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ABSTRACT

~ Development or improvement of Accustle Test Facilitles has always been
complicated by the lack of equipment Ehat would se}ve the needs of such
facilltles. To accommodate this lack of equipment, laboratories have either
constructed their own one-af-a-kind Bystem oc hav; assembled a system from a8
variety of commercial Ilnstruments modifled according to individual needs and
persenal praferences., Both of these approaches have many shortcomings. This
paper briefly describes an economical, Elexible, state-of-the-art system that

1z especially suited to the neads of acoustic testing.

BACKGROUND

As il of ugs are well awars, network measurements require the use of a
stimulus signal that causes a response from the network. For acoustics work,
the network 19 usually a transducer that ls electrically stimulated and
responds by generating a pressure flald. The transfer function of the
transducer is obtained by messuring its electrical input parameters, usually
voltage and current, as well as an electrical signal that can be related to
the acoustic pressure output. Therefore, an acoustic test syastam ghould be
capable of measucling three separate channela of time-related asignals.
Although it is possible to perfarm the needed measurements by alternate use oé
a single-channel system, this methed is time consuming and requires good
cepeatability. The syastem degerided in this paper is designed For use as a

one-, two-, or three-channel inatrument.
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SYSTEM DESCRIPTION

Taking advantage of the latest developments in electronics has allowed
the packaging of a three-channel acoustic test system in a' standard
19-inch-wide by 15-inch-high rack mount. The system's instruments are

assembled on plug-in cards. Figure 1 shows a view of the system's front panel

layout,
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Figure 1. Front Panel of Acoustic Test System
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The system was designed and constructed by Real Time Systems Corporation
of Mount Vernon, New York, in accordance with the author's specifications. It
communicates with an external computer via IEEE-488 bus hardware. A bloek

diagram of the system is shown in figure 2.
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IN ouT @ ®
e e P B

COM-
SYNTHESIZER [ PUTER
BURST @ PRE-AMP @

GENERATOR

SAMPL [NG
—  FREQUENCY @
| SYNTHESIZER #1

) 1©) ®
£ TRANSDUCER : N ouT QIGHIEER : AVERAGER I—D'
FILTER

= PRE-.MPE j ) o
—*—» _
SAMPLING

IN ouT
FREQUENCY
SYNTHESIZER #2 @

v

uroroewone ) } >—{>—0

FILTER

PRE-AHPET)

BIGITIZER
#3

Figure 2. System Block Diagram
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The system’s speciflcations and special features are outlined on the

following pages. A typical messurement sequence is shown in figure 3.

NOTE: Circled numbers refer to numbered portlons of flgure 2. .

14 us @

D Range: de¢ to 3 MHz in 1-Hz ateps

O Programmable output amplitude

O Burst timing: 0 to 10 seconds in l-psecond steps

O Zero-axls crossing and lotegral number of Hz ln burst

D Half-sine \f required Eor shock axcitation

pre-smplifiars (@

O Elght separate inpuks with programmabla selectlon

0 Input (2): 20-MQ

0 Bandwldth: 10 Hz to 10 MHz

O Gain: computer programmable or self-zetting (automatic)

O Gain setting status to computer

pisitizers O

0 10-bit
D Sampling rate to 20 m:-

D Memory segmentable é4 to 8192 in power-of-two steps
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Averagers (3)

0 10-bit

‘a Averages up to 4096 in power-of-two ateps

Q Data ocutput to computer

Sampiing Fraquency Synthesizers @
O Range:

® dc to 12 MHz In 1-Hz steps :
® 12 to 20 MMz 1n 2-Hz steps
0 Sampling Erequency bursk:

® On time: 0 to 10 ds in l-p d steps

® Dalay E;cm stimulus: © to 10 seconds in l-usecond steps

System Chacacteristics

O Dynatlc range: approximately 120 dB, 1V full scale
O Self-contained power supplles
0 Common cloek, phase-loeked operation

0 Externally tr'i.uerable
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§pecial Sygtem Features

0 Easily programmable

[=]

LEEE Bus comzunicationa

One—, twe—, or three-channel oparation
Self-adjusting gain

Time avecaging

Adaptable (via softwace) to varying R&D requiremants
Integral sampling for accurate PPT detectlon

Fast acquisition for producticn testing

Operation to 3 MHz

Software detaction (external); peak-to-peak, rmsd, energ-y. or FFT

0o 0o o oo o oo

Plug-in card meinktainability

INCIDENY
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11-: ———— 3= TIMf = UPTO 10 SECONDS

) Plgure 3, Typical Measuremsnt Sequence
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SUMMARY

The state-of-the-art system briefly described in this paper offers an
ecomonical and flexible means for developlng or iaproving scoustic test
facilities. The three-channel system is packaged in a standard 19-inch by
15-Lnch rack oount, and its conpnnerits ares assembled on plug-in cards. The

gystem has been designed especlally to sult the needs of acoustlc testing.

More complete cpecifleatlons on this acoustic test gystem are avallable

from the aukhor.

112 Proc.|.0.A. Vol 8 Part 6 {1984}




