: 1 

1) FREE RUM Trigger Level: 0 
2) AUTO ARM 1st. FRAME Slope: + 
,3) AUTO fiR!"! EVERY FRAME Oela!.!: 0 
4) TR!G-MAN ARM Aux Delay: 0 

1a) 

E~TER Trloger Channel. TrIgger: F~EE RUN 
(0 select.;-EXTERNAL TRIGGER) Cnannel: 1 * 1 Trlocer Leve!: 0 

Slooe: + 

> 

ENTEi< Trigger Leuel 
" of Fu II Scale 
* 0 

Slope 

1 ) + 
2) -

O"!"y: 0 
flux Delay: 0 

1b) 

Trigger: FREE RUM 
Chann .. I: 1 
Trigge,. Le'Jel: 0 
Slope: ... 
Delay: iii 
Aux Delay: 0 

1.1) 

Trigger: FREE RUN 
Char.ne 1: 1 
Trloce,. Le'Je I: '" SloFe: + 
De:ay: '" nux Delay: a 
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ENTER TR!;~G~;- DELAY 
IN ~ of rRF~E 

2515-0100 

l.la) 

(- Delay fo~ P~e-T~ig) 
* a 

Trlgge~: FREE RUN 
Cnanne I: 1 
Trigger Level: 0 
Slope: + 

> 

> 

ENTER AUXIL!A~Y DELAY 
IN ~ of FRAME 
* a 

CROSS CH2 a.J52Sv Ae 
S6ND 

Delay: 0 
Au)( Delay: 0 

1.lb) 

Trlgger: FREE RUN 
Cnann·e I: 1 
Trigger Level: 0 
Slope: + 
De lay: 0 
Au)( Delay: 13 

l.le) 

THVG SUM 
0/8 

F"EE 

RIGHT REHR CHASSIS 

SQR ~20 
·SIt'lGLE 

0.06~Sa _~I--~~--~--~~--~~--~--~-+--~~~~--~-T-.t 

RT INPUT LIN -
CH 2 
2X+ 

VLTS 

I 
t 
I • 

~ 
I t 
I f 

i I [ 
-13.052513 1}--~~~-r--~--i~-T--~--r--T---r--r-~---r--~-;I~ 

0.13 LIN TIME(SEC) 0.03125 
.TIME(SE':l: 13.13 RMPL: -2.186e-05 

o ! .... : 

A-120 



2515-0100 

Tri9ger 

1) FREE RUN 
:OM 2) AUTO ARM 1st FRnl'!E 

3) AUTO ARM EVERY FRAME 
,4) TRIG-MAN ARM 

Trlgger 

1) FREE RUN 
2) AUTO ARM 1st FRAME 

>* 3) AUTO ARM EVERY FRAME 
4) TR!G-MAN ARM 
I 

Trlgger 

1) FREE RUN 
2) AUTO ARM 1st FRAME 
3) AUTO ARM EVERY FRAME 

>* ,4 i TRIG-MRN ARM 

2) 

7rlgger: AUTO '='f;'M 1st FRAME 
Char.ne I: 1 
Trigger Level: Ii! 
Slope: + 
Delay: Ii! 
Aux Delay: Ii! 

3) 

Tr i 9ger: AL'TO AF'M E'/ERY FRAME 
Channe I: 1 
Triccer Level: Ii! 
Slop;: + 

. Delay: Ii! 
!'lux De lay: Ii! 

4) 

irlocer: TRIG-MAN ARM 
Cna;;,;el: 1 
Trigger Leue I: Ii! 
Slope: + 
D .. la.y: Ii! 
Aux Delay: Ii! 
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D. STATE Pushbutton 
1) 

Stor<>ge Setup 

Stor<>ge Grouping: Si~gle 
Restriction: TRANSFER FUNCTION 
Acquisit.ip" Type: SHAKER TEST 
Current t1le: 
File Status: CLOSED 
tile tor~at: MODAL 
PrevIous Action: rec<>11 
SUCCEEDED 

Plotter Type: SCREEN :oPY 

Output SIgnal Setup 

Signal: Off 
Sign<>l Level: a.0 
trequency Type: Baseband 

1a) 

~ode: CROSS CHAtiNEL 
Frec;o.;enc\j Setup 

Frequenc\j Type: BASEBAND 
BASEBAND ~<>x freq: 10Z40 
ZOOM ~in treq: 0.0 
ZOCM ~ax freq: 10240 
• of Lines: 320 
External Sa~ple: OtF 
fraMe $l'Ze: llia24 
resolution: 32.00 
sa~piln9 Interval: 3.052e-05 

Averag!ng Setup 

Averagi~,g Do~aln: TI:1E"" 
Averaging Mode: SUMMATION 
• of H~erages: 8 
Auto"an;e: Otr 
Ac~ept: AUTO REJ O/L & DEL H!T 
Accept Min Peak~: 3S 

irlgger Setup 

Trigger: TRIG-MAN ARM 
Chann\! 1: 1 
Trigger Leuel: 0 
Slope: + 
De lay: 0, 
Au'.< Delay: e 

Window Setup 

Windo~ Type: SCCARE 
Fr.",,.,e Ou er lao: NONE 
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Source: REAL 
Chan: 2 

X Scale: U:i 
EXPA~'D !'lin X: 
EXPAND Max X: 

Y Scale: LIN 
EXPAtlD MIn Y: 
EiPAND Max Y: 

Source: REAL 
Chan: 2 

X Scale: LIN 
EXPA~m MIn X: 
EXPAND Max X: 
y Scale: LIN 
EXPAND M,n Y: 
EXP'1ND Max Y: 

1 e~ ~v 
2 8.0u 
3 8.0u: 
4 8.0u 

roes cl"lan 

3 
4 
1 

TIME 

AUTO SCALE 
13.13 

1.13013 

AUTO SCALE 
-8.1300 
8.000 

TIME 

AUTO SCALE 
B.B 

1.l2Iem 
AUTO SCALE 

-8.1300 
8.131313 

1X+ !.~I2IB 
:=X+ 1.0013 
3X- 1.000 
4X- 1.;;00 

ref chen 
*1 

1 
1 
1 

2515-0100 

1b) 

wPP£:~ DISPLAY 

functIon: TII1E 

AMol UnIts: V 
A"'pl NorMalizat,on: U 
F .. eq units: ORDE~S 

ORjjER Re.f~rence: 13.0 

LOlliER DISPLf1Y 

.functIon! SPECTRUM 

A"'pl Units: V 
Al"pl NorMal i::ation: U 
Freq UnIts: Hz 

le) 

riCHES ftC '-EFT REAR CHASSIS 
~ICHES AC RI~HT REAR CHASSIS 
:-~Cl-iE= AC LE;:-T MOTOR MOUNT 
NeMES FtC RIGI-1T :-10TOR Mourn 

A-123 



rL:TO (HZ 8. 0v 
EBNO 

2515-0100 

E. MODE Pushbutton 
1) 

fYtode: 

>* 1) AUTO CHMNNEL 

AC 

2) CROSS CHANNEL 
3) PROBABILITYxx 
,4) EXIT TO MODAL ANAL VS! S 
SJ EXIT TO RT-ll 

1a) 

Fl-iVG SUM 
a,a FlCC?T 

FIGHT REAR CHASSIS 

RT INPUT LIN ----------~-----------------__:;__. 
CH 2 
2X.+ 

liLTS 

. t 
I t 

-2. ':112113 +---r---.---:-~-..-...,.----,----;--4-1 ~---r-~i t 
3.13 

,:;::1E •. SC:C): 13.13 
LIN TIME'SEC) 8.83125 

AMP~: 3.731e-03 
(11 

2) 

,""ode 

1) FlLiTiJ ·:!-:ANNEL 
>* 2) CROSS CHANNEL 

3) PROBABILITYxx 
'4) EJlIT TO ;'IODAL AtlF<LfSIS 
5) ElGT TO ~T-ll 
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·::;-CSS Cr-;;: a.!!.Iv 
BEND 

2515-0100 

2a) 

rFn/G SiJM 
ll,l/9 

P!'3HT REAP CI-'ASSIS 

SGR -_ :620 
S:::NGL::: 

8.0e0 +I--~~~~--~~--~~~~--~~--~--~~--~~~ 

;;>, INPUT LIN ---------7---------:-----------;-_t_ 
CH 2 
Z~t;.+ 

I ( 

-8 . 000 -T----r----T--r--r---t----.----.--r---.--+--..-----.---.-----.--t-'"l t 
0.0 

TZME( SEC): 0." 
L!N TI~E'SEC) 

AMPL: 1.8Soe-i!::i 

3) 

1) AUTO CHANNEL 
2) CROSS CHANNEL 

>* 3) PROB~BILITY.x 
toll EXIT TO MODAL ANALYSIS 
51 EXIT TO RT-ll 
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P"CB CHZ 8. OJ·, 
BEND 

2515-0100 

3a) 

Me F,:r",G SUM 
0/9 FtC·:?T 

RIGHT RE:='R CHASSIS 

FREE Sc"R S20 
s:a~GL.E 

. 8.~00 +l--~--L-~--~--~~--~--~~--~--~~--~--~~~ 

RT r NPUT LIN ----------------~----------------..,__--------------_.,..__i_ 
CH 2 
2X+ 

VLTS 

r 
~ 

• i 

I t 
I l. 

I ~ 
-a.0G0 +-~r--r--~~r-~--~~r--r--,---~i--"'--~r--.,..--,-~I~r 

13.0 
TIf1E( SEC): 0.0 

LIN 
';MPL: 03.0 

'" 

4) Exit RTA 

5) Exit RTA 
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2515-0100 

F. CHANS Pushbutton 
1) 

Response cnanne 1 ass 1 i.grr"lents 

* deSl"griates actl<Je channel 

To ~o~lfy, use arrows 
to MOlle ? ~nd E~~TER n~w 
resoonse ~hannels 

* Z 

ActlV~ channel$ and their 
~odal coordinate labels 

To ~OdlIU' use arrows 
to ~ove e to CH ., ana 
ENT~R new laD~l 

MotJe ~ to Channel and 
ENTER the New Coord 
* lX+ 

''''06 ':H2 '3. I1IOJ 
BEND 

Me ~-AV(:, SL:M 
0/8 

res: cnan 
e~2 

3 
4 
1 

1a) 

CH t 

Ib) 

COORD 

RIGHT RE~R CHASSIS 

SuR ~228 
;rNGi...E 

"T :i'lPUT ;"'IN ----------~--------.-------------,-.;... 
CH 2 
::X+ 

VL-:"S 

I i 
I !-

-8.000 +--'---r--.~~--~I---r--~~--~~---r--~-r--~-4I~t I I 

0.::;) 
T~I.E(SE,:): 0.a 

LIN Tr~ErSEC) 0.83125 
AMF'L: 1. 86ee -<J3 

L..:...:...:..: 
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>* 

2515-0100 

G. LEVEL Pushbutton 
1) 

El'rT::~ CY~,..'rtEL + 
to be SET UP 

* 1 

'101 ts Full SC3.1e 

1) 8.au 
2) 4.3" 
3) 2.0u 
,4) 1.0v 
5) 3.Su 
6) 13.25 
7) B.12S 
8.1 el.86ZS 

ENTER !"GDAL COOR:JHIATE 
1 n Tor", nni(+ 
« lX+ 

>, 

CHL Ft'tCTGF'-< F"'CTOR '" "UI'<ITS" 
PEP 1.13 VelT 

ENTER <FACTOR) 
• 1.01313 

Setl.JD Channe I: 1 
Vo:~s Full Scale: 8.3u 
MCGAL coord: lX+ 
Cal factor: 1.13013 
Cal units: INCHES 

per 1.3uoit 
Coup: ing: AC 
Chan 10: LEFT REAR CHASSIS 

1.1) 

Se.'Jp Channe!: 1 
Volts full Scale: a.0u 
MODAL coord: lX+ 
Cal factor: l.ama 

INCHES Cal unIts: 

Coup I in9: 
Chan ID: 

1a) 

per 1.0 volt 
AC 

LEFT REMR CHASSIS 

SeT.up Chal"'ne I: 1 
Volts Full Scale: 8.au 
MODAL coord: lX+ 
Cal factor: 1.0£'0 

INCHES Cal unIts: 

Coupling: 
Chan ID: 

1b) 

per 1.13 volt 
AC 

LEeT REFtF: CHASSIS 

Se~.up Channe!: 1 
Volts Full Scale: 8.3u 
MCDAL coord: lX+ 
Cal factor: 1.13130 
Cal units: INCHES 

per 1.3 volt 
COIJpllng: AC 
Chan ID: ~EFT REAR CHASSIS 

A-128 



2515-0100 

CAL FACTJR={F~CTOR) ~UNITS" 
PSR 1. ~ VOLT 

ENTER <UNITS> 
III INC..,ES 

. , 
? 

Coupllng 

>* 1) FtC 
2) DC 
,3) ZERO 
4) BIFtS SOURCE 
5) DCR:S/\oj DC REMOVAL 

> 

ENTER C~ANNEL 1.0. L~EEL 
« LEFT RSnR CHASSIS 

1e) 

Se~up Channel: 1 
Volts rull Scale: 8.0u 
MODAL coord: lX+ 
Cal factor: 1.000 

I:'lCHES Cal units: 

Coupling: 
Chan ID: 

1.1.1) 

per 1.0 volt 
AC 

LEFT REAR CHASSIS 

Set.uo Channe 1: 1 
Volts rull Scale: 8.0v 
MODAL coord: 1X+ 
Cal factor: 1.13013 
Cal units: INCHES 

per 1.0 volt 
Ccupling: AC 
Chan ID: LEFT RE~R CHASSIS 

lol.1a) 

Se":-up (hanne 1: 1 
Volts rull Scale: 8.0v 
MODAL coord: lX+ 
Cal factor: 1.000 
Cal un i ts: I NCl-!ES 

per loB volt 
Coup II ng: AC 
Chan ID: LEFT REAR CHASSIS 
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2515-0100 

1.1.lb) 

. 
eROS: CH2 8.Z!v 
BEND 

He F,.;v6 SUM 
0/8 

SGR ~20 
"1CCPT SINGLE 

RIGHT REAR CHASSIS 
8.000 +I __ ~~~-L __ ~~ __ ~ __ ~~ __ ~~~-L __ ~~ __ ~~~ 

RT INP'JT LIN ---------'-----.-;---------..;----------~ 
CH 2 
l;{+ 

'1LTS 

II' ·1 
-8.000 +--~-~~-~--+-_r-~-~-~-~~-~-_r-_r-4.--L-

0.0 
T:;:!~E(SEC): 0.0 

Coupl.ng 

1) AC 
;,* 2) DC 

3) ZERO 
04) BIAS SOURCE 
5) nCR: S/\oj DC F:E110YAL 

E~7~P C~A~NEL I.D. LABEL '* ~EFT REAR CHPSSIS 

LIN TIME( SEC) 
AMPL: -9.328e-04 

1.1.2) 

Se ~UD Channe 1: 1 
Yolts Full Scale: 8.0u 
MODAL coord: lX+ 
Ca: factor: 1.000 
Cal ur .. ts: INCHES 

per 1.0 uo:t 
Co'"pl ing: DC 
Chan ID: LEi'"T REriP CHASSIS 

1.1.2a) 

S .. "tup Channe i: 
Volts Full Scale: 8.0v 
MeDAL coord: lX+ 
Cal factor: 1.0010 

II'<CHES Ca! ur.its: 

Couollng: 
Chan In: 

A-130 
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DC 
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2515-0100 

1.1.2b) 

CRe SS ':H2 8. 8v 
BE~~D 

Me F~E=- ';C.R ~2i3 
r,(CPT 

RI'~HT RE,iR CHHS5IS 

Pi I~P!ji LIN ----------~. 
CH 2 
lX+ 

'/L "'s 

-8.<1013 

0.0 
T::1E'.:;:,EC): 0.0 

Coup 1 lng 

1) AC 
2) DC 

~* 3) ZERO 
,41 BIAS SOURCE 
51 OCR: S,'W DC REi'lOVAL 

I 
LIN TIME(SEC) 

A~PL: -1.866e-e3 

1.1.3) 

Setup Channel: 1 
vol~s Full Scale: 8.0v 
MODAL coord: 1X+ 
Cal fact.or: 1.ee0 

INCHES Ca i un i ~s: 
per 1.0 uolt. 

CO'Jpllng: 
Chan I!j: 

ZERO 
LEFT REHR CHASSIS 

1.1.3a) 

'::'e".:",:o '::·.~r-·ne.: 
'I c. ~ ~ .. S F\,l:: 5·:-. ,r. l e : ~ • a,) 
;-"CDFL -:-o,~ r-j: 1.;,. .... 
;:.:i1 i.ac:or: 1. ,zlf.:JI.:..' 
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2515-0100 

1.1.3b) 

·~;::;'C\':'S CH.2 '3. at) 

E3i'~D 

;"·HVf~ .3Ui'"1 
0'S 

3GF ;l20 
S:NGI-C: 

RH'HT RE",R CHASS:S 

2~~.+ 

VL"T"S 

-8.000 T---~--~--~--~--~--r---~-,--~---ti--~--~---r--'~---r~ 

l) Ae 
2) DC 
:3) ZERO 

0.0 

>* 4) BIAS SOURCE 
S) DCR: S/IJI DC REMOVAL 

UN TIME('3EC' 
At~PL: ~. 866e-03 

o 

1.1.4a) 

3.et.uo Channe 1: 1 

'-' ---' 

VOi102 Full Scale: 8.0v 
MODAL coord: lX+ 
':al fac1Oor: 1.000 
Cal unIt,,: INCHES 

per 1. 1<1 u a i t 
Coupling: BIAS SOURCE 
Chan 10: LEFT REAR CHASSIS 

1.1.4b) 

i:,',TER ':HANPEL ". D. '-HEE_ 
~ _EP7 RE~R S~ASSIS 

Se't.UD ':hanne 1 : 
Volts '="ull Scale: 8.0v 
MeDAL coord: lX+ 
' ... i::l 1 , ... ac t Q r : 1 . £11210 
Cal 'Jnl1O,,: INCHES 

pel"" 1.0 voit. 
CouplIng: BIAS SOURCE 
Cha~ ~D: LEFT RE~R CHASSIS 
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2515-0100 

1.1.4c) 

,.::r;:·~ss <:;-;2 8. 01) 

;8;'-10 
:"riV6 3UM 

21<,: 
.;(.,!K ~20 

3l:~f6LE 

RISHT ~E~F CHASSIS 
3.000 ~--~--~--~--~--~--~------~--~------~------~--~-

~T :~PUT :"':i"'l 
:.:H .: 

> 

~8.a00 ~------~--~--~--~--~---r---r---r--.---,---~--,---+-~ 
0.0 

TIME~ SEC): 0.0 

1) "lC 
2) DC 
3) "EKO 
4; BInS SOURCE 

;,'* '5) ['CR: Sd. DC REMOVAL 

~~1~? \:~PNNEL I.D. Lf~BEL 

* LEF7 ?EAR CHASSIS 

LIN TIME' SE':) 
AMPL: 3.731e-03 

o 
-' --~' 

1.1.5) 

SeT,dD Chann~ 1: 
I/O!'tS Full Sca:e: B.al} 
MODAL coora: lX+ 
Cal factor: 1.080 
Ca 1 un 1 ts: INCHES 

per 1.0 vol't 
Coupllng: vCR:S/LII DC REMOVAL 
Chan ID: LEF, REAR CHASSIS 

1.1.5a) 

Se "',u!:' I:!"lann 1: .!. 
Vol~~ FIJil cal€:: 5.~lv 
~ODAL coord 1X+ 
C~l factor: l.0e0 
Cd 1 un l"t.S: INCHES 

peT'" 1.0 ')ol~ 
,:oup 1 i ng: nCR: 5/1 .. DC REMOVAL 
Chan ID: LEFT ~EMR CHASSIS 
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2515-0100 

1.1.5b) 

I.:,r::OSS l:;-': .3. ~Jv 
E;Er'dj 

FH'ii3 SLiM 
a ... E, 

::.·)R :320 
riCCFT 5I>IGi...: 

RIGHT REAR CHASSIS 

8.808 

'il TS 

-8.2180 

0.0 
T~ME('3EI:): 1Z1.0 

L!N 
i 

TIME(SEC) 
HMP~: -3.731e-03 

o 

H. FREQPushbutton 
1) 

>'1< 1 j BPSE::;AND 
2) :OOM 

:::~!"!":::~' ~FLC::"L:M F:;:'E":'lLE:"!C',' 
.• ~:a2.J0 

:=-.- e'4iJ~'-ICr...J ;Idpe: BAEE?Pf'l':= 
BASEEA~jD-~ax freq: 18Z~10 
ZOOM min freq: 0.8 
200M ~a~ frea: 182~O 
.. of LInes: '320 
External Sa~p:e: OF~ 
"r"",,, Sl=e: 1024 
resolutlon: 32.00 
sa~pllng ~n~erual: 3.052e-05 

1a) 

~reque~cy :ype: BhSE3~ND 
3AS~3ArlD ~ax ;rea: 10240 
ZOOM ~ln f~ea:' 0.a 
ZOOM ~ax fre~: 18240 
• 0+ ~ines: 320 
Ex~erna! Sa~ole: OFF 
fl"'5trrle si:;:e: 1024 
~esolwtl0n: 32.aO 
saMD:lng In"terlJ.~l: 3.052e-05 
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'* of :""lnes 

1) 80 
2) 1613 

>* 3) 3213 
4) 512 *MODAL 
'5) 640 
6) 1280 
,) 2560 

E::("":.ernal Sa.l"'lple 

>* 1) OFr 
2) ON 

SBND 

2515-0100 

1b) 

Frequency Type: 8ASEB~~D 
Bf1SEBAND "'ax freq: 10248 
ZOOM "'in freq: 8.8 
:OO~ ~ax freq: 10240 * of Lines: 320 
Ex~ernai Sa"'p!e: OFF 
fra",e sIze: 1024 
resolution: 
sarrtpling interlJai: 

1e) 

32.00 
3. 052e-05 

~~eque~cy Type: BASEBAND 
BASEBAND !'lax freq: 1024 0 
ZOOM min freq: 0.a 
ZOOM "'ax freq: 10240 
• of LInes: 328 
External Sa"'ple: OFr 
fra",e SIze: 1024 
resolu~lon: 32.00 
.f>.!lf'1pllng in't.erval: 3w~52:e-05 

1d) 

"-';-....1:' ~uM 

-21/8 
':;(iR ~·2~i 

.;: "U:'LC~ 

RI~~r REf1P CHASSIS 

3.800 

~:-- ~·'.JPUT LIN 

':H "-
2:<+ 

VLTS 

i 

! 
-8.000 TI--~~--~~--4-~--~--.~-r--~! --r--r--~~--+I~ 

0.ra LIN TIME(SEC) 0.03125 
TIME', SEC): 21.0 AMPL: -1.866e-03 

o 
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E:<"t:e~"'n.:tl Saf1\p le 

j,.'j OFF 
>* ::::' 8N 

.- - ._e-·c!d 

.;) l.'::·;::::;::1 
2Sc'~j 

2515-0100 

If} 

Frequency Type; BASEB~~D 
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Out:put Signal 

2515-0100 

DISPLAY GROUP 6 

Miscellaneous Pushbuttons 

A. OUTPUT SIGNAL 
t) 

Signal: Off 
Signal Level: 0.0 
Frequency Type: Baseband >* 1) OFF 

Z) SINE WAVE 
3) RANDOM NOISE 
4) BAND RANDOM 

Output Slgnal 

1) OFF 
>* 2) SINE '-"AVE 

3) RANDOM NOISE 
4) BAND RANDOM 

ENTER S,ne Wave Frequency 
with 1 Hz Resolution * 5000 

> 

> 

ENTER the RMS Level of 
Output Sine Wave (0-4.5V) * 0.0 

2) 

Slgnal: SIne ~aue 
Signal Lev .. l: 0.121 
SI~E freq: 5000 
Frequency Type: Baseband 

2a) 

Slgnal: SIne Wave 
SIgnal Level: 0.0 
SINE freq: 5000 
Frequency Type: Baseband 

2b) 

51qnal: SIne Wave 
Slqnal Level: 0.121 
SINE freq: 5000 
Frequency Type: Baseoand 
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Output SIgnal 

1) OFF 
2) SINE WAVE 
3) RANDOM NOISE 
4) BAND RANDOM 

ENTER the RMS Level of 
Output Noise (0-1.0Vl 
* 0.0 

Ou"tput SIgnal 

1) OFF 
2) SINE WAVE 
3) RANDOM NOISE 

>* 4) BAND RANDOM 

> 

ENTER the RMS Level of 
Output NOIse (0-1.0V. 
* 0.0 

2515-0100 

3) 

Signal: RandOM NOIse 
SIgnal Level: 0.0 
Frequency Type: Baseband 

3a) 

SIgnal: RandOM Noise 
SIgnal Level: 0.0 
Frequency Type: Baseband 

4) 

SIgnal: Band Rando~ NOise 
Signal Level: 0.0 
Frequency Type: Baseband 

4a) 

S'gnal: Eand RandOM NOIse 
SIgnal Level: 0.0 
Frequency Type: Baseband 

A-139 



2515-0100 

4b) 

RIGHT REAR CHASSIS 
8.12.112.112.1 _~! __ ~~ __ ~ __ ~-L __ .~~ __ ~~ __ ~ __ ~~ __ ~ __ ~~~ 

RT INPUT UN 
CH 2 
2X+ 
YLTS 

> 

12.1.12.1 

ENTER the RMS Level of 
Output Noise (0-1.0Y) 
* 1.1312.10 

TIME( SEC): 13.1<1 

LIN TIME( SEC) 

Signal: Band Rando~ Noise 
Signal Level: 1.12.112.10 
Frequency Type: Baseband 

FlMPL: 12.1.05504 
13 

4c) Dual Display of OUTPUT Signal 

8.12.112.10 

RT INPUT LIN 
CH 2 
2X+ 
YLTS 

RIGHT REAR CHASSIS 
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APPENDIX B 

RTA FILE FORHAT 

B.1 INTRODUCTION 

Both the MODAL file format and the STANDARD file format used 
in the RTA program have a similar structure. Note that the MODAL 
file format is almost identical to the SDRC MODAL file. The 
differences are intergrated in such a way that data in the GenRad 
MODAL format is readable by the SDRC MODAL-PLUS program. Certain 
parameters in the header are used in such a way that added 
flexibility has been added to the use of the SDRC MODAL format in 
the RTA program. 

This appendix provides a brief description of the SDRC MODAL 
format. For a detailed description of the SDRC MODAL format refer 
to the SDRC MODAL-PLUS Reference Manual, part number 5200.341 
(GenRad part number 1765-7214). The important differences between 
the SDRC MODAL format and the RTA MODAL and STANDARD file formats 
are described in this appendix. 

In terms of structure, both data bases consist of the 
following sec tions: 

o File Header section 

o Directory Entry section 

o Functional Header section 

o Data Section 

B.2 FILE HEADER 

The file header is one block in size, and designated by the 
name of the array A[ ] for compatibility with SDRC FORMAT 
descriptions. The contents of array A[ ) areas follows: 

Array 

A[l] 0 
1 

A[2] 0 

A[3] 
'H' 
, S' 

Description 

Reserved in SDRC MODAL format. 
Reserved in RTA MODAL format. 

SDRC reserved. 

File type code, ASCII: 
MODAL format 
STANDARD format 
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Array 

A[41 4 

A[S] L 

A[6] thru A[34] 

A[3S] 

A[36] 

A[37] 

A[44] 

A[4S] 

A[46] 

A[47] 

A[48] 

A[49] 

A[SO] 

A[Sl] 

thru A[43] 

2S6 

0 

N 

n 

1 

4 

64 

F 

2S1S-0100/C-1 

Description 

SORC file type code. 

Length of the file label in bytes (maximum of 
S8) • 

ASCII file label (null termimated). 

SORC format date. 

SORC format time. 

SORC reserved. 

Number of words per block. 

Starting block number of data (counting from 
one) where: 

o = N - 4n 

File size in blocks where: 

N = 1 + [(n+3)/128] + [n+4] + 4n 

File size in the number of records (functions). 

Number of blocks per record. 

Number of Function Header entries per record. 

Function Header size in words. 

Function Header starting block number offset 
from start of file counting from one where: 

F = 2 + [en + 3)/128] 

A[S2] thru A[64] SORC reserved. 

A[6S] thru A[104] AOF filename (null terminated). 

A[10S] thru A[2S6] SORC reserved. 

A[120] STANDARD format file only. Next block to write 
function data; Physical block number counting 
from zero. Initialized to A[4S) - 1 
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1. Note 
123x+ 

25l5-0l00/C-l 

B.3 DIREClORY OF RECORDS 

The format of the directory entry section is as follows: 

Vord Description 

1 kl Count of functions stored. 

2 k2 Pointer (function number) to the last function 
sequentially stored. 

3 k3 Pointer (record number) to last delete function. 

4 SORC reserved but not used. RTA stores the pointer 
to the Stored Panel data record. 

5,6 SDRC reserved. 

7,8 Reference coordinate, response coordinate for first 
function record in SORC format. Followed by 
additional pairs of coordinates (two words each). 
Serves as the directory entries. 

n 0, "hole" indicator. 

n + 1 Relative entry to next "hole", 0 if none. 
If a record is deleted, its reference coordinate word 
is changed to zero, and its response coordinate is 
set to point to the record designated by k3. Then k3 
is set to the record number of the deleted record. 
Note that record k3 is the first deleted record that 
is reused. 

B.4 FUNClION HEADER 

Each 
header the 
follows: 

record header is 64 words long. SORC calls the record 
"C" array (C[ ]). The contents of the C array are as 

Array Description 

C[l] SORC reference coordinate cOdel . 

C[2] SORC coordinate 2 response code . 

C[3] 02003, signal code pair. 

that the numeric part of the coordinate should be less than 8000, e.g. 

2. Note that the numeric part of the coordinate should be less than 
8000, e.g. 123x+ 
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Array 

C[4] 

C[5] 

25lS-0l00/C-l 

Description 

Sequence number «= 255) and priority (priority is 
not used). 

Function label length, maximum 58. Note that RTA 
allows a maximum of only 30. 

NOTE: RTA uses C[6] thru C[34] differently than SDRC. The text 
area is restricted to the first 30 characters. The remainder (28) 
is used for GenRad specific information. 

The following is a description of how the RTA program uses C[6] 
thru C[34]: 

Array Description 

RTA C[6] thru C[20] Label text (null terminated). 

RTA C[2l] thru C[25] Response channel units text (null 
terminated. 

RTA C[26] thru C[30] Reference channel units text (null 

RTA C[3l] 

RTA C[3,2] 

terminated). 

Function type code (refer to paragraph B.6.2 
for additional information). (MODLAC (TSL) 
uses a restricted number of types.) 

Display units used when data is stored: 

bO = 1 If engineering units were used. 
o If engineering units were not 

used. 

bl-b3 = Y-axis units normalized 
o - Volts 
1 - V**2 
2 - V**21Hz 
3 - V**2*Sec/Hz 

.. 
b4-b6 = X-axis units 

o - Hz 
1 - CPM 
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Array 

RTA C[33) 

RTA C[34] 

2s1s-0100/C-1 

Description 

Number format and channel number('s) prior 
to RTA version 2.0 (5-25-84): 

bO-b7 Reference channel number. 

b8-b1S Response channel number. 

NOTE: Yith RTA version 2.0 the following 
bits assignments have been used: 

bO-b4 

bs-b7 

Reference channel number. 

Number format code. (For 
additional information on the 
number format code refer to 
paragraph B.6.1). 

b8-b12 Response channel number. 

b13 Blockmath used on data prior to 
storage. 

b14 Complex blockmath data block. 

b1S RTA compatibility. If the function 
type and number format are not 
compatible (MODLAC standard format 
can generate incompatible data, 
e.g. complex time) RTA ignores this 
type data and issues an error 

Number 

bO-b14 

b1s 

message. 

of Averages and RTAIMODLAC flag. 

Number of averages 

Flag indicating that a record is 
being generated by either RTA or 
MODLAC (standard file format). 

NOTE: If b1S is set (1), C[S] 
through C[32] are interpreted by 
RTA as described above. Howevel." , 
if b1S is not set (0), the area 
from C[s] through C[33] is 
interpreted as label text, as in 
SDRC MODAL or MODAL+. 
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Array 

C[3s] 

C[36] 

C[37] 

C[38] 

C[39] 

C[40] 

C[41] 

C[43] 

C[4s] 
C[47] 

C[49] 
C[sl] 

C[s3] 
C[ss] 

C[s7] 
C[s9] 

C[61] 

thru C[42] 

thru C[44] 

thru C[46] 
thru C[48] 

thru C[sO] 
thru C[s2] 

thru C[s4] 
thru C[s6] 

thru C[s8] 
thru C[60] 

2s1s-0100/C"':1 

Description 

Date. See SORC format. 

Time. See SORC format. 

Starting physical block number of data, not 
used· by SORC (the first physical block of 
this file is "0" not "1". 

Number of data values. 

SORC format code (used by SORC MOOAL~PLUS to 
determine the number and format of data 
type) . 

0146502 Frequency 
(complex) • 

Response Function 

0106502 Frequency Spectrum (complex). 

046101 Time History (real). 

Block exponent. 

Block resolution. 

Block minimum. 

Real part of maximum ordinate. 
Imaginary part of residual compliance. 

Real part of residual compliance. 
Imaginary part of residual compliance. 

Real part of residual compliance. 
Imaginary part of residual mobility. 

Real part of inertance. 
Imaginary part of inertance. 

Exponential 
(IOECAY) . 

window application count 

C[62] thru C[64] SORC reserved. 

8.5 DATA 

Regardless of function type, the data stored in RTA MODAL 
file format are all TSL block integers (SORC terms it "block 
floating-point"). Therefore, data with a floating point number 
format has to be converted into TSL format. Before RTA data is 
stored, both a scale factor and a normalization factor are applied 
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to the data. 
local array. 
untouched. 

2515-0100/C-1 

Both the conversion and the scaling are done in a 
This leaves the averager buffer and display buffer 

A record in MODAL format is restricted to 1024 words (four 
blocks on the disk). A 512 line transfer function fits into one 
record of 512 complex integers. A smaller function would be stored 
into the same four block record size. Larger functions are stored 
in a series as overlapping segments (with corresponding sequence 
numbers in the directory). This occurs for frequency functions 
larger than 512 elements and for time history functions larger than 
1024 points. 

Note that the MODAL format requires that a real frequency 
domain function must be stored as a complex function with the 
imaginary values (i.e. every other data value) equal to zero. This 
convention was not followed in earlier versions of the RTA program 
where real time and frequency functions were both stored as the 
same Time History real data type. 

The scheme used for overlapping large records is described 
below. Note that the sequence number in the directory can start at 
any integer value. The following sequence numbers show the 
contents of the consecutive sequence numbers in the directory: 

REAL OR COMPLEX FREQUENCY FUNCTION 

Segment Number Ending Line Number Beginning Line Number 

1 512 1 
2 800 ending line # - 511 
3 1200 ending line # - 511 

(seg# * 400) ending line # - 511 

REAL TIME HISTORY FUNCTION 

Segment Number Ending Line Number Beginning Line Number 

1 1024 1 
2 1600 ending line # - 1023 
3 2400 . ending line # - 1023 

(seg# * 800) ending line # 1023 

B.6 RTA STANDARD FORHAT FILE 

The 
MODAL file. 

o 

structure of the file is essentially the same as the 
The main differences are: 

Standard file allows the floating point number format. 
It does not convert data into TSL integer format if the 
function is not time domain input functions. 
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o Large data frames are not segmented into overlapping 

o Function size is variable. 

o Data storage relies on A[120] for the beginning block to 
write, and data recall relies on C[37] for the first 
block to read. 

B.6.1 Number Format Codes 

The number format codes are: 

0 FPRBLK 0 £loa t ing real 2 words/data value 

0 TSLIBLK 1 TSL integer 1 word/data value 

0 FPCBLK 2 floating complex 4 words/data value 

0 TSLICBLK 3 TSL complex 2 words/line 

B.6.2 Function Type Codes 

The RTA function type codes and their corresponding number 
formats are as follows: 

Function Type Number Format Vords/Line· 

TDFUNC 0 time domain 1 TSLIBLK 1 
ORBITTFUNC 0 orbit diagram o FPRBLK 2 
AHISTFUNC 2 amplitude histogram 1 TSLIBLK 1 
AUXTFUNC 3 spare time type 

23 SPECFUNC 4 spectrum o FPRBLK, 
2 FPCBLK 4 

ACORFUNC 5 auto correlation 1 TSLIBLK 1 
AUXSFUNC 6 spare 
CSPFUNC 7 cross spectrum 2 FPCBLK 4 
TFFUNC 8 transfer function 2 FPCBLK 4 
TFCBFUNC 9 transfer f with 

coherence blanking 2 FPCBLK 4 
COHFUNC 10 coherence o FPRBLK 2 
IMPRFUNC 11 impulse response 1 TSLIBLK 1 
TRNMFUNC 12 transmissibility o FPRBLK 2 
COHOFUNC 13 coherent output o FPRBLK 2 
XCORFUNC 14 cross correlation 1 TSLIBLK 1 
AUXCFUNC 15 spare 

3. A spectrum (SPECFUN) obtained through time domain aver.aging (linear spectrum) 
has complex valued data. 
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Function Type 

CIRCLEFUNC 16 
CUMDISTFUNC 17 
PORBDENSFUNC 18 

RTHISTFUNC 23 

2S1S-0100/C-l 

circle fit 
cumulative distr. 
probability dens. 

real time histogram 
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Number Format Vords/Line 

2 FPCBLK 
o FPRBLK 
o FPRBLK 

4 
2 
2 
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