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Introduction to LD Real Time
Analyzers (RTAS)

Welcome to the LarsoneDavis Analyzer training manual. This
manual is designed to help you become familiar with your ana-
lyzer and it’s capabilities. Topics that will be covered range from
basic operations to advanced system setups for complex mea-
surements. It is not intended to replace, but to use in conjunction
with, the operators manual received with the analyzer.The fol-
lowing graphic identifies the softkeys and hardkeys used in the
keyboard operation of the LD 3200.

u Y w X ( ) *

) HD
< = > .

SEL  DISPLAY  note DETECTR

OFF CHANNEL SELECT
ON SPL 15. 1188 . R
N ehEonEnT IR - ; /
l I Duzl L IMEAR 28HZ:%%|'_< gz 2 3 RCL

@
1

ELM B
SCREEN| | DB cpeccccec N v R FILTER #-=1 .28 H
SYSTEM

A
» Channel 1 of 2 HORMAL - ) N
d=_ 21.3 A= &2.8 ‘ SHIFT
........................ PHOWE=""T1i.8 SPACE —

RO TACH= B.8 SPEEL= A
- 5E H =l u. ukHZ otted crar
STAT Mx.5Fpec F.TRIG SET FILES HAUTOSTR

Y z ! # % [ ]
| J L M N o) P

RESET

RIS /

\/

Hardkeys Softkeys

@

. /

Throughout this manual the following conventions will be used
to denote the keyboard operation of the LD 3200.

BOLD words Represent a HARDKEY function. The HARDKEYS are the keys
permanently labeled on the analyzer keyboard, (i.e. ON, EXIT,
R/S).

1-1
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BOLD [A] words

Analyzer Setup

Represent a SOFTKEY function, where Bold represents the text
that appears either on the top or the bottom of the LCD display,
and can change depending upon which menu you have selected
and [A] identifies the key associated with the function.

OFF
ON

SCREEN
SYSTEM

1. Attach the microphone/preamp, or whatever transducer you
may have, to the analyzer through an input card. If more
than one input card is installed, Channel one is the card fur-
thest from the power supply module.

2. Turn the analyzer on by pressing the ON key located on the
upper left of the keyboard. (Make certain the Main switch is
in the ON position in the back of the analyzer.)

3. Press the SYSTEM hardkey.

4. Pressthe INPUT [K] key.

STAMDRD CROSS  IMTEMSY UMITS  FILTER CLASS

H Hote:
: SPL B, BEEE
- T E%FOMEMTIAL 1.8
: DIRECT LIMERR 26-28kHz
H RESET 19 OCT 94 @1:538:18
TLE e FILTER #i4 25.@ Hz L.~
H = Channel 1 of 2 HORMAL -
H d=_&51.9 A= 73i.7
BB FHOME=" "22.5
LDC?B : TACH= 8.8 SPEED= .8
7.9 Hz SO0 _Hz T0. BkHz !! #dotted crar
HECD 1-0 HOISE ‘INPUT) clock COLOR SETUP FILES RESETS

5. Presseither the Direct [A] key, for direct input, or PREAMP
[B] key, for input from the preamp.

lglggT B2:58:35 DIRECT PREAMF AUTO.RA Hi<LoHz
SPL |, GEEE
113 ............................................ R EHPDHEHTIHL 1/8
: FEEAMF LIMEAR Z8-28kHz
: RESET 19 OCT 94 HZidbi@S
98 ............................................ R FILTER #43 13. akHz L/S
' » Channel 1 of 2 HORMHAL -
; d=""34. £=" 55.4
?B ............................................ R PHDHS: ?2-3
_DC5B ! TACH= B.8 SPEED= 8.8
.8 Hz S0 Hz T, BkHZ *noize  B.8
JBCD A-WET C-WET (LINEHB Jdt Jrdtdt boCHAML  AUKIO

6. \erify that the 200v bias has been turned on. The bias switch
is located on the input module in the back side of the ana-
lyzer.

1-2
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EXIT

RESET
R/S

AUTO
RANGE

<>

EXIT

10.

11.

Press the EXIT hardkey twice to return to the Main menu.

Press the R/S key to RUN or STOP the unit. You can verify
the status of the unit by looking on the right side of the dis-

play.

a3 ggT 14:23:49  HORMAL Les SEL  DISFLAY note DETECTR
SPL 15.1168
................................................ EHPDNENTIHL 1/8
e LIHERR 2EHz-Z@kH=
83 0CT 24 14:23:34
................................. #-1 .28 Hz L3
= Channel 1 of 2 MORMAL -
d=_ 21,3 A= &Z2.8
........................ FHOME=""Fi.8
Lo TACH=  @.% SPEED= @.8
Lz H Se.4 Hz Hz H #dotted crsr
IMITIAL ROOMS wsRPHM STAT i F.TRIG SETUP FILES AUTOSTR

Select a range to optimize the spectra in the display without
overloading the analyzer. To do this, first press the RANGE
key. Then press the down arrow key until the overload
“OVL” is seen on the screen. Next press the up arrow key
until the “OVL” disappears.

Press the double arrow CURSOR key to select which cursor
options you desire to use. Press one of the following soft-
keys: the dotted [P] will display a d=, the solid [O] will dis-
play s=, the both [N] will display a “/\=", which indicates
the amplitude difference between the two cursors.

B3 OCT 14:35:14
=T T T

ZPL 1.7458

EXPOMEMTIAL 1.3
Busl ' LTHEAR 2oH=—20kHz

S AT e ey

Z6 Hz) L3

o o

R=" SG.

=cp. 8

B.8 SPEED= 0.0

2 H SE. 8 H B, Bk H H #dotted crsr
IMITIAL OFF HARMHIC BOTH SoLIc DOTTELD

The filter band number and frequency are shown for the cur-
rent cursor position. Press the left or right arrow keys to
move the cursor to the desired frequency.

Press the EXIT hardkey to return to the Main Menu.

1-3
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Main Menu

Selecting a display parameter

1. Press one of the following keys to select the desired display
parameters:

B3 OCT 15:82:83 (| MORMAL Les MIM MAX SEL DISPLAY rnote  DETECTR
MAx

1] =]
Duzl ZEHz-28
STOR . 94 14135188
--------- g r e FILTER # .58 Hz L3
+ Chankiel of 2 MHXIMUM-
= 1 A= 5&.5
................................ BHOMS=" 59,1

O | TACH= B.8 SPEED= 8.8
Tl e *O=kF B.%Rts  serue  FrrBEVYROGBETR
Normal [A] Displays the averaged spectrum according to the parameters se-

lected in the Detector [H] menu.

Leq [B] Displays a spectrum that represents the steady level which, inte-
grated over a period of time, would produce the same energy as
the actual signal. The period of time is the actual run time of the

@ analyzer. @

Min [C] Displays the minimum level measured for each filter band since
the last reset.

Max [D] Displays the maximum level measured for each filter band since
the last reset.

SEL [E] Sound Exposure Level is similar to the Leq except the signal is the
equivalent energy if it occurred over a 1 second time period.

Max.Spec. [L] This display type should not be confused with Max [D] (see
above). Max.Spec displays the spectrum corresponding to the
highest broadband level that occurred during a measurement.

2. After selecting the desired display parameter the analyzer
will display your selection on the left side of the display, and
on the center of the right side. See figure below.

H3 ST H SEL  DISPLAY  nrote DETECTR
SPL 1. 7458
................................................ EXFOMENTIAL 1-8
LS LIHEAR Z@AHz-Z@kHz
E‘{E?ER gSIDCT gg 14:35: 85
w Channel 1 of
o=_ 21,1 A= o
.................................. PHONE=" "53.1
Loc TACH= @.@ SPEED= @.@
. z = Hz . HkHz #dotted crar
IMITIAL ROOMS  wsRPM  STAT  Mx.SPec F.TRIG  SETUP  FILES AUTOSTR

1-4
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Display weighting

11 [A]

1/3[B]

NOTE:

SUM [E]

Your analyzer has the capability of digitally weighting the dis-
played data. This feature is independent to the input signal ana-
log weighting that is selected from the Input menu.

1.

Press the Display [F] key to access the digital display menu.

a3 88T 15:83:84 HORMAL L= MIH MAX SEL DISPLAY note DETECTR

] 2

5 94
59 ........................................ F ER “_1 . 88

- Channel 1 of 2

d=_ 15.7 A=
el b R . JURU PHOMS=" " 73.1

TACH= 8.8 SPEED=

.58 H 5.8 Hz H.BkHz #dotte
IMITIAL ROOMS wsRPH STAT M:.SFec F.TRIG SETUP FILES A

o
5
on

Press one of the following keys to select the desired display:

SUK SETUSER note Multdi
H Mote:
H SPL 2.8568
ga IR I I EXP?NENTIHL 1/8
L.

: Dua LIHEAR _ZEHz-Z@kH=z

: STOF 23 FEE 98 23:22:d4
PO FILTER #14 25.8 Hz L3

: a Channel £ of 2 HORMAL -

= . = o
DIFF. Ph= 84.7 Sh= 22,22
TRCH= d.8 SPEED= a.g

#dotted crsr
EWHORM

. Hz S3H Hz
DOOFUS Lig.WET UL SUM

This key permits you to view a displayed spectrum, that was tak-
en in 1/3 octave, in 1 octave. This will sum the 1/3 bands into
groups of three to produce the spectrum having 1/1 octave band-
widths.

This key will return you to a 1/3 octave bandwidth from a 1/1
octave bandwidth.

If the measurement was taken in a 1/1 octave bandwidth you
may not view it in 1/3 octave bandwidth. The 1/1 [A] or 1/3 [B]

will not appear in the menu.

This key controls the digital readout of the broadband levels, A-

weighting or Linear Summation, shown on the right side of the

spectrum by the two vertical bars. The actual numeric readout for

1-5
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SETUSER][F]

Multi[H]

these vertical bars is identified by A=; for A-weighting, and Z=;
for linear summation shown below.

SETUSER note Multi

ZSII;EB 23126108

Blor o r e
: 2, 8560
ga: ............................................
i Z6kHz
: 2Yad
. 2i4
: = 32, i
sab..... SRR [T | - ) o

H.8 SPEED= @.@

#dotted crsr
EWHORM

If you are making a measurement that requires a special weight-
ing curve you may create your own by pressing this key and en-
tering the desired weighting values. For a detailed explanation of
User curves, see Chapter 10 of the operations manual.

23 FEB 23:3@:41 1-1 1.3 Sum ( SETUSER mote  Multi

116 -
: Hote!
SFPL 2. 8588
28 EXPOHENT IHL 1
Dual LIMEAR ZHHz-ZEkHz
STOR 23 FEB 9% 23:22id44
FE FILTER #14 25.8 Hz L-3
E Channel £ of 2 HORMAL -
=15) DIFF. Ph= 84.7 Sh= 22,22
REN38 THCH= 8.8 SPEED= 8.8

. b Hz . #dotted crap
DOOFUS Dig.WET  L.3UM ELMHORM

This key permits the analyzer to simultaneously display multiple
channels. The maximum number of channels displayed will be
determined by the number of input channels configured in your
analyzer (i.e. if you analyzer is configured with four channels,
you may select up to four channels to be displayed simultaneous-
ly). To return to single channel display, you press the Multi [H]
key again.

23 FEB 2333124 11 1.3 SUM  SETUSER  note
: Hote:
: SPL 2. 8588
9@ R I R IR EXPDNENTIHL 1/8
: Dusl LIHEAR =Z8Hz-z8kHz
: STOP 23 FEB 98 2Z:22:44
TR N T e FILTER #14 25.8 Hz L3
: é_l:hannel Z og_? HORMAL -
R . T I RIS IR TETIES T DIFF. Ph= 84.7 Sh=  22.22
RET“I38 TACH= B.8 SPEED= 8.8
i =] Displag L b - . #datted crar
DOCFUS Dig, WET  ULSUM EWHOREM

1-6
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V.SUM [J] This key give you the vector sum which displays the square root
of the sum of the squares between channel 1 and channel 2 spec-
trum.

231558 23138141 SUM SETUSER  note  Multi
Hote:

SPL 2. 5568
EXPOHEHTIAL 1.0

Dual LIHEAR z28Hz-28kH=
STOP 23 FEE 95 23122144
FILTER #14_ 23.8 Hz L~3
i Channgl £ of 2 NDRMHL -
DIFF. Ph= 84.7 Sn=  22.22
TACH=  @&.& SPEED= @.8

#dotbed crsr
BLIMORM

3. Pressthe Dig.Wgt [11 key to access the weighting menu:

SUM SETUSER note Multi
Hote:

SFL 2. 5380
EXPOMENTIHL 1.8
Dual 2LINEFIR 28Hz—28kHz

DIFF Ph= 84.7 Sn= 22,22
TACH= 8.8 SPEED= .8

wdotted crar
BUHORH

4. Press one of the following keys to select the desired display

weighting:
@ 161558 19:35:84 Zw.FREE Zuw.DIFF @

E SPL 1,9250

BB et Fhoentin. 18
! Dual LIMERR ZOHz-20kHz
: STOR 16 FEE 92 19:@8: 33

R R RIEE - (EEE TR FILTER #14 2508 Hz L-3
: é Channel 1 DE 2 HDRQHL -

58:' ..................................... DIFF. Ph_ 21.9 Sh= 18.32

TRCH=

8.8 SPEED= 8.8

NOWGT [l] This key returns the display to a flat response - No Weighting
A[J] Adds an A-Weighting curve to the displayed spectrum.
C K] Adds a C-weighting curve to the displayed spectrum.
USER [L] Adds a User defined weighting curve to the displayed spectrum.

-A [M] Adds a weighting curve that is the inverse of the A-weighting
curve to the displayed spectrum (negative).

-C[N] Adds a weighting curve that is the inverse of the C-weighting
curve to the displayed spectrum (negative).

-USER [O] Adds a weighting curve that is the inverse of the User defined
curve to the displayed spectrum (negative).

1-7
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Zw.Free [A]

Zw.Diff [B]

EXIT

5. Select Zw.Free [A] or Zw.Diff [B] to apply Zwicker loudness
function to the displayed spectrum.

161558 19:35:84  Zw.FREE Zw.DIFF

SPL 1.9258
R T EXFOMENTIAL 1-8
: Lial LIHEAR _ZBHz-Z@AkHz
: STOR ie FEE_ 92 19:@@: 13
O FILTER #14 25.8 Hr L=
H » Channel 1 of 2 HORMAL -
: d=_ 42,5 B=_ 77.4
- R e . R TR BIFF. Ph= 51.9 Sne  15.32
REM_ H TACH=  @.@ SPEED= @.@
ts) - PR e R

.4 Hz H e HE =d Crsr
DOOFU= ( MO WET A c USER -H -c -USER )

Applies Zwicker free field loudness function to the displayed
spectrum.

Applies Zwicker Diffuse loudness function to the displayed
spectrum.

When in the standard analysis mode with 1/3 octave filtering,
the Loudness corresponding to ISO Recommendation R523
Method B (sometimes referred to as Zwicker loudness after the
researcher who developed the method) is calculated and dis-
played on the lower right of the screen. There are two forms of
this loudness which correspond to measurements made in dif-
fuse acoustic fields where energy is from all directions such as
inside a reflective space, and measurements made in the free-
field where the sound is radiated without reflection from a sin-
gle acoustic source.

6. Select Zw.FREE [A] to display Zwicker Free-field loudness
function to the spectrum.

EE 28:17:1%F Zw.FREE Zw.DIFF

) Hel=H
TER #27  SBA Hz L-3Z
harinel 1 of 2 Zwickers

ne= =44
FREE Ph= 81.&6 Sn= 17.87
TACH= H.8 SPEED= a.a
#Zwicker crs

FL
P
Duz
STOI
IL
Cl

o]

pooFUsE™"

7. Press the EXIT hardkey twice to return to the Main Menu.

1-8
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Annotation of a Measurement

With the LD analyzer you can attach a note to each spectrum
stored. This feature can be found in both the RTA mode, and the
SLM mode of the analyzer.

1. Press the DISPLAY [F] key from the Main menu.
V
FI
2. Press the note [G] key.
w
e VO S s seTuseR
C; E Hote:
: FL 28568
L R T EXFOMEMTIAL 1.8
: [aal LIHERR 2dHz—2@kHz
: ST0OR 23 FEE 28 23:22:44
T UUUUTRIRDRRRERI . R BTHR . F1TEERE airzd
: + Channel £ of 2 HORMAL -
: d=__45.7 a=
SAE.c e L DIFF. FPh= 84.7 Sn=  22.22
REHSBE l I TACH= 8.8 SPEED= 6.8
.H Hz &aH Hz #dotted crar
DOOFUS Dig.WET U, 50 ELMORM

Alpha characters A through P will appear across the top and
bottom of the display. To select the rest of the alpha charac-
ters press the SHIFT hardkey and Q through Z will appear. A
@ flashing cursor will also appear in the middle of the display, @
this is where you can enter the desired note.

B3 OCT 15:@5:43 (: H E C s} E F G H)

EEXIT]=donepECURSDR]=delete;ERRHGE]=newline.> SPL 1.7450
EXPOMEHTIAL 1.8

Dzl LIMEAR ZBHz-Z2BkHz

STOP @3 OCT 94 14:35:88

—1 .28 Hz L%

» Channel 1 of 2 HORMAL -
o= . Z= OF.I
PHOMNS= &4.3

Loc TACH=  ©.@ SPEED= @.@

INITIAL (1 I K L M M i)

3. Begin entering note, TEST-1, in the text field. If you make a
mistake entering the text you can highlight the character by
moving the cursor with the PREV or NEXT keys, then press
the double arrow CURSOR hardkey to delete the wrong
character.

If a note has been previously entered and you desire to mod-
< > ify or delete it and start new, press the SHIFT, CLEAR hard-

: keys and the entire text field will be erased ready for a new
entry.

1-9
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EXIT

Selection of Detectors

4. Press the EXIT hardkey once the desired note has been
entered into the text field. You will now see the new note on
the right side of the display.

a3 gET 15814132  HORMAL Les MIH MAx SEL  DISPLAY  rnote DETECTR
Hote: TEST—
F 1.74358
................................................ EXPOMENTIAL 1.8
Dua

1 LIMEAR 2EHz-Z2@kHz
STOR A3 OCT ‘24 14:35:08
FILTER #-1 .88 Hz Ls3
+ Chanhel 1 of 2 HORMAL -
d= . Z= 57.3
PHOHZ= &4.Z

THCH= @.8 SPEED=

a
. .8 Hz W, bkHz #cdotted cr:
IMITIAL ROOMS wsRPHM STAT Mx.SFec F.TRIG SETUP FILES AHUTOS

=]
TR
When a spectrum is stored this note will be stored along
with the data. It is important to remember to update the note
field each time a different measurement is taken. Note that
this note will be stored with all future measurements, unless
modified for each measurement.

X

LIN.S [A]
LIN.R [B]
EXP [C}
BT/EXP [D]

From the Main Menu locate the DETECTR [H] key. The selection
of choices of averaging types in this menu will be different
depending upon whether Octave filtering or FFT has been
selected. (See Chapter 2 for details on filter selection.)

1. Pressthe DETECTR [H] key.
B3 ggT 15:15:41 HORMAL Lea MIH MAX SEL DISPLAY rnote

................................................ Mote: TEST_1

FHONS=" 64,3
TACH= 8.8 SPEED=

prd

STOR A3 OCT ‘94
FILTER #-1 .28
l E_Channel 10f 2

- .4 HZ W, BkHZ #dotted
IMITIAL ROOMS usRFH STAT Mx.SFec F.TRIG SETUP FILES HUT

on

2. Select the desired averaging method by pressing one of the
following keys:

Averaging type: Octave Filters

Linear Single (seconds)

Linear Repeat (seconds)

Exponential (seconds)

Constant Confidence with Exponential Averaging

1-10
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BT/LIN [E] Constant Confidence with Linear Averaging

a3 ggf 15:16:32 ( LIM.S LIM.R EXF  BT-EXF BT/LIN) AU, TIME
Mote: TEST-1
1.7458
EXPOMEMTIAL 18
L1z 1 HERR _2BHz-Z8kH=z
OB __ @3 OCT 24 14:35:83
FILTER #-1 .88 Hz L[~
= Channel 1 of 2 HORMAL -
= 15.7 2= ar.3

o= .
PHOMS=  £4.3
TACH= H.8 SPEED= @.8

#dotted crsr

Averaging type: FFT Filters
LIN.S [A] Linear Single (seconds)
LIN.R [B] Linear Repeat (seconds)
EXP [C] Exponential (seconds)
EXP.N [D] Exponential averaging based on number of spectra.
Count.S [E] Spectral Single (# spectra)
Count.R [F] Spectral Repeat (# spectra)

a3 ggT 15:17:24  (LIM.S  LIM.R EXF  EXPO.M COUNT.S CDUNT.R) AL TIME
Hote: TEST-1
2. 9288
EXPOMENTIAL 1.5
'] IHERR Z@Hz-2AkHz
STOP @3 0OCT 24 15:17:14
. BA, AAAEHZ H4AR
= Channel 1 of 2 HORMAL -
d= 45,1 = £9.9

TACH= ©.@ SPEED= ©.8@
#dotted crsr

3. Press AV.TIME [1] to select an averaging time.

| a3 gST 15:16:32 LIM.S LIN.R ExF ET-EXP BET~LIH AU.TIME

Mote: TEST-1

1.7450
ERPOMEMT IAL 15
Dual L IMEAR _Z@AHz-Z2@kHz
STOP @3 OCT 94 14135143
FILTER #-1 .88 Hz L3
» Channel 1 of 2 HORMAL -
o= . E= &7.3
PHOHS=  64.3
TACH= ®@.8 SPEED= B.@

#dotted crsr

If you selected a Linear type of averaging, Lin.S or Lin.R,
you will be prompted to enter an averaging time in seconds.

B3 0OCT 15:21:26
28 |

( DEFECTDR TIME EBBBBE.BBBQ

................................................ LINEAR SIMGLE B, Foa0
Dual LIMERR ZBHz-Z0kHz
94 15:28:53

STOP @3 OCT 94 : )
FILTER #-1 LB Hz L3
= Channel 1 of 2 HORMHL -
d=_ 15.3 == 29.%
PHOMS=" 73.4

TACH= @.@ SPEED= @.8@
#dotted crsr

1-11
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If you selected an Exponential of averaging a display with 16
different values of averaging times will be presented.

B3 OCT 15:22:86( 1-64 1,32 1716 1-8 124 1-2 1 2 )
GBS MARE SECECTION
, SPL 2. 4508
PB EMPOMENTIAL 108
buzl LIHEAR_2BHz-20kHz
STOP |3 OCT 94 15: 51558
e PP FILTER #-1 .2 L3
* Channel 1 of 2 HORMAL -
dg=" 15.5 z=
L W T T FRonz2 Tem. 4

THCH=

@.8 SPEED=

4. Press the EXIT hardkey to return to the Main Menu.
EXIT

Special Measurements

ROOMS [I] Room Acoustics
VSRPM [J] Versus RPM measurements
@ STAT [K] Statistics and Ln calculations @

Each of these measurements and keys will be discussed in detail
later in the manual.

Triggering
The analyzer has the capability to begin averaging automatically
when a specific trigger criteria has been satisfied. The analyzer
can trigger in both the Frequency-domain, and the Time-domain
(FFT mode only.)
Frequency-domain triggering
1. Pressthe FTRIG [M] key.
#
hA a3 8%[_15:2§F@5__Hpﬂﬂﬂp _____ Lgﬁ ______ MIH ______ Mﬂﬁ ______ SEF DISPLAY rote  DETECTR
E SPL 14,6550
2B EkonentiaL b
| Dua LIHMEAR 28Hz-28kH=z
H STOP B3 0CT 94 15:25:56
S e e g FILTER #-1 .88 Hz L3
' w* Channel 1 of 2 HORMAL -
i d= . = 58,5
st LR o R | | | it
Luc18 ........................................... TACH=  @.8 SPEED= 8.8
INITIAL ROOHS " UsREM  STAT I Shes (FLTRIE) SETUP  FILEST  HOTOSTR
1-12

@ oL



%X% @ rta_3200_training.book Page 13 Monday, March 2, 1998 11:00 AM

3200 TRAINING MANUAL

The word “TRIG” will appear on the left side of the display.
This indicates that the trigger function is activated. This type
of triggering can be used with either Octave filtering or FFT.

»= 4 29 568 Hz +@38, A
b=t 14,6658
EXPOMEMT IAL 1.2

Dual LIHMERR Z2EHz-Z2@kHz
STOR GBI OCT ‘94 15225156
FILTER #-1 B8 Hz L3
= Channel 1 of 2 HORMAL -
o= . = 56.5
FHOME= &4.4

THCH= 8.8 SFEED= a.a

- .4 _HZ K. 3 * Trigger
IMITIAL = +SLOPE  -SLOPE €= MAMUAL RE-ARM OFF lewel

2. Setup the desired trigger criteria, trigger frequency, and the
trigger level.

a. Press one of the following keys to setup the trigger criteria.

>=[I] Triggering will occur whenever the level in a specified frequency
band equals or exceeds the programmed value.

<=[L] Triggering will occur whenever the level in a specified band is
less than or equal to the programmed value.

+Slope [J] Triggering will occur whenever the signal in a specified band has
both the appropriate trigger level and has a positive slope.

@ -Slope[K] Triggering will occur whenever the signal in a specified band has @
both the appropriate trigger level and has a negative slope.

B3 OCT 15:27:44
98

# 29 208 Hz

................................................ EXPOHENTIAL
Lz H

2
STOP 83 OcT 24
.......................................... FILTER #-1 =
+ Channel 1 of 2
d=_16.4 =

........................ . FHOMS=  &64.4
TACH=  @.8 SPEED= 6.4

+ Tricger
MAMUAL RE—ARM OFF leuel

+SLOPE  -SLOPE

b. Turn the knob to select the desired trigger frequency. By turn-
ing the knob you can page forward and backward through the
available frequency range as indicated by the changing value on
the display. See figure below.

B3 OCT 15:27ide
=L

;= @ 29 808 Hz) +E820.8
SPL 14.6E50
?B ................................................ EHPDNEHT InL 1/8
Dual LIMEAR 28Hz-Z8kHz
ST HE OCT 94 15325156
.......................................... FILTER *_1 _88 HZ L/S
TRIG = Channel 1 of 2 HORMAL -~
= 16. 2= 96.5
33 ........................ PHDHS: 64_4
LDIZ:18 TACH=  @.8 SFEED= 6.8
. . z . z #_ Trigoer
IMITIAL MAMUAL RE-ARM OFF lewel
1-13
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EXIT

RESET
R/S

%

One step beyond the highest available frequency band you will
find “Spectrum >, which means that the measurement will trig-
ger based on the level or slope of the overall level.

c. Press the level [P] key to input the desired trigger level. Upon
pressing this key the following message will appear on the
upper right of the display.

B3 QCT 15:29:48
98: ................................................

TRIGEER LEVEL = +AZA,

T f  r=1=2=l
................................................ EKPDNENTIHL 1/8
[Lusl LIHEAR ZBHz-28kH=
STOR B3 OCT 94 15:25:56
B FILTER #-1 .88 Hz L[~3
TRIG * Channel 1 of 2 MORMAL -
d=_1&.4 = DE.D
........................ . FHOMS=" &4.4
Loc TACH= 8.8 SPEED= 8.8
# Trigger

Enter the desired level using the numeric keypad and press the
EXIT hardkey.

3. Press the R/S key to ARM the analyzer.

B3 0CT 15:31:62
N

3= # 23 8908 Hz  +998.8
&P & BaH0

N 2o NENT 1AL 15
LINEAR 26Hz—28kHz
G @3 OCT 94 15:30:45
sa ........................................ F #_1 .88 HZ L/3
TRIG | ~ Channel 1 of 2 HORMAL +

d=""17.8 £=" 58,9
FALF - I . PHOMHS= [

Loz g TACH= ©.8 SPEED= @.8
. ¥ _Hz K. z #dotted crar
IHITIAL 3= +5LOFE -SLOPE <= MBMUAL RE-ARM  OFF  level

When triggered, the display will change from “armed” to
“run” and timer will start running. The measurement will
commence once the triggering criteria have been satisfied.

4. Press the RE-ARM [N] key if you wish to have the analyzer
reset itself following a triggered autostored sequence. This
will re-arm the trigger ready to autostore following a subse-
guent event. You can toggle this feature on and off by press-
ing this key repeatedly.

B3 OCT 153:32:18
=8

»= # 23 288 Hz

! 58,5
' g BE6E
FBL BUEONENTIAL 18
' Dus LIHEAR_26Hz-26kHz
! STOF__ 83 OCT 94 15:31:d6
L R EREEE : - FILTER #-1 .88 Hz L3
TRIG | v Chanmel 1 of 2 HORMAL =
' d="1g £=" £0.4
EEERITRRRRO . A Bt %es.a
Loc_ | TACH= 8.8 SPEED= 6.8

- H.4d Hz z #dotted crar
IHITIAL +5LOPE -SLOPE MAMUAL( RE—ARM OFF level

1-14
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5. Press the EXIT key to return to the Main Menu.

EXIT Note that pressing OFF [O] in the FTRIG menu also exits
you to the Main menu.

6. To de-activate the trigger function press the OFF [O] key
[ located in the F.TRIG menu. The word TRIG on the left side
@) of the display will no longer appear.

Time-domain triggering
Time-domain triggering is often used for transient capture and

structural testing (i.e. Modal analysis). This topic will be covered
in the Modal Testing section in Chapter 10.

Storage and Recall of instrument setups

The analyzer has the capability of permitting the user to define a
number of setups other than the default setup that was config-
ured at the factory.

@ 1. Setup the analyzer as desired. Then from the Main Menu or @
System Menu locate the SETUP [N] key.
B5 QLT 15337311 NORMAL  Lex | MIN MAE SEL  DISPLAY note DBETECTR
;
' SPL @, BEEE
I R ElEp— 18
Busl — LTHEAR ZBHz—26kHz
' SYAF @3 OCT 94 15:3iide
Sol b BIOR o @3 0CT 84 13:5lig
= Channel 1 of 2 HORMAL -
' d=" 18, t-C Loe
38 .............................. PHDHS: ?5.3
S | TRCH=  @.8 SPEED= 8.8
«oid H 2H.4 H |, bk H #dotted
IHITIAL ROOMS  usREM  STAT  Mx.Seec F.TRIG FILES “BUTOSTR

2. Press the SETUP [N] key. The softkeys [I]-[P] along the bot-
% tom of the display are where you may define up to seven dif-
N ferent setups. These keys are originally labeled “undef” for

“undefined”. You may create a specific instrument setup and
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store it under one of these keys labeled with an associated
name. The DEFAULT [I] key is a default setup delivered from
the factory and can not be modified.

=K1 ggT 15138256 hame R.SETUF  STORE —»BOOT rote
' SPL 14,5566
T S P EXPOMENT IEL o2
Cual LIMEAR 2EHz—-2@kHz
| STOR BZ OCT 94 152322432
L T TR . FILTER #-1 L8 Hr L3
v Channel 1 of 2 HORMAL -
| d= - = GE.2
3@ - b s NN - CORERCTIIPICI Iy - - ¢ - - FHOM== BZ. 5
LDClB; TACH= 6.8 SFEED= 6.8
#dotted crap

INITIAL undet undeP undef undef undef undeP)

3. Press the name [B] key to assign a name to one of the
“undef” sofkeys that will be used to store the analyzer setup.

Py

B3 0CT 15:4@8:35 nane R.SETUF  STORE —»B00T note
%

14.55608

MEHT IHL 1.8
LIMERAR 2BHz-20kHz
83 DCT 94 153 SE g?

PHOMS=" 62,3
TACH= 8.8 SPEED= 8.8

- = K, K #dotted crar
IMITIAL DEFRULT undef undet undet undef undef undef undet

You will be prompted on the bottom of the screen to select

@ one of the softkeys [J]-[P]. @

B3 OCT 15:41:13
98 |

! SPL 14,5508
FOL | E%POMEMTIAL 1/8
' Dual LINEAR ZBHz-Z20kHz
' STDP B3 OCT 24 15:38: 42
SEL | T — FILTER #-1 .20 Hz L-3
h + Channel 1 of 2 HORMAL =
! o= =" BE.Z
LR B T PHOME= “62.3
LDCIB' TACH=  @.@8 SPEED= Q.89
ohted crap

INITIAL (under undef  undef  undef  undef undeP under)

After pressing one of the softkeys [J]-[P] enter the desired
setup name. Press the Shift, CLEAR hardkeys to delete any
entered text. For this example enter the name NOISE by
pressing the alpha characters appearing on the display.

B4 OCT 16212228 A E C L E F G H
Ly S R
(Enter setur name: HOISE )
G - b e e e EXPDHEHTIHL e EEEE

1.8
BHz 28k Hz
le:@5: 24
L3

1
!

! Dual  LIHEAR 2
' RESET B4 OCT 24
T R FILTER #-1 _ .28
h + Channel 1 of 2
!
1
1
I

7e Hz
HORMAL =
d= . H=  34.7
B PHOMS=" 53.&
LDC38 ! TACH=  @.@8 SPEED= Q.89
.5 Hz .8 Hz 15 8kH= E #, of feet OB
IHNITIAL I I K L M H o F
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EXIT

[

Press the EXIT key after entering the new name. The new
name you entered will appear on the softkey that you previ-
ously selected. See figure below.

a3 8%T 15:435:59 hare R.SETUF  STORE - *B00OT note
v
N SPL 145566
2 T S EXFOMEMTIAL 1.5
Dual LINERR Z@Hz—2@kHz

')
STOR @3 OCT 294 15:32:42
1 H L

sal ol Bl . FILTER 8- A = 3
= Channel 1 of 2 HORMAL -
N d=_18.9 = 66,2
AL SN R FHOM== BZ. 3

LDCIB; TACH= B.8 SFEED= 6.8
- = S, Hz W, bBkHz #dotted crsr
IHITIAL DEFRULT@ undef  undet undef  undef  undef  undef

Press the STORE [E] key to store the present setup to one of
the named softkeys.

B3 OCT 1S:dd:ids nare RE.SETUFP (STORE —»B00T note
%

SPL 14.5568
................................................ EXPOMENT IAL 1.8

Dual LIMEAR Z@Hz-26kHz
STOR B3 OCT 94 15:33:42

FILTER #-1 .28 Hz  L-%
= Channel 1 of 2 HORMAL -
= E= EE.2

= -
PHOHS= &2.3
TRCH= 8.8 SPEED= a.a

- z x = i #dotted crse-
IMITIAL undet un undef undef undet undet

The message “Push setup to store” will appear on the upper
right of the display.

B3 0CT 13:48:13
=T T P - Push setur to store.

SPL 14,5508
................................................ EXFONEMTIAL
Dual L

TACH=  ©.@ ZSPEED= ©.0

#dotted crer
unidef undet uhdet uhndet

N W, Wk HZ
IMITIAL uhded undef

Press the labeled softkey NOISE [J] to assign the current
setup.

The current setup has now been assigned to the softkey and
will remain assigned to this key until you modify it, or you
perform a “reset setup” (explained later).You may assign up
to seven different setups, and may reconfigure the analyzer
at anytime to one of these user-defined Setups.

Booting directly to a user-defined setup

If you desire to boot the analyzer directly to one of the user-
defined setups instead of the default setup assigned by the fac-
tory perform the following:

1-17
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1. Press the Setup [N] key.

%
2. Press the >BOOT [F] key.
\%
B3 OCT 15:48:147 E.SETUF STORE —»BOOT t
e QeT tsramar nane ... R-SETUP STOR (800r) rote
SPL 14,5588
................................................ EXFOMENT 1AL 108
Duzl LINEAR 26Hz-28kHz
STOR B3 OCT 294 15233542
...................................... . FILTER #_1 88 HZ L/3
+ Channel 1 of 2 HORMAL -
d=_ 12.9 2= EE.2
......................... PHOMHS= E2.3
Loc TACH= B.8 SPEED= 8.8
- Iz H W, bkHz #dotted crsr
IHMITIAL zE undef undef undef  wndef  undef  undef

3. Press one of the previously defined softkeys [J]-[P] which
represents the setup to be activated upon boot up of the ana-
lyzer.

You may reset all of the user-defined setups to assign a new
group of setups. To do this perform the following:

1. Press the R.SETUP [D] key. This will clear all of the defined
softkeys [J]-[P] and bring them back to an undefined state.

B3 OCT 15:43:47 name R.SETUF) STORE —xB00T note
T QT tsamar  oname (R-SETU) sTOR

D \ SPL 14. 5508
- R R EXPONEMT IAL 15

(e LIHERR 2BHz-z2@kHz

STOP @3 OCT 94 15133147

a FILTER #-1 . Hz L%

» Channel 1 of 2 HORMHAL -

= . E= BE.2

2.3

8.8 SPEED= @.8

fit
Ll

r
[=]
3]
[P R |
= w8 @
[
T
= o =l
o I
v =]
I =
T

H z #dotted crar
11l

. S, Hz H. K
IMITIAL DEFAULT MOISE undet uhndet undef undef undef undet

2. Re-assign any desired analyzer setups to the softkeys [J]-[P].

3. Press the EXIT key to return from the Setup menu.

File Operations

Data measured are stored to non-volatile RAM into files that
have been created by the user. With the optional disk drive,
DVX003, these files can be subsequently transferred from inter-
nal memory to a floppy drive, and also from a floppy disk back
into the internal memory.
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Creating a new file

1. Press the FILES [O] key to access the Files menu of the ana-
lyzer.This key can be found from either the Main Menu or the
System Menu.

B3 0CT 15:58:31  HORMAL Les MIH MA SEL  DISPLAY  rnote DETECTR

H SPL 14. 5588
PEL b EXFOMENT IAL 18
' [ual LIMEAR Z@Hz-Z@kHz
' STOP @83 OCT 94 15:35:42
SElobee o R - FILTER #-1 .88 Hr L3
+ Chanrel 1 of 2 HORMAL -
' d= . E= B65.2
Zabofeee e N . I e PHOME=""&2.3
LDCIB TACH= 8.8 SPEED= 8.8
= .

. z .8 Hz 1. kkHZ ekt _crsk
INITIAL ROOMS usRPM STAT Mx.5Fec F.TREIG SETUP FILES ) HUTOSTE

The display will be separated into two sections: the section
on the left shows the created memory files, the section on the
right displays the files that are stored on a floppy disk if the
optional floppy drive is attached. If no floppy is attached, the
analyzer will display a message indicating that no floppy
drive was found.

B3 OCT 15:51:28 create_ RECORDS 1. + disk + format.
Hemor‘u Esed 1792 B;st Esed
emory Flree  2388fd— izk Free
MEMORY DISK)
HAME DATE TIME SIZE MAME DATE — TIME SIZE

L]
Loc
# MEMORY
? delete  rename + £ MEm + delete rename
2. Press the create [A] key.
Q @3 0CT 15:51:28 ( create) RECORDS t + disk t format.
Memara Use92 Lisk Used
A Memor< Free 258304 Dizk Free
MEMORY DISK
DATE TIME SIZE HAME DATE TIME SIZE
L]
Loc
# MEMORY
7 delete rename + £ MeEr + delete renams
1-19
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3. Enter the desired new file name (for this example use the
name “PLANT”) by pressing the alpha keys appearing on

the display.
B4 OCT 16:14:26 A B C. ] E F G H
Memora Used SE215 Disk Used
Mermord Free 193288 Disk Free (__Enter_new namet PLANTE)
MEMORY B ISk
HAME DRTE TIME SIZE MAME DATE TIME SIZE

Loc

#* MEMORY
o F

4. Pressthe EXIT key when finished entering file name. The file
EXIT name “PLANT” will appear on the left side of the display

with the associated date, time, and size.
B3 0OCT 15:54:18 create RECORDS b + disk t format

Memore Used 2845 Lisk Used

Memora Fres 252648 Dizk Free

EMORY LISk
HAME DATE TIME SIZE HAME DATE TIME SIZE

Lo
# MEMORY
7 delete  rename + £ mem + delete  rename
@ After creating a few files you may select which of these files @

you wish to use to store your data into. To do this use the 1
[C] or | [K] arrow keys to highlight the file “PLANT” and
press the EXIT key to leave the FILES Menu.

B3 OCT 15:34:
I

1 RECORDS (;;) + disk 1 format
erord Used Sk

2 create
2

B2 i Used
Memory Free  252R42 Disk Free
MEMORY LISk
HAME DATE TIME SIZE HAME CATE TIME SIZE

# MEMORY
? delete  rename ( + ) £ Mem + delete  rename

The file name “PLANT” that you selected will appear on the
lower left side of the display. This indicates that this is the
active file and all subsequent data storage will be placed into
this file.

15:55:85  MORMAL Les MIM MAX SEL DISPLAY note  DETECTR

83 OCT
ECR
SPL 14,5566
................................................ EXPOMEMT IAL
Dual THE

Pt
I'E} L AR _ZEHz-Z@kH=z
STOP__ @3 OCT 94 15:38:42
...................................... . FICTER #-1  .G6 Rz Lo
I + Chamhel 1 of 2 HORMAL -

d= - E= 662
PHOMS=  B3.3

Loc TACH= B.8 SPEED= 8.8
.4 Hz 1, BkHz #dotted _crar
FLAK wsRPH STAT Mx.SFec F.TRIG SETUP FILES AUTOSTRE
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Renaming a file

1. Press the FILES [O] key found in either the Main Menu or
[ the System Menu.

2. Select the file “PLANT”, or a desired file to be renamed, by
using the 1 [C] or | [K] key.

@3 OCT 15:59:57 create RECORDS @ s disk  t format
Memors Used 26043 isk Used
Memors Free 252648 Lizk Free
[——— MEMOEY DISE
HAME CATE TIME SIZE HAME DATE TIME SIZE
Loc
# MEMORY
K delete rehame (&) € mern + delete rename
3. Press the rename [J] key.
Z B4 OCT 168223126 creabe RECORDS 1. + disk t+ format.
Memors Used EFAFZ Lisk Used
J Memor< Free 193024 Dizk Free
[——— MEMOEY DISE
HAME CATE TIME SIZE HAME DATE TIME SIZE

Loc

# MEMORY
1=

K delete (rename) + € mern + delete renam

The following message, “Enter new name:”, will appear on
the right side of the display.

B3 OCT 16i@1:1y A E C L E F [} H
Memory Used 2843 Disk Used
Memora Free QEEEEEV Disk Free Enter new namet @ AHT
HAME DATE TIME SIzZE HAME DATE ~ TIME SIZE
Loc
7 I T K L M M a F

4. Enter the new file name “ROOM?” by using the alpha charac-
ters on the display.

B4 0OCT 16:21:1?( H E C 1] E E 5 H)
Memora Used Bray. Disk Used
Memory Free 193%%;\{' Disk Free Enter new name: ROOM
MHAME DATE TIME SIZE HAME DATE TIME SIZE
Lo
7 & I I kK L M H o] F )
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5. Press the EXIT key. The new file “ROOM?” has replaced the
old file name “PLANT”.

B4 OCT 16:23:26 create RECORDS 1. + dizk + formnat.
Memors Used E7EFZ Lizk Used
Memory Free 193624 Disk Free
MEMORY DISK
MAME DATE TIME SIZE HAME DATE TIME SIZE

Loc

# MEMORY
7 delete  rename + £ MEm + delete  rename

Deleting a file

1. Press the FILES [O] key found in either the Main Menu or
the System Menu.

—

2. Select the file name “ROOM?”, or a desired file to be deleted,
with the 1 [C] or | [K] arrow keys.

B4 0OCT 16:23:26 cr‘eat; RECORDS @ + disk t format
E

Memary Used 5 1 Used
erord Free 193624 izk Free
MORY DIZK
HAME DATE TIME SIZE HAME DATE TIME SIZE

Loc

— + MEMORY
7 delete  rename (+) £ mem + delete rename

3. Press the delete [I] key.

B4 0OCT 16:25:42 create _RECORDS b + disk t format
Memary Used BraAF2 Lisk Used
| Memory Free 193024 Disk Free
MORY DIZK
HAME DATE TIME SIZE HAME LATE TIME SIZE

Loc

+ MEMORY
7 (delete) rename + £ mem + delete rename

The following message, “Delete highlighted file?”, will
appear on the right side of the display.

B4 OCT 16126136 GEQ .HD
Memorys Used 5] sk Used

it
Memory Free 193] %a Disk Free elete Righlishte 112 )
TIME SIZE HAME DATE TTME TZE

MAME DATE

Loc
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EXIT

Py

4. Press either the YES [A] or NO [C] to answer the message.

Pressing YES will delete the file, pressing NO will return you
to the files menu without affecting the file.

5. Press the EXIT key to leave the FILES menu

Recalling a previously stored record:

1. Pressthe FILES [O] key found in either the Main Menu or
the System Menu.

2. Select the FILE where the desired stored data record to be
recalled can be found by using the 1+ [C] or | [K] arrow keys.

3. Press the RECORDS [B] key.
e ot euieigs, e

=3
266
Memory Free 233477
————— MEMORY
HAME DATE TI

DISE
ME S1ZE MAKE DATE TIME SIZE

L ————

# DISK
? delete  rename + £ MER + delete  rehame

A listing of the stored data records will appear on the right
side of the display. The record listing will show the TYPE of
record stored (i.e. Normal, Intensity, byTime, SLM, etc.), and
a note, if any, that was attached when the data was stored.

Lac

B3 OCT 1G6i@&:24  create b t+ note KEEP
Memora Used 2EEZd Disk Used
Merory Free 233477 Disk Free
EMORY DToE
MAME DATE TIME SIZE -
g

CHATHSAL
A THEN

THITIAL
L aH 3] £l
By Time TEST-1 1

Loc

# RECORDS

7 delete  rename + + delete

4. Pressthe t [E] or | [M] key to scroll through the stored
records until the desired record to recall is located.

B3 OCT 16i@&:24  create s note KEEP
Memara Used 2B624 Disk Used (:::>
Memory Free 23345% Disk Free
T

Loc

7 delete rename + + delete
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>

EXIT

—

5. Press the KEEP [H] key.

A% OCT 16:@6:24 create . t+ rote @

Memars Used 224 Lisk Used
Memory Free 233477 Disk Free ”

SIZE

TIME

MAME DATE

Loc

? delete  rename +

The message, “KEEP record and exit?”, will appear on the right
side of the display.

B3 0CT le=@v:2d ES MO
Memors Used S Luidl: Uzed
FMemory Free 23347 Disk Free (KEEP record and exit,‘?)

MAME DATE ME S1ZE

Loc

6. Press either the YES [A] or NO [C] key to answer the mes-
sage. Pressing YES will recall the stored data record and ana-
lyzer configuration to the display, leaving the FILES menu.
Pressing NO will return you to the FILES menu.

7. If you answered NO to the above step and no longer desire
to manipulate the files, press the EXIT key to return from the
FILES menu.

Transferring stored files to a floppy disk

1. Press the Files [O] key found in either the Main Menu or the
System Menu.

B3 OCT 15:58:31  HORMAL Led MIN iGH] SEL  DISPLAY  note DETECTR
1
A SPL 145508
Ta R EXFOMEMTIAL 1.2
X Gual L THEAR _2@Hz-28kHz
X STOP @3 OCT 94 15:35:42
SBI ...................................... - FILTER #-1 .28 Hz L~3
h = Chaktnel 1 of 2 HORMAL -
X g=_ 18,9 = 6.2
i Fepeeee e S - BRI FPHOMS= E&2.3
Loc M TAHCH= 8.8 SPEED= @.@
. .

.4 Hz . kHz debbed crsr
ROOMS vsREPH STAT Mx.5SFrec F.TRIG SETUR FILES ) RUTOSTR

Place a 3.5 inch floppy disk into the disk drive located in the
back of the analyzer.
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NOTE:

2. Select the desired file to be transferred to the floppy disk by
using the 1 [C] or | [K] key.

@3 OCT 16:18:24 create RECORDS @ + disk 1
Memors Used 26624 1=k Used 7518355
Memory Free 233472 Disk Free &5952%
[————— MEMORY DISK
HAME DATE TIME SIZE MAME LATE TIME SIZE

Loc
#* DISK
? delete  rename U £ MEm + delete rename
3. Pressthe -disk [D] key.
B3 OCT 16:iE:24 create RECORDS t+ -—> disk t format
Memory Used 2EE2d Lisk B==d (3%
Memors Fres 233477 Disk Free &95295 [\
MEMORY DISk
HNAME DATE TIME SIZE HAME DATE “~——F1ME SIZE

LoC

# DISK
7 delete renames + £ mem + delete rename

The disk drive will activate, and the following sequence of mes-
sages will appear on the upper right side of the display:

A. Opening disk file.
B. Copying file to disk.
C. Copy done.

D. O.K. to remove disk.

Do not remove the floppy disk from the disk drive until the ana-
lyzer tells you that it is okay to remove the disk. The file transfer
will not be completed if the disk is removed prematurely.

The file name will now appear in the section of the display
labeled “DISK” indicating the file has been transferred to the
floppy disk.

B3 OCT 16:11:38% create RECORDS t + disk + format
Memary Used 2E624 Disk Used 7FE2ZIEE
Memorg Free 2II470 Disk Free £94724
MEMORY £ DI5K)
MAME DATE TIME SIZE HAME DATE IME SIZE

Lo

* MEMORY
7 delete  rename + £ men + delete  renams

4. Press the EXIT key to leave the FILES menu.
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Transferring disk files to analyzer memory

5. Press the Files [O] key found in either the Main Menu or the
System Menu.Place a 3.5 inch floppy disk drive located in

) the back of the analyzer.Select the desired file to be trans-

ferred into the analyzer memory by using the t [E] or | [M]

keys.

—

6. Pressthe —« mem [L] key.

@P B3 OCT 168212:47 create_ RECORDS
Memory Used SEIE
Memory Free 2335%

HAME DATE

b + disk format

= Lisk Used FEZIE

=] Disk Free &94754

RY DIZK

TIME SIZE HAME DHTE TIME SIZE

-

Loc

# MEMORY
7 delete rename + (Enem J )  delete rename

The disk drive will activate and the following sequence of
messages will appear on the upper right side of the display:

A. Copying file to memory.
B. Copy done.

@ The transferred file name will appear on the section of the @
display labeled “MEMORY” indicating that the file has been
transferred to the internal memory of the analyzer.

B3 OCT 16:11:38 create RECORDS 1. + disk 1
Memarg Used 2E624 Dizk Used FEZ368
Memors Fres Disk Free &94784
MEMOR DISK

format.

HAME LATE TIE SIZE HAME DATE TIME SIZE

Loc

# MEMORY
7 delete  rename + £ MEM + delete  rename

5. Press the EXIT key to return from the analyzer menu.
EXIT
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Autostore by time

[a—

Py

Before beginning an autostore operation you should select a
data file in which you want the autostore data record to be
stored. To select the desired file refer to the previous section
titled “FILE operation”.

1.

Press the AUTOSTR [P] key, found in the Main Menu.

a3 ggT 15:83:84  HORMAL Les MIH MA SEL DISPLAY note DETECTR

THCH= 6.8 SPEED= B.8

. = z ; #dotyEd cre
IMITIAL . F.TRIG SETUF  FILEZ \ AUTOSTE,

Press the by TIME [B] key. A “bTIME” indicator will appear
on the middle left side of the display. This indicates that the
Autostore by time is activated.

641?5T BFid8: 17 OFF baTIME) delta endstor note

. SPL 8. BEaa
T ERFONENT IAL 18
BTIME Dual L IHEAR_2AHz-28kHz
| RESET B4 OCT 94 ©7:45117
TR FILTER #-1 ~ .88 He L%
h » Channel 1 of 2 HORMAL -
5 d= . R=" 34.7
L PRHONEZ" "54.3
anza: ! TACH= 8.8 SPEED=  ©.@
= Iz - 4 - Iz o = Crsr
o H .0 | 1@, BkH ! ot ted
INITIAL ESTACH TACHSET F.TRIG FILES

Press the delta [C] key to set the desired time interval
between successive spectrum storages.

841?%1: BF 48117 OFF baTIME endstor note

. SPL 8. 308
T T T T EXFOMEMTIAL 1.8
bTIME Duzl LINEAR: Z28Hz-28kHz
' RESET @4 0OCT 24 @rFid4ag:i]
i IR FILTER #-1 .28 Hz L-3
' - Chanmel 1 of 2 HORFAL ~
' = Z3I. A= 4.7
58 R IR PHOMS= 54,3
LDCSB : ! TACH= 8.8 SPEED= B.8
.58 Hz 0.0 Hz 16.8kHz ! #dotted crar
IMITIAL buaTACH TACHSET F.TRIG FILE=
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The message “DELTA TIME = XXXXXX.XXXX"” along with a
flashing cursor will appear on the upper right side of the dis-
play. The “DELTA TIME” indicates how often a spectra will
be stored during a measurement.

B4 OCT Er:49:89
11\,

H. BAAA
1-8
EAR_2AHz-28kHz
RESET B4 OCT 94 HPidg:ll
FILTER #-1 28 Hz  LoF
» Channel 1 of 2 HORMAL -
o= . A= Z4.7
PHONS= 54.3

Loc_ | ! ! TACH= @.@ SPEED= @.@

SPL
EXPOMEMTIAL
Dzl LIM

.58 Hz #dotted crsr
IMITIAL

4. Use the left and right arrows keys to navigate through the
EXIT time displayed and enter the desired time interval by using
the numeric keys on the analyzer and press the EXIT key.

5. Press the endstor [D] key to set the desired run time period
T of the measurement.

B4 OCT @F:428:17  OFF b TIME delta@ note
(05T Biamir OFF  buTie deita(enostor)

SPL @, BEEE
L= T EXPOMEMTIAL 18
Dual LINEAR 2@Hz—2@kHz

EESET @4 0CT 94 @F:42:132
................................................ FILTER #-1 &8 Br L~%
= Chatmel 1 of 2 HORMAL -
= A= 34.7

o .
................................................ PHDHS: 54. 3
! TACH= 6.8 SFEED= 6.8
. 0.0 Hz T8, BkAz ! #dotted crsr
b THCH TRCHSET F.TRIG FILES

The message “END TIME = XXXXXX.XXXX” along with a
flashing cursor will appear on the upper right side of the dis-
play. The “END TIME” indicates how long the measurement
will run. Upon reaching the selected “END TIME” the ana-
lyzer will stop the measurement.

B4 OCT B7:58: 20
1@

' (EMp  TIME = 9@@@19. 0065

QB b EXPOMENT IAL 1om
bTIME Dual IHEAR 2BHz-2@kHz
' RESET @4 0OCT 24 BF:d48:12
FBL | EILTER #-1 ~ .28 Hr L~%
h + Chanmel 1 of 2 HORMAL -
I TR e 2S B, o e 34T
h = .
LDCSB: ! TACH= 9.8 SPEED= 9.8
.28 Hz 16, BkH=z ! wdotted crar
INITIAL

6. Using the numeric keys of the analyzer, enter the desired
EXIT value, in seconds, for how long you want the analyzer to
store data. Then press the EXIT key.

7. Press the EXIT key to return from the AUTOSTOR menu.
EXIT
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8. Press the R/S key to begin the Autostore. The message,

RESET “Autostore in progress....”, will appear on the upper right of
R/S the display.
B4 OCT @7:352:82  HORMAL Les MIH MAK Bl SRR
e S R (— Auto Store if PPDQPESS b}
: SPL B, 5468
2t | ERENENTIRL 1o
bTIME Cual LIHERR ZEHz—2@kHz
' EUH a4 OcT 94 87-52-82
SBY | Ll e e
H - Chabhel 1 of 2 HDRMHL -
N d= .8 A= 4Z.@
st | BN . W Banse %12
LDCIB: TACH= 8.8 SFEED= 6.8
. z H Hz #dotted crep
LI £ PEC
IMITIAL ROOMS RPHM STAT M. S F TRIG SETUP FILES RUTOSTR

When the analyzer has reached the endstore time, that was
previously entered, the message “STORE - By Time X will
appear indicating the data has been stored to the memory of
the analyzer. The “X” indicates the record number of this
type that has been stored in the pre-selected file. Any subse-
quent presses of the R/S key will re-initialize the Autostore
function.

a4 g%T @755 23 HORMAL Les MIM DETECT§

1@, BEEE

1
PE] HEAR_ZHHz-26kHz
STOR B4 OCT 24 BF:53:23
-+ FILTER #-1 .80 Hz L3
- Charnel 1 of 2 HORMAL -
A= 3Z.7

d=

PHONS= "53.6

TACH= 8.8 SPEED= B @
r
R

- . F W, 1 ; #dotted c
IMITIAL ROOMS w=RPM STAT M:x.5Fec F.TRIG SETUP FILES RUTO:

G,
rsl
ST

Recalling an Autostore

To recall an Autostore measurement you must have the
Autostore feature activated on the analyzer. (See the section,
“Autostore byTime”)

To recall an Autostored file you may either press the FILES [O]
key or by pressing the RECALL hardkey. To recall a file with the
FILES [O] key, refer to “Recalling a previously stored record” in
Chapter 1.

To recall a stored Autostore file with the RECALL hardkey:
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1. Press the RECALL hardkey to recall the Autostore measure-

CLEAR ment. The recalled record number is identified on the upper
RECALL right side of the display.
B4 OCT 23:5@:44  W,Fall EB.AVE wsTIME - HEER
................................................ RECALL- Bu Time D)
e o a1, 1860
N R BT 1oe
Cual LIMEAR 2EHz—2@kHz

STDP B4 OCT 94 @g:be:zo

................................................ EILTER #-1 88 Bz LT
v Channel 1 of 2 HORMAL -
d= H= d4&.8

- FHOMES" 57,8

! TACH= 8.8 SFPEED= 8.8

- Z = - . #recall data
IMITIAL DELETE H.Prev H.Hext #recall

2. Press the A.Prev [N] or A.Next [O] to scroll through the

% autostored records until the desired record is displayed.
N B4 DCT 23:S@:dd W.Fsll  B.AUE usTIME RECALL- B Ti KEEP
. HoteiTESToL
SPL H. 1866

Q@ L EXPOMEMT IAL 18
Cual LIMEAR 2EHz—2@kHz
STDP B4 OCT 294 @8:@6:28
................................................ FILTER #-1 _28 Hr L~T
v Channel 1 of 2 HORMAL -
H= d4&.8

d=
-+ PHOME=" 57,2
! TACH= 9.8 SPEED= 9.8

—

- Z = - . #recall data
IMITIAL DELETE H.Prev H.Hext #recall

3. Turn the knob to move through the autostored measure-
ment. Each spectrum displayed, by turning the knob, is a
@ time slice that correlates to the autostore delta rate set at the @
time of the measurement. The last spectrum displayed will
be the last autostore performed when the “End Time” was

reached.
4. Press the vsTIME [D] key to view the stored spectrum vs.
T time.
[) G4 QCT 23:5@:44 W,Fall E.AVE TIME KEEP
(85T 350 4e W.F all epue (st ) FECALL B Tine :
H Hote: TEST-1
' SPL H. 1666
L R R EXFOMENT TAL 1.5
bTIME Lual LIMEAR ZBHz-28kHz
' STOR 64 QCT 94 @5:@6:2Z8
Bl E[OR_ 94 OCT 24 @Eiasiz
' » Channel 1 of 2 NORMAL -
' d=_ Z3.1 A= 46.8
SE b B .. PHOMS= S57.%8
LDCSB: ! TACH= 8.8 SPEED=  &.8
- = . = . #recall data
INITIAL LELETE A.Prew  A.Hext #recall
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5. Press the DATA [M] key to assign the PREV and NEXT keys

# as frequency selectors, which will permit you to scroll
M through the frequency bands.
121558 1712E: 68 X RTEE REPLACE RUERAGE Auto.RE Auto.AU not.e
Hot.e: UPWIND
8, 1686
EXPOMEMTIAL 1.8
FET LIMEAR ZBHz-Z2BkHz
RESET_ 12 FEE 92 1& 1
TA =32 1.6868kH=z_ L-3
+ Charnel 1 of 2 wsTIME -
= 54 Tl E0E
ET&A_ 7,311 ct 2. BaEn
AutoTH Max-: 25.8 5.8
ESEET ESERED | #]

Ia v Les v2.8 3.9 SH.3
B, 1888 5 (A #dotted crsr
DOOFUS 1thresh hthresh A.Freu H.Hext ﬁﬂ‘a SOLID  DOTTED  BOTH

6. Press the PREV and NEXT keys to display the response of
« » each frequency band over time. The run time of the autostore
< > is shown on the x-axis of the display.

121553 17:20:82 X RTéE  REPLACE AVERAGE Auto.RE Auto.Al note
Miot.ez IFWIHD

d. 1888
ERPOMEMT IAL 1.5
Dual LIMEAR ZAHz-Z@kHz
RESET 12 FEE 92 16145115
ATA =32 L EBkHZ
» Channel 1 of 2 usTIME =
Lo=_ 54,2 Td 1. ]
RETEEA_ 7.311 ct 2. Baaa
AutoTH Max-: 235.0 .8
EIEAE #_ I+ 14|
Lew 72,2 3.9 0@, 3

. kdotted crar
DoOaFUS lthresh hihresh A.Prew A, Mext CATA SoLID DOTTED BOTH

7. Press the EXIT hardkey to return to the RECALL menu.

@ EXIT @

Waterfall display of Autostored Records

The waterfall display function permits the sequential display of
a series of individual spectra within a byTime type autostored
record.

1. Press the RECALL hardkey and press the A.Prev [N] or
CLEAR A.Next [O] keys to select the desired autostored record to be
RECALL displayed as a Waterfall.

2. Press the W.Fall [A] key to enter the Waterfall display menu.

(? @4 OCT 23:54:54( W.Fall E.AUE E.MAX  usTIME X KEEF
A - R e N EEERLL_ By Time 2
H ote:

: SPL A. 1683
26 R LI EXPOMEMTIAL -]
bTIME ; Dual L IMEAR _2AHz-2@kHz
| STOF @4 OCT 94 23:54:33
1 R T FILTER #14 25.8 Hr L-3
= Channel 1 of 2 NORMAL -
d=_ Z8.@8 A= .9
BB L e BHONE=" 53.6
LDC28 TACH= ©.8 SPEED= ©.8
#ecall data
IHITIAL DELETE A.Prew A Hext
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3. Press the following keys, if you desire to indicate the Start
and End spectra to be displayed, and the Delta (incremental
record number) between displayed spectra.

161?ET B384 56 DRAW-1 DRAW-2  STHART EMND DELTA

; a. 1888

P

AR 2E-2EkHz
T 94 BIraiies
23.8 Hz L~3
8 2 MORMAL -

=]
m.
m
4
=]

START [E] Selects the first spectra in sequence that will be

displayed.

END [F] Selects the last spectra in sequence that will be
displayed.

DELTA [G] Selects the incremental record number between

displayed spectra.

Upon pressing anyone of these keys the following message will
appear:

@ “W.FALL sXXXX,eXXXX,dXXXX”, and instead of pressing each @
individual key listed above you may edit all the display parame-
ters at the same time by entering the numbers with the numeric
keypad and the horizontal arrow keys.

W.FALL sBBBI;eBBZB;aBBBL}

SPE oy 3]
EXPOMEMTIAL 1.2
FREAMP LIHEAR 28-20kHz
RESET 16 0OCT 24 BE:BE:%S
iy e

ag |-
BTIFE |

ICH [ T T .. FILTER #14 25.8 H
: » Channel 1 of 2 MORMAL -
| WATERFALL _PLOT
. R START = G061
: EHD__ = BAZA
LoC DELTA = @@ai

6| : . .. ................. SIS EERERE
INITIAL

4. Press the EXIT hardkey, the display sequence will begin

EXIT immediately. You may repeat the display sequence by press-
ing the DRAW-1 [D] key.
egrevers
T s

INITIAL
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There are two formats available for the presentation of the
waterfall plots. In the two dimensional format, produced by
pressing DRAW-1 [D] as described in this step, the spectra
are simply overlaid, one at a time without any offsets in the
vertical and horizontal directions.

In the three dimensional format, produced by pressing the
DRAW-2 [D] key, an offset in both the vertical and horizontal
directions is added to each successive spectrum curve, pro-
viding perspective to the view.

19 OCT G9:24:54 DRAW-1 (DRAW-Z) START EMD CELTA
SPL @, 1688
Semmeeee e e R e S e e e e e e EXPOMEMTIAL 1.2
BTIME: DIRECT LIMEAR 28-20kHz
STOR 12 OCT 94 B@:z23:3Z
= FILTER #14 25.8 Hz L~3
= Channel 1 of 2 NORMAL -
WATERFALL _PLOT
Sodbee———— = START = Baal
EHD = BEIA
Lac DELTA = @bal
Adivoomes e = :
B H 568 Hz 18.6kHz £ A % OFF

.4 Hz
IMITIAL

5. Press the EXIT hardkey to return to the RECALL Menu. If
EXIT you are finished viewing the recalled data press the EXIT
hardkey again to return from the RECALL Menu.

@ Block Averaging of Autostored Spectra @

Sequentially stored autostored or non-autostored records can be
averaged together using the Block Averaging Function, summed
together using the Block Summation function or the Block Maxi-
mum function can be applied giving the highest level occurring
at the same frequency across all the Nth spectro in the separate
autostore records.

1. Press the RECALL hardkey to enter the Recall Menu.
CLEAR
RECALL
2. Press the B.AVE [B] key to select the desired records to be
R averaged.
B 24&58 19:54:287  LWLFall E.HAX E.SUM  wsTIME KEEP
Egte: 5. BEEE
bl EXPOHEMTIAL 1.2
BTIME Dual LIHERR 2HHz—2@kHz
F 24 FEE 22 15

ST0 H
va FILTER #2v 588 Hz L-3

E_Channel i 03_2 HORMAL
DIFF. Ph= 74.1 Sn=  1B.63
TACH= 8.8 SPEED= 8.8

Sa
REH

=0 . .
- F = - #ecall data
DOOFU= DELETE A.Prew  A.Mext
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The message “AVERAGE: 0001 - 0002" will appear on the
upper right side of the display.

a4 OCT 23:57:58
11|

( AVERAGE: @AE1 - AEEZ ])
FT =R 15]

................................................ EPOMEMTIAL 1.8
Eual LIHERR ZBHz—QBkgé

TOP B4 0OCT ‘94 @26
bl Hz L-3
= Chanhel 1 of 2 HORMAL -
d= . A= 39.&
-+ PHOMS= 33.3
! TACH= 8.8 SFEED= a.8
#recall data

3. Press the numeric keys and horizontal arrow keys to enter
the range of record numbers of the autostored records to be
averaged together.

4. Press the EXIT hardkey

EXIT Upon pressing EXIT a single averaged autostored record will

be created and stored into the next available record number.
The word AVERAGED will also appear on the right side of
the display indicating that this autostored record is an aver-
aged record.

5. Press the B.SUM [D] key to select the desired records to be

@ -[; summed together. @

241558 15:54:87 W.Fall  B.AUE KEEP
Hote:
L . BEEE
L= T S A EXFOMENT 1AL 100
bTIME Duzl LIMEAR z26Hz-ZE8kHz
STOR 24_FEB 982 181441605
- L I FILTER #27 588 Hz L-3
+ Chantiel of 2 HORMAL -
= 29.3 A=_ &7.9
=151 SO APPSR - - - - SR DIFF. Ph= 74.1 Shn= 18,63
REM38 TACH= B.8 SPEED= a.a
. H . #recall data
DOoFUs CELETE H.Prev H.Hext

The message “RMS SUM: 0001 - 0002 will appear on the
upper right side of the display.

24 FEE 28:42:15 Last H
118: ............................................... - "
SPL O, 1660
L= EXEFOMENT IEL 100
BTIME Dual LIMEAR ZEHz-20kHz
STOR 24 FEB_ 98 20:18: 13

BB I, B,FEEL5D pEeb:y

= A = .4

— DIFF. Ph= £5.8 Sn= S.EE
! TACH= 6.8 SFEED= 8.0
#recall data
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EXIT

EXIT

Press the numeric keys and horizontal arrow keys to enter
the range of record numbers of the autostored records to be
summed together.

Press the EXIT hard key.

In the third line down on the right hand side of the display
the word “SUMMED” will appear indicating that this
autostored record is a summed record.

251553 BE: 48257 W.Fall E.AUE E.MAX B.SUM  wsTIME KEEP

Hote:

SPL .Euﬂﬁﬁbl'
EXPOMENTIAL =

Cual LIMEAR 26Hz—Z@kHz
STOR 24 FEB 982 2@:1@:1@
FILTER #14 25.8 Hz L~3
= Chanknel 1 of 2 HORMAL -

d= - = =)
DIFF. Fh= 73.7 Sn= 18.3%
TACH=  ©B.8 SPEED= 0.0

.U i B8 Hz . #recall data
Lo0FUS DELETE A.Prev  A.Hext

Press the B.MAX [C] key to apply the Block Maximum func-
tion.

24 FEB 18:34:@87 W.Fall

116
5. BEEE
a8 IAL 1.2
bTIME LIMEAR 2EHz-Z2E8kHz
4 _FEE 95 18:44:83
e ER #27 SEE Hz L3
» Channel 1 of 2 HORMAL -
= . H=_ &7F.9
5@ DIFF. Ph= 74.1 Sn= 18.63
REM 6.8 SPEED= a.a
]

. -z y = . #recall data
COOFLUS DELETE A.Prev  RAu.Mext

The message “MAXIMUM 0001-0002” will appear on the
upper right side of the display.

: MAAIMUM:  Beal - 6eE2

EXPOMENT IAL 1.2

Cual LIMEAR 2EHz-Z2@8kHz
STOE 24 FEE 98 Z@:1@8:1@
FILTER #14 25.8 Hz_ L3
» Channel 1 OE 2 HORMAL -
DIFF. FPh= 73.7 Sn= 18.33

TACH= B.8 SFEED= @.@

#recall data

25 FEE B@:358: 46 Last M
11@

pooFus” "

Press the numeric keys and horizontal arrow keys to enter
the range of record numbers of the autostored records to be
applied in the Block Maximum function.

10. Press the EXIT hardkey.
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In the third line down on the right hand side of the display
the word “MAXIMA” will appear indicating that this
autostored record is a maximum record.

251553 B1:33136 W.Fall E.AVE E.HMAX E.5UM  wsTIME KEEF
: Mote:

SPL
EXFONMEMT IAL
[ual L ITHE
STOF 24 FE
FILTER #14
= Channel 1 o
o= . B=_ 54.
DIFF. Ph= 72.9 Sh=

TACH= 8.8 SPEED= 8.8

- .z - z - #recall data
DOOFUE CELETE A.Prev  A.Hext

11. Press the EXIT hardkey, if you are finished viewing the
EXIT recalled data, to return from the Recall Menu.

851?5T aE: eai 43 W.Fall E.AVE w=TIME KEEF

. Hotes TEST-1

A SPL AUERAGED:

QB b L EXFOMENTIAL 5
i Dusl [ IHEAR_2EHz-20k Hz
i RESET @4 _OCT_94 m3:53:55
T 7 SPE Az L3
- Chanhel 1 of 2 HORMAL -
R= 48.5

_ PHOME="192.9
!TFICH= @.@ SPEED=  @.9

. H . - #ecall dats
INITIAL DELETE H.Preu H.Mext #recall

To turn off the Autostore function press the OFF [A] key in

the AUTOSTOR menu. The byTIME message on the left side
@ of the display will go away. @
841?5T BF 4517 OFF boTIME delta endstor note
i
, SPL . BEE
GBI | .. EXPOMENTIAL 1.8
bTIFE Dual L IHEAR _2BHz-28kHz
' RESET @4 OCT 94 6r:d3i17
TB FILTER #-1 — .28 He Lo2
h * Channel 1 of 2 HORMAL -
' d= . R=" 34,7
BB | Fhons=" 54,3
LDC3B: ! TACH= 8.8 SPEED= 6.8
.50 Hz . = 6. 8kHz ! #dotted crae-
INITIAL beTACH TACHSET F.TRIG FILES

The routine just explained is for a manual start of the
Autostore function. The analyzer has the capability to begin
the Autostore function automatically by setting a frequency
trigger (explained earlier in this manual). After setting the
frequency trigger and activating the Autostore feature, press
the R/S hardkey to place the analyzer in the ARM mode.
Upon satisfaction of the trigger criteria the analyzer will
begin the Autostore and stop automatically when the end-
store time has been reached.
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Operation Modes

System Menu

To access the System menu from the Main menu, press the SYS-
TEM hardkey located on the left side of the analyzer. In this
menu you can select the desired mode of operation, perform a
calibration, select the desired filter band-width, 1/0 communi-
cations, or change the input filters.

#Chanls [A]

STANDARD [C]

There are three basic modes of operation of the analyzer. To
select the desired mode press one of the following keys:

FILTER CLRASS

STAMDRD CROSS  INTEHWSY) UMITS

: Hote:
: SPL 3. BEGA
2 B I R EXPOHENT IAL 1.5
: DIRECT LIHEAR Z@-26kH=z
ET 19 OCT 94 @1:55:1@
F 1 = TS S FILTER #i4 25.8 Hz L~
+ Channel 1 of 2 HORMAL -
d=_&1.9 A= 73.7
BIE L e e e e e e PHONS= 22.5
LDEZ?B : TACH=  @.8 SPEED= 0.8
5.8 Hz SEE_Hz 1@, BkH=z #dotted crsr
RECL I-0 HOISE IMPUT  clock COLOR  SETUP  FILES  RESETS

This key permits you to select the number of input channels to be
used for measurements. You may select up to the number of in-
put channels with which your analyzer is configured with.

19 OCT B2:@6E:15
158

' Enter # of Channels
138 : ................................................ EXPDNENTIHL

EESET 13 OCT 94 BI:SS:lB
[T T I FILTER #i4 25.8 H L

+ HEEE

z L.~
: = Channel 1 of 2 HORMAL -
: o= . A= F3.7
T B PHOMS=" "25.5
LDC?B' TACH= 8.8 SPEED= 8.8
.8 Hz TEE Hz T5.0kHz !E #dotted crsr

This key places the analyzer in a standard operation mode where
spectral data are measured for each of the different input chan-
nels, but no cross channel parameters are measured.
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CROSS [D]

This key places the analyzer in a cross channel mode for perform-

ing Autospectrum, Cross spectrum, Transfer functions, and Co-
herence measurements. This implies a cross channel
measurement between channel 1 and channel 2.

INTENSITY [E]

(optional) This key places the analyzer in the intensity mode for

performing; intensity, sound power, and quality measurements.
This mode of operation is discussed in detail later in this manual.

Selection of Units and Calibration

In the Units menu you can select either dBpv, SPL, or define
your own units of calibration. To select a units type or define a
new unit of calibration:

1. Press the UNITS [F] key from the System menu.
v 19 CICT B1:58:43  #Chanls STAMDRD  CROSS  IMTEMSY (UMITS ) FILTER CLASS
F Hote:
SPL A, AEEE
1 T T T EXFOMEMTIAL
: GIRECT |LINERR. 20-2kHz
H RESET 19 OCT 94 B1:S3:18
T1B 1o FICTeR #i4  25.0 He Lot
H = Charnel 1 of 2 HORMAL -
H d=_ El.9 =" 7.7
GE D BHoNE=""ga.5
Lu:u:?B H TACH= @.@ SPEED=  &.8
5.6 Hz SHE Hz 18, 8kH= #dotted crsr
AECD 1.0 MOISE  IMPUT  clack  COLOR  SETWP  FILES  RESETS
2. Press the name [B] key to assign a Units name to an unde-
R fined Units key.
B 19 FEB 16:11:25  SLOPE SAME  R.UNITS Hoise.F ml cal U cal lewsel
118 .................................................
5 SPL @, BEaE
GBI F e ENFOMENT TAL
: Cual LiRERR 28z-28kHz
; EESET 19 FEE_98 15:G5748
FE o FILTER #i4 25.8 Hz L3
: + Channel 1 of 2 HORMAL -
; d=_ 238 A= .
SEE e BIFF " Ph= 52.8 Spe " 2,43
REmsai ! TACH= 8.8 SPEED= @.8
.8 Hz EIE_Hz H. BkHz #dotted crar
INITIHL dB U SPL undef undef undef undef undef undef

The message “Push setup to name” will appear prompting
you to press on the undefined softkeys [K]-[P] that are

labeled “undef”.

19 FEB 16:13:45
llEi

H. BEaE
DB E e EXFOMEMT IAL 18
.31 LIHERR ZEHz-28kHz
SET 19 FEE 22 1e8:13:1
T T T FILTER #14 25.8 Hr L.3
» Channel 1 of 2 HORMAL -
d=_ 23.0 B=_ 34.9
=2 R R DIFF. FPh= 52.8 Sn=  2.43
REN38 ' ! TACH= 6.8 SPEED= a.a
Hz 38 Hz el tdod b gl
INITIAL Cundsf uhidet uhidet unidef undet undef )
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EXIT

EXIT

Press one of the undefined softkeys to be named. The mes-
sage “Enter units name” with a flashing cursor will appear
on the display. (Push SHIFT CLEAR to clear old name.)

191§EB 16:15:14 A C [ E F 5 H
Enter units name: unde
EXPONENT TAL 18
Dusl LIHERR ZBHz-2BkHz
EESET 19 FEB 28 1g:13:19
FILTER #14 25.8 Hz L-3
v Channel 1 of 2 NDRQHL -
DIFF Bh= 52.% Sn=  2.43
8.8 SPEED= 8.8

! TACH=
B BkHz ! *dotted crsr
H i) F

)
IMITIAL I

Enter the new desired Unit name “M/SEC” by using the
alpha characters appearing on the display. Typical names for
Units are: g, m/sec, ft./sec, or psi.

191558 16217253 A E c L E F 5 H
Enter units hanmed M/SEC

EXPOMENTIAL 1.8

Cual LIMERR 26Hz—28kHz
RESET 19 FEBE 98 16213819
FILTEE #14 25.08 Hz <3
a Chanhel 1 DE 2 HORMAL -
DIFF. Ph= S2.8 5n= 2.43

B.8 SPEED= 0.0

: ! TACH=
5 T Hz &30 Hz B GkHz ! #dotted crsr
IMITIAL I J K H o P

Press the EXIT hardkey. The new name “M/SEC” will
appear on the softkey previously selected.

19 FEB 16:12:37  SLOFE  nhame SAME  R.UMITS Hoize.F mU cal Ucal lewel

E SPL B . ARAE
- R R EXPONEMT IAL 15
: Dual LIHERR ZBAHz-2@kHz
| RESET 19 FEE 98 16:131@5
R FILTER #14 25.8 Hz L3
: a Channel 1 E 2 NDRQRL -
o S DIFF. Ph= 52.8 Sr=  2.43
RENBB: ! TACH=  B.@ SPEED= B@.@
T« 8 Hz E38 _H= . BkHz *dotted crat
IMITIAL dB el SFL (M/SEC) undet undet undef undet hdef

Press the newly named unit key (M/SEC). The new name
will appear on the upper right side of the display.

M-SEC o, BEaa
P TIHL 1.8

H
Dusl LIMEAR 28Hz-20kHz
98 16:19: 1A

IQITEB 16:28:20 #Chanls SLM+A  STAMDRD CROSS  IMTEMSY UMITS FILTER CLAS=

Z5.8 Hz_ L-3
: * Channel 1 of 2 HORMAL -
: d=_ ZI.@ A= -
1 S R GIFF, PR=7SPL? Sn=
REM__: ! TACH=  @.8 SPEED=
wo 8

=8 Hz o8 Hz
#wdotted crarINITIAL I.0 IG.GEN INPUT clock COLOR ML

7. Press the EXIT hardkey to return to the System Menu.
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Calibration based on a Reference Signal

Before calibrating the analyzer, verify that the exponential detec-
tor has been selected. To calibrate the system based on a refer-
ence signal:

1. Press the UNITS [F] key from the System menu.

F 2. Select either the SPL [J] key or one of the user-defined keys
[K]-[P] to which the calibration level will be assigned.

191553 16:18:57 SLOPE hare SAME R.UHMITS Hoise.F mU cal U cal lewel
SpL 3. 0BED

9a ;- EXPOMENTIAL 1.8
: Duzl IHERR _Z2@Hz-28kHz
| RESET 19 FEB 93 16:13:85
FE p o e FILTER #14 23.8 Hz L-3
: E_Channel 1 05_2 HORMAL -
7 DIFF. Ph= 52.8 Sn= 2.43

REM__: I 2 TACH= 8.8 SPEED= B.8

T
5.8 Hz {a ol 3] TS
INITIALD a8 s CUSFL) (MesEC  uhded undef  undef  undef - undef)

3. Apply a known excitation level, say from a microphone cali-
brator, to the transducer (in this case a microphone).

4. Press the R/S hardkey to run the analyzer.

@ RESET @
R/S 5. Move the cursor to the frequency of excitation by using the
left or right arrow keys. Press the level [H] key.

191558 16:25:39 SLOFE hare SAME R.UHMITS Hoise.F mU cal 1 cal

L 22. 4608

11@ IAL 1.8
51 LIHEAR Z2BHz-2@kHz
9 FEB 98 16:123:16
s FILTER #24 258 Hz L-3
= Channel 1 05_2 E?RMRL -
e = 92.%6 Sn=  38.61
REMSB B.8 SPEER= B.8
0.8 Hz \?U/ B30 _Hz 0. GkHz #dotted crar
IMITIAL dE SFL M~SEC undef undef undef undef undef

The message 'Enter Level XXX' will appear on the right side
of the display prompting you to enter the known excitation
level, via the numeric keypad. For a LarsoneDavis Model
CAL250 calibrator the level will be 114.0dB.

19 FEB 16:26:25
138

Enter Leus] 114+

. :]
LET-1 b EXPOMENT IAL 15
Dual LIMEAR ZBHz-z@kHz
ELIH 19 FEE_22 16:125:16
DE Pl FILTER #24 258 Hz LI
+ Channel 1 of 2 HORMAL -
d=_1@0.8 =_ 91.2
= 1 T . DIFF. PR= 92.6 Sr= 38.6@
REM58 TACH= B.@ SPEED= @.8@
208 Hz [315] Hz o, BkHz #dotted crar
IMITIAL
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6. Press the EXIT hardkey to return to the System Menu

EXIT Verify the calibration by placing the unit in the RUN mode
and turn the calibrator on. The level displayed should agree
to the level entered when calibrated.

191558 16:28:58  SLOPE  hame SHME  R.UMITS Moise.F mU cal U cal level

SPL 31,3468
T T EYFONENTIEL 18

Dual  LIHEAR 26Hz-28kHz
ROM___ 19 FEE_98 1f:38:27
FILTER #24 258 Hz L3
sl of 2 HORMAL

e R " EE

= 114.0 =* 165,
R R - DR NP s = ={63.2 Sn=  £I.62
REMSB TACH= 6.8 SPEED= a.a
. z z . z H #dotted crse-
INITIAL dB el SPL M-SEC uhded uhded unidef undet uhdet

The analyzer has now been calibrated to a reference level,
and the reference level assigned to a Unit name. You may
assign up to 6 different Unit names with 6 associated calibra-
tion reference levels.

These names and reference levels may be stored as a file to
& the memory of the analyzer by pressing the STORE hardkey
STORE for future recall.
@ Calibration based on a Transducer Sensitivity Value @

This topic will be covered in detail in the Vibration Analysis sec-
tion of this manual.

Selection of Filter Type - Octave, Fractional Octave, and FFT

To select a filter type, press the Filter [G] key from the System

Menu.
19 OCT @1:55:43  #Chanls STAHDRD CROSS  IMTEMWSY UMITS FILTEF) CLRASS
(0T BL:SEI4T #Chanls  STAMDRD CROSS INTEM (FLLTE
Hote:
FL 6. Baaa
F 1 R EXFOMEMTIAL 1.8
DIRECT LIMEAR  2E-28kH=z
ESET 19 OCT 24 A1:58:1A0
F T R FILTER #l4 25.8 Az L-3
+ Channel 1 of 2 HORMAL -
= &l. A= 73.7
L= PHOMS=" "2g.5
LDC?B ! TACH= B.a SPEED= a.a
5.8 Hz TEE_Hz TE. BkHz !E #dotted crsr
RECD 1-0 HOTSE INPUT claock COLOR SETURP FILES RESETS

For Octave and Fractional Octave analysis perform the fol-
lowing:

1. Press one of the following keys:

2-5
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1/1oct [A] For octave band analysis. Note designation in right hand corner.

191%ET E2:27:13 1-3oct  1-12oct lonsg shart.

SPL 3.7256
118 ........................................ - EXPDNENTIHL -~
PEERMF LIMERR 28-28kH=z
STOF 19 0OCT 94 B2:ZF:pg
DA e SRR e FILTER #15 31.5 Hz L-1
= Channel 1 of 2 HORMAL -
= . A= 183,
?B ...................................
LDIZ:sla TACH= 8.8 SPEED= 8.8
#dotted crar

rd
HECD 1881 ine 28811ne AEE] ine 88811!’19 FFTZDDN WIHDOW BRSE-Ed

1/3oct [B] For one third octave band analysis.

lons shart.

SPL I.7rad
w EAPONENTIHL =3

FEERMF LIMEAR_ Z28-28kHz

STOP S 0OCT 94 |A2:31:@3

FILTER #14 25,8 Hz L-3
b _Chan el 1 'F‘ 2 NDRMHL -

Pronel (1.7
TACH= 8.8 SPEED=  @.8

B z = o #ootted crsr
RECD 1881 ine 29811ne 4BE1line S081line FFTZDDM WINDOW BASE-Bd

2. 1/120ct [C] For one twelfth octave band analysis. Press either
191%ET B2i32:58 1-loct 1/30cL long short

5 12ag

4a 22 7 RE LA13
£ HORMAL =
3 R="1082.8

H.8 SPEED=  B.8@

. z 1 .z #dotted crar
ABCL: 1@Aline Z8E]ine 48@1ine SAE1ine FFTZDDN WIMDOW BASE-Ed

the long [F] , short [G] , reverse [H] key to select the type of
digital filter algorithm used.

long [F] Satisfies the ANSI S1.11-1986 requirements for Type 0-AA classi-
fication with optimal passband flatness and stopband rejection.
This is used more for measuring steady state noise, because of the
better resolution due to the steep filter skirts.

191§EB 16:37:24 1-1loct 1-3oct @ short  reuvsrse

21.6758
/8

TN
i s
i T

d=_ 4é.4 1854
DIFF. Ph=182.1 Sn— v4.48

TACH= 8.8 SPEED= .8
138

5. Z. : — a4
INITIAL 1861ine 30811ne 46B1ine GA81ine FFTZO00M WINDOW BASE-EA

short [G] Satisfies the ANSI S1.11 -1986 requirements for Type 1-D classifi-
cation. This is used for measurements which require a particular-
ly fast filter time response such as gunshots. The slope of the

2-6
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short filter skirts is less than that of the long filter, however, the
resolution of the short filter is not as fine as that of the long filter.

191558 16:38:18  1-1oct  1-3oct long reverse
z 35

H 13. 6668
R - R - - EXPOMEMTIAL

H Dual LIH

H STOP 19 F

R R - - TR FILTER #14 -

: = Channel 1 of 2 MORMAL -

1Y
TeT"
o0
-2
=)
bl
T
]

= LB H=_185.5
DIFF. Ph=182.% Sn= 7Z.85

TACH=  @.8 ZPEED= 0.0

.4 Hz Bal Hz B, bkHz HpanQe 128
IMITIAL 188line 208line 4B@1ine SBAline FFTZ00M  WIMDOW BASE-Ed

reverse [H] The reverse time short filter is used for measuring short RT. It re-
duces residual time of the filter by a factor of 10. It allows mea-
surements of RT at 200 Hz down to about 20 ms.

13,668 1813800 slost ISest tons  shert.(pevers)

L 13 6EEE
FOMEMTIAL 15
51 LIHEAR ZAHz-2@AkHz
aF 19 FEE 93 16:37:49
LTER #14 25.8 Hz S-3
Chngel 1 of 2 HORMAL -

TR T . R P

s bl

rabe . R Brpolpl oo BeClESS
REM ; TACH= H.8 SPEED= H.6

[ R SRR, m e 148

INITIAL laaline-Zéalfne 48@1ine 96511ne %FTZDDH WIMDOW BRSE-Ed

4 TINTmL

3. Press the EXIT hardkey to return to the System Menu.

EXIT

For FFT Analysis perform the following:

There are three parameters which must be defined to perform an
FFT analysis; the number of lines, the window type, and the full
scale frequency.

1. Press one of the following keys to select the FFT analysis
mode and the number of lines. Note H4AA designation
when 400 lines is selected.

100line [1] 100 line FFT
200line [J] 200 line FFT
400line [K] 400 line FFT
800line [L] 800 line FFT

12 FEB 17:83:1% 1s1loct  1-Joct long short  reuverse

: SPL 41. SEER
R R R EXPONEMT IAL
H Ineut. 1 LINEAR Z2BHz-28kHz
FRED. 10 ' BopadisCoann
........................................... R R =z
» Channel 1 of 1 HORME
d= 47.3 2= E&3.8

TACH= 8.8 SPEED= 8.8

: =T THHDE, O #dotted crar
166line 20@line 4881ine 2881ine JFFTZ00M WIMDOW BASE-Ed
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2. Press the Window [N] key to select the desired time weight-

% ing window.
Pq 19 EEB 17183219 1~sloct  1-3oct long short  reverse
41,5688
.................................................. E%POMEMTIAL 1.8
f InFut 1 LIMERR 2BHz-2EkHz
f =) 19 FEE 92 17!@3:0%
........................................... ErRED. 60, AO0EH= H4aR
= Channel 1 of 1 HORMAL -
) d= 47,9 = &5.8
REM18 TACH=  @.® SPEED= @.8
aa. = - #dotted crer
TIAL 1881ine 288line 48@line BAAline FFTZO00M\ WIHDOW/BASE-Ed

3. Press one of the following keys to select the time weighting
window.

19 SEB 1ra@5: o9 (’RECT. HANHTIHG FLAT ZEROPHD  IMPACT ERP-2 EXF-4 EXP—S?)

SPL H, BEEE
= R ERPOMENT IAL 1.8
: Input 1 LIMEAR 2BHz-Z28kHz
: EESET 19 FEE 92 _17:@4:18
I FREL. aa, BagaHz HEAAR
: - Chantel 1 of 1 MORMAL -
: d=- 33.9 == B.B
BB e
REMIBE TACH= 8.8 SPEED= g.4
80, HEaG o= 1 TooEY, ooeg £ A #dotted crse
IMITIAL

RECT.[A] For Rectangular Weighting on all channels. Provides the finest
frequency resolution but is often accompanied by excessive leak-
age of energy to the neighboring sidebands.

@ HANNING [B] For Hanning Weighting on all channels. Used with steady sig- @
nals, gives better frequency resolution.

FLAT [C] For Flat Top Weighting on all channels. Used with steady signals,
gives better amplitude accuracy in the passband.

ZEROPAD [D] For Zero Pad with/ without Bow Tie Correction on all channels

IMPACT [E] For Impact Weighting on channel 1 Rectangular Weighting on
Channel 2.

EXP-2 [F] Impact Weighting on channel 1 Exp-2 Weighting on channel 2
EXP-4 [G] Impact Weighting on channel 1 Exp-4 Weighting on channel 2.
EXP-6 [H] Impact Weighting on channel 1 Exp-6 Weighting on channel 2.

The Impact and Exponential Weighting windows are generally
used for modal analysis applications.
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3200 TRAINING MANUAL

4. Pressthe BASE-Bd [O] key to select the Full Scale Frequency

[ Baseband.
O 19 EEB 17:@3:19 1-1loct  1-Foct long short  rewverse
SPL 41,5688
TE - e EXFOMEMTIAL 12
p Iteut 1 LIMEAR 20Hz—28kHz
i STOP 19 FEE 935 17:@3:63
sell - ERER. B0, BePEHz H40R
= Channel 1 of 1 HORMAL -
d=47.9 = E£5.8
I BB
REM19 TRCH= H.8 SPEED= .8
B, = - mertbed crar
IMITIAL 188line ZBEline 48@line 20Bline FFTZOOM WIMDOW BASE-Bd

5. Press one of the following keys to select the upper band
edge. Your selection will be identified on the lower right side
of the frequency axis.

1910EIT B2:35:53 ( ORDERS  Z28kH=z 18kHz SkHz  2.0kHz_1.25kHz &25Hz 258Hz>

3@ R R I R SELECT UPPER BHND EDGE
: SPL B, Baga
11@ Pt EHPDNENTIHL 1/8
: FREAMF LIHEAR 2@-2@kH=z
EES 19 OCT 94 B2:35i4a
-5 B T FREE!. 16235, BgaaHz HSAA
» Channel 1 of 2 HORMAL -
d= 5.9 = 3I3.1
?B B I R I
LDCEB : TACH=  @.8 SPEED= 0.8
nBCgB.EBEB oof= 1 HEoEe, o008 £ A #wdotted crar

Orders[A] Highest order in Hz.
@ 20kHz [B] 20kHz upper band edge. @
10kHz [C] 10kHz upper band edge.
5kHz [D] 5kHz upper band edge.
2.5kHz [E] 2.5kHz upper band edge.
1.25kHz [F] 1.25 kHz upper band edge.
625Hz [G] 625 Hz upper band edge.
250Hz [H] 250 Hz upper band edge.
NOTE: When performing a baseband analysis, if the selected full-scale

frequency is >10kHz using two channels the analysis will not be
performed in real-time.
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3200 TRAINING MANUAL

6. Pressthe FFTZOOM [M] key to select the desired Zoom fac-

# tor.
hﬂ 12 EEB 17:83:19 lrloct  1-Foct long short  reuvsrse
E SPL 41. 5608
L R R EXPONEMT IAL #8

InFut 1 LINEAR 2@8Hz-28kH=z
3 STOP 19 FEBE 92 1/7iE3id3
sall FRER. B8, BEaEHz H4A0

» Channel 1 of 1 HORMAL -
d= 47.3 2= E3.8

TACH=  @.8 SPEED= a.a

#dotted crar
WIHDOW BASE-Ed

Iﬁalingliéaline 4681 ine }EFTzaom
7. Select the desired Zoom Factor, 1 through 512, by pressing a
key [A] - [K]. Your selection will appear below the frequency

axis of the display.

19 EEB trimszas (1 2 4 B 16 32 64 )

SPL 8. Ba6E
T o e EXPDHEHTIHL 1.
: Input 1 LIHEAR 2EHz—2@kHz
: RESET 19 FEE 92 l7:02:20
7 EREG. 66, BEPEH: HoRA
: = Chanhel 1 of 1 MNORMAL -
d=- 33.9 I=- .6

REI"IIBE TACH= B.8 SPEED= .8
|51 =5 ]5Tc] =t_1_J) {00nE. oeeE = A #dotted crar
IMITIAL 1 De Al ) ERSE-Hz

8. Press the EXIT hardkey to return to the FILTER Menu.

@ EXIT 9. Press the EXIT hardkey to return to the SYSTEM Menu. @

I/O Communications

Selecting a baud rate

1. Press the I/O [I] key from the System menu.

Y 191%ET B1:158:43 #Chanls STRAMDRD CROSS IMTEMSY UMITS  FILTER CLASS
| : Hotes
@, BEEE

: SFL
L R T T EXFOMENTIAL 1.8
: DIRECT LIMEAR 268-2BkH=z
RESET 19 DC£594 ﬁl (53018

LLB e RESET 19, i1
H » Channel 1 of 2 NDRNHL -
H B A= 73.7
L BRI PHDHS= ag.5
Loc_ i TACH=  @.@ SPEED= G.4
o8 Hz DEE_Hz Td. 0kH= !E #cotted crse
ABCD 110 HOISE  IMPUT  clock  COLOR  SETUP  FILES  RESETS
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3200 TRAINING MANUAL

2. Select the desired baud rate by pressing one of the keys [J]-
[P].

The message “RS232 XXXX BAUD SELECTED” will appear
on the upper right of the display. The XXXX indicates which
baud rate you have selected.

13 00T 241396 3ZOERE KEY @ KEY B Besrer RSL-INT INFUT.H
SPL &, BEEE
TLB e v s TRPPR EXFOMENTIAL -8
: FREAMF  LINEAR  28-20kHz
: RESET 15 OCT 94 B2:d6: 65
GE e TRPPR FILTER #4@ 18.0kHz L-3
: * Chanhel 1 of 2 HORMAL -
; d='a4.1 T=" S5.4
PE e e e e T EHOMS=""72.3
Loc,_ ; l TACH=  @.8 SPEED=  @.8
=G Az 7 TEORHE T
RECD RS-232 (30 508 2B J9be  4ome  dedd 19090 )

3. Press the EXIT hardkey to return to the System menu.The
EXIT analyzer is ready for communication to a peripheral device.

I/O port control

Key A and Key B The most common use of these keys is in conjunction with the
control LarsoneDavis Model 2260 Intensity probe, which has two keys
@ (thumb and forefinger) on the handle. These two keys can be @

programmed such that a press of each of these keys simulates a
press of the softkeys or hardkeys on the analyzer.

To program either of these keys perform the following:

1. PressKEY A [D] or KEY B [E] key.
T 19 OCT B2:41:06 Jz2BEaRc B) Beerer RS14INT IMPUT.M
D JOET m2:dizge o dzeERc o (( KEY A KEY ]
; SPL a3, Baaa
LLB Lo EPhaENTIRL  1e®
: FREAMF LIMEAR Z2E-Z@kHz
T 19 OCT 94 BZ:r4a:@s
U ga .................................................. FIEEEﬁng?BI é? BkNERMIﬁE
E I T P ..... EEDNSEIIPZS =
LDCE@ ............................................ i . ! THCH= a. a SPEED: a. a
5.8 Hz S86_Hz 16, BkH=z tdotted crsr
HECD RS-23Z2 Juta ] [=1515] 1268 2488 45aE DEEE 19288
The message “PRESS [-], THEN THE KEY” will appear on the
upper right side of the display.
+

2. Press the “-” minus hardkey
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RESET &
R/S STORE

Beeper Control

3. Press the softkey or hardkey to be assigned to Key A or Key
B. Typically the R/S hardkey is assigned to Key A, and the
STORE hardkey is assigned to Key B.

n<

NONE [A]
ALL [B]

KEYS [C]
OVER [D]
ERROR [E]

1. Press the Beeper [F] key.

19 OCT B2:41:06 I2BARC KEY A KEY B (Beerer) RS1-INT IMPUT.H
(g7 pzaties  szeeRc  kew A Kev B (Beerer)
PL A. A8aE
T T S PO E%FONENT IAL 15
FRERMF LIMEAR  28-28kHz
ESET 19 OCT 24 @Z:d4@:@5
L B I I R ILTER #48 18.8kHz L3
= Channel 1 Dg_Z HORMAL -
e I S P e PHOMS=" 72.
LDCSB ! TACH= 8.8 SPEED= 8.8
5.8 Hz SEE_Hz 16, GkH= #ootted crse
RECD R5-232 380 L) 1208 2408 4208 SEEE 19280

2. Press one of the following keys to program the beeper func-
tion:

19 FEE 17:23:11 HOHE ALL KEYS QUER ERRT
FEE 17:23:11 NONE AL KEVS  OVER  ERRQ S —

H SPL o . BEaa

P+ e e e EXFOMEMTIAL -
InFut. 1 LINEAR Z2@Hz-2@kHz
RESET 19 FEB 25 17:@3:30
@8, BEEEH= HOAR

B RESET
H * Channel 1 of 1 HORMAL -
: d=- 33.2 Z=— EB.E
4 R I
REMIBE TACH= ®@.8 SPEED= B.@
B8, BA0E oof=— 1 TH@00. 8608 & A # DG outreut
INITIAL

No beeper signal at all.

Beeper signal for a key press, an overload condition, and an error
condition.

Toggles On/Off the beeper signal for a key press.
Toggles On/Off the beeper signal on an overload condition.

Toggles On/Off the beeper signal on an error condition.

2-12
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3200 TRAINING MANUAL

Operation of the Noise and Signal Generator (Opt 10 &
Opt 11)

Option 10 Noise Generator

The Option 10 Noise Generator has the capability to produce
Pink noise, or White noise, and control the mode of operation of
the noise. It is accessed in the System Menu.

1. Press the NOISE [J] key from the System menu.
Z 19,0CT B1:58:43  #Chanls STAMDRD CROSS INTEMSY UMITS FILTER CLASS
J é Hote:
: 2P . G
138 I EXPOHEHTIAL i
: CIRECT LIHEAR  28-20kHz
: RESET 15 OCT o4 B1i53:1a
118 e FILTER #14 25,8 Hz "Lo3
: » Channel 1 of 2 HORMAL -
: d=" &1, R=" 73,7
BB PHonE=""ga.5
Loc, | TACH=  @.8 SPEED=  @.6
.8 Hz S 18, 6kHz *dotted crar
AECD: 1o0 (C HOISE) IMPUT  clock GOLOR  SETUP  FILES — RESETS

2. Select the desired spectral content by pressing the PINK[M]

@ or WHITE [N] keys: @

@6 QCT 15:33:38  ON OFF  OH/RUN OFF-RUM BURST
.
' SPL o, BEEE
TLB - e EEEEERRERRRREPRRPP PP EXFOMENTIAL 18
' Gusl  LINEAR  THz-28kHz
! RESET @€ OCT 94 15:28:1
P L REFET. B2, OCT 23 l9=2@:il
h = Channel 1 of 2 HORMAL -
! d=_ 554 A=" BE.7
T L . BRanEZ P s
Loc_ ITF!CH: 8.8 SPEED= @.8
.ok H SH.8 Hz Zy ] + #noise  HE.E
INITIAL CrIn WHITE ) DELAY  LEVEL

PINK[M] Equal energy content per percentage bandwidth.
WHITE [N] Equal energy content per constant bandwidth.

3. Press one of the following keys to select the mode of opera-

tion:
BSlgST 15:33:38 (DH OFF  OHsEUN  OFF-RUM BURST)
SFL [yl ]s ]
EXPONENT IAL 1.8
[ual LIMEAR  1Hz-Z@kHz
EESET 86 OCT_94 15:28:17
FILTER #24 298 Hz L-3
* Channel 1 of 2 HORMAL -
= . A= B&&.7
- PHOHS= 82.5
! TACH= 8.8 SPEED= a.a
« OB HzZ S, 0 Hz M. HkH= *hoize  ABA.A
IMITIAL FIHE WHITE CELRAY LEVEL
ONJA] Turns the noise source on.
OFF [B] Turns the noise source off.
2-13
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3200 TRAINING MANUAL

ON/RUN [C]

OFF/RUN [D]

BURST [E]

DELAY [O]

LEVEL[P]

Will activate the noise generator when the analyzer is in the RUN
mode.

Will de-activate the noise generator when the analyzer is in the
RUN mode.

Selects the burst mode. The repetition of the burst key is set by
pressing the Delay [O] key and using the horizontal keys to ad-
just the rate in seconds.

86 OCT 15:34:36 O OFF  OH/RUNM  OFF/RUN  BURF
138 P T SRR R A CPINK  NOISE IS OFF WARUM )
H SPL @, BEas
113 ................................................ EXPDNENTIHL 1/8
Dual  LINEAR THz-28kHz

a
RESET BE& OCT 94 15228117
93 ................................................ FILTER #24 258 HZ L/3
= Channel 1 of 2 HORMAL -
d= . A= &E.7
- FHOM3=" 82.5

! TACH=  ©.8 SPEED= 8.8

B, bEHZ o e
PTHK WHITE ((DELAY ™ LEVEL

NITIAL

The Delay function permits you to set a delay for when the noise
will be turned on. Typically used in conjunction with the ON/
RUN [C] function.

Level is used to set the output level of the noise generator.

The noise generator output is located on the top of the instru-
ment identified by the label “source output” located on the back
of the instrument. This output is typically used to drive a loud
speaker for room acoustics.

Option 11 Signal Generator

The OPT 11 Signal Generator provides swept sine (with
tracking filter and feedback level control), dual frequency
swept sine and a pulse generator in addition to the pink
and white noise provided by the OPT 10 Noise Generator.
Also, there is an autolevel feature for use with the pink
noise to assist in equalizing the noise level in a test room.

1. Press the SIG.GEN [J] key from the System menu.

191’;58 16:83: 17  #Chanls STAMDRD  CROSS  IMTEMSY  UMITS FILTER CLASS

L 6. aEaa
BIE e e e EX¥POMEMT IAL 18

EN LIMERR 2BHz-Z@kHz
EEZET FEE 92 1&:@3:4
R U EILTER #i4 25.8 Hr L3
= Channel 1 of 2 HORMAL -

d=_ 23,8 =_ 34.9
L R R T DIFF. Ph= 52.2 Sn=  2.43
REM_ & TACH= @.8 =SPEED= 6.8

bt = S I P P
5.8 Hz H 6. BkHz ! #dotted crar
IHITIAL I+0 (SIG.GEM )IMPUT  clock COLOR MLS FILES  RESETS
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SINE [I]
PINK [J]
WHITE [K]
PULSE [L]

SINE [1]

Q
A

EXIT

2. Select the desired spectral content by pressing one of the fol-
lowing keys:

28 FEB Ba:41:34 O OFF  OMsRUM OFF-RUM <-ATT  =:ATT
E SPL A, AREE
T R R R R ERFOMENTIAL
: Lual L IHEAR: 28Hz 28kHz
: RESET 2d FEB 92 88 36151
= FILTER #14 2s.0 L
H a Channel 1 OE 2 HDRMFIL -
21 R T I DIFF. Ph= 65.9 Sh= &.85
REH4B : ! TACH=  @.@ SPEED= B.8
S.8 Hz DL ! wdotted crar
IMITIAL ( SIHE FIHE WHITE  PULSE i DELAY

Swept sine generator.
Equal energy content per percentage bandwidth.
Equal energy content per constant bandwidth.

Pulse noise generator.

3. Select the SINE [I] key.

281558 B2:44i68 Fstart Ferd R.ze2 R.es Lse Les <—HTT —¥HTT

. DIFF Fh= £5. 9 Sh=
!! TACH= @.8  SPEED=

H .. ................. E-E . .n ................. e e ©
IMITIAL (SSTRRT aEND SWEEF LIH 2-tone  Auto-L FIL

A. Press Fstart [A ]. You will be prompted to set the lower
frequency limit via numeric keypad where the sweep will

begin.
2@ FEE @3:81:83 (Fstart Fend R.ze R.ez Lze Les <-ATT —HTT
o e (Foa) Fan R Rees L
SPL H. BEaE
TEIE E - e EXFOMEMT IAL 18
: Cual LIHERR ZEHz-Z28kH=z
: E 5 FEE_92 b2:3e:ol
- R FILTER Hi4 25.8 Hz L3
: + Channel 1 of 2 HORMAL -
S, B=_ 46.3
- R DIFF. Bh= 65.3 Sn=  6.85
REMan ! TACH= 6.8 SPEED= a.a
5.8 Hz [ H. BkHz ! #dotted crae
IMITIAL ASTART AEMD SWEEP LIM 2-tone  Auto-L FILTER

B. Press the EXIT hardkey.
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C. Press Fend [B] key. You will be prompted to set the upper

R (end) frequency limit, via the numeric keypad, where the
B sweep will end.
20 FER €9:01:08 Fstart _ Rese Rues | Lse Les  <-ATT  -3ATT
: PL A, aaEa
BB S e EhbonENT 1AL
145 ] LIMERR 2AHz-2@kH=
ESET 28 FEB 98 B3:36:51
TP FILTER #14 25.8 Hz L-3
H * Channel of 2 HORMAL -
H d=_ 34, A= 3
BB Birr e 65 8 0nd® %o o5
REM4BE ............................................ ! THCH= B.8 SPEED= B.8
o. 8 Hz 6i8_Hz M, Bk Hz ! wdotted crse
IMITIAL ASTART AEMD SWEEF LIH 2-tone Auto-L  FILTER
D. Press the EXIT hardkey.
EXIT

The rate of the sweep can be either logarithmic or lin-
ear in the frequency domain. Whenever one of the
parameters of the sine generator is changed,

E. Press the softkey [L] to select between Log and Lin.

L 281553 @3:@91288 Fstart Fernd | Foze | Roes Lse Les <=ATT  =:ATT
SPL 8. BEEE
T < I ERFOMENT 1AL 1.8
H Dual LINEAR ZBHz-2@kHz
EESET 26 FEEB 95 B3:36:51

BB e RESET 24 FEE 93 BB:iinis
H * Channel 1 of 2 HORMAL -
H o= 34,4 A=_ 4&.3%
B o DIFE. Ph= £5.9 Sh= .05
REM4BE ! THCH= B.8 SPEED= B.8
o. 8 Hz 6i8_Hz . U1z ! wdotted crse
IMITIAL ASTART AEMD SWEEF LIH 2-tone Auto-L  FILTER
Log Mode

When the Log mode is selected the sweep rate (decade/second)
is controlled by pressing R.se [C] and R.es [D].

28 FEE @9:82:34 Fstart Fend T.ze T.es Lse Les <-HTT —XHTT
128 p e N e e Sine Sweer OFF time -—0@
: EFL . B0a6
[ B EXPOMEMT IAL
: Dual L IMEAR Z@Hz-Z2EkHz
H RESET 28 FEE_ 93 B3:36:i51
T R I FILTER Bl4 25.8 Hz L~
H E_Channsl 1 05_2 HORMAL -
- T DIFF. Ph= 65.9 Sh=  6.85
REH4BE TRACH= 8.8 SPEED= a.a
]y} &30 _Hz 73, BkHz #dotted crae
IMITIAL TSTART aEHD SWEEP LG COUNT 2-tore  Auto-L FILTER
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Lin Mode

When the Lin mode is selected the sweep rate is still controlled
by pressing the softkeys [C] and [D], but in this mode the sweep
rate is in time (seconds) instead of a rate.

281558 B3:81:6828 Fstart Fernd R.ze R.es Lse Les <-HTT —HTT
E SFL &, GEEE
1 e R EXPOMENTIAL 1.8
H Dual LIHEAR Z&Hz-Z@kH=
: RESET 2R FEBE 98 BAE:3GiSl
- I I FILTER #14 25.8 Hz L=
H + Chanhel 1 of 2 HORMAL -
: d=_ 34, H= L3
B e DIFF. Ph= £5.9 Sh=  &.85
REM4BE ! TACH=  @.® ZSFEED= @.8
7.8 Hz &30 _Hz 0, BkHz ! #dotted crse
IHITIAL ASTART  WEHD SWEEF LIH Z-tone  Auto-L  FILTER

As mentioned above, press T.se [C] and T.es [D] to enter the
desired start to end and end to start sweep times.

F. PressL.se [E] and L.es [F] to adjust the output level, start
to end and end to start.

281558 B2:@1:82 Fstart Ferd R.z= RE.ez Lz= Les <-HTT —HTT
: PL H . BREE

LA oo e e e EXFOMEMTIAL 1-8
e LIHEAR ZHHz—Z@kH=
EESET 20 FEE 22 B2:7&:3
Lo B FILTER #14 25.8 Hz L=
* Charnnel 1 of 2 MORMAL -

34 B=_ 46

d= 34,4 o3
- I I BIFF. Ph= £5.9 Sn=  &.@85
REM43§ ! TACH= @.@ SPEED= @.@
.8 Hz &38_Hz . BkHz ! #dotted crsr
IMITIAL ASTART  FEMD SWEEF LIN Z-tone Auto-L  FILTER

G. Press @START [I] or @ENDI[J] to assign the sweep to
begin at the pre-selected start frequency or end frequency.

2815EB B2:81:828 Fstart Fend R.z= R.es Lse Les <-ATT —*ATT
E SPL |, GEan
1 R EXPOMENTIAL 1.8
: 3 LIMEAR ZBHz-Z@kHz
: EESET 20 FEB 982 B3:36iSl
BE P FILTER #i4 25.8 Hz L3
H + Channel 1 of 2 HORMAL -
: d=__ 34,4 H=_ 4&.%
B e CIFF: Ph= 65.9 Sh=  B.85
REM4BE ! TACH= @.@ SPEED= Q.8
.8 Hz DG o, BkHz ! wdotted crse
IHITIAL ASTART _ alEHD SWEEF LIH Z-tone Auto-L  FILTER

H. Press SWEEP [K] to initialize or pause the sweep.

281558 B3:81:6828 Fstart Fernd R.ze R.es Lse Les <-HTT —*HTT

SPL 8, BBEE

EXPOHEMTIAL 1.8

Duz HERAR: Z&Hz-Z6kHz

RESET 28 FEE_92 B8:I6:5l
4 25,8 Hz L3

d= .3
DIFF. Fh= &5, 9 Sh= .83

! TACH= B.8 SPEED= B.8
B BkHz ! #dotted crse

2-tone  Auto-L FILTER
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Dual Tone

The signal generator has the capability to activate a second tone
that will sweep simultaneously with the original tone. To look at
the signal generator output on the screen, you will have to put a
cable between the Sig Out on the back of the 2900B to one of the
2900B inputs.

I. Pressthe 2-tone [N] key to activate the dual tone.
%
20 FEB @9:81:82 Fstart Fend R.ze R.e= Lze Les <-ATT -*ATT
PJ 126 ¢
SPL H. Baaa
EXPOMEMTIAL 1.8
[uial LIHMERR 2EHz-26kH=
EESET 28 FEE 22 B3:3e:5l
FILTER #14 25.8 Hz L3
= Channel 1 of 2 HORMAL -
o= . B=_ 46.3
DIFF. Ph= &5.9 Sh= 6. 83
Ei TRCH= H.8 SPEED= |.6
Wt ISTART * SENG SWEEF  LIA nutg—tteglf?éﬁ
J. Pressthe L1 [G] key to adjust the level of the first tone.
w
G ZBIEEB- _8_9_ _4_8_ _5_6_ . _F_s_t._a_r‘_t,_ B _F_e_n_d _____ R .se R s L. e Les aF
L 116, 7058
BB e
al LIMEAR ZAHz-Z@kHz
g EE 92 @9:48:16
------------------------------ FILTER #i4 25.8 Hz [-3
+ Channel 1 of 2 HORMAL -
d=_ 72.2 A=_112.8
$ .............................. - gt L, $
P . T I Nt I l TnCH= BIB SPEED: B.B
. B3 _Hz W, BkHz wdottbed crsr
IMITIAL ASTART AEMD SWEEP LIH 1-tone Huto-L FILTER
The Sum Of The Relative Amplitudes Of The Two Tones
Are Set Equal To One, So The Relative Amplitude Of The
Second Tone Will Be Given By The Relationship L2 = (1 -
L1). Setting L1 To 0.5 Will Result In Both Tones Having
Equal Amplitudes. Once Setup, Both Tones Can Be Swept
In The Same Manner As A Single Tone.
K. Press the AF [H] to select the separation, in cycles,
X between the two tone.
H s
SFL 116, 7658
EXPOMEMT THL 1.8
Dual HEAR Z@Hz-2EkHz

STDP 2R FEE 98 B9:48:16
FILTER #14 25.8 Hz L~3
a Channel 1 of 2 NDRERL -
DIFF. Ph=121.2 Sn= 278.82

TACH=  ©.8 SPEED= 0.8

z . #dotted crsr
L SWEEP LIM 1-taone Auto-L  FILTER

. =
IMITIAL WSTART
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L. Press 1-tone [N] to return to the single tone mode.

%

QBIFEB B3:43:56  Fstart Ferd R.ze R.ez Lze Les Li aF

SPL 116.7658
EXPOMEMTIAL 1.~

Cual LIHERR 2EHz—2@kHz
STDP 20 FEE 92 B9:42:]1c
FILTEE #14 25.8 Hz L~#3
v Channel 1 of 2 NDRMHL -

1
DIFF Bh=121.2 sn= 2?8 22
TACH=  &.8 ZPEED= 0.0

TRz TI0 Az wdotted crer
IMITIAL ASTART  @EMD  SWEEP  LIN F!ut.o L F1LTER

Autolevel Control (Auto-L [O])

() QBIFEB B3:43:56  Fstart Ferd R.ze R.ez Lze Les Li aF

SPL 116.7658
EXPOMEMTIAL 1.~

Cual LIHERR 2EHz—2@kHz
STDP 20 FEE 92 B9:42:]1c
FILTEE #14 25.8 Hz L~#3
v Channel 1 of 2 NDRMHL -

1
DIFF Bh=121.2 sn= 2?8 22
TACH= .8 ZPEED=

TRz TI0 Az
IMITIAL ASTART  @EMD  SWEEP  LIN

This feature is used with the dual channel Model 2900B
to perform calibration of accelerometers and micro-
phones. For accelerometer testing, the output of the sine
generator is used to drive a shaker, upon which are
@ mounted both a reference accelerometer and a test accel- @
erometer. The signal from the reference accelerometer is
connected to the Channel 1 input and the signal from the
accelerometer under test is connected to the Channel 2
input. The instrument is set to the STAND 2 Mode with
FFT filtering active and the Max level selected for display.

M. Press Exit to return to the signal generator screen.

PINK [J] The Wideband Pink Noise Menu, shown below, is accessed
from the Signal Generator Menu by pressing PINK [J].
ZZ 261558 B2:53:14 13 LEVEL <-ATT —>RTT)
J EEEDNENTIRL 1/86'?85'a
Dual LIMERFR _Z2BHz-zBkHz
STOR 28 FEB_98 H9:52:35
FILTER #14 23.8 Hz L~
- Channel 1 of 2 HORMAL -
d= A=_111.@

S, 7 1
DIFF. Ph=124.2 Sn= 343.69
TACH= B.8 SPEED= 8.8
#dotted crar

Pink noise has equal energy per percentage bandwidth
(e.g., octave or 1/3 octave). As with the sine generator, the
level is set using the softkey LEVEL [E] and entering a
value between 0 and .9999 using the numeric keypad.
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The keys <-ATTEN [G] and ->ATTEN [H] will produce
attenuation or reduction in attenuation in 20 dB incre-
ments, also as described for the sine generator.

When 1/3 octave digital filters have been selected, the
generator can also produce 1/3 octave bandlimited pink
noise. From the Broadband Pink Noise Menu, the Band-
limited Pink Noise Menu, shown below, is accessed by
pressing 1/3 [A].

281558 lB:@2:11 WIDE OH OFF LEVEL <-HTT —>ﬂTT)

r2.42506

SPL
D L EXFOMENT IAL 1

Dual  _LINEAR 26Hz-20kHz

STOF__ 20 FEE_ 98 1@:G1:43

-o| e | .. IEUUUU . B BILTER B54 oofd He CLo3

171 of 2 HiRMAL -

)

+_Channe
DIFF. Ph=183.9 Sn=  84.56
TACH= 8.8 SPEED=  @.8

SRR -  [EEEEEEEEEY - FEIrir i
REM

.4 Hz Sl B bk Hz #cdotted crsr
INITIAL BOTH  SOLID  DOTTED

As with the wideband pink noise, the key LEVEL [E] is
used to set the relative output level of the signal, and the
keys <-ATTEN [G] and ->ATTEN [H] are used to add and
remove attenuation at all frequencies in increments of 20
dB. The keys ALL [I] and NONE [J] are used to turn On
@ or Off the noise in all 1/3 octave bands simultaneously. @
The On/Off status of the noise in individual bands can
also be set on a band-by-band basis, using the keys
ON [C] and OFF [D] to set the status of the band indi-
cated by the active cursor. In this manner, noise can be
generated for any combination of 1/3 octave bands, con-
tiguous or not.

When using the analyzer to measure the spectrum of the
noise generated, the user should bear in mind the effect of
filter selectivity (due to filter skirts not being perfectly ver-
tical) on the measured spectrum. For example, with noise
generated in a single band, the measurement will produce
a spectrum indicating noise in the two adjacent sidebands
at levels approximately 17 dB lower. This phenomenon is
associated with the measurement process only, and does
not represent the much more accurate bandlimited noise
actually being produced.To return to the Wideband Pink
Noise Menu, press WIDE [A], then press Exit to signal
generator window.
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White [K] The Wideband White Noise Menu, shown below, is
accessed from the Signal Generator Menu by pressing
| WHITE [K].
F( 28155%.19F?§F5?..P§FPPP llllllllllllllllllllllllllll LFQEF <-ATT —*ATT
; SPL 278. 8788
BB b B oMENTIAL 125
: Cual LIMEAR Z26Hz—Z@kHz
: STOR 28 FEB 92 1R:@5:51
R BTHEy F9,FEES 518
v=Channel 1 05=2 HORMAL -
5 [ DIFF. PR=112.@ Sr= 147.9@
REMSB A TnCH= a.a SPEED: a' a
} #dotted crar

INITIAL

White noise has equal energy per constant bandwidth
(e.g., narrowband FFT analysis). To view the change, go
back to the System menu, press FILTER, and choose 800
line FFT, press EXIT and go back to Signal Generator.
Wideband white noise can be used with either digital fil-
ters or FFT analysis. The LEVEL [E], <-ATTEN [G] and
->ATTEN [H] keys are used in the same manner as
described above for the pink noise generator.

QBITEB 1@:18:23 OFF  OM<RUM OFF-RUH <-ATT =*ATT

TACH= 8.8 SPEED= .8

#dotted crar
DELAY

When FFT analysis has been selected, a pseudo-white
noise output is possible. The Pseudo-White Noise Menu,
shown below, is accessed from the White Noise Menu by
pressing the key PSEUDO [A].

When FFT analysis is taking place, the analysis repre-
sents a finite number of frequency bands based on the
number of lines selected for the measurement (100, 200,
400 or 800). It is not really necessary, therefore, for the
generator to produce a truly wideband signal. In the
pseudo-white noise mode, the signals are generated at the
center frequency of each of the bands represented by the
lines of the frequency analysis. This permits the generator
output power to be concentrated on the same frequencies
which are being measured by the FFT analysis, even when
zoom analysis is being performed.
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PULSE [L] The Pulse Generator Menu, shown below, is accessed
from the Signal Generator by pressing PULSE [L].
3? BET 8313183 POS-HEG T.on T.off LEUEL)
@D REAL ! Hote! PULSE SIGMAL a4
L -5 Boat' P lHEar  1HE-cekds
STOP I8 OCT 94 A2i43834
- G - TIME 46.1718m5 REAA
*Time b-1
==+1, 664 E+BHLE=
= WGl Baze Fresusncda= ae, Baaa
E?CBB THCH= 8.8 SPEED= B.8
" Qe , AEEE ! Zo0M= 1 159.9212 E A #solid crse
IMITIAL

A series of either positive or negative pulses can be gener-
ated from this menu. The status of the generator is indi-
cated briefly by a message on the upper right of the screen
whenever one of the keys is pressed. The key POS/
NEG [B] will toggle the polarity between positive and neg-
ative going pulses, as indicated on the upper right of the
screen. The time increment for which the pulse is Positive
or Negative, in milliseconds, is set by pressing T.on [C],
entering a value using the numeric keypad and pressing
ENTER. The time increment for which the pulse is to have
a zero value, in milliseconds, is set by pressing T.off [C],
entering a value using the numeric keypad and pressing
@ ENTER. The LEVEL [E] key is used to set the output in @
the same manner as explained in the preceding sections.

Selecting Analog Input Filters

The analyzer has the capability of adding High Pass and Low
Pass analog filters to the Spectrum to cutoff any unwanted fre-
quencies without limiting the bandwidth of the instrument.

1. Press the INPUT [K] key from the System menu.
|
: IQIEET Ql}ﬁg}ﬂ;__#;hﬁqlg __________ STHHDBQ_ PBQES__IHTEHSV UHITES FILTER CLASE
K Hote:
: SPL . BEEg
138 R I EXPDHEHTIRL

1.8
DIRECT LIMNERAR_28—-2EkH=z

: EESET 1% OCT 94 H1:S5:168
| T T T FILTER #i4 25.8 Hzx L-3
! = Channel 1 of 2 HORMAL -
H = - A= F3.7
= T I PHOWS=" "88.5
Loc_ | E TACH=  @.@ SPEED= 6.4
=0 Hz S0 H=z TH. BRkH= ! #dotted crer
ABCD 1.0 HOISE IMPUT clock COLOR SETUP FILES RESETS
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2. Select one of the following analog filters:

191%8T B2:5@:35 DIRECT PRERMP AUTO.RA Hi<LoHz
L B, Baga
EXFOMEMTIAL 18
FREAMF LIHEAR 2@-26kHz
ET 19 OCT 94 B2Z:4B:05
FILTER #46 18.8kHz L-3
» Charnel 1 of HORMAL -
=_ 44 = Sg.4

d= .
FHOMZ= 7Z.3
TACH=  @.8 SPEED=

5] -
.8 Hz Ly P kpoize
AECD ( A-WET C—WET LIMEAR Jdt Jrotot baCHAR) ALRIO

A-WGT [I] A-Weighting.
C-WGT [J] C-weighting.
Linear [K] Linear with selectble highpass and lowpass filters.
[dt [L] Single time integration.
[[dtdt [M] Double time integration.

3. Toselect the high pass and low pass filters press the HiLo Hz

[G] key.
19,0CT B2:57:12 HIGHMZ> 1kHz  3.2kHz 18kHz  26kHz  32kHz  180kHz
SPL . BoEE
118 ............................................ IR EXPDHEHTIQL 1/8

FEERMF LIHEAR 28-28kHz
EESET 19 OCT 93kaz:4a:/35

ga ............................................ i ..... FILTER “48 IB_ HZ L 3
: » Channel 1 of 2 HORMAL -
: d=_ 44,1 = 5&8.4
TS N PHOMS= ~72.3
a.a
8.@

Loc ! ! TACH=  @.8 SPEED=

B ouE H . #roise
ABCL LaW-Hz> 1 H=z 5 Hz 18 Hz 28 Hz 5@ H=z i@8 Hz

The analog filters selected are identified on the right side of the

display.
lglggT B2ioe: 35 DIRECT PREAMP HUTO.REA Hi<LoHz
: 0. aaea
11@ .................................................. EHPDNENTIQL =
! FEEAMF  LIHERAI ZR-2@kHz
: EESET 19 OCT Seorrhes
9@ ............................................ R FILTER “4@ la. BkHZ L/3
: * Charnel 1 of 2 HORMAL -
: d=_ 44, = 4
frad 5 I I T I I R FHONS= TZ2.3
LEIEI58 THCH= B.8 SPEED=
.8 Hz —Ea Hz 18, 0kHz kpoize
AECD A-WET C—WET LIMEAR Jdt Jrotodt boCHAML - ALESIOD

4. Press the EXIT hardkey to return to the SYSTEM menu.
EXIT
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Setting the Clock

The analyzer has a built in internal real time clock for time
stamping measurements.

1. Pressthe clock [L] key.
@? IQIEET B1:58:43  #Chanls STAMDRLD CROSS  IWTENSY UHITS FILTER CLASS
L Hote:
: SPL A, A8EE
. B EXPOMENTIAL 1
: DIRECT LIMEAR 268-2BkH=z
RESET 1% OCT 94 218
LI oo FILTER #14 258 Hz
+ Chanrel 1 of 2 HORMAL -
= &1.9 A= 73
O PHOMG=""52.5
LDC?B ; TRACH= B.8 SPEED= B.8
5.8 Hz SEH _Hz 3 z #dotted crsr
RBECLD I-0 HOTSE IHPUT clock COLOR SETUP FILES RESETS

The following prompt will appear on the upper right of the dis-
play “DD/MM/YY HH:MM:SS” prompting you to enter the
current time and date via the numeric keypad.

281FEB 1@:45:37

R R
: Ao HH: MM SS

B, BaEa

.............................................. EXFOMENTIAL
Dzl LIHEAR 28Hz-1@kHz
EESET 2@ FEE 92 1B:47:d6

25.8 Hz  Ls3
+_Channel 1 of 2 HORMAL =

i d=__34.4 z=_ 49,2
GIE e DIFF. Ph= 65.9 Sh= 6.85
REM4@E ! ! THCH= @.8 SPEED= 0.8

............................................. reiotbed cran

.8 Hz 638 Hz . BkHz
IMITIAL

2. Press the EXIT hardkey after entering the time and date to

EXIT return to the SYSTEM Menu.
The new time and date will appear on the upper left side of
the display.
13 OCT B1:55:43 ) #Chanls STAMDRD CROSS IMTEMSY UNITS FILTER CLASS
é Hote:
: SPL A, BEEE
LBB e P NENTIAL i
: CIEECT LIMHEAR  2E-Z2EkH=z
: RESET 19 OCT 94 @1:53:18
18 e RESET 19 OCT a4 Bi:ga:l
: - Channel 1 of 2 HORMAL -
H d= . A= V3.7
BB g el s o
LDC?B : TACH= 8.8 SPEED= 8.8
5.8 Hz SHE Hz 16. BkH=z #dotted crsr
ABCD I-0 HAISE IHPUT clock CALaR SETUP FILES RESETS

Activating the External Color Monitor: (LD Model 2500 Color Video
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Adaptor required)

640X350 [B]
640X480 [C]
800X600 [D]

SINGLE [1]
DUAL [J]
QUAD [K]
LCD [L]

The Model 2500 Color Video Adaptor permits the analyzer to
communicate with an external color monitor (EGA, VGA, or
Super VGA) via the printer port of the analyzer.

1. Pressthe COLOR [M] key.

STAMDRD CROSS  INTEWSY UMITS  FILTER CLRASS

: Hote:
: SPL 3. BEGA
1 B ExPOMENT IAL 1~
: DIRECT LIHEAR 2B-28kHz
SET 19 OCT 24 @1:53:1@
1 = TS FILTER #i4 25.9 Hz L-3
+ Channel 1 of 2 HORMAL -
= &l. A= 73.7
L FHOMS=" "g5.5

LDC?B TACH=  @.8 SPEED= 6.4
5.8 Hz SEE _Hz 16, Bk D #dotted crsr
REBECD 1-0 HOISE INPUT clock COLOR SETUP FILES RESETS

2. Press one of the following keys to select the proper resolu-
tion of the monitor being used.

2BIEEB 18:53: 27 OFF (646)(358 Edia:458 SBBXSBBD

SPL B, BeaE
1 R EXPOMENTIAL 1
: Dual LIMEAR ZBHz-18kHz
| RESET 2H FEB 93 1Bidrfide
BE r e FILTER #14 235.8 Hz L-I
: + Channel 1 of 2 HORMAL -
: d=__I4.4 Z=_ 49.2
8 DIFF, Ph= 65.9 Sn= G.@5
REM4B : ! TACH= B.@ SPEED= @.8
S.8 Hz &30 Hz o, BkHz ! #dotted crar
IMITIAL SIMGLE — DUAL GUAD LCD

For EGA Monitors
For VGA Monitors
For Super VGA Monitors

3. Press one of the following keys to select the number of data
display windows to appear on the monitor.

ZBIEEB 1B8:53: 27 OFF S4Ex358 6dEd88 SRExoEE

SPL B, Beag
TEB r - e EXPOMEMTIAL 1
ENS LIMEAR Z8Hz-1BkHz
ESET 2@ FEE_ 92 1B:47:4
BB re e FILTEE #14 25.8 Hz L~3
- Channel 1 of 2 HORMAL -
= 3d.4 E=_49.2
B F oo e e e DIFF. Ph= £5.9 Sn= G.85
REM4B ! TACH= 8.8 SPEED= 8.8
7.4 Hz o T ! #dotted crsr
IMITIAL ( SIMGLE DUAL GILALD LCD

Single data display window
Two data display windows
Four data display windows

This will display a reproduction of the display on the analyzer.
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4. Press the OFF [A] key when finished using the external mon-

Q itor.
A 281558 18:53: 27 aFF E48x350 6468438 SEE=EEE
E SFL 8. aaaa
LB b e B HENTIAL 1
H Dual LIHEAR 2AHz-1@kH=z

RESET 28 FEEB 92 18 474e
.............................................. EILTER #i4 25.48 L3
E_Channel 1of 2 NDRMFIL -
.............................................. DIFF Ph 65 9 Sn— " 6 95

! TACH=  @.0 ZSPEED= 0.0
5.8 Hz €38 _Hz QB HkHz ! #dotted crer
SIMGLE  DUAL GUAC

5. Press the EXIT hardkey to return to the SYSTEM Menu.
EXIT
Resets
You can reset data and setups stored in the internal memory of
the analyzer.
To reset data or setups:
% 1. Press the RESETS [P] key. %
] I‘BIEET .B.l. .5.8. .4.3. . l#_Clh_a.n_lls __________ ) _T.Fl_NlDlR.D. ) .C_R.D_SlS_ ) _I.N_TlE_N.S‘r' UNITS FILTER CLRASS
P : Hote:
: SPL d. ggag
138 ................................................ EXPGNENTIHL /8
DIRECT LIMEAR A—- 20k He
RESET 19 OCT 24 \@1:o3:1o
118 ................................................ FILTER #14 25 H e
; = Charnel 1 of 2 HORMAL ~
: d=_ &1.9 H= 7I.7
98 R R I PHDNS_ 88 5
LOoC TRACH= H.8 SPEED= .8

=@ Az TOE_HzZ T8, BkAz ! wglot e
RECD 10 HOIZE  IWPUT  clock  COLOR  SETUP  FILES ﬁ

i
: SPL . BEe
FET- ] R R T EXPORENTIAL 18
' al L IHERR 28z —28kHz
' RESET 24 FEB 9F 13:531 15

QB T FILTER #27  Sée He orz

' E_Channel 1of 2 NDRTF!L -

- R R GIFE. Bh= 20.3 Sh=  16.48

REM__ ' !! TACH= 8.8 SPEED= 8.8

2 Nz Ton Nz . BRHz # DG outPut
ROOMS

R.MEMRY [A] This will perform a reset of the internal RAM of the instrument
and clear out all stored data and all user-defined setups bringing
the unit to a default state.

R.UNITS [B] This will perform a reset of the user-defined Units only.
R.SETUP [C] This will perform a reset of the user-defined Setups only.
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R.RT60 [D]
R.USER [E]

R.MACRO [F]
R.STATS [G]

EXIT

This will perform a reset of the RT60 data only.

This will perform a reset of the user-defined Weighting curves
only.

This will perform a reset of the user-defined Macros only.

This will perform a reset of the Statistics tables only.

After pressing one of the above mentioned keys, a message will
appear on the upper right side of the display “*ARE YOU
SURE?*” to make sure that you really want to perform the
RESET.

28 FEE 18:355:37 YES MO
12&8

E ............................................... T ——
H P g )

T E - ExPOMEMT IAL
: Dual LINEAR ZBHz-18kHz
RESET =28 FEE 92 1b:dr:

: 4E
L R I FILTER #14 5.8 Hz L-3
H » Channel 1 of 2 HNORMAL -

H d=__34.4 = .
B e DIFF. Ph= &3.% Sh=  E.83
REM4BE ! TACH=  ©.8 SPEED= 0.8
Hz &8 Hz 8. OkHz ! #dotted crsr

IHITIAL

3. Press either the YES[A] key or the NO[C] key.

281553 1625537 YES HO
H # ARE YOU SURE?
H @. BaaE
1 EXFOMEMT IAL 1
H [ual LIMERR Z2BHz-1@kHz
H EESET 20 FEE 92 1A:47:46
BB b e EILTER #1d4 558 He L%
H a_Channel 1of 2 NDRERL -
BB E e DIFF. Ph= 5.5 Sn=  £.05
REM4BE ! TACH=  ©.8 SPEED= 0.8
.8 Hz €30 Hz 70, BkHz ! #dotted crer
IMITIAL

The RESET will be performed if you press the YES key. If you
press the NO key, the RESET will not be performed and you
will be returned to the Reset menu.

4. Press the EXIT hardkey to return to the System Menu.
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Defining a reference spectrum

Shift Menu

SHIFT

In some applications it is desirable to compare two spectra, or to
display spectra relative to some user-defined spectrum.

The spectrum which is to be defined as the reference spectrum
must first be displayed on the analyzer. In most cases this would
be a spectrum that has been stored to the memory of the ana-
lyzer. If the desired reference spectrum has not been stored to
the memory do so now by pressing the STORE hardkey, then
press the RECALL hardkey to bring the spectrum to the display.

231FEB 28218327 W.Fall E.RAUE B. MAX E.SUM

pooFUE "

DELETE

KEEP

RECA—

Hote:

LG =

TACH=  &@.8 SPEED= B6.8

#recall data

1. Press the SHIFT hardkey to activate the Shift Menu (This
menu will only be active for 6 seconds, it will then return to

the menu prior to pressing the Shift key.

231558 28314333 H-HKIS  V-AKIS  ULSCHLE U.0OFSET H.SCALE H.OFSET SYSINFO

£.xt Hz W, bk Hz
McSTOP McWRIT  McREPT  McSTHRET

1.2250

i
DIFF. Ph= 93.2 Sh— 28,85
TACH= 8.8 SPEED= a.a

*dotted crsr
SameREF SetREF uskEF
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2. Press the SetREF [O] key to assign the displayed spectrum
as the reference.

[—

() 231558 28: 14835 H-AKIS  Y-AXIS U,SCALE W.OFSET H.SCALE H.OFSET SYSINFO
SPL 1.2258
EXFOMEMTIAL 1.8
Duzl LIHERR _ZBHz-2BkHz
STOP__ 23 FEB 92 2@:13:2

g
DIFF. Ph= 23. 2 Sn= 2.5

H TACH= ©@.@ SPEED= G.@
.8 Hz & F datted crsr
DOOFUS McSTOP MCNHIT MeREPT HCSTRRT SameRER SetREI wsREF

The spectrum will be placed to zero across all frequency bands,
and the vsRef indicator will appear on the upper left side of the

display.
B4 Egt 23147148 HORMAL Les MIH MAK SEL  DISPLRY  note DETECTR
. Hote: TEST-1
SPL F.TZo8
BY L EXPOMENTIAL 1.8
Dual LINEAR ZGOHz-26kHz
RESET B4 OCT 94 2313914
FILTER #-1 .28 Hz L3
+ Channel 1 of 2 HORMAL ~
A= 11.7

PHONS=""93. 4
TACH=  @.@ SPEED= @.8@
. .4 Hz #dotted crsr
IMITIAL ROOMS wsRPM  STAT  Mx. SPec F TRIG  SETUF  FILEZ RAUTOSTR

3. Press the R/S key. Note that how the current data are being
RESET compared to the reference spectrum. If the data in any of the
@ R/S frequency bands are greater than that of the reference spec- @

trum, the level will be above the “00” db line. If the data in
any of the frequency bands is less than the reference spec-
trum, the level will be below the “00” reference line.

23 FEB 2B:23:86 MNORMAL Les SEL CISFLAY rote DETECTR

H Mote:
: P
20 L OO EXFPOMEMTIAL
1 IH

DUz LIHERR_28Hz—2@kHz
: STOF 23 FEE 95 z@:22i16
N = o B EILTER ¥14 5578 e Lot

+ Channel 1 of 2 HORMAL
: d=-_18.7 A=

S. 4750

.a
DIFF. Ph= 68.5 Sn= 7.21
THCH= @.8 SPEED=

6.8
& Hz Iz #dotted crar
ROOME sRFM STAT M. F.TRIG SETUF  FILEZ AUTOSTR

If you desire that both Channel 1 and Channel 2 have a refer-
% ence spectrum assigned at the same time press the
N SameREF [N] key. This will assign a spectrum as a reference
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to ch. 1 and ch.2. As new data is analyzed you may switch
between ch.1 and ch.2 and view the comparison of the new
spectrum to the respective reference spectrum.

QSIFEB 28214333 W-AKIS  V-AKIS  W.SCALE Y.0FSET H.SCALE H.OFSET SYSINFO

SPL 1.2256
EXPOMEMT IAL 1.8

Dual LIHERR 2&EHz-Z8kHz
STOR 2% FEB 98 2R:13:29
FILTER #14 25.8 Hz L~3
a Chanhel 1 of 2 HORMAL -

= . = i
DIFF. Fh= §3.2 Sn= 208.83
TACH=  ©B.@ SPEED= 8.0

. z B3l HZ i, bk Hz #dotted crer
LOoFUsS McSTOP  McWAIT McREPT  MeSTRART SameREF _FetREF wsREF

SHIFT

4. Pressthe SHIFT hardkey, then the vsREF [P] key to return to
a normal display format.

231558 28214333 H-AKIS  V-AKIS  W.SCALE Y.0FSET H.SCALE H.OFSET SYSINFO

[a—

SPL 1.2256

EXPOMEMT IAL 1.2

Cual LIHERR 2EHz-Z2E8kHz

STDP 23 FEB o2 ZA1IiE9
5.8 Hz L3

= Channel 1 of 2 NDRMHL -

DIFF. Ph= 83.2 Sn=  20.85

Changin

TACH= B.8 SPEED= @.@

.8 Hz 558 Hz i, bk Hz #dotyed crar
DOOFUS McSTOP  FeWATT MeREFT  MeSTERT SameREF SetREF

g from a logarithmic scale to a linear scale

@

SHIFT

1. Press the SHIFT hardkey to enter the shift menu.

2. Press the Y-AXIS [B] key to change the y-axis.

231553 28:14:33  H-ARIS .SCF!LE U.OFSET H.SCALE H.OFSET SYSIHFOD

d= . = -
DIFF. Ph= 83.2 Sn= 2B8.685
THCH= 6.8 SPEED=

. = & z = #dotte
DOOFUZ McSTOF  McWAIT MeREFT  McSTRART ZameREF SetREF

The following menu appears:

Hote: TEST-1

1. 4586

EXPOMENT IHL 1-a
Dual EAR _28Hz-28kHz
2A: 45155

d= - = .3
i FREE Fh= &&.4 Sn= £, 28
TACH= @.% SFEED= ©.@8
#dotted crsr

LIN/LIN [A] Changes Y-axis to a linear scale and cursor reads out linear.

LOG/LOG [B] Changes Y-axis to a log gradations and cursor reads out log.

3-3
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LIN/LOG [C] Changes Y-axis to a linear scale and cursor reads out log.

SQU/LOG [D] Changes Y-axis to squared linear gradations and cursor reads out
log; useful for display of power spectral density.

Changing the Vertical and Horizontal Zoom

To change the scaling and offset of the display select one of the
following keys:

23 FEB 26114133  H-AKIS Y-RAXI U.SCALE U.0FSET H.SCALE H.OFSET ) SYSINFO
SFL 1.2258
L EXPOMEMTIAL 1.8

: Dua LIMEAR 2&Hz-28kHz
: STOR 23 FEE 28 2@ 13829
T FILTER ¥14 25.0 Hz L[-3
H + Chanhel 1 of 2 HORMAL -

; d=_ 35,3 A=_ E1.7
Siigg e R DIFE. Pl= 53.2 Sp=  2@.85
REMSB TACH= 8.8 ZSPEED= a.8
-8 HzZ Eskl HZ . bEH #dotted crar
COOFUS McSTOP  McWAIT  McREPT  McSTRRET SameREF SetREF usREF

V.SCALE [C] User selectable zoom factor from 1 to 8.

V.OFSET [D] User selectable offset. Use the horizontal arrow keys to shift the
window in multiples of 10 dB.

H.SCALE [E] User selectable zoom factor from 1 to 8.
@ H.OFSET [F] User selectable offset. Use the horizontal arrow keys to shift the @
window.

To check the analyzer battery:

3-4
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Basic Acoustics

B N

MEASURING SOUND

ay Misrophone

preamplifier

w instrument

power supply
(slm, analyzer,
chart recerder,
tape recorder, etc)
K Basic Acoustics /

B D

BASIC ACOUSTICS MEASUREMENTS

* Determine what type of measurements is to be made.
- free field
- diffuse field

* Choose the correct microphone for the measurement.
- free field
- random incidence

« Position operator correctly

\ Basic Acoustics /
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S’ B

MEASUREMENT TYPE

Free field measurement

- outdoor

- anechoic chamber

- no reflective objects in field

- sound is absorbed by the environment

\ Basic Acoustics /
% /B N %

MEASUREMENT TYPE (CONT)

Diffuse field

- Gymnasium

- Warehouse

- Shower

- contains hard or reflective surfaces

AT

‘/

/f\

\ Basic Acoustics /
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/B D

MICROPHONE SENSITIVITY

= The quieter the sound level, the more sensitive
the microphone must be.

« Conversely, the louder the sound level, the less
sensitive the microphone need be.

= Applications requiring measurements of very
small sound levels such as: outdoor night
measurements, quiet products, or quiet rooms
demand the use of a sensitive microphone.

= Higher sensitivity on a microphone is acheived
by using a looser diaphragm.

« In general, larger diameter microphones are
more sensitive than smaller microphones.

\ Basic Acoustics /

/B B

FREE FIELD MICROPHONE

+ Measuring in a free field
« Testing to IEC 651 standards (Europe & Japan)

+ Noise source is clearly identifiable. Microphone pointed at
the noise source

* Free field compensates for disturbances in sound filed.

4-3
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B B

RANDOM INCIDENCE

+ Used when measuring in a diffuse field.
+ Usewhen testing to ANSI 51.4 standards.
+ Used when location of noise source is unknown.

« Responds uniformly to sounds arriving from all angles
at the same time.

« Characteristics very similar to a pressure microphone.

e

R

\ Basic Acoustics /

B R

RANDOM INCIDENCE MICROPHONE

+ If random incidence microphone is usedin a free
field, microphone should be angled approximately
85 degrees to the sound source. Otherwise the
resultant measurement will be overestimated.

\ Basic Acoustics /
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B N

MICROPHONE RESPONSE

+ Free field microphones compensate for self created
disturbances in the sound field.

+ Random incidence microphones respond uniformly to
sound, regardless of the location of the sound source(s)

db

Free field

=\

|
|
|
| Random Incidence
|
|
|
T

Hz

\ 1000 5000 /
Basic Acoustics

1 R

CONDENSER MICROPHONE
qrid cap
diaphragm
¢
air vent —w
electrode
insulater {back plate)
T :,:j
vent conductar

\ Basic Acoustics /
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S’ B

MICROPHONE TYPES

« Condenser microphones

- requires a polarization voltage. Change in capacitance
between diaphragm and " charged” backplate is
propottional to change in sound pressure.

* Prepolarized (electret) microphones

- requires no polarization voltage. Uses a pre-charged " foil”
to detect change in capacitance which is proportional to
a change in sound pressure.

+ Piezoelectric microphones

- sound pressure causes a deflection in piezoelectric
crystal. This generates a charge proportional to sound
pressure.

+ Dynamic microphones
- uses velocity imparted to diaphragm by sound pressure to
move a coil through a magnetic field. This induces a
current proportional to sound pressure.
Basic Acoustics

B B

HOW A CONDENSER MICROPHONE WORKS

« Sound pressure deflects the diaphragm which causes a
change in capacitance between the diaphragm and
electrode (backplate)

« Change in capacitance is converted into an electrical
signal by maintaining a constant charge on the
electrode (via a polarization voltage).

« Advantages

- good acoustic sensitivity

- good frequency response

- low self generated noise

- low sensitivity to mechanical vibration
« Disadvantages

- fragile diaphragm (easy to damage)

\ - susceptible to humidity /
Basic Acoustics

4-6
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S’ D

NEAR FIELD AND FAR FIELD

b Field Far Fiokd

*  Near field -

f
FroaFickt | Felarart Pt

A

- the distance from a noise
source less than 1 wavelength
(of the lowest frequency of
interest) away from the noise
source... or 2 times the
dimension of the test item.

- Difficult to make measurements
in the near field.

« Far field Drect S
- the area beyond the near field \ T /

I
composed of the free field and /I
reverberant field. %

I
N
2 Xt I [F-) N
\ i Eart B /
Basic Acoustics

/1B D

FAR FIELD

*  Freefield
- the area between the near and reverberant field.
- this is the area where measurements should be made,

- this area is characterized by a 6 dB drop in sound
pressure per doubling of distance.

* Reverberant field

- the area away from the sound source where reflections
from walls and other objects can be just as strong as the
sound you are trying to characterize.

\ Basic Acoustics /

4-7
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OPERATOR POSITION

= The operator should be posstioned at least 1
msatar behind the mécrophone.

= The operators body shaould be o the sids ol
the micraphone.

= Body refleciion causas low irequeancy
arrors, These sfrors octur below 500 Hez and
can b= as large as § dB.

= Usa B bripod il posaibie

'.R .-l-..
- Basic Acouslics —

. D

SOUND LEVEL METER

* Features
- measures sound pressure level (SPL)
- weighted and unweighted SPL (rms)
- weighted and unweighted peak
- fast, slow, impulse response
- typically overall SPL
- some provide octave (11, 1/3) SPL's

+ Limitations

- SPL is a scalar quantity; provides no information on
direction of sound

- SPL dependent on measurement environment

\ Basic Acoustics /
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S’ D

FREQUENCT  LELATIVE EELATIVE RELATIVE
EETOMEE fre=re iE;
10 L] FEL Sl
125 854 51 112
18 587 285 65
20 505 2 5.2
25 -7 204 <d
315 584 BEl] E
40 -1 BE 2
50 0.2 Ry 1
o3 -2 4.3 0.8
0 -2L5 14 0.5
100 -1a1 58 .5
1258 -181 4.2 .
100 15 -3 a1
200 -4 -2 0
250 88 1.3 0
515 a8 0.8 0
400 48 0.5 0
500 B 0.3 0
830 -8 o1 0
800 08 [ 0
1000 o a o
1250 o8 o [
1000 1 o a1
2000 1.2 a1 0.z
2500 1§ 0.2 0.5
3150 1.2 04 0.8
4000 1 .7 0.8
5000 0.5 -2 XS
8300 a1 BE] 2
00 11 X 5
10000 25 43 44
12500 45 -1 2
-5 58
111 A

w

=2
22
s
£4

Basic Acoustics /

® D

DETECTOR RESPONSE

SLOW RMS DETECTOR

7

FAST RMS DETECTOR

ff’T@\

\ Basic Acoustics /

4-9




%X% @ rta_3200_training.book Page 10 Monday, March 2, 1998 11:00 AM

@

3200 TRAINING MANUAL

DETECTOR RESPONSE (CONT)

s Fast detector

- used when measuring noise/sound that is fluctuating
rapidly

- has a time constant of 125 ms; display updates quickly
*  Slow detector

- used when measuring " steady state” sound or when one
wishes to average out fluctuations

- has a time constant of 1 second
+ Impulse detector

- used when measuring impulsive phenomena such as
gun fire

+ -rise time can vary (typically < 1ms); decay time 2.9 dB

per second
\ Basic Acoustics /

/D BASIC SLM MEASUREMENTS ™

RMS & PEAK LEVELS

+ The peak detector shows the highest " peak” value for the
measurement.

+ The rms (root mean square) amplitude of a wave is the square root
of the mean squared displacementsduring the measurement.

+ For a sine wave the rms amplitude is .707 times the peak

amplitude (dB)

Lims ]~ e [-t
U U

\ Basic Acoustics /

4-10
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/ [I5) BASIC SLM MEASUREMENTS \

LMIN & LMAX

+ LMINis the minimum rms level that occured during the
measurement period.

+ LMAX is the maximum rms level that occured during the
measurement period.

Tevel {dB)

LMAK

NV

LMIM

P

\ time' /
Basic Acoustics

/ID  pasic SLM MEASUREMENTS I

LEQ & SEL

+ Leqis the equivalent continuous sound pressure level; the
average SPL.

+ SEL is the sound exposure level. It is the acoustic energy of
the entire sound event compressed into 1 second.

SPL

Leq

\ 1 secand Time /
Basic Acoustics

4-11




%X% @ rta_3200_training.book Page 12 Monday, March 2, 1998 11:00 AM

3200 TRAINING MANUAL

B N

SPL AND LEQ MEASUREMENTS

« Sound Pressure measurements

- done with a sound level meter

- set detector rate to fast

- max hold feature is handy for capturing " events”
* Leq

- requires an integrating sound level meter

- Leqis a single continuous dBA level that would
produce the same acoustic energy as the actual
noise history

- often measured in interval (hourly)

\ Basic Acoustics /

/1B h

STATISTICAL DESCRIPTORS

* Lnis the sound level (in dBA) that was exceeded n% of the
measurem ent duration

« done with an environmental noise analyzer
+ used to characterize "non ambient” events

level (dE}
Ly (LMAK)
Lzg //\\
= \_/ v
Lygg (LMINY

\ Lime /
Basic Acoustics

4-12
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/BB EyLL OCTAVE AND ONE THIRD I

Froquency (HZ]
DCTAYE ONE-THIRD OCTAVE
iR e L R ey
Band it lamit limit [T
LE mn 1 22 141 i) 17.8
1= 1.8 20 22.4
“ 22.4 2% 28.2
" 22 ns 44 28.2 $5 358
" 355 0 .7
w el 50 s6.2
"® a4 [t a8 s6.2 s w8
" 0.8 a0 [N
0 1 00 nz
1 133 125 177 1z 125 141
s 141 o0 178
e 176 200 224
24 177 250 355 224 250 282
1] 252 35 355
(1] 355 400 ad7r
a7 155 s00 710 a4 s00 582
£ 52 =0 ng
e LT 200 1
=0 710 1000 1420 2 1 1000 L
- 1322 1250 1413
e 1418 1400 17278
- 1420 | 2000 2840 1178 2000 22
- = 2500 2818
- 2818 150 548
s 2840 | 4000 5680 3545 | 4000 448t
o 50 skzx
=t 5423 300 ol
e 5680 | 2000 11500 W W00 413
40 L. AL] 10000 11220
- 11220 12500 14130
a 11580 | Mo000 | 22730 14130 | 18000 | 17780

\ = 11730 20000 2230 /
Basic Acoustics

® D

OCTAVE BAND ANALYSIS

B9 SEF 18127313 WORMAL  Lew , MIN MR SEL  DISFLAY  note DETECTR
! Hote: TONE-1-3 OCT
! SPL a7eR
78 CINEAR SIMELE 26, B
; CIFECT LIMERR __SH-1OkHz
! RESET 83 SEF 92 16:43:01
) ! FILTER #32. 1,68kHz L%
i » Channel 1 of 2 WORMAL +
! d="""1.5 dB_ E=
3 ! PHONS=""73.3
Loc, ! TACH= SPEED=
- 3 ol wdotted crep
e . Spec F.
MISE FOOMS FFM  STAT  Mx.Seec F.TRIG SETUP  FILES AUTOSTR

+ features
- provides information on frequency content of sound
- many standards based on 1/3 (and 1/1) octave bands
- easy to see trends or patterns

* limitations

- cannot isolate specific frequencies ( pure tone)

\ Basic Acoustics /
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FFT ANALYSIS

¥ gEP 1032045 HORMAL - Lew |, MIN MAX SEL  DISPLAY  note DETECTR
' Hote: TONE-FFT
SPL

R EXPONENMTIAL 18
DIRECT LIMEAR _1@A6-—1@kHT
STOP a3 SEP 32 18:31%
s EQ 143
Ch.
o

!
[

TACH= @.8 SPEED= 6.8

i 1y =1 Y 212 #dotted crar
HISC ROOMS  UsRPM  STAT  Mx.Seec F.TRIG SETUP  FILES AUTGSTR

* features
- provides information on specific frequencies
- excellent tool for troubleshooting

\ Basic Acoustics /
® ®

Using the Model 3200 as a Sound Level Meter in Standard
Analysis Mode

One may wish to use the 3200 RTA to measure Sound Pressure
Levels in the analysis mode. Although this method does not
meet ANSI S1.4-1983 or IEC 651 or IEC 804 standards for Sound
Level Meter instrumentation, the results will be sufficiently
accurate.

Setting up the 3200

For this example, we will use thelChannelanalysis mode of the
Model 3200. It should be understood that using the
2Channelanalysis mode of the 3200 will provide two channel
measurements of Sound Pressure Levels. Before we begin set-
ting the parameters in the RTA, connect the microphone pream-
plifier/microphone to channel one of your 3200.

4-14
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SCREEN
SYSTEM

Q
A

O =

Pyl

EXIT

1. From the SYSTEM menu, press #Chanls [A] and then
#Chanls to select single channel analysis.

19 OCT @1:58:43 (( #Chanly STAMDRD CROSS  IMTEMSY UMITS  FILTER CLRASS
(35T, 815843 (#Chanly . STANDRD CROSS INTEM
: Hote:
: SPL B, Baga
13@ I R I R I EHPDNENTIQL 1/8
: DIRECT LIHEAR 2@-2@kH=z
SET 19 OCT 24 B1:52:1@
11@ ................................................ FILTER “14 25_@ HZ L/
= Charnel 1 of 2 NORMAL -
= &l A= 73.7
L= T T I I FHONS= 22.95
LDC?B : TACH=  @.8 SPEED= 0.8
.8 Hz -EE_Hz 8. tkHz !E wdotted crsr
RBCL 1-0 HOTSE  IMPUT  clock COLOR  SETUP  FILES  RESETS

2. If the filters in your analyzer are not set for 1/3 octave band
analysis, press FILTER[G] to enter the filter menu area.

19 OCT @1:58:43  #Chanls STAHDREED CROSS IMTEMSY UMITS FILTEF) CLRSS
: Hote:
: SFL H. BEEE
138 I EXPDHEHTIQL 1/8

DIRECT LIHEAR 28-28kHz
EESET 19 OCT 34 BI:Sﬁ:IB

118 E ................................................ FILTER #i4 25.8 Hz -3
H » Charngl 1 of 2 HORMAL -
: d= . A= T3.7
= R PHOMSE “g25.5
Lo TACH= @.&@ SPEED= @.4
.8 Hz oUE_Hz 8. UkHz !E #dotted crer
ABCL 10 HOISE  IMPUT  clock COLOR  SETUP  FILES  RESETS

3. Press 1/3oct[B] to enable to 1/3 octave band digital filters.

191553 18227252 1<1oct lang short  reuverse
: FL 6. Ba06
= T EXFOMEMTIAL 1.8
Input 1 LIMEAR 26Hz—2@kHz
ESET 19 FEI 2 lE:ige
= S A EILTER #14 25.8 Hr L~
i = Channel 1 HORMAL -
: d=_ 34,2 H=_ 45,1
BB F e e DIFF. Fh= &5.7 Sn= 5.%4
REM & TACH= @.% SPEED= ©.8
L R I
5.8 Hz — E30 Hz _ o, OkHz #dotted crsr
FOPCO 18Bline 20@line 4@@line S@A1ine FFTZO00M WIMDOW BASE-Ed

4. Press EXIT to return to the SYSTEM menu.

5. Typically, for Sound Pressure Level measurements, one
would use either A or C analog weighting filters when gath-
ering data. For this example, let’s enable the A-weighting fil-
ter. Press INPUT[K] to enter the INPUT menu area.

191EET' B1:158:43  #Chanls STAMDRD CROSS IMTEMSY UMITS  FILTER CLRASS
: Hote:
: SPL H. BEEA
138 I EXPDHEHTIQL 1/8
: DIRECT LIHEAR 26-28kHz
: RESET 19 OCT 24 B1:58:1@
118 I FILTER “14 25_3 HZ L/3
: » Channel 1 of 2 HORMAL -
: d= . A= T3.7
= R PHOMSE “g25.5
LDCF’B : TACH=  @.8 SPEED= 6.4
.8 Hz oUE_Hz 8. UkHz !E #dotted crer
ABCL 10 HOTSE IHPL clack COLOR  SETUP  FILES  RESETS
4-15
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6. Within the INPUT menu, press A-WGT]I] to activate the A-

% Weighting filter.
| 191%ET B2:58: 35 DIRECT PREAMP AUTO.EA Hi<LoHz
SPL B, BEag
-+ EXPOMEMTIAL 1-8
PEEAMF LINEAR Z26B-28kHz
ET 19 OCT 94 HZ2:4@: 85

RES T
-« FILTER #d48  1@.@kHz L~3
= Channel 1 of 2 HORMAL -
d=_ 44,1 == 5SE.4
- PHOM3= 72.3

! TACH= B.8 SPEED=
149, BkHz ! Hoize

. Hz
HECD A-WET)  C-WGET  LIMEAR  Fdt Jrotdt. boCHAKL - ALKIO

EXIT 7. Press EXIT to return to the SYSTEM menu.

8. Next, we need to establish a detector type and averaging
EXIT time to simulate the slow or fast detector response time of a
sound level meter. Press EXIT again to enter the STANDARD
feature menu.

9. Within this menu, Press DETECTR[H] to enter the detector

X setup menu.
H 241§EB 14:83:53F  #Chanls | STAMDRD CROSZS  IWTEMSY UMWITS  FILTER CLASS
B, BEEE
118 EXPOMENTIA 1.~
Fut. 1_A-WEIGH
RESET 24 FEBE 92 14:04:4%5
=] -+ FILTEE #27 S8 Hz S-%
= Channel 1 of 1 _HORMAL -
{ §E> d=_ D@2 A=_777 { §E>
ve DIFF. Ph=7WGET? Sn=
REMSB TACH= H.8 SPEEDR= .8
. B3l HZ H.ukHz & H # DC outeut
ROOMS 10 SIG.GEM IWPUT clock COLOR: [ = FILES RESETS
10. Press EXP[C] to enable the exponential detector.
C 241§EB 14:85:83 ) _L_I_N_._S_ ) _._L_I_N_._R_ _T/EXP ET-LIM AU, TIME
SPL . BEEE
i@ EXPOHEMTIAL 1.8
Ineut 1 A-WEIGHT
RESET 24 FEE 95 14:@4:4&
8 FILTER #27 S8A Hz  S-3
E Channel 1 OE 1 HDRMRL -
va GIFF. Ph=7WGT? Sn—'
REM59 TACH= H.8 SPEED= H.8
#dotted crar
ROOMS
11. Next, we need to establish the exponential detector averag-
X ing time or rate. Press AV.TIME[H] to enter the detector aver-
H aging time menu.
24 FEE 14:88:05 LIN.5  LIM.R  ExP  BT/ERP ET-LIN
SPL . BEEE
i@ EXPOMEHTIAL 1.2
Ineut. 1_A-WEIGHT
RESET 24 FEEB 95 14:G4:4&
] FILTER #:27 SEA Hz  5-3
a Channel 1 of‘ 1 NDRMRL -*
va DIFF. Bh=7WGT? Sn—
RFEM TACH= H.8 SPEED= H.8
o0 B

#dotted crsr
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12. Within this menu, you need to choose a detector time (inte-
T W grating time) that would either simulate a slow or fast detec-
D G tor rate. If one wishes to simulate a fast detector rate, then
1/8[D] seconds should be selected. For a slow detector rate,
1[G] second is the choice. For this example, we will use a
slow detector rate. Press 1[G].
19,080 e e 1Sz 16 1 14 12 2
; H. BEEE
TEB Fooovror e e e e e EMTIAL 1,8
1 LIMEAR ZBHz-ZEkHz
: S FEE 92 1@:33:13%
BB Lttt 7 FEESE 1A:lsil
11 of 1 NORMAL -
= . H=_ 46.1
BB F e DIFF. Fh= €5.7 Sn=  5.94
REM4BE 6.8 SPEED= 6.8
L ST L e e
FOPCO 4 2 1g 32 &4 12 256 51z
EXIT 13. Press EXIT to return to the MAIN menu.
14. During the measurement, we will want to view the overall
\ summation band for the Sound Pressure Measurement. Press
F DISPLAY[F] to enter the Display menu.
SEL note DETECTR
SPL . BEEE
EXPOMENTIAL 1
Ineut 1 LIMEAR 2BHz—2@kHz
RESET 19 FEE 95 12:16:26
FILTER #14 25.8 Hz L~#3
E=Channel 1 0E=1 NDRTF!L -*
BIFF. Ph= £5.7 Sn=  5.94
: TACH= H.8 SPEED= H.8
5.8 Hz &30 Hz H. HkHz #dotted crar
FOFCO ROOHS uskEFM STAT Mx. 2Fec F.TRIG SETUR FILEZ AUTOSTR
15. Press SUM[E] to enable the linear summation feature. At the
U right of the display you will see a sigma symbol followed by
E an = sign.
19155% }2}}?}25 _____ 1ﬁ1 ______ 1{} ______________________ Suﬂ SETUSER rote Multi
i H. BEaa
TEEN o ee e EXFONENT TAL 1
Ineut LIHERR ZEHz-28kHz
RESET 19 FEE 28 1Z:1&:2&
B F e e Ellﬁggﬁngi“l 5.8 HERthsv
- R Bireei- 66'15.94
REM i ! TACH= 6.8 SPEED= a.a
L R R I !
5.8 Hz K £33 Hz H.BkHz #dotted crse-
FOPCO Dig.WET  W.SUM EWHORM
16. Press EXIT to return to the Main menu.
EXIT
4-17
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Sound Pressure Level measurement

To make a Sound Pressure Level Measurement:

1. Press the R/S to initiate a measurement. Notice on the dis-
RESET play you will see an A-Weighted 1/3 octave band spectrum
R/S that is being integrated over a one second duration. Notice

also that the summation value at the right is showing numer-
ically the overall Sound Pressure Level (summation of all of
the 1/3 octave bands).

191553 12:4Z2:28  MORMAL Le MIN MAK SEL  DIZFLAY reote DETECTR
: SPL 11.1958
LEE ;e EXPOHEMTIAL 1
: Dusl H-WE IGHT
H STOF 19 FEE 98 12:41:25
o AR - - - WL FILTER #14 25.8 Hz L-3
: + Channel 1 of 2 HORMAL -
: d=__38.32 Z=_182,
(R . DIFF. PR=7WGT? Sn=
REH4BE TACH= @.8 SPEED= ©.8
. z &8 Hz . H #dotted crar
FOPCO ROOMZ  wsRPM  STAT  Mx.Spec FYRRIG SETUR FILEZ  AUTOSTR

2. To view the Leq during the runtime, press Leq[B]. You will
R notice the Leq spectrum on the left and the overall (summed)
B Leq value on the right of the display.
@ 19 FEE 12:43:85 HORMAL (Les ) MIN 1 MAx SEL  DISPLAY  note DETECTR @
H SPL 11.1958
P i p— !
E) H-WEIGHT
: STOR 12 FEB 92 12:41:25
. el EIOR ., A9,FEB 52 12:41:2
H * Channel 1 of 2 LER -
H = . £=_ 93.8
e o R R ERE R -« DIFF. PR=7W&ET? Sn=
REM B TACH= 8.8 SPEED= 6.8

W.ukHz £ A sdotted crsr
Mx.SPec F.TRIG SETUP FILES AUTOSTR

B3k Hz
POFPCO ROOME wsRPM STHT

3. To view the MIN during the runtime, press MIN[C]. You will
S notice the MIN spectrum on the left. This is a spectrum
C showing the minimum value that occurred in each 1/3

octave bin during the time of the test. The overall MIN value
on the right of the display is the summation of these MIN

bands.
19 FEE 12:44:15 HORMAL Lea @ MAK SEL CISPLAY note  DETECTR
H FL 11.155@
LI S o e e EXPOMENTIAL i
H Dual A-WEIGHT
H TOP 19 FEE 92 12:141:25
B E FILTER #id4 =5 8 He L-3
H +* Channel 1 of 2 MIMIMUM-
H d=_ 38.7 = 4.4
68: ................................................ DIFF. Ph=7WGT? Sn=
REI‘14Ei : TACH= 8.8 SFEED= 6.8
e Hz SwkHz & A #dotted crsr
FOPCO ROOMS wsRPM STAT Mx. SFec FuTRIG SETUP FILES AUTOSTR
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C

4. To view the MAX during the runtime, press MAX[D]. You

will notice the MAX spectrum on the left. This is a spectrum
showing the maximum value that occurred in each 1/3
octave bin during the time of the test. The overall MAX value
on the right of the display is the summation of all of the
MAX bands.

19 FEB 12:45:81 HORMAL Lesy MIH MAx SEL DISPLAY note DETECTR

SPL 11.195a
............................................ .- EXPOMEMTIAL
: Duszl H-WEIGH

STDP 19 FEB_92 12:41:25
B Hz L~

................ el .. R FICTER #14 250 3
: v _Channel 1 of 2 MHRIMUM-
H E=_182.1
L . DIFF BR=?WST7 Sh=

: TACH=  ©.8 SPEED= 8.8

) *dotted crsr
i SPEC F TRIG SETUP FILES RAUTOSTR

B Hz &
POFCO ROOMS USRPM STAT

Last, to view the SEL during the runtime, press SEL[E]. You
will notice the SEL spectrum (normalized to 1 second) on the
left and the overall (summed) SEL value on the right of the
display.

19 FEB 12:45:58 HORMAL L= MIH MA SEL DISPLAY note  DETECTR

? ................................. . BIFFY BhemeTs sre

REN4B; TACH= B.8 SPEED= 8.8

B2l b.ukHz & F #dotted crsp

FOPCO ROOMS STAT M. SFec F.TRIG SETUP FILES RUTOSTRE
4-19
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Defining macros

Macros

The operation of the analyzer can be simplified by the use of the
user-defined key macros. Each macro permits the user to define
up to fifty sequential key presses, and when executed will simu-
late the manual key press operation of the analyzer.

, SPACE
MACRO

> O

It is recommended to begin from the Main Menu of the analyzer.
Press the EXIT hardkey until you have returned to the Main
Menu.

1.

2.

Press the MACRO hardkey to enter the Macro Define mode.

The message “MACRO: Select [0]-[9] or [-] Create, [STO]
Store” will appear on the upper right side of the display.

16 FEB Z3:@5:i44 CREATE
11@ MACEO: SELECT [I1-L[F1 OR

[A] Create, [STO] Store
EXPOMEMT IAL Log
Cual LIHERR 2EHz-Z28kHz
EESET 1& FEB 98 2@:43:3X
FILTER #31 1.25kHz_ L~3
+ Channel 1 of 2 HORMAL -
g FREE  Fh= 66.4 Sn=  &.28

TACH= B.8 SPEED= @.@

o8

e
TRIG
e

REM
36

- Z. . r4
DOOFUS 2 E = 2 3 e

#dotted crar
7 7

Press the “A” minus key to create the macro.
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The message “Define MACRO I-P?” will appear on the
upper right side of the Display.

23 FEB 19:34:116 CREATE
T T R R DEFIME MACRD I-F?
: SPL 8. Ba66
= T E%POMEMTIAL 1.8
: Cual LIHERR 2EHz—2@kHz
: EESET 23 FEB 92 19:3II:12
E T R L FILTER 14 250 He L-3
i » Channel 1 of 2 HORMAL -
H d=_ 23.48 H=_ 34.9
BB L DIFF. Bh= 52.2 Sn=  2.43
REI"I38 ! TACH= B.8 SPEED= .8
5.8 Hz €28 Hz 0. BkHz ! *dotted crse
LOOFUS ? ? ? ? ? ?

Press a letter “I-P” to assign where the macro will be stored.
For this example press the letter “K”.

Alpha characters A-P will appear across the top and bottom
of the display. To select the rest of the alpha characters, press
the Shift hardkey and Q-Z will appear. A flashing cursor will
also appear in the upper right hand corner of the display
after the message “Enter macro name:”.

Begin entering the name of the macro. If you make a mistake
entering the text you can move the cursor with the left and
right arrow keys, then press the SPACE hardkey to erase the
last character.

Begin defining the macro, by pressing the following keys:
- DETECTR [H]

- LIN.S[A]

- AV.TIME[H]

- Enter “5 seconds” for the detector time.
- EXIT hardkey (twice)

- System hardkey

- Filter [G]

- 400line [K]

- EXIT hardkey

- SPACE hardkey

- RIS hardkey

5-2
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SHIFT

McStop [1]

McWait [J]
McRept [K]

McStart[L]

Executing Macros

6. Press the”-” minus key. This will terminate the definition of
the macro.

There are four special Macro keys that can be found by
pressing the SHIFT hardkey. They are labeled McStop [I],
McWait [J] , McRept [K] , McStart [L] . These special Macro
keys are typically used for special applications.

23 FEB 19:47:03
11\

: SPL B, BEEE
L T EXPOMENTIAL 1.8
: Lz IHEAR ZBHz-20kHz
: RESET 23 FEE 98 19:33:1%2
T FILTER ¥14 25.8 Hz L~
: E_Channel 1 05_2 HORMAL -
7 DIFF. Ph= 52.8 Sr= 2.43
REM__: TACH= B.8 SPEED= 8.8

#dotted crar

.9 Hz He
LOaFUS (T“ICSTDP McWAIT McRERPT  HMcSTRET

Will cause the macro processor to pause during its execution un-
til the analyzer is in the STOP state, at which time the execution
will continue.

Used to provide a wait state during the execution of a macro.

Used to generate a repeat of the macro. When this is used, the
macro will continue to be repeated until the analyzer is stopped
manually by pressing the SPACE hardkey.

Sets the analyzer up with a time and date for the macro to start.

, SPACE
MACRO

To execute a defined Macro the analyzer must be in the menu
where the Macro was initially defined, (i.e. Main Menu, System
Menu). The error message “Macro Menu Mismatch” will appear
if the analyzer is not in the menu where the menu was initially
defined.

1. Press the MACRO hardkey to enter the Macro field.
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The message “MACRO: Select [0]-[9] or [-] Create, [STO]
Store” will appear on the upper right side of the display.
Create. ES

16 FEE 23:85:44 CREATE
: 7 HaCk 11-[P1 O
(E ] 0] Stor‘e}
FOMENTIAL 108
El HHz—:

0: SELECT

118
L) #

LTHEAR 2BHz—20k

ET 1€ FEE 95 Z8:43:

LTER #31 1,25kHz [~

v_ChaBnel DF_Z HgRgﬁL

& FREE™ Ph= £6.4 Sn=  6.28

TACH= 8.8 SPEED= @.8

*dottgd crsr

Al
H
%

L. Hz

E: 33
Th I 3
TRIG -
5@

REHM
it/

DOOFUE™" 7 7 ? P TF 7

4 AT

2. Press a letter (I-P) where the Macro was stored. For this
example press the letter “K” key.

The Macro that was assigned to key 1 in the previous step,
(Defining Macros), will immediately be executed upon
pressing the numeric key.

Storing Macros

After defining a marco to one or all of the ten registers 0-9, you
may store them as a set of Macros as a file to the memory of the

@ analyzer. @

1. To do this press the STORE hardkey.

STORE The message “Store-Macros Data XX will appear on the
upper right side of the display. This indicates that the Macros
have been stored as a file to the memory of the analyzer and
have been assigned a record number xx.

LIHEAR 2&H

@.8 SPEED=

L= #dotted
SI5.GEM  IMPUT FILES  REZ
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Printing

The analyzer can print any displayed data directly to an Epson
compatible, Canon Bubblelet, or Hewlett-Packard Laserlet
printer equipped with graphics capability and a Centronics par-
allel interface.

Before printing you will want to make certain that the desired
spectrum has been recalled from memory, or is currently dis-
played on the analyzer.

1. Connect the printer to the printer port on the right side of the

analyzer.
$ > 2. Press the PRINT hardkey.
PRINT
3. Pressthe TYPE [G] key to select the type of printer being
w used. The analyzer has a list of printer drivers ranging from
G Epson compatibles to HP Laserjet printers.
161’;5% _2_3.= .4_8_=_5_5_ | sereen _L_a_b_l_e _____ a _1_1 _____________ u _i_d_e_o LoE0 List
SPL . BEEE
BB E et EkoenTiaL  1om
! L3 LIMERAR Z0Hz-z8kHz
: EESET 16 FEE 92 Z3:47:33
FO F FILTER #14 25.8 Hz L3
H ~Auto SEectrum -
d= 24.3 = I%.1
B F oo e e
REM ! TACH= B.8 SPEED= 8.8
e T !
5.8 Hz &38_Hz H.6kHz ) . #dotted crsr
LOOFUS user SETUPS EDIT edject init
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4. Highlight the desired printer driver and press the EXIT hard-
key.

EXIT
B4 HOU BRUIRRTL.
?: SelecL Printer ——0—vee—e—oouo
Cannaon BJ 1281260 dFi 283264 mm ote: TEST-1
Cannon BJ JEExIEE dFl Z2B3xZ64 mm FL 43.9888
Diconix 158 PExde del 1EEHE243 mm FOHMEMTIAL
chon1x 156 168236 dei 188245 mm REAMF L IMEAR 28 2@kHz
D0 i [1F ESET 84 MOL 94 BE:ZSiaz
ILTER #14 25,8 Hz L-3Z
_Channel 1 of 2 HDRMHL -

3 d £D M

12872 i 283x265 4. 8 A=
186120 dri 2B3x264 mm HOHs=""53.1

roxro dei ZE3xZEL mm

Loc HF LaserJeat 150150 dri 283261 mm HCH= B.8 SPEED= a.a
LaserJet JEEIEE del 2B3:xZE1 mm

IMITIAL + FRST

i
bttt

#* printer

5. Press theinit [O] to initialize the printer. If the printer was
hooked up to the analyzer when it booted up the initializa-

—

0] tion is performed as part of the boot up procedure.
ISIEEB' _2_3_ _4_8_ _5_5_ | sereen _t,_a_b_l_e _____ a _1_1 _____________ [¥] _1_d_e_o LoG0 TYFE Li=st.
E SFL G, aang
BBt BPEonEnTIaL  1o8
: Dzl LIHEAR Z&Hz- 2BkHz

EESET 16 FEB 982 2314713
I I FILTER #14 25.6 Hz L/3
H +Huto Spectrun -
d= 24,3 Z= 39.1

! TACH= a.8 SPEED= a.0
Hz !

(1] . tted crsr
user SETUPS EDIT e.:iect,

6. (optional) Press the LOGO [B] key to create a user-defined
logo that will be printed as a heading on top of each printout
from the analyzer. The default logo is LarsoneDavis. @

16&58 23248155 screen  table all wideo TYFE List

@

SPL 6. Ba68
T EXPONEMT IAL 1.8
H [ual LIMERR 2EHz-26kHz
H EESET 1€ FEBE 92 23:47:IZ
L I I FILTER #14 5.8 Hz L3
H ~Huto Spechtrum [
H o= 24.3 = 39.1
L B R R RN R R
REMSBE ! ! TACH=  ©.8 SPEED= 0.8
5.8 Hz 638 _Hz F0. BkH= . #dotted crsr
DOOFUS user SETUPS EDIT edject init

7. Press one of the following keys to print a desired data record:
screen [A] Prints the display presently on the LCD screen of the analyzer.
table [B] Prints the data presently on the display in a tabular form.

all [C] Prints both the data presently on the LCD screen and a data table
representing the data being displayed.

List [H] Prints the data table to the screen instead of a printer.
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EXIT

video [E] Prints a black and white printout of the display shown on the op-
tional Model DVX001 Color Video Adaptor.

16 FEB 23:48:55 screen  table all video LOG0 TYFE List
115 ()
: . B0aE
L R I OHEHT IAL 1.8
: 1 LIMEAR _Z@&Hz-28kHz
: ET_ 16 FEB 98 23147133
FEreee TER _#14 23.8 Hz L3
: vAuto Spectrum -1
| .3 = 33.1
=7 S
REMSBE ! TACH= ®.8 SPEED= B@.@
=.8 Hz &xd_Hz 70, OkH= ! . . kdotted crsr
DOOFUS user SETUPS EDIT eject init

8. Press the EXIT hardkey to return from the Print Menu.
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Vibration Measurements

The following is a procedure for setting up the Model 3200 Real
Time Analyzer’s (RTA's) for basic vibration measurements. In
this exercise, we will use the FFT (narrowband) analysis feature
of the analyzer. We will setup the RTA for a single channel mea-
surement with the understanding that dual channel vibration
measurement is a simple extension. Cross channel measure-
ments, such as cross spectra, transfer functions, coherence func-
tions, etc. will not be addressed in this section.

Creating a Measurement File

> O

1. Before starting any test, it is always a good idea to establish a
new measurement file. Data records that are measured will
be stored in this measurement file. After turning on the
power to your RTA, press FILES [O].

B3 MAR @1:19:58 NORMAL  Lew MIN MR SEL  DISPLAY rmote DETECTR
: SPL &1, BEEE
B N —— 1rg
; 13 CIETGHT
: RESET 83 MOR 55 @1:18:55
P e REpET, Bi4MAESS plilB:g
: + Channel 1 of 2 HORMAL -
: d=" 25 R="777
58 : ................................................ PHDHS: ?NGT?
Loc_ | TACH=  ©.8 SPEED= @,

H a

S s S, -
IMITIAI ROOMS wsRPH STAT Mx.SFec F.TRIG SETUP .‘iﬁ% AUTOS

2. Within the files menu, press create [A] to make a new data
file.

12 MAR 16:@3:33 RECORDE + + disk t fornat
Memory Usey] got Disk Used Disk Mo Drive Installed
HMemars Free Dizk Free

sacs
FEFGRY DISK
HRME TDRTE TIHE S1ZE HAME TRTE TIFE SIZE

a
=1
TFE

18] #* MEMORY
? delete  rehams + £ Mem + delete  rename
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3. You are now being prompted to define a name (8 characters
or less) for the data file. For this example, type in VIB1. To do
this, press the softkey above or below the display. To access
alpha keys beyond P, press the SHIFT hardkey once, then
the desired letter.

4. Numeric entries are entered using the numeric hardkeys on
EXIT the keyboard. After you have typed in VIB1, press EXIT.

18 MAR 16:@4:34 A B C o E F G
Memors Used TES Lisk Used
Memory Free 2 ﬁ%g Disk Free Enter new namei( VIELR
T

=)
ME
HAME DATE

Y
IME SIZE HAME DATE TIME SIZE

oe # MEMORY
? ul F

Notice at the lower left corner of the display, the VIB1 file-
name appears. This indicates that measurement records
stored in the future will be placed in the VIB1 measurement

file.
ISITSR 16:06:13  MHORMAL Les MIH MAx SEL DISPLAY note  DETECTR
SPL 8. BEEE
T EXFOMENTIAL 1-8
: neut 1 LIMEAR ZAHz-2AkHz
: EESET 12 MAR 24 1&:@1:38
- R T BED. A6, BEPEH Haan
: * Channel 1 of 1 HORMAL -
: == 5.2 =" 21.1
o R
LioC .: TACH= 6.8 SFPEED= 6.8
N BTG OoF=__ 1 Tooog. sooa £ A ot ted crar
UIB1 ROOMS vsRPM STAT M:x.SPec FuTRIG SETUP FILES AUTOSTR

Setting up the FFT

1. The next step is to configure the RTA to acquire single chan-
nel, FFT data. First, press SYSTEM. Select #Chanls [A] to
B enable the single channel capabilities of the Model 3200.

191%ET Bl:5843\ #Chanls STAMDRD CROSS  INTEMSY  UNITS FILTER CLASS

: Mot.e:

H SPL A, BAEE
= T EXPOMEMTIAL 1.8

H DIRECT LIMEAR Z26-2@kHz

H EESET 19 OCT 94 AL:52:1A
L@ Dee v FILTER #14 23.8 Hz L3

H + Channel 1 OE 2 g%RgHL -

H o= .9 =
R PHOHS= "82.5

Py,

TACH=  @.8 SPEEDR= @.@
SEE_Hz 16.6kH=z #wdotted crar
IO MOIZE INFUT  clock COLOR  SETUP  FILEZ  EREZETES
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2. To configure the RTA for FFT (narrowband) analysis, first

press FILTER [G].

Hote:

SPL H. BEEE
................................................ EXFOMEMT IEL 1.8

DIRECT LIMEAR 26-2BkHz

RESET 12 OCT 24 ©1:53:1
................................................ FILTER #14 25.8 Hz L~%

= Channel 1 of 2 NORMAL -

d=_&61.9 A= 7i.7

............................... PHOME=" "22.5

TACH= B.8 SPEED= [

. SHE Hz 16.6kH=z #dotted crar
RECD -0 HOIZE INPUT  clock COLOR  SETUP  FILES  RESETS

Within the filter menu, notice that the keys on the top of the
measurement display correspond to the full octave and 1/3
octave analysis features. The keys on the bottom of the dis-
play relate to the FFT capabilities of the RTA. Keys

100line [I] thru 800line [L] are used to select the resolution of
the FFT (100 line, 200 line, 400 line, or 800 line). Select
800line [L] to choose 800 line resolution.

BQlng 23:41:29 1sloct  1-3oct long short.  reverse
SPL . BE0R
98 EXPONENT IAL
H Ineut 1 LINERR 26Hz-2@kHz
H RESET B2 JAH 98 23138141
R FILTER #1& B Hz L
H E_Channel 1 DE_I HORMAL -
56 BIFF. Ph= 52.8 Sn=  2.43
REM TACH= 8.6 SPEED= 8.8

e e p— -

.8 Hz 6iH_Hz o, BE # OFF
INITIAL la@line 2081line 48811 S88lin FTZ00M WIHDOW BRSE-Bd

The next item to establish is the frequency range or analysis
baseband. This is the maximum frequency of interest for the
test item. Press BASE-Bd [O] to access the baseband options.

921{EN 23241129 loloct  1-3oct long short  reverse

i SPL @, BaEE
BB} e EWFONENT IAL 18
: Tneut 1 LINEAR 20Hz-20kHz
{ RESET ©3 JAN 9% 2338741
PB BEPELR 9 TMeTE 2 5

H » Channel 1 of HORMAL -

H o= . B=_ IF.8
T R T I BIFF. Ph= 52.8 Sn=  2.43
REMSEE TACH= ®@.8 SPEED= @.@
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5. Within the baseband menu, you will be prompted in the

T upper right hand corner of the screen to “select UPPER
D BAND EDGE” frequency. Press 2.5kHz [D].
ERFoMENT AL L0 2880

InFut. 1 LIMEAR ZAHz—2@AkHZ
RESET 18 MHE 94 16:13:1@

EE. B8, BAEEHz H2AR
= Channel 1 of HOEMAL -
d=- 3Z.Z = 24.1

-

3@: THCH= 8.8 SPEED= B.@
HE EEEE O0f=""1 Touad, oo £ A #dotted crsr

The frequency scale on the horizontal axis will immediately
change to reflect this selection.

821{RH 23141129 141oct 1-Goct lone short  reuverse
: SFL &, BEEE
- R EWPOMEMT IAL 1.5
: Input 1 LIMEAR Z2BHz-28kHz
RESET @2 .JAM 98 23133i41
TE ;o FILTER #16 4@8.8 Hz L[-3
: - Chantel 1 of 1 HORMAL -
| d=_ Z3.@ =_ 37.3
T IR DIFF. Ph= 52.8 Sn=  2.43
REMSBE TACH=  B.8 SPEED= 8.8
=. @ Hz ~ &0 Hz . ( H, BRHZ. ! g ? #* OFF
INMITIAL 18@81line 2E@1ine 48@1ine M WIMDOW BASE-Bd

Background on FFT Windows

@ @

Windows are used to prevent spectral leakage. Without getting
into a long discussion about FFT theory, leakage is a phenomena
that can occur as a result of the certain assumptions of the Fast
Fourier Transform algorithm. As you may or may not know, FFT
analyzers capture time blocks of data, assumes they are periodic,
and then applies the FFT algorithm to transform the data blocks
into the frequency domain.

If the time signals that are processed are not periodic, as in the
case of a sine wave that has not completed an integral number of
cycles, the energy from the “non-captured” portion of the signal
leaks into adjacent spectral line in the frequency domain. The
result is a distorted frequency spectrum. Leakage also occurs
when measuring transients that are not entirely captured in the
time block, and when characterizing random signals.

The LarsoneDavis Model 2900B offers a variety of window
choices. Each has its relative strengths and weaknesses. In gen-
eral, the Hanning window is preferred when one is measuring
periodic (cyclical) signals, or random signals. The drawback to
the Hanning window is that it can attenuate the signal ampli-
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tude. If amplitude accuracy is critical, a flat top window can be
used. The drawback with the flattop window is that you may
lose the ability to resolve small signals that are in the presence of
larger signals. The rectangular window is the preferred choice
when measuring transients. The zeropad window should be
used when doing autcorrelation and crosscorrelation measure-
ments. The Impact and Exponential windows in the 3200 are
used only when one is performing impact (hammer) measure-
ments as in the case when one is measuring transfer functions
(frequency response functions) for a modal test.

Selecting an FFT Window

1. Press WINDOW [N] to enter the window selection menu.
0,
/6 B2 JHH 23:41:29 1rsloct  1-3oct long short  reuverse
N R mralazs tddeck IeSoct
: SFL o, Bang
BB A
Input 1 LINEAR ZBHz-28kHz
EESET HZ JAH 98 23:38:41
P e FILTER #1¢ d@0a Hz L-3
+ Channel 1 of 1 HORMAL -
= 23.8 =_3r.2
B v oo c e e e DIFF. Ph= S52.82 Sh= 2.43
REMSB U TnCH= 8.8 SPEED: 8 8
" : z : . Z OFF
IMITIAL 18@line 288]1ine 488line B8E]1ine FFTZ00M FlSE—Bd
$ 2. The Hanning window is the most common choice for gen- $
R eral vibration measurements, so press HANNING [B].
B 821.{ F!H_ _2_3_: _4_4_: _5_5_ . _R_E_C_T_._ @ . _F_L_FI_T_ . _Z_E_R_D_F'_F!_D_ ) _I_M_P_F!_CT ExP-2 ExP-4 ExP-&
SPL 8. BE6a
BB EEoenTIoL 18
: IrFut 1 LINERAR 2BHz-2@EkHz
! EESET 82 JAM 98 Z3:43i:42
BB e BESET o 9B Znidnias
: * Channel 1 of 1 HORMAL -
: d=- 15.3 2= 1Z2.8

TACH= @.8 SPEED= a.8

#dotted crsr

bt = R PP
[l ys<]oa]
IMITIAL

3. The last item of interest in the filter menu is FFTZOOM. We
EXIT will delve into this powerful function later. Press EXIT to
leave the filter menu.
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Selecting the High and Low Pass Filters

The default high and low pass filter setting for the RTA are typi-
cally 20Hz and 20kHz as can be verified by looking in the appro-
priate field on the right of the display.

191EET B1:58:43  #Chanls STAHMDRD  CROSS  IMTEMSY  UMITS FILTER CLASS

H Hote:
: SPL . BEEE
L3@ ;ovr s ExFOMEMTIAL 1-2
: DIRECT LIHEHR ZE-26kH=z
EESET 12 OCT 94 81:53:1@
................................................ EILTER #14 25.8 Az L3
= Channel 1 of 2 MORMAL -
d=_51.9 A= 7.7
.............................. FHOHS= 22,5

TACH= @.@ SPEED= @.@
SHE Hz 8. BkH=z #dotted crar
HOIZE INPUT  clock COLOR  SETUP  FILES  RESETS

1. In general, vibration data of interest tends to be in the lower
frequencies. Let’s modify the high and low pass filters to

K reflect this desire by pressing INPUT [K].
821{%” 23139149 #Chanls STAMDRD CROSS  IMTEMSY  UWITS FILTER CLRSS
H L 8. Bees
R T T T EXFOMEMT IAL 1.8

nELt EAR_2EHz-Z2EkHz
RESET JAH 9% 2323804
T T T FILTER #1656 4@.8 Hr L-3
= Channel 1 of 1 HORMAL -

= 23. B=_ IF.8
R BErroels 52 B a2 % us

REM_ i TACH= 8.8 SPEED=  @.8
BB i P r
=0 Fz £33 Az T Ok Fiz *_ OFF
IMITIAL 1.0 &l.Gef IMFUT) cleck  COLOR  MLS  FILES  RESETS

2. Press the 1-10k [M] high/low pass filter option. This estab-
# lishes the high pass filter at 1Hz (actual roll off starts at about
M 0.8 Hz) and the low pass filter at 10 kHz.
11155% Q?Fﬁi:ﬂs ..... Q p ..... 2& p ..... ?@5 y ........... ﬂHTprﬂ #InFuts  TEST
; SPL 6. B86E
o8 - EXPOMENT IAL 1.8
: Cual LIMEAR 2&Hz-Z8kHz
: EESET 11 FEE 982 A1:57:51
BB RESET. 11,FEESE BI:S7ig
: E=Channe1 1 OE=2 HORMAL -~
B b DIFF. Ph= 52.8 sn= 2,43

REM3BE TACH= B.8 SFEED= @.@
.8 Hz &30 Hz 0, Gk H #dotted crse
LIP A-WGT C—-ET 1-28k  28-28k 28-168k SAME aRAHGE

3. Notice that this selection is now reflected on the right por-
EXIT tion of the measurement display. Press EXIT to leave the
input menu.
B2 JBN 23:48:30 AU U zeay RUTO. RA TEST
E SPL I3
BB+ et C— -
! Input 1 LIMEAR ( 1Hz-18kHz
H EESET @2 JHH 2 EidrE
?B: ................................................. FREQ. 36_25 n
: + Channel 1 of 1 HORMAL -
59; ................................................. d= 8@ 2= I
RN TRCH= 6.8 SPEED= 6.8
T yerarare o= 1 =od, meen E #eotted crer
IMITIAL A-WET C-WGET 1-26k  2A-26k 1-18k  2E-18k SAME =RAHGE
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Selecting Units

<

Now let's establish the measurement units and calibration for
the transducer that will be used to measure the vibration. The
most common transducer used for measuring vibration is an
accelerometer. For this example, we will set our acceleration
units to be in g's understanding that we could easily make it
meters per second squared, feet per second squared, etc.

1. Press UNITS [F] to enter the units field.

19 DCT ﬁl_ﬁﬁ_ﬂ; #Chanls ) STAWDRL  CROSS  INTEWSY UWITS  FILTER CLASS

: Hote:
: SPL A, AREE
- B T T EXPOMENTIAL 15
: DIRECT LIMEAR_ ZA—-2HkHZ
RESET 19 OCT 93 =] SE ia

L1B e RESET 19 OCT_
: = Channel 1 of 2 NDRMRL -
: d= A= Ti.7
- R PHONS=" "g52.5
LDC?BE TACH=  ©.8 SPEED= @.@
o8 Hz TEE _Hz 16.6kH=z #dotted crar
AEBCD 10 NOISE  INPUT  clock  COLOR  SETUR  FILES  RESETS

2. The softkey selections at the bottom of the measurement dis-
play relate to the unit name that we would like the measure-
ment amplitudes to be displayed. The softkeys [K] thru [P]
are undefined fields. You can assign any unit label that you
like to each of the six keys. Let's assign the unit label G to
softkey [K]. To do this, first push name [B].

1a;
E L A, BRAG
T EXPOMENTIAL 1.8
: Ineut 1 LIHERR  1Hz-1@kHz
: RESET 18 MAE 24 1Fi@&IA4
- R FREG. 6. BAEEH: HSaA
H + Channel 1 of 1 HORMAL -
: d=- 15.3 2= 12.d@
T
LDCSB: TACH=  @.8 ZSPEED= @.8
00, Fa00 oor=_"1 oW, ooad & [ #dotted crar
UIE1 dB »U SPL undef undef undet undet undef undef

3. You are then prompted to select one of the six undef nhame
keys. Press undef [K].

18 MHR 17:B7: 06

5 | @, BAEE
DEL- e EXPOHEMNTIAL 1.2
H Ineut 1 LIMERAR_ 1Hz-18kH=z
' RESET 12 MAR 94 17:@7:51
- R R REG. 65, BAEEHZ HERA
H + Charnel 1 of 1 HORMAL -
: d=- 15.3 &= 1z2.8
L7 R R R R
Loc_ : TACH= 8.8 SPEED= 6.8
FE e TN e
G5 - BEE Oof= 1 oEE . goaE & #dotted crar
UIE1L unidef undef uhdet uhded uhdet undef

4. You will now see a number of alpha character choices above
and below the display. Since we will be measuring vibration
in G's, type in the letter G [G] followed by 5 presses of the

7-7
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SPACE key to clear the remaining characters. You can also
press SHIFT and then CLEAR to clear the unit entry field,
then press the letter G [G].

IBITHR 17i@8:45

Loc : TRCH= 8.8 SPEED= a.a

Joleyelelele] oor= 1 Tod. ooeg = #dotted crar
UIB1 I T K L M H a P

5. Press EXIT to enter this unit name. Select G [K] to enable the
! unit label G.

k( 151?ER B9:11:33  SLOPE  name SAME  R.UMITS MHoise.F mU cal Ucal lewel
: SPL B BEEE
ga: ................................................. EXPDNENTIHL 1/8
: Ireut. 1 LIMEAR 1Hz-18kHz
| ESET 15 APR 94 G2:11:35
- I e FREG. o5 . GEaEHz  HERR
H » Channel 1 of 1 HORMAL -
d=— 15.3 = 12.8

TACH=  ©@.8 SPEED= 6.8

Ton. ooed I A #dotted crsr
undef unidef undef undet uhdet

Notice that the unit label, G, appears in the right portion of the
display. Note that the unit label, G, has been assigned to the [K]

. .

ISIMHR 17:12:53 SLOPE hnare SAME R.UHITS Hoise.F  mW cal Uecal lewel

; @ B, AEGE
L T R EAMENTIAL 1.8
: frut 1 LIMEAR 1Hz-1@kHz
: RESET 18 MAE 24 _17:111:7]
L FRER. 55 . BeeEH: HEAA
H + Channel 1 of 1 HORMAL -
: d=-15.3 2= 12.8
o
LDCSB: TACH= B.@ SPEED= @.8@
BE, BO0E OoR=_ 1 SOW, oaeE & | #dotted crse
UIE1 dB »U SPL G undet undef undef undef undef

Calibration

Calibration values of the accelerometer (or any other transducer)
can be entered in several ways in the RTA. The easiest way is to
enter the sensitivity or calibration value directly from the cali-
bration paperwork that came with the transducer. In the case of
an accelerometer, this may be a certain number of millivolts per
g (mV/g).

7-8
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1. If the number was 10 mV/g, you would enter this by first

vV pressing mV cal [F].
F 18 TSR 17:12:53 SLOFE nane SAME R.UHITS HDise.F U cal lewel
G 5. 6058
S - e 1AL 18
H 1 LIMERR _1Hz-1BkH=
H 2 MAR 94 17°:11:21
L T 66, A0EEH: HAAn
H 11 of 1 HOEMAL -
: =" 12.8
T R
Loc_ : H.8 SPEED= B.8
[sl=ysTe]ere] Oof=_ 1 SO0, ggea #cdotted crar
UIEl == SPL 51 undef uhdet uhdet uhdet undef

2. Atthe “Enter mV/unit” prompt, type in 1.000 E+01 using
the numeric keys on the RTA keypad (use the Shift key then

“+” key to enter a +).
821{SH 23154118

H Enter mU- uni 1. Bag E+B:

BB B, e OHENTIAL o B2
: InFut 1 LIHEAR 1Hz-18kHz
: EESET B2 .JHH 98 231518139
PR FREG. 6. 2565H= HE2AA
H + Channel 1 of 1 HORMAL -
H d= a.a = 7.3
BB+t
R TRCH= 6.8 SPEED= 6.0
e yeerere o= 1 Sow, oeed = A #dotted crar
IMITIAL
3. Then press EXIT to enter the value. Assuming that the sensi-
EXIT tivity value from the transducer paperwork was still valid,
we would now be calibrated and ready to make vibration
@ measurements @

Another way to calibrate the RTA is to utilize a shaker calibrat-
ing device that puts out a known vibration level at a specific fre-
guency. These are manufactured by a number of transducer
manufacturers.

To calibrate the 2900B2800B with an exciter, attach the trans-
ducer firmly to the exciter head. The transducer output will go
directly into the analyzer or via a power supply (depending on
the type of transducer and connectors available).

4. The calibrator that is being used for this example outputs a
RESET signal of 1.0 g,ms at 81.25 Hz. Turn on the calibrator. Press

R/S R/S to run the RTA. The 81.25 Hz calibration signal will
appear in the measurement display.

21 EHR B9:15:22 SLOFE name SAME R.UNITS Moise.F ml cal W ecal lewel

e A
; | Cal S' Hal ........................ EXPDNENTIRL 1,36' 1668
: g InFut. 1 _LIMEAR  1HZ-18kHz
: RLUH 21 MAR 24 @3:14:43
=2y .. FRER. G5, AEEEHz  HeRR
: * Channel 1 of 1 HORMAL -
: d=— 43.2 =- 1.9
: ll : TACH= ©.8 SPEED= ©.8
OoM=_ 1 SHE . BHEE #dotted crar
oB el SPL G uhdet uhdet undef undef undet
7-9
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A
A

¥
\

Press the up or down arrow on the keypad to optimize the

range. One way to do this is to range down one increment at

a time until an overload is reached. Then range up one or

two increments.

21_TSR ??F}?F&?...EPPPE.. hame Sﬂﬂgl .Rfyﬁ}Tﬁ ﬂpi;g.F rl) cal Wzal lewel

i G F1.3666

A N I B TR BpoMENTIRL 1.8

H Input 1 _LIHMEAR 1Hz—1@kHz

H ELH 21 MHR 24 _@83:18:54

HE| - ¥ LR H Laduhg i FRER aa, aabaHz HBAA
| I 1 H%?ERL -

- Chimnel 1 o
d== 4.9

TACH= 8.8 SPEED= .8

. #dotted crsr
=t undef undef undef undef

Notice the prominent signal at the calibration frequency
RESET (81.25 Hz). After the signal has stabilized, press R/S to stop
R/S the measurement.
21 ESB_Q?:}ﬁ}}?___5}p?£___pgm§ _____ SHNE __R.UﬂITﬁ_Hgigg.F ml) cal Ucal lewel
g 3.9200
_29: ........................................... .. EXPDNENTIHL 1/8
: InFput 1 _LIMEAR 1Hz-18kHz
| ELIH 21 MAR 94 @9:18:27
el VL RUH o adaaaileias
H = Channel 1 of 1 NORMAL -
H o=— 43.7 B=— 1.9
okl b
LDESB L ) I I TRACH= 8.8 SPEED= a.a
EE., = - #dotted crse
VIB1 dB P SPL 5 undef undef undef undef undef
Move the active cursor to the calibrator frequency (81.25 Hz)
by pressing the horizontal arrow keys. You can accelerate the
movement of the cursor by holding SHIFT and pressing the
desired arrow key at the same time.
21 MAR @9:21:162
B -
275208
—20) EXPOMENT IAL 1.8
InFut 1 _LIMEAR 1Hz-1@kHz
ELIH 21 MAR 294 A9 2@ L2
—4al -f FEEL. 21, 2508Hz HEAR
= Channel 1 of 1 HORMAL -
d=- Z.Z z=- .8
—&@
LDESB TACH= B.8 SPEED= a.a
GE, i #gotted crar
UIB1 EOTH SOLID COTTED
At this point, we should take advantage of the RTA’s hori-
U zontal expansion feature. This will expand the display so
E that the calibration signal can be viewed in more detail. Press
SHIFT and then H.SCALE[E] to activate this feature.
H.OFSET FFTZ00M
19,2868
IAaL 1.2
LIHERR 1Hz—1@kHz
4 AFE 94 15:54:16
BH, BREEHz HEAA
11 of 1 HORHMAL -
= FA.G
B.8 SPEED= .8
Uk= ) ke, Bk #dotted crar
IMITIAL McSTOP  McWAIT McREPT  Battera SameREF SetREF wsREF
7-10
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9. Within the H.SCALE menu, you have a number of choices

S for the scale multiplier. Choose 4[C] to select the 4 times mul-
C tiplier.
14 BER, 16181134 1 2 - 3
2@| - SELECT-»* Horizontal Scale
o Hote:
5 5. 4300
-+ EXPOMEMTIEL 1.8

1 LIMEAR 1Hz-18kHz
14 APR 294 15:593:28
21.25668H= H2AA
+ Channel 1 of 1 HORMAL -

. = TI.6

B.8 SPEED= 6.8
#dotted crar

The display is now expanded by a factor of 4. Since we plan
to enter the calibrator level (1.0 g,ms) in linear units, we need
to change the vertical scale to linear (from the default loga-
rithmic scale).

10. Press SHIFT and immediately select Y-AXIS [B].

R
SHIFT 14 GPR 16:02:55 X-ARIS |, SCALE U, OFSET H.SCALE H.OFSET FFTZO0M
B Hote:
g, 4808
-------------------------------------- EXPONENTIAL 1-8
Tneut 1 CINEAR.  Itz-16kHz
STOF 14 APR 94 15:59: 25
----------------- FRED. 81, 25880z HEAG
+ Channel 1 of 1 HORMAL -
=" Fa I= T
Lac TACH= ©.8 SPEED=  @.@

L AR it A kit e o
«@B» McSTOP McWAIT MeREPT  Batterw SameREF SetREF wsREF «@B»
This feature toggles between linear and log vertical scaling.
Notice that the vertical scale is now in linear units.

Hotes

£, GEAE
EXPOHENTIAL 1.8
Iteut 1 LIMERR  1Hz-18kHz
14 APR 94 16i83:i27
. 21, 2580Hz H2AA
+ Channel 1 o ORMAL _»
d=+4,67FE+EE  E=+4.2BE+D

THCH= @.8 SPEED= a.g

iy o v ot ted crar
INITIAL OFF  HARMAIC BOTH  SOLID  DOTTED
11. Press SYSTEM and then UNITS [F] to return to the units
\ menu. Press level [H]
F [4,8R 16:84:14  SLOPE  name  SAME ~ R.UNITS Moise.F mll cal U cal
) Hote:
£, E50E
=1 AP Bur OHENTIAL 108
Thmeut 1 CINEAR  1Hz-16kHz
STOF 14 AFR 94 1g:@312
SEE | FREG. 81, Z5eEHz HEAA
+ Channel 1 of 1 HOEMAL_~-
d=+d.ETE+BI  L=+d,BEE+E3
ey T .
Lec, . TACH=  @.8 SPEED= 8.8
N (T v p=r=re] wdlatted crar
IMITIAL dE wll SPL ] FT~<5 undef undef urndef undef
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EXIT

RESET
R/S

SHIFT

RESET
R/S

12.

13.

14.

15.

Enter the output level (in linear units) of your calibrator. The
level is entered in engineering notation. For this example,
enter 1.0 g, as 1.000 EOO. This will actually be entered as
100000. Then press EXIT.

14 _BPE 16:85:39
1. 080 H

=]

PNl T

1
5} +4 . ZEE+E3
. 258
oc H.8 SPEED= 6.8
#E+@d4
e, #dotted crar
IMITIAL

To check the calibration, make sure the calibrator is still on,
then press R/S to run the RTA.

%4IE;R 162862 36 SLOPE namne SAME R.UHITS Hoise.F ml cal U cal lewel

i
i 5 11,5688

ozl R ExPOMENTIAL 1.8

H InFut. 1 LIMEAR 1Hz-1@kHz

\ RLUH 14 APRE 24 16106123

1.581 ) - -- R ER =1, 2SeEHz HoAA

\ 1 HORMHAL -

. =+1.84E+B8

crat - e

LECBB A TACH= ©.8 SPEED= ©.8@
#E+

pa1c BT ) ) wdotted crsr

IMITIAL dE »U SFL G FT-% undef undef undef undef

The level at the cursor position should read about 1.0 gy
This represents the reference level. In other words, on a loga-
rithmic scale, this would be 0 dB. Return to logarithmic (dB)
scale by pressing SHIFT and then Y-AXIS [B].

%4125R 1628747 H-AXIS U.SCALE W.0OFZET H.SCALE H.OFSET FFTZ00M

G 78,5600
P L N ——— 14
i Trewt 1 CINEAR . 1Hz-18kHz
' RUN 3 AFR 94 18iDe: 23
1581l ... L M PR 23 hiooies
h = Channel 1 of 1 NORMAL -
d=+1.BAE+E6 E=+1,B4E+60
sar ). e .
Loc A TACH= ©.8 SPEED= 8.8
e
G, oy T 23 BE=rr) wlatted crar
INITIAL MeSTOPT RCWAIT MeREPT  Babtérd SameREF SetREF  wsREF

Once you have returned the display to a logarithmic vertical
scale, notice that the calibration level is indeed 0 dB.
14 ?ER 16:89:18 SLM STAMD 1 STAHD 2 CROSS  IMTEMSY  UMNITS FILTER

7. 5008

- S E%POMENT 1AL 1.8
Input 1 LIMEAR  1Hz-1@kHz
P 4 APR 94 15:@3:54
=L R S = 1. 2008Hz HEAA
1 of 1 HORMAL -

5] = 8.3
[ [ | N

LDC?B TACH= H.8 SPEED= H.8
o, 1 Oop= =5 =) H #dotted crar
IMITIAL IO MOISE  IMPUT  clock  COLOR  SETUF  FILES  RESETS

Press R/S to stop the measurement. Now disconnect the
transducer from the calibrator, and then attach it to the test
structure from which you wish to acquire vibration measure-
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Averaging

ments. Next, let’s change the horizontal scaling back to full
scale. Press SHIFT and H.SCALE [E] to enter the horizontal
scale menu.

14 I?ER 18:1@:11  W-ARIS Y-ARIS L.SCALE _U_._D_F_S_E_T_H. OFZET FFTZ0O0M
|

5 7. 2EEE
_la ............................................ EXPDNENTIF‘L 1/8
Ineut. 1 LIMEAR  1Hz-1@kH=z
STOF 14 APR 94 18:@2:54
zal -l FREG. 1. 2Se6H: HeRA
» Channel 1 of 1 HORMAL -
d= B.8 = B.3
_59 ......................................
LDID?8 TACH=  B.8 SPEED= 0.8
ted crar

Qo= S IE=; it #dot.
MzSTOP McWAIT  McREPT  Battera SameREF SetREF wsREF

16. Change the scale multiplier to 1 by pressing 1[A].

4
. 21,200
» Channel 1 of 1
d=- 8.1 =
TACH= B.8 SPEED= B@.@
#dotted crar

EXIT

When possible, vibration measurements should be acquired
using a linear average over a finite amount of time. Averaging
will improve the quality of the measurement by negating the
contribution of nonlinearities, and external random noise. Nor-
mally, the longer that you average, the better the measurement
quality.

1. To establish linear averaging, press EXIT twice, and then
choose DETECTR [H].
21 ESRIIB=13=2? HORMAL Lesy MIH MAK SEF DISPLAY niote (DETECTR

7. 2080
1.8

i EXPOHEMTIAL
InFut 1 LIMERR 1Hz-1BkHz
STOP 21 MAR 24 B9:46:24
FREE. &1, 2588Hz HEAA
- Chanhel 1 of 1 HORMAL -
d= a.a = H.2

TACH= @.8  SPEED=

ny o om

i wdotted
JTRIE  SETUP  FILES AOTO
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2. Press LIN.S [A] to enable linear single averaging.

Q 21 EERIIBH‘HII LIM.R E¥F  EXPO.H  COUNT.S COUMT.R AV.TIME

A g 7.2608
I . BwPONENTIAL g
Tneut 1 LINEAR  1Hz-1BkHz
STOP 21 MOR 94 Ba:de:izd
4l -4 FRED. &1, 25nahz HeAd
v Channel 1 of 1 NBRERL -
-£@ : :
Loc_ TACH=  ©.8 SPEED= @.8@
Q. #dotted crsr
uIei
3. Next choose AV.TIME [H] to select the measurement averag-
X ing time.
H 21 MAR 16:18:61  LIN.5  LIN.R  EXP  EXPO.H COUNT.S COUNT.R
:
, 5 . pEe
SZB{ EinEAR SINGLE g-9228
! Ireut 1_LINEAR  1Hz-iBkHz
! RESET 21 MAR 94 1@zirils
B e o 22 fehi
| » Channel 1 of 1 HORMAL -
! d="123.1 £=- 95.8
Y R
toc_ | TACH=  B.0 SPEED= 8.8
B HEEE #dotted crsr
VIEL

4. For this example, select a 20 second averaging time (detector
EXIT time) by typing 000020.0000 using the alpha keys on the RTA
keyboard. Then press EXIT to enter the number.

$ ................................................. serecror. Tive Gasozg gom
<

................................................. LIMEAR SIMGLE (]

InPut 1 _LIMEAR_1Hz-
RESET 21 MAR 94 1
FREE. 51, 256

@

A Dok @i

TACH= H.8 SPEED= 6.8
Oof= 1 SO . oogd £ H #dotted crsr

Notice that the right side of the display reflects the averaging
options that we've selected. Now we're ready to take “real”
vibration measurements.

21 QSR 1646236 LIM.S LIM.R ExF EXPO.H  COUMT.S COUMT.R AV.TIME

Loc TRCH= 8.8 SPEED= a.a
Joleyelerae] oor="1 TOd. oees B A #dotted crar
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RESET
R/S

Zoom Processing

5. Press R/S to begin the measurement process. Use the up and
down arrows to optimize the range setting as we did during
calibration.

=K1 {SN BE:1Z:41 LIM.S LIM.R EXP EXPO.H  COUNT.S COUMT.R AU.TIME
1
i [} 20, 9aag
BT R R .. LIMEAR SIMGLE 56, GRG0
h Input 1 LIHEAR _iHz-18kHz
' STOR BE JAH 92 AAI11iiE
FREG. 159.3738H=z H2AA
+ Channel 1 of 1 HORMAL -
d=— 57.2 £=— 18.1
TACH= 8.8 SPEED= a.0
#dotted crsr

After 20 seconds, the measurement is complete. At this point,
you could choose to save the data, print it, clear it, or take it
over again.

A very powerful feature of the RTA is the FFTZOOM feature.
FFTZOOM allows one to apply the full FFT resolution (in the
current case: 800 lines) to a small frequency range. This is partic-
ularly useful if one is interested in acquiring detailed frequency
information within a relatively small band (say 1200 Hz to 1800
Hz). With FFTZOOM, you can apply all 800 lines of resolution to

this section.
SCREEN
SYSTEM 1. Press SYSTEM to return to the main System menu.
2. Choose FILTER [G] to enter the filter menu.
W B3 JOH 88:13:48  #Chanls STAMDRD CROSS  IMTEMSY  UHITS CLRASS
G la . I ..............................................
: g 26, BRGE
T PP B ]
N InFut 1 LINERR 1Hz-1@8kHz
' STOF a3 JHM 98 @BEziisae
FEELG!. 159, 3758H=z HEAA
= Channel 1 of 1 HORMAL -
o=— 57.2 I=— 1d.1
I I TACH= 8.8 SPEED= B.8
aia, L aor= i, 1 #dotted crsr
IMITIAL I1-0 SIG.GEM  IHPUT clock COLOR MLS FILES RESETS
7-15
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3. Before selecting the zoom multiplier, first move the cursor to

# a center frequency about which you would like to apply the
M zoom. For the example, move the cursor to 1650 Hz. Then
press FFTZOOM [M].
|3 {SH ﬁa{1ﬁ=}§__1ilpr__}f;pFF ________________________ lona short.  reverse
20, an08
T O BluER sinoLe  B0rBaoe
InFut 1 LINEAR _1Hz-1@8kHz
STOF B3 JHH 98 BE:i1i:38
------------------------------------ FRER. 159, 3758Hz HEAA
+ Channel 1 of 1 HORMAL -
d=- 57.2 Z=- 16.1

a.8 SPEED= a.0

wdotted crsr
WIHDOW BRSE-Bd

4. Notice that you have a number of zoom multiplier options
S from which to choose. Select 4 [C] for this example.
C 23 JAN 00:16:12 1 2 _ g 16 32 &4

2. BaEa
-1 LIHEAR SIHGLE 2. BEAEE
Ineut 1 _LINEI 1Hz-1BkHz
F @3 JAH 92 BmR:iliig
R R T FREGQ. 1650, BEAEHZ H2AA
» Channel 1 o HORMAL
== 43, == 18.1
—58
REM?B TACH=  ®.@ SPEED= B.8
5]

A, L aor= . #dotted crar
IMITIAL 128 256 512 ERASE-Hz

5. Note that the frequency span has changed. It is now 1337.5
@ RESET Hz to 1962.5 Hz. All of our 800 lines of frequency resolution @
R/S will be applied to this 625 Hz span. Press R/S to begin

another measurement. After 20 seconds, the measurement
will be complete.

Iz &4

THCH= 6.8 SPEED= 6.8

#dotted crar
ERAZE-Hz

new frequency rangé

In this measurement, it should be clear that we have
achieved much greater detail of the of the data within this
reduced frequency range.

Integration and Double Integration

A common goal in the measurement of vibration is to extrapo-
late velocity or displacement values from accelerometer data.

7-16
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> O

SCREEN
SYSTEM

> O

This can be done in the RTA by using the integration and double
integration functions. Let’s first change our zoom factor back to
1 so that we can view the entire 0 Hz to 2.5 kHz baseband.

1. Press 1 [A] from within the FFTZOOM window.

2]

28, BaEa
FAR SIMGLE 28, BEEE
t 1_LIHEAR _1Hz-1HkHz
2 JAH 92 BE:ZZ:oH
1650, BRAEHZ HIHA
rel 1 oof 1 HORMAL -

E=- 18.1

8.8 SPEED= 8.8

#dotted crar
EAZE-Hz

2. Press SYSTEM to exit back to the main system menu.
Choose UNITSIF] to enter into the units menu.

0 e = G
DT EE
A DRIN @&

TACH= @.8 SPEED=

=]
= 1 tatale e el o] #s0lid _crs
G.5EM  IMPUT clock COLOR MLS FILES RESE

r
15

IMITIAL 1.0

3. The integration and differentiation functions are in the
SLOPE window. Press SLOPE [A] to enter this area.

a3 {EN BEz2er17 hame SHME  R.UNITS Moise.F mY cal W cal level

5 H. BE6aE
SLE| e P LIMERAR SINGLE 28, BEan
' Ireut 1 _LIMEAR _1Hz-1@8kHz
' RESET @I JAM 92 DE:Z4: I3
el L FREG. A5, BAEEH: HEEaa
h = Channel 1 of 1 HORMAL -

' ==-115. E== 87.7

T L

REM : TRCH= H.8 SPEED= B.8
e, THEE Oof=_ 1 oA, g00a = A #s0lid crsr
IMITIAL oE wlU SFL G undet undef undet undet undet

Within this menu, you have four choices: differentiation,
double differentiation, integration, and double integration.
The differentiation functions: d2/dt2 and d/dt are used in
the instance where one uses a displacement or velocity trans-
ducer, and they wish to display acceleration. In this case, the
user should be cautious to analyze data only within the fre-
quency response constraints of the transducer. Velocity and
displacement transducers typically have limited frequency
response characteristics.
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4. For this experiment, let’s perform a single integration on our

T accelerometer. The result will be a velocity spectrum. Press
D integrl [D]. to activate the single integration feature.
=K1 {SN BEIZ2E134  dZ2odt2 d-dt =ignal dbl-int

[E] B, BEag
—-18| LIMEAR SIHGLE 20, BREE
IrPut 1 LINEAR 1Hz-1@kHz
EESET @3 JOM 92 @R:24: 352
=34 FREG. 66, 806aHz HaAA
+ Channel 1 of 1 HORMAL -
==-115.8 b=— 87.
Bl
REM?B TACH= 8.8 SFEED= a.8
HiE, oo 1 TOE. ooEg £ A #s0lid crsr
IMITIAL

NOTE: This selection will be reflected in the upper right side of the
LCD.

B3 JAM @@:23:31  SLOFE  name SAME  R.UMITS Hoize.F ml cal M cal level

B, B
8, B
—10k
29
................................................. BED B8, BEEE

. = HE
= Chanhel 1 of 1 HORMAL
=-15Z.9 Z=-125.7

5]
o
5]
=)
H
H

D@
A D G

7 2

, HEut AR__1Hz
: RESET "85 JAl 98 o8
0

=%

v
: ! THCH=  @.8 SPEED= B.8
oA L

OoF=_ 1 [slz]=] #s0lid crse
dB Hu SFL & undef  undef  undef  undef undef

5. We now need to modify the calibration value and label to
read in velocity units. We are currently calibrated to display
@ B the data in g’s. Since the integral of a g is meaningless, let’s @
create a velocity unit labeled ft/s. Press name [B] to enable
the label unit feature.

=k gEN BE:29: 31 SLDPE SHME R.UNITS Moize.F ml) cal Uecal lewel

Py

gl . BEEG
SR P LIMEAR =IMGLE 28, AEEE
' neut 1 LIMEAR _1Hz—16kH=
' SET B2 JAW 22 B@:23:@4
B IR L O 5. BA0EHZ HE0A
h » Charnel 1 of 1 HORMAL -
' 5=-152.9 E=-125.7
B IS L
REI‘]:I‘m : TRCH= H.8 SPEED= B.8
B8, FEEE O0F=_ 1 SOH . BHEE #z0lid crsr
IMITIAL dE eU SFL [c] undef undef undet undet undet

6. Press the undef [L] to edit the label.

,_
~

Press SHIFT then CLEAR to clear the label. Type FT/S. Then
press EXIT to enter the new label.

B3 JAM B@:3Z:87 A E C o E H
: =
e L DT ETR—=t ]
' InFut 1 _LIMEAR__1Hz-18kHz
' RESET @3 JHH 92 HE:ZA: 26
SLEE[ e P FREG. B, BAEEHZ HSAR
' = Channel 1 of 1 HORMAL -
' 5=-132.9 Z=-125.7
B Lo
REIi149 : ! ! TACH= B.@ SPEED= @.8
B8, HEEE oof= 1 S . BEEE #s0lid crar
IMITIAL I I K L il N a F
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8. Notice the newly created label FT/S at the bottom of the dis-
play.

5K gSH EE: 3243 SLOPE EL] SHME R.UHITS Hoise.F ml cal Uecal leuvel

G 1
________________________ b Brueer Shae
h Ineput 1 LINEAR _1H:
' RESET @3 JEH 22 @
................................................. REQ aa aa
- Channel 1 of 1 H
==-152.9 =-12

=
L]
MDIQN ]

!
: TACH= 8.8 SPEED= .8

.................................. e~
O0r=_ "1 =1=I= #zolid crsk
== SPL G FT~5 undet undef undef undet

a3 gSH B@:32:43 SLOPE rane SAME R.UHITS Hoise.F ml cal Uecal leuvel

G i a. aen
T Y Bveme Suae o8- 2ae
Trewt 1 CINEAR 1Hz-ifkHz
RESET 83 JoN 95 of: 39126
T ERRRRERERRREEERRR Py - FREm. a6, GenaHz ASAR
» Chapnel 1 of 1 HORMAL -
=="152.% E=-125.7
T Y R
REN TACH= ©.8 SPEED= @.@
86, BEEE ooF=_ T T #z0lid crse
INITIAL dB +U Pl B CESD) Cunder  undef  undef | umder

10. FT/S has now replaced “G” in the unit field of the display.

a3 %SH BE:3341 SLOPE nane ~AME R.UHITS Moise.F mll cal U cal lewel

-

I
: TRCH= 8.8 SPEED= @.g

o= 1 paa[sya]c]clo] #s0lid crsr
dB »l SPL G FTs5 undef undet undet undef

Next, the calibration value (sensitivity) needs to be changed.
When we calibrated originally, we did so in g’s. Recall that we
first calibrated the RTA by typing in the calibration value from
the accelerometer calibration paperwork directly into the “mv
cal” field. In the example we discussed, 10 mv/g was the value
entered. In this case, we need to convert this sensitivity value to
mv per ft/sec?:

(10 mv/g) x (1g/32.2 ft/s?) = 0.31 mv/ft/s2.

11. Note that the integral of ft/sec? will be ft/s. Press mv cal [F]

\ to change the calibration value.
F a3 %EN @E: 3341 SLOFE naneg ZAME R.UMITS Moize.F @ Ucal level
i
' &, Bang
-] BRI I LINEHR SINGLE B, BRE0
' 1_LIHEAR _1Hz-lBkHz
' RES B2 JAH 22 A@B:3IiZ3
SE| e R . BEooHz  HehR
h » Channel 1 of 1 HORMAL -
' =" 273
%) [ g
REMIB : TACH= 8.8 SPEED= a.@
B8, HEEE ooM=_ 1 . #20lid crse
INITIAL dB Pl SFL G FT~% undef  undef  undef undef
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12. Next, type 000310 using the alpha keys on the keypad to

enter the new sensitivity number. Then press EXIT to enter
EXIT the value. Press EXIT 2 more times to return to the main
menu.

B4 QPR 18:355:59
I P

IHEHF §]E
neut 1 LIMERR 1Hz
ESET @4 APR 34 _1H
REQ. B, BEA0EH

Channel 1 of 1 HO
==-11%.1 25

| L
| I
' El

!
LDEZB'a : ! ! TACH= H.8 SPEED= 6.8
Ba, ooF= 1 SHH . GAEE #z0lid crsr

If a shaker calibrator was used to calibrate the RTA, the same
method as was outlined earlier in this note would be used. In
this case, when the “level” of the shaker signal is entered, it
must be in ft/s2. For our example, a 1.0 Orms Shaker was
used. Since 1.0 g equals 32.2 ft/s, this would be the calibra-
tor reference level. Follow the procedure that was previously
outlined to calibrate using the shaker calibrator, entering
32.2 ft/s?in the level field.

Now, the RTA is ready to analyze vibration signals and dis-
play the data in calibrated velocity units.

® ’

. Press R/S to gather velocity data from your vibrating struc-
RESET ture.
Fz/s; BS_%SP @azq4z:a]1 SLOFE rname ZAME E.UMITS Moise.F ml cal Ucal lewel

1 28,8888
HEAR SINGLE 28, BEAE
Fut. 1 LIMEAR _1Hz-18kHz
P B2 JAH 92 @AH:41:13%
. a8, BRaaHz HeAAR
hannel 1 of 1 HORMAL -

6. == 3F4.9

TACH=  @.8 SPEED= a.8

#solid crse
undef undet undet

14. The last task that we need to accomplish is to save the vibra-
SCREEN % tion measurement setup so that we can avoid having to
SYSTEM N reconfigure the analyzer should we wish to make additional

vibration measurements in the future. Press SYSTEM and
then SETUP [N] to enter the SETUP menu.
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15. From within the SETUP menu, press name [B] so that we can
assign a name or label to this setup.

B 3 %Sr EE: 44153 . R.SETUF STORE  —XBOOT  note

1
! Flos i 20, 5000
............................................. MTiéme aee 5g-2aa8
Trewt 1 CINEAR 1Hz—iBkHz
STOP 83 JAN 95 Az 4i:1%
....................................... ARk A B an hEAR
- Ch of 1 HORMAL -
=== == 34.9
TACH= B.8B SPEED= 8.8

Py

U= . #s0lid crsr
DEFAULT MOCAL undet undef undef undet

16. Next, press undef [J]. This will select the [K] softkey (within
the SETUP menu) as the key to which our vibration setup is
K stored.

2. aBag

TACH=  &.8 ZSFEED= G.0

#s0lid crer
unidef uhdet uhded undef

17. At the “Enter setup name:” prompt, type in VIB1CH (or
EXIT whatever label you like). Then press EXIT.

JHH 22 @

. 8. BEEE

- Chatrnel 1 of 1 H
=== 44,3 == 3

TACH=  ©B.8 SPEED= 0.8

#s0lid crsr
H a F

18. Next, we need to store the current (active) setup to the
! VIB1CH [K] setup key. Press STORE [E], then VIB1CH [K].

-:B0OT  note

FI-5 gl 2
LIHEAR SIHGLE el
InFut. 1_LIMEAR__1HZ
STOP @3 JHH 93 HE:
REQ. B, BADEH.
= Channel 1 of 1 HO
== 4E.3 Z=- I4
TACH=  ®.@ SPEED= B.8

#s0lid crse
undef undet undef undef

The vibration setup is nhow stored to the VIB1CH [K] key.
This setup can be activated at any time by pressing this soft-
key from within the SETUP menu.
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CHAPTER

Room Acoustics

Among the many built-in capabilities of the LarsoneDavis Real
Time Analyzers, a very important and useful tool is the Room
Acoustics feature. Acousticians that are involved in determining
decay times of rooms, theatres, etc., or in analyzing the absorp-
tive qualities of walls, doors, barriers or partitions will find the
Room Acoustics capabilities of the RTA’s to be very complete.

These types of measurements require only a single channel ana-
lyzer such as the Model 2800B. Using a dual channel analyzer
like the 2900B or 3200 can save time but is not necessary.
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Sound Decay Measurements (RT60's)

Sound decay measurements are used to determine the sound
absorbtion characteristics of a room. This is also known as the
reverberation time or the decay time.

RT60 defined - an RT60 is the amount of time required for a
room to absorb 60 decibels of sound pressure. Example: Some-
one excites a room with a gun blast or a balloon pop and the
maximum sound pressure level reached is 115 dB. RT60 is the
amount of time it would take for the room to absorb the noise
such that the sound pressure level reaches 55 dB (115-60). Typi-
cal values of reverberation times are 0.1 to 3.5 seconds.

Highly reverberant or reflective rooms, such as a gymnasium or
a tiled bathroom have longer sound decay times.

Setting up the RTA for RT60 measurements

1. From the System menu, press STANDARDIC] and
@ R #Chanls [A] in order to activate a single channel measure- $
B ment.
19,FE8 1610817 (#charis) (STAMDRD) CROSS INTEMSY UMITS  FILTER CLASS
i SPL 0. 868
BB ELFONENTIAL 108
; Dual  LIHEAR 28Hz-28kHz
: RESET 15 FEE 38 1605145
S BEFEL. L§4FEETE 23
: E_Chggnel 1 of‘=2 NDRMHL -
L R EEEEES DIFF. Fh= 52.8 Sn=  2.43
REM_ | TACH= ©.8 SPEED= 8.8
kO R ! !
D.8 Hz &38 _Hz #dotted crar
INITIAL 10 CSle.BEN INPUT  cleti TGOLAR  MLs  FILES RESETS
2. Since RT60 measurements are typically done in 1/3 octave
w bands, press FILTER [G] to enter the filter menu.
G
19 FEB 16168117 #Chanls STANDRD CROSS IWTENSY UNITS CLAsS
5 SPL &, GG
e 2 EaHENT IAL g
: Dual  LINEAR 2aHz 2okHz
: RESET 19 FEE 98
o I FILTER #i4 2 H 3
; E_Channel 1 OE 2 HORMAL -
= DIFF. Ph= 52.8 Sn=  2.43
REm__ | TACH= 8.0 SPEED= 0.8
B .. ! !
—. 8 Hz ei8_Hz #dotted crsr

INITIHL I-0 SIG.GEM IHFPUT clock CDLDR FILES RESETS
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3.
R
B
4,
EXIT

Choose 1/30oct [B] to activate the 1/3 octave band digital fil-
ters of the RTA. Choose short [g] or for the short response
time choose reverse [H] .

SPL O, BoEE
1 R EXPOMENTIAL 1.8
: Dual L IMEAR ZBHz-18kHz
| RESET 2H FEB 93 12:1A3:4%
BE r e FILTER #14 235.8 Hz L-I
: + Channel 1 of 2 HORMAL -
: d=__I4.4 Z=_ 49.2
= R DIFF, Ph= 65.9 Sn= G.@5
REM4B : TACH= B.@ SPEED= @.8
5.8 Hz B30 Hz i o, BkHz ! #dotted crar
IMITIAL 1881line 28@1ine 48@1ine SEE1ine FFTZ00M  WIMDOW BRSE-Ed

Press EXIT to return to the System menu.

Creating a Measurement File

Now, create a measurement file for the measurement records
that will soon be acquired.

> O

1.

Press FILES[O] to enter the files menu.
191553 16268117 #Chanls STAHDED CROSS  IMTEMSY  LUHITS FILTER CLRSS
SPL . GEEE
e P EboEnToL 1om
: Dual LIMEAR 2BHz-28kHz
: EESET 19 FEE 92 1&6:@3:43
BB b FILTER #i4 25.8 Hz L3
: + Channel 1 of 2 HORMAL -
H d=__23.8 A=_ 34.9
LT T DIFF. Ph= 52.2 Sh= 2.43
R TACH= @@ SPEED= 8.8
T8 A= 20 Hz W, BkHz ! ed crsr
IMITIAL 1.0 SIG.GEM  IMPUT clock COLOR: MLS FILES RESETS
Press create[A] to create and name a measurement file.

28 FEBH12= 14:&]4 CDRDS 1. + disk t format
emMord LIS =l

Mo ed e
Memory Free TOREIS Disk Free
——— HEMORY LISk

HAME DATE TIME SIZE HAME DATE TIME SIZE

REH

# MEMORY —|
? delete  rename + € MeMm + delete  rename

8-3
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3. Using the alpha keys, type in a filename such as ROOMS.

28 FEBE 12:15:27 A B C ] E F G H
Memore Used 206 Disk Used
Memord Free ?ﬁgﬁg%v Dizsk Free Enter new name:{ )
HAME CATE TIME SIZE HAME CATE TIME SIZE

REM

* MEMORY —|
o F

4. Press EXIT to enter this name.

EXIT . . . . . .
Notice that the filename ROOMS is shown in the file display
along with the date and time of the file creation.

28 FEB 12:16:16 create RECORDS 1t + disk + format.
Memore Used o912 Lisk Used
Memora Frees TrarrL Disk Free
MOEY LISk
HAME CATE TIME SIZE HAME LATE TIME SIZE
REM
* MEMORY —l
7 delete renames + £ mEn + delete renams
5. Press EXIT again to get back to the System menu.

EXIT . .

@ The filename ROOMS now appears in the lower left corner @
of the display indicating that it is the active measurement

file. From this point on, all measurement records that are
stored will reside in the ROOMS file.

25 FER 1236358 #Chanls STANDRD CROSS IMTEMSY UNITS FILTER CLASS
SPL . BEEE

LB - et EE QMENTTAL 13
: Dual = LINERR 20Hz-20kHz

EESET 25 FEB 92 12:I&
- T FILTER 14 55.8 Hr L~
i » Channel 1 of 2 HORMAL -
; d=" 34, A= .3
I DIFF. Ph= £5.% Sn=  &.83
: !THCH= 8.8 SPEED= 8.8

€28 Hz 0. BkHz *dotted crse
1-0 SIG.GEN  IMPUT clock COLOR MLS FILES RESETS
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Setting up the Microphones and Noise Source

Connect a microphone, microphone preamplifier, and appropri-
ate length of microphone cable to the channel one input of the
RTA. Place the microphone (using a tripod) at the desired loca-
tion for your first measurement.

There are many techniques that can be used to “excite” a room.
The more common methods include popping a balloon, firing a
starting pistol, or driving an amplifier/speaker with broadband
random noise. Balloons and starting pistols are inexpensive and
portable, but lack low frequency components (also not very
repeatable). The best method is to use a random noise generator
and an amplifier/speaker system. An excellent device to drive
the speaker/ampilifier is the LD SRC20 portable pink and white
random noise generator or the generator in the RTA. If the RTA
has the Noise Generator or Signal Generator option, connect
your speaker/amplifier to the Source Output jack. Place the
speaker in a corner of the room, facing the center of the room.

1. To enable the signal generator, press SIG.GEN [J], from the
@ z System menu. @
J 251558 12:36:58  #Chanls STAHDRED CROSS  IMTEMSY  UHITS FILTER CLRSS
i SPL 5. 3868
BBB b e et 18
: Cual LIMERR ZeHz-Zz@kH=z
: RESET 25 FEB 98 12136121
BB ce et RESET, 25 FEB 52 12:36i2
H a Channel 1 OE 2 HORMAL -
B E e DIFF. Ph= 5.9 Sn=  €.05
REM4BE ! TACH= 8,8 SPEED= a.a
D.8 Hz ! #dotted crer
ROOMS 1.0 SIG.GEH IMPUT clock CDLDR FILES RESETS

Pink noise is better to use for this type of testing since it pro-
vides constant energy for all of the 1/3 octave frequency
bands.

2. Press PINK [M] to select pink noise.

BB DCT 12:35:15 oM OFF  OM-RUM OFF-RUM BURST
L H. BE6E
EXFOMENTIAL 1.8
Ineut 1 LINEAR 2BHz-2@kHz
SET @2 OCT 94 12:56:88
FILTER #14 25.8 Hz L~3
= Channel 1 of 1 HORMAL -
=] A= 34.9

TACH= @.8 SPEED= a.8

#hoize BE.0
WHITE  DELRY  LEVEL
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3. Turn the noise generator on by pressing ON[A].

Q 281553 12:22119 OFF OHM-RUM  OFF ~RUH “—ATT —*ATT
A SPL 8. BE6E
TEBE oo e e e EXFOMEMTIAL 1.2
Cual LIMEAR 2EHz-18kHz
RESET 28 FEE 92 12:83:42
B F e FILTER #14 25.8 Hz L3
» Channel 1 of 2 NORMAL -
d=_ 4.4 B=_ 49,2
B p v DIFF. Ph= &5.% Sn= .85
REMan ! TACH= 6.8 SPEED= a.a
5.8 Hz Hz .BkHz ! #dotted crae-
ROOME SIME PIME WHITE FULSE LAY

The noise generator will deliver a pink noise signal to the
speaker/amplifier system.

4. Press R/S. Adjust the channel one input gain of the RTA,
RESET such that the signal is optimized without creating an over-
R/S load condition. The best way to do this is to press the down
arrow hard key until and overload occurs.
28 EEB 1z:28:11 OH OFF OH-RUM  OFF<RUH <-ATT —*ATT
SPL I, 1868
EXPOMENTIAL 1.8
Cual LIMEAR Z26Hz—1@kHz
STOR 20 FEB 98 12127176
FILTER #14 25.8 Hz 5-3
a Channel 1 OE 2 HORMAL -

DIFF. Ph= 9.1 Sn= 36.20
TACH= ©.8 SPEED= 8.8

bW Hz W, bk Hz #dotted crar
PIHK WHITE FPULSE DELAY
$ 5. Range up (by pressing the up arrow hard key) until the over- $
A load indicator disappears.
A 26 SEB 1_2_:_2_'9_: _1_1 _____ al _N _______ [u] _F_F_ B _D_N_/_R_U_N_ _ _D_F_F_/_R_U_N _______ <=ATT -*ATT
: SPL 4. 7358
EXPONMENT IAL 1.8

Dual LIMEAR ZBHz-1BkHz
STOP 2@ FEE 98 12128134
FILTER #l4 23.8 Hz =3
= Channel 1 of 2 HORMAL -

d= . =
DIFF. Ph= 89.8 Sh= 3J0.83
TRCH= 8.8 SPEED= a.0

M _H i, HkHZ #dotted crsr
DELRY

-
AT
=

M _Hz i,
PIHK WHITE FULZE

You may also need to adjust the output level of the ampli-
fier/speaker in order to insure that all of the frequencies of
interest are being excited equally. The spectrum displayed on
the RTA should be fairly flat within this frequency range.
The output level of the speaker/amplifier should also be
loud enough such that there is a significant difference
between the background (ambient) level and the excited
level (for each frequency of interest).
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Py

EXIT

RESET
R/S

6. Once the desired output level and input gain have been

achieved, press OFF [B] to turn off the noise generator.

28 EEB 12:29:11 OH OFF OH-RUHM  OFF-RUH <-HTT —:HTT
4. 7358
MEMT AL 1.8
LIMEAR ZGHz-1@kHz
B FEB 92 12:28:34
14 25.8 Hz 5.3
11 of 2 HORMAL -
Z: r3.

@a.8 SPEED= @.g

b _H i, Mk HZ #dotted crsr
CELRY

Bl Hz b, b
SIHE P IHE WHITE  PULSE

7. Press EXIT to return to the System menu.

8. Press R/S to stop the measurement.

Establishing the Averaging Parameters for the RT60 Measurement

The RTA utilizes the built-in Autostore capability when making
RT60 measurements. Before enabling the autostore feature, the
desired detector needs to be established. Typically one would
use either exponential or linear repeat averaging for this type of
test. For this example, you will use the linear repeat detector.

1. Press EXIT once to enter the Main menu.
EXIT
2. Select DETECTR [H] to enter the detector (averaging) selec-
X tion menu.
H z28 SEB 12:38:43 HNORMAL Le= MIH MA SEL DISFLRAY note
SFL . Ba08
TH § EXPOHEMTIAL 1-8
H Dual LIMERR ZBHz-1@kHz
H EESET 2@ FEE 92 12:129:56
= R R FILTER ¥14 25.8 Hz &3
H + Channel 1 of 2 HORMAL -
: d= . o= 2i.8
38.’ ................................................ DIFF. Ph= 22.1 Sh= -
REM TACH=  @.8 SPEED= 8.0
S.H Hz BiH HZ W, HkHzZ #dotted crar
ROOMS ROOMS wsRFH STAT Mx.5Fec F.TRIG SETUR FILES RUTOSTR
8-7
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3. Choose LIN.R [B] to select linear repeat averaging.

R 20 FEE 12:35:18  LIN.S (LINR) EWP  BI/EMP ET/LIN AV, TIME
B i SFL 5. BEGE
FB b o ERPOMENT 1AL 1.8
: Dual _LINEAR Z@Hz-1l@kHz
: RESET 28 FEB 98 12129156
BB E e FICTER #14 5578 He <203
H + Channel 1 of 2 HORMAL -
; d= £=_ 23.9
FE P DIFF. Ph= 28.1 sn= .44
REM, | ! ! TACH=  @.@ SPEED= @.8
.8 Hz e5l Hz 0. O Az #dotted crer
ROOMS
4. Press AV.TIME[H] to establish a linear repeat averaging time.
H 28 EEB 12:35:59  LIM.5 LIM.R  EXF ET/EXF ET-LIN AL, TIr
! SPL &, Baaa
FHE et EIHERR REEEAT &, 2565
; Cual  _LINERR 2@Hz-iGkHz
: EESET 26 FEE 9& 12:35:25
T FILTER ¥14 55.6 He &r%
H E Channel 1 E 2 HDRERL -
1 T T e e DIFF. Ph= 28.1 Sn= 4
REM i ! ! TACH=  @.8 SPEED= @.@
. Hz i Hz W, HkHz #dotted crsr
ROOME

5. For the RT60 autostore measurement, you should select a
very short averaging time. Type in 0.05 seconds as shown.

28 FEE 13:31:23
DE -

: DETECTOR TIME BEGAEAH. 85‘@)
- B IGIHEHR REPEAT

&, 2568
LINEAR Z8Hz-1BkHz
RESET 28 FEB 98 12:35:25

:, ................................................ FILTER #14 ?5.8 Hz S5
H - Channel 1 of 2 HORMAL -
: d= 8.2 b=_ 23.8

R AR DIFF. Ph= 22.1 5n= .44

e !! TRCH= 0.0 SPEED= 2.0
. Tom Hz T, BkHz #dotted crsr

6. Press EXIT to enter this value. Notice that the established
EXIT detector parameters appear on the right of the display.

26 EEB _1_2_ _3_5_ _1_8_ . _L_I_H_ _S_ . _L_I_H_ _R _____ E _X_F'_ - _B_T_/_E_X_P_ . _B_T_/_L_I_H AL TIME

?a; ---------------------------------------------- . EXFONENTIAL 1-5
RESET 20 FEE 95 12:23:5¢&
BB et RESET 2H FEE 5% 1Z:z5ig
H dChSIIFZNDRMHLv
TEE e DIFF. Fh= 28.1 5n=" .44
REHln E ............................................ ! ! TACH= a.8 SPEED= 8.8
S.H Hz &3 Hz . HkHz #dotted crar

7. Press EXIT to return to the STANDRD analysis menu.
EXIT
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8. To enter the Autostore menu, choose AUTOSTR [P].
268 EEB .1.3_=_3.3.:.5.2. . _H.D.R.M.F!_L ..... L eq ] M _I.H ...... il .F!.X ...... =1 .E.L. L ISPLAY note  DETECTR
SPL [ s]sls]s]
2B L TE—— 8. aoa0
: Dual LIHERR Z@&Hz-18kHz
H RESET 28 FEB 98 13:31i127
BB re et RESET 28 FEG 95 1s:3liz
H » Channel 1 of 2 HORMAL -
H d= - 2=_ 23i.8
TE e LIFF. Fh= 2.1 3n= L
REM G ! TRCH=  @.8 SPEED= 8.0
ROOMS =8 Rz ROOMS 63‘3555!’1 STAT My SFec E.TRIG SETUP Fltggt
As mentioned earlier, reverberation time measurements are
acquired with the RTA using the Autostore feature.
9. To enable Autostore, press byTIME[B] .
26 EEB .1.3.= .3.5.= .4_3_ . .D.F.F. N . .d.e.l.t'.a. . _elnldls.t..o_r* _______ ot
H &, GEEE
................................................. T — o.aoa0
bTIME LINERR ZGAHz-l1@kH=
H EESET 2@ FEE 28 By
P P PRR P RESET 28 FEE S 13:31i2
H +* Channel 1 of 2 HORMAL -
f o= . E=_ Z23.8
T e DIFF. Fh= 28.1 Sn= L4d
S !!an 2.0 SPEED= 0.0
S Hz BaE Hz TH, BRIz #dotted crsr
ROOKS boTHCH TACHSET F.TRIG FILES
Notice that the label “bTIME” appears on the left side of the
display.
28 EEB .1.3.=.3.5.= .4.3_ N .D.F.F llllll 5% .!.T.I.H.E. ) .d.e.l.t'.a. ) _e_nldls.t..o_r* ....... note
. gana
............................................... T g.aoa0
@ 31 LIH| ZEHz- 16k Hz
ESET 20 FEE 98 13:131:27
SR e FILTER #1d4 25.8 Hz =3
H + Channel 1 of 2 HORMAL -
H = 8.2 = 3.8
38.’ ................................................ DIFF. Ph= 28.1 Sh= -
REM G !! TACH= 2.8 SPEED=  @.0
™0 Pz Tom Mz T, ORAZ wdotted cror
ROOMS beaTHCH TRCHSET F.TRIG FILES
You now need to establish the Autostore endstore (duration)
and the Autostore delta. The endstore is the amount of time
that is allocated for the total reverberation time measure-
ment. 3 to 4 seconds is usually more than sufficient for most
rooms.
10. Press endstore[D] .

28 EEB 13:35:4F  OFF buTIME de-lt,a note

SPL B, AEEE
LIHEAR REFERT o, BSEE
Dual LIHERR ZAHz-18kHz
RESET 20 FEE 92 13:31:27
FILTER #14 25.8 Hz 5.3
= Channel 1 of 2 HORMAL -
d=__ 8.2 B=_ 23.8

DIFF. Ph= 25.1 Sn= .44

! ! TACH= ©.8 SPEED= ©.8@
5. DRz #dotted crar
. FILEZ

8-9
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11. Type in 2.0 seconds as shown below.

28 FEB 13:37:32
L

TR CIHERR REFEAT g.aamg
BTIME 3 LIHMERR _2AHz—1@kHz
ESET 2@ FEB 98 13131127
o I T T T T T FILTER ¥#14 25.8 Hz 53
* Charnnel 1 of 2 HORMAL -
o= 2,2 = 3.
BB T L 4
REMWE ............................................ !! TACH= @.8 SPEED= 0.8
S. 8 Hz EaH Hz M. BkHz #dotted crar
ROOMS
12. Press EXIT to enter this endstore time.
EXIT . .
The delta is the parameter that establishes how often a spec-
trum is to be captured. you will choose a delta that matches
the averaging time that you previously established when
you selected the linear repeat detector. Thus, you will use .05
seconds.
13. Press delta [C] .
(S: 26 EEB 13:35:43 OFF b TIME endstor note

d= -
! ! TACH= ©.0 SPEED=  @.@
. T, O #gotted crsr
FoTRIG FILES

14. Type in a delta value of.05 seconds as shown below

28 FEE 13:39:32
)

LIMEAR REFERT M.
3 LIMEAR Z2BHz-

!
L)
T
—
I
]
u
m
b
iy
0|
T—T

! ! TACH= B.8 SPEED= 8.8
. Rz #dotted crar

15. Press EXIT to enter this Autostore delta time.

EXIT

Now that the Autostore measurement parameters are estab-
lished, let’s review what will happen during the measurement.
You will drive the room with pink noise until it is excited at all
of the frequencies of interest. You will then begin the Autostore
measurement by pressing R/S on the RTA.

At this point the RTA will start capturing spectra at a rate of 20
per second (every .05 seconds). After 1 second the noise genera-
tor will be shut off (due to the way the noise generator is config-

8-10
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ured), but the RTA will continue to capture spectra as the room
“absorbs” the reflecting sound that remains from the now inac-
tive speaker/amplifier. This will continue for 1 second until the
2 second Autostore endstore is reached. At that point, the RTA
will cease capturing spectra.

The end result is that you will have 40 spectra (20 per second for
the 2 second measurement) that will characterize the reverbera-
tion time of the room.

16. Press SYSTEM to go to the System menu.
SCREEN

SYSTEM

Setting the Signal Generator Delay

The next thing that you need to establish is the noise generator
duration. As mentioned, for this test you would like the pink
signal generator to automatically shut off 1 second after the
Autostore measurement has begun.

@ 1. Press SIG.GEN[J] to enter the Signal Generator menu. @
191553 16268217  #Chanls STAHDRD CROSS  INTEWSY UHITS FILTER CLRSS
SPL . BEEE
S PR SFhoenioL L8
: Dzl LIMEAR ZBHz-Z2BkHz
: RESET 19 FEB 92 1&:H5:4E8
TEE e FILTER #14 25.6 Hz L3
: - Chantel 1 of 2 HORMAL -
H d=_ 23.8 A=_ 34.9
B r oo e DIFF. Pkh= 52.8 Sn= 2.43
REMSB: ! TACH= B.8 SPEED= H.8
.9 Hz A= W, ORHz ! #dotted crar
INITIHL I-0 SIG6.GEM ) IHPUT clock COLOR: MLE FILES RESETS

Since you want the noise generator to turn off after the mea-
surement has begun, you will use the Off with Run feature.

2. Press OFF/RUNI[D].

[) 28 EEB 13:43:25 OH OFF OH-RUM \ OFF-RUH <-HTT —:ATT
: SPL 8. \asa

LIMEAR REFERT @, BSEE

[Dual LIHEHR 28Hz-l@kHz

E]
BESET 28 FEB 92 13Z:31:27
FILTER #14 25.8 Hz %S-3
» Channel 1 of 2 MORMAL -
= . 2=_ 23.8
DIFF. Ph= 2&8.1 Zn= .44

! ! TACH=  @.0 ZSPEED= 0.0
= #dotted crer
ELRY

Since you want the pink noise generator to automatically
shut off after 1 second into the Autostore, you will use the
delay feature of the noise generator.

8-11
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EXIT

3. Press DELAY [O].

20 FEB 13:43:25  OM OFF  OM/RUH OFF-RUH <-ATT  —3ATT
SPL . GEEE
PB E U Hear REPEAT a-22ae
bTIME | Dual LINERR: Z&Hz—18kHz
: RESET 28 FEE 95 13:31igr
s R R FILTER ¥14 25.8 Hz =-3
: + Channel 1 of 2 HORMAL -
: d= .7 z=" 23.8
BE r o DIFF. Ph= 22.1 Sn= )
REN ! ! TACH= 8.8 SPEED= 8.8
0 Nz | F 7

. 23l Hz mothed Ccrsr
ROOMS SIME FIHE WHITE FPULSE

4. Use the left and right arrow hard keys to establish the 1.0
second delay.

26 FEB 13i45:8 0N OFF  OM/RUH OFF.-RUM <-ATT  —3ATT
SPL &, BEEE
FB b CIHEAR REPEAT 4 Bsan
bTIME | DGual CIHERR 28Hz—18kHz
! RESET 28 FEE 98 13:31ig7
B b Eeole #147EES7E L2-lte
: = Channel 1 of 2 HORMAL -
: d= . B=" 23.8
2 R DIFF. Fh= 22.1 sn= L4
REM, : ! ! TACH= 8.8 SPEED= 8.8
0 Nz T8 Nz B ok #delay  1.0s
ROOMS SIME  PINK  WHITE  POLSE bECRT

5. Press EXIT to return to the SYSTEM menu.

Making the RT60 Measurement

You are now ready to make the RT60 measurement. Verify that
the speaker and microphone are placed in the desired positions.

1. Then press R/S to begin the RT60 measurement.
RESET
R/S
2. After the measurement is complete, press the RECALL hard-
CLEAR key. The first spectrum (at 0.05 seconds into the measure-
RECALL ment) that was captured during the autostore process will be
displayed.
28 EEB.lst?F}?..w}Fﬁl;J..E.HPE.. Bfﬂﬂﬁ___ﬁfﬁyﬂ _y;IIﬂE KEEF
Hote:
SPL . A5EE
LIMEAR REF . B5EE
Dual LIH 26 ;
STOP 26 FEB 95 15:@6:67
FILTER #26 408 Hz 5.5
v_Channel 1 of‘_2 NDRQRL -
DIFF. Ph= 9.3 Sn=  38.65
TRCH= H.8 SPEED= .8
#recall data
A.Prev  A.Hext
8-12




%X% @ rta_3200_training.book Page 13 Monday, March 2, 1998 11:00 AM

@

3200 TRAINING MANUAL

) o
>

CURSOR

3. Press the right arrow hard key until you get to 1 sec. Beyond

this point you will see the spectrum start to attenuate.

28 EEB 15:89:43 W.Fall  B.AUE E.MAX E.SUM  wsTIME

TACH= ©.8 SPEED= ©B.0

. z £ . #recall data
ROOMS DELETE A.Prev  A.Hext

4. Continue pressing the right (or left) arrow hard key to page

back and forth through the individual spectra.

You will now use the vsTIME feature of the RTA to see how spe-
cific frequencies changed in amplitude during the 2 second
Autostore measurement.

5. Press CURSOR to activate the dotted cursor. Then use the

right (or left) arrow hard key to a desired frequency value
such as 1.25 kHz.

To view how the 1.25 kHz band changed during the 2.0 sec-
ond Autostore measurement, press vsTIME[E] .

26 SEB 153:89:43 W.Fall B.AUE E.HMAX E.SUM ( w=TIME EEEP
Hotes
SPL 1.BE6a0
LIMEAR REFPEAT H. BSHE
Dual

LIHEAR 2@Hz-iokHz
STOP__ 28 FEE 98 15:B861a7
FILTER #26 488 Hz =3
E_Channel 1 DE_? HORMAL -
DIFF. Ph= 90.8 Sn=  32.16
TACH= 8.8 SPEED= ©.8

- Iz & . #recall data
ROOMS LELETE A.Preu  A.Hext

Notice that the horizontal scale of the measurement display
has changed to time with values of 0.5 to 2.0 seconds on
either end. You can see how much acoustic energy the room
experienced when the pink noise generator was on, and how
the reflective sound was absorbed after it was shut off. The
time between when the noise generator was on to the ambi-
ent noise level of the room (no pink noise) is a measure of the
reverberation time.

28 EEB 15:15:18 RTeR FEPLACE AYERAGE Auto.RE Auto,AY hnote

Hote:

SPL H.
LIHMEAR REFERT a,
Dzl —

@EEd I EE

Lz=_ &3 T:
RTEA_ @.6688 ct
AutaTH Max-: 25.8
# k|
]

) . 2. 8pag h
ROOMS lthresh hthresh A.Frev  A.Mext DATA SOoLIie DOTTED E

8-13
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7. To see the sound decays of the other frequency bands, press

4 DATA [M] .
M 20 FEB 1S:15:18 RT&8  REFLACE AUERAGE Aute.RE Auto.AU  note
: Hote:
! ]
7B ]
bTIME: z
: 7
St
5 &
38 ]
: ]
REM !
18

ROOME ) lthresh hthresh ALPrew  A.Mext

8. Then press the right or left arrow hardkeys to step through
the different frequency bands.

ezl SEB 15:17:@2 RT&E  REFLACE AUERAGE Auto.RE Auto.Al  note
H Hotes

SPL .
LIHEAR REPEAT .
LINEAR_z@Hz-16kHz

Dual
RESET 2H_F o GlH

DATA =32 “I.SBkHz T
» Channel 170 tr=1IME =
Ls=_ 37.8__ Ts .
RTGA_ B, HEA ct H. B5HE

]
*|

B, FutoTH s 5.8 ]

H
|4 | I K]
SE.

] G 1 SE.1
. 2. 8888 #hew data
ROOMS lthresh hithresh A.Prew  A.MNext DATA SOLID DOTTED BOTH

9. Press EXIT to return to the amplitude vs. frequency. Press
EXIT EXIT again to return to the SYSTEM menu. Note that the

measurement display is cleared.

It is almost always desirable to make a number of Autostore
RT60 measurements within a room and average them together
to come up with a single “averaged” measurement. This helps
reduce errors caused by background noise, room modes (dead
spots), etc. Move the microphone to a different positions and
repeat the measurement.

10. Press R/S to acquire the second Autostore measurement.
RESET
R/S For this exercise, take 5 additional Autostore records at different
microphone positions.
11. After the 6th measurement is done, press RECALL.
CLEAR
28 EEB }5}89:49 W.Fall = B.AVE E. HAX B.SUM  wsTIME KEEP
RECALL ESEH 1. @EEG
LIMEAR EEFEAT 8, AsE0
Dual LIHEHR 2EHz—18kHz
STOR 20 FEE 22 15:8&:07
FILTER #2& 46l Hz 573
+ Channel 1 of 2 HORMAL -
d=__E5.8 e=_ r4.8
DIFF. FPh= 98.8 Sn= 3Z.16&
TACH= 8.8 SPEED= 6.8
.8 Hz Bal Hz - #recall data
ROOMS DELETE A.Prewv  A.Hext
8-14
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12. To average the 6 Autostored measurements together, press
B.AVG[B] (Block Average).

]

(=3 By Uiy g Wy
I _ =L =0
o T ok

. At the top right side of the display, answer the prompt for
the Autostore records that you wish to have averaged
together. Since you want to average all 6 records, type in 001-

2@ FEE 13:25:33
EC)

d= . = -
DIFF. Ph= 91.2 Sh= 34.73

. Then press EXIT to enter the selection.

Notice that the new “averaged” Autostore record is dis-
played and is stored as By Time record number 7. Note also
that the word “AVERAGED” appears on the right of the dis-

28 FEB 15:26:24 W.Fall
£l

DIFF. Fh= 89.3 Sn=  30.65
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Viewing the RT60 (Reverberation Time) Values.

. Press CURSOR to activate the horizontal cursor. Then move
CURSOR the left or right arrow hard key to the 1.6 kHz frequency
band.
28 EEB 15:89:49 W.Fall  B.AUE E. MAX B.SUM  w=TIME KEEP
1. BEEE
] FERT B, BSEE
BTIME IMEAR 2BHz-18kHz
FEE 92 15:86:67
=) ) 488 Hz 5.3
1 of 2 HORMAL -
=_ 4.8
utc] Q9E.8 Sn= 32.16
REN1Ei B SPEED= 8.8
B Hz & . #recall data
ROOMS CELETE H.Preuv H.Hext
To display the 1.6 kHz band decay curve, press vSTIME[E] .
T 28 FEB 15:89:49 .Fall E.AUE B MAX
D 98 ................. i e e e e
] RS VSR TSP EPRPP PSP
............................ Pibhen 8270038 it 008
d=_ &5.H £=_ /4.8
P . - DIFF. Ph= 29@.8 Sh= 2. 16
REM ........................................... TnCH= ala SPEED: a.a
. H & . #recall data
ROOMS CELETE A.Prev  HA.Hext
In order to view the actual values of the RT60 for the decay
curve, both the solid and dotted cursors are used.
First, press SOLID[N] to activate the solid line cursor.
%
26 EEB 15:132:85 RTEE REPLACE RUERAGE Auto.RE Auto.AU not.e
N Hote:
SPL AVERAGED
LIMEAR REFEAT .
Dual LIMERR 2EHz—1@kH=z
RESET 28 FEB 92 15:17:55
DATA =32 1.&@kHz_ 5-3
+ Channel 1 of 2 wsTIME -
L== 5&.8 T= . 8366
ETed  @,008 ct B, 8560
S~ FubtoTH RMax-i 5.8 5.8
; * |k | #| |* 11
=1 Lesa  55.8 553.8,
ROOMS B.Bs8a lthresh hthresh A.Prew  A.Hext 2'9%8%’4 SOLID DD#%E[I)Id EE?E
Next, press the right (or left) arrow hardkey until the solid
cursor is somewhere along the leading edge of the linear
portion of the decay curve.
28 EEB _1_5_: _3_2_:_4_3 ____________ [ _T_G_El B _R_E_F‘_L_F!_C_E_ _n_U_E_R_F!_E_E_ _FI_u_t,_o_._RE Auto. AU note
. Hote:
SPL RAGED
LIMEAR REFEAT A, BSE6
Cual LIMERAR 20Hz—18kH=z
RESET 26 FEE 95 15:17:55
DATA =32 1.68kHz_ S-3
= Channel 1 of 2 wsTIME =
Lz=_ 57.9 Tz 1.8588
ETEA_E5.535 ct B, 55608
e — AutaoTH Max-:  25.8 o.8
1] ] [# ||
i Les 43.8 08,8
2. BaE #zolid crar
ROOMS lthresh hthresh A.Prev  A.Next CATA SOLID LATTED EOTH
8-16
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5. Then, press DOTTED[O] to activate the dotted line cursor.

28 EEE 15232243 RTEE REFLACE AVERAGE Auto.RE Auto.Al ot
() ' Mote:
L AUERAGED
LIMEAR REFERT &, 85608
Dual LIHEHAR 2BAHz-18kH=z
FESET 28 FEE 9% 15:17:33
DATA =32 1,68kHz__S5-3
| » Channel 1 of 2 wsTIHE =
| =_57.9 T= 1. 85686
TR I TR sz, 20t9- 15 1-230e
, e - FAutoTH Max—t  25.8 5.8
REM | * EINRE K
g v et B8 Msia  Se
ROOMS lthresh hthresh A.Preu  A.Hext CATAH SOLID EOT
Press the right (or left) arrow hardkey until the dotted cursor
is somewhere along the trailing edge of the linear portion of
the decay curve.
28 g%&_{j:;ﬂ};? ____________ RTﬁQ _JBEPLHPE_HPEREﬁE HFFPJBE Auto. AU rniote
Hote:
SPL AUERAGED
------------------------------------------------ LIMEARE REFEAT 3. ASEE
51 LIHEHR Z2BHz-1@kHz
FESET 2@ FEE 22 15:17:55
....................... DATI =32 1.68kH= SAE
* Channel 1 of 2 usTIME »
Ld= T Td 1.15688
................................................ bden 2530 Id 1. 1508
AutoTH Max-: 25.8 5.8
| |k | |# |1
................................................ Lo FiETES okl Te LR
A, a588 2. 8688 #dotted crsr
ROOMS 1thresh hthresh A Prev A.Mext ~ DATA  SOLID  DOTTED  EOTH
The RTA automatically computes the RT60 for values
between the two cursors performing a linear regression
curve fit. The RT60 value for the 1.6 Hz 1/3 octave band. is
0.195 seconds. This is the time that it would take the room to
absorb 60 dB of noise at the 1.6 kHz band.
2@ g%s_{ﬁ:;ﬂfﬁf ____________ Rfﬁﬁ _”BEPFHPE_Hpﬁﬁﬂﬁﬁ HFFPJBE Auto. AL note
E Egte: AUERAGED
N D R N — 5D
LS LIHEHR ZBHz-1@kHz
RESET 2@ FEE 93 15:17:55
....................... DATA =32 1.68kH= SAE
* Chanhel 1 of 2 usTIME -
To 1.1088
R I R d 1.1300
23.8 5.8
REM | _1# ||
................................................ 55_8 55_@
A, A58 2. 8888 #otted crar
ROOMS lthresh hthresh A.Prew  A.Hext DATA SOLID DATTED EOTH
There is a storage area in the RTA for archiving RT60 data. It
is called the RT60 register. The RT60 table is a convenient
place to store RT60 values for each of the frequencies.
Press RT60 [B] to view the RT60 register.
R 26 FEB 15:34:37 'REFLACE AVERAGE Auto.RE Autc. AU note
B Hotet
AVERAGELD
LINEAR REFPEAT H.H5688
a1 LI F_ZBHz-18kH=z
RESET_ 28 _FEB 98 15:17i155
TA =32 1.868kHz_ S-3
* Channel 1 o uwsTIME -
Ld=_ ZF. 1.1566
RTEA_ B.195 ct 1. 18686
AutoTH Max-: 25.6 5.6
BRI ET #] |# | = |
Lex 55.8 55.8 55.a
. 2.6860688 #cotted crst
ROOMS lthresh hthresh A.Prew  A.Hext DATA SOLID DOTTED BOTH
8-17
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In order to store data in the RT60 register, you must first clear
out any old RT60 data that may already reside there.

8. Press RESET[D] to clear the RT60 register.

ag D%T 161461 26 ) @ Auta.RE Auto.AY  hote
Hote:

SPL AUERAEED
B fee e LINEQR REFEAT B, B00
Ineut 1 LINERR 26iiz-Joks

........................................... RESE] D5 OCT 2 Aerogia

ESET @2 OCT_9
- RT&E DAT -
RTER= 1.88  #HUG= =31
ButoTH Max-: _25.0 S.a
TACH= SPEED=
.8 Hz & b, A #both crsrs
ROOME SOLID DOTTED edit

Press YES[A] to verify that you wish to erase the RT60 data-
base.

@2 0CT 16:49:36 @
1. 68 | -+ # Erase RTGE database? #

SPL RAGED
------------------------------------------- LIHERR_ REFEAT a, 0

Inrut 1 LINEAR 2BHz—2BkHz

RESET_ @8 OCT_94 15:@2:59

= 25.8 - 588 Hz L3

........................................... T
= RTEE DATA -
RTEE= 1.688  #AUG= =3
HutoTH Max-: _25.8 5.8
TACH= SPEED=
) #both crars

ROOMS

Notice that the RT60 registered is cleared and all RT60 values
(for all of the frequencies) are set to zero. You are now ready
to curve fit the data and fill the RT60 register.

B8 OCT 16:51:16 RESET Auto.RE Auto.AY  mote
RTER '
i SFL AUERAGED
I DU e CINEAR REFEAT 6.6
bTIME ' Ineut. 1 LINEAR 2@Hz—28kHz
, RESET_ @8 OCT_94 15:82154
VSB[ R E R of= 25.8 - SB3 Hz L3
. - RTE@ DATA v
25 b RTEG= -6a #hLG= o
' ! AutcTH Max—: 25.8 5.8
Loc : THCH= SPEED=
] T gl #both crars
ROOMS lthresh hthresh Auto.TH SOLID  DOTTED  edit

10. Press EXIT to get back to the decay curve of the 500 Hz band

frequency.

8-18

@

o



%X% @ rta_3200_training.book Page 19 Monday, March 2, 1998 11:00 AM

3200 TRAINING MANUAL

Pyl
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11. Since the solid and dotted cursors have already been placed
on the beginning and end of the linear part of the decay
curve, you are ready to fill the 1.6 kHz. band of the RT60 reg-
ister. Press REPLACE[C] .

28 EEB 15:34:37 RTE@ REFLACE)AUERAGE Autoc.RE Auto.AU rote

ERBGED

REFERT e,
LIMEAR 2@H=z—-10k
28 FEE 92 15:17:
A =32 1,88kHz_ =
1
1
|

v Chapnel 1 of 2 u=TI
Ld= . Td 1
FE - - ETERA H.195 ct. 1

on
— @ LUTE
SE @EEd O ®

il
AutoTH Max-: 25,8
LIEaET
T I R E Les 55.8 55.2 5
c
i)

. 2. 908 ot ted
ROOHS lthresh hthresh A.Preu  A.Hext s3]

s
E
o
5]
o
*
3]
[
T

Tu

J5]
TA  SO0LID  DOTTED B

12. To verify that the register has been filled, press RT60[B] to
view the RT60 register.

28 FEB 13:34:37
26

JREFLACE AVERASE Auto.RE Auto.AY  note

Mote:

SPL AUERAGED
e S LIHEABR REFEAT ., 6566
bTIME Dual LIHEAR ZBEHz—1@kH=z
RESET 2B FEB 22 15:17:55

SE e DHTR =32 1.6@kHz_ S-3
= Chanhel 1 of 2 wsTIME -
Ld=_ 27,2 _ Td . 1588
L R R I LI ETéE_ @,193 ct 1. 1o08a
Aut.oTH HMax-: 25.6 5.8

REM #lkw k] [* 1]
.......................... e Law 55,3 55,5 55.08
6. 8368 2.6 *dotted crer

ROOMS 1thresh hthresh A.Prew AoHext DATA  SOLID  DOTTED  BOTH

Notice the RT60 value of 0.195 seconds at the 1.6 kHz. band.
All of the other frequency’s RT60’s are still set to 0.

268 FEB 15:38:139 . R.RTEE Auto.RE Auto.AY rnote
RTEH . Hote:
SFL AUERAGELD
[7= 3 S T U CIMEAR REPEAT B. B50E
BTIME EY LIMERR 2EHz—1@kH=z
RESET 20 FEB 92 15:17:55
b SFETOS.E CTT.ABkHE 5T
- ETEE DATA -
ETaE= B.195  #HUG= E1
B bl B, 886 = [5]E]
REMBa
i = Bk HZ e #dotted crsr
ROOMS 1thresh hthresh Auto.TH SOLIb DOTTELD edit

13. Let’s continue the manual process of completing the RT60
register. Press EXIT to return to the decay curve display.
Then, press DATA [M] .

28 EEB 15: 34237 RTEE  REPLACE AUVERAGE Auto.RE Auto.AU  note

2
ROOMS lthresh hthresh A.Prev  A.Hext
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14. Press the right arrow hardkey or increment to the next 1/3

- octave band (2 kHz.)
) 26 EEB 15:58:53 RT&E  REFLACE AUERAGE Auto.RE Auto.AU note
Hote:
SFL AVERAGELD
................................................ FPheAR REPERT B
[ual LIMEAR Z@Hz-lokHz
RESET 26 _FEE 92 15:17:55

8. e5aa ' 2,800 ®pew dat s
ROOMS lthresh hthresh A.Preu  A.Hext GATA  SOLID  DOTTED  EOTH

15. If necessary move the solid and dotted cursors such that they
are both on the linear part of the decay curve. Remember to
activate the cursor first by pressing either SOLID[N] or DOT-
TED[Q].

28 FEE 153:358:53 RTEE  REFLACE AVERAGE Auto.RE Auto.AY note

ERAGED
................................................ CINEAR REFER

1 IHERR ZEHz-18kH=z
RESET 28 FEE 22 15:17:53

....................... Th =3z 2.@86BkH: ST
» Channel 1 of 2 wsTIME =
Ld=_ 31 Td « 15EE
----------------------------------------- aeeo o RTEB_ 8,218 cf 1. 1568
AutoTH Max-: 25.8 S.a

|k |k #1_ I+ Il
................................................ Ley 57.5 57.6 56,5

6. e5aa ' 2. o data
ROOME lthresh hthresh A.Preyw  AuMext LATA SOLID DOTTEL EOTH

16. Notice that the RT60 for the 2.0 kHz. band is 0.218 seconds.

S Press REPLACE[C] to put this value into the RT60 register.
C 26 EEB 15259853 RTEA F!UERFIGE Futo.RE Auto.Al note

ERAGED

o, BSE
HR_2@Hz-16kHz
28_FEE 22 13:17:335

2. BBkHz 5.3
f 2 wusTIME =
1.1588
ig ¢ - 1E&a
5.0

Kl
576 SE.5

2. #new data

ROOMEZ lthresh hthresh A.Frew  A.MHext CATA  =0LIC  DOTTEL EBOTH

17. Continue this process moving the cursors to the linear areas
of the decay curves and pressing REPLACE[C] for each of
B the frequencies until you get to the 5 kHz band. Once you

Py

have finished, press RT60[B].

JREFLACE AUERASE Auto.RE Auto.AU note
Hotes

28 FEB 13:53:53
e

SPL AVERAGED
e D CIFEABR REFEAT B, 5
bTIME [ual LIMERR 2EHz—1@kH=z
RESET 28 FEE 22 15:1 =
[ B BETA =53 2.680kHz 5.5
- Chankel 1 of 2 wsTIME -
Ld=_31.9 Td S8
T e ET6@ B.21% ct 1866
Aut.oTH FMax-— 25.8 S.8
REM * k| w1 11
1 I RN P L Lea S57. T 6.5
. 6588 2, GEan *hew data
ROOMS 1thresh hthresh A.Prew  A.Hext CATA SOLIC COTTELD BOTH
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STORE

18. Below is the completed RT60 register. For this example you
are only concerned with the frequencies from 400 Hz. to 5
kHz.

28 FEE 16:@4:32 , R.RTEA Auto.RE Auto.AY rote
RTEE u Hote:
FL RUERAGEL
NI EETRITRRRRRPRRREE - B ™ TR CINEAR REFEAT L E5EE
bTIME ET LIHMEAR 2EHz—18kHz
RESET 28 FEB 28 15:17:55
12 NN of= 256 — 5. B8kHE ST
RTEE DHTH -
ETEA= B.226 #AUG= a1
- R . . . . . . ... ... .....' I = @666 = 56
RENBB
. .H Hz & oo e el #dotted crsr

K Hz
ROOM= lthresh hihresh Auto. TH SoLIp COTTED edit

You have finished the RT60 portion of this exercise. At this point,
the data could be sent to a printer which would yield a graph
like that on the display. The printout would also include a table
that lists the RT60 values for all of the 1/3 octave band frequen-
cies between 400 Hz and 5 kHz.

19. Press STORE to archive the RT60 register.

20 FEE 16:84:3Z2 , R.ETEE Auto.RE Auto.Al hote
RTER Mote:
SPL ERAGEL
g T R CINEAR REPEAT &, BS0m
BTIME Cual LIMERR 2AHz-18kH=z
RESET =268 FEE 935 15:17:535
Azl .. SRR of= 25,6 - 5.8BkHZ  S-3
- RT&E DHTH -
ETed= @,226  #HUG= @l
el N 2 02 B Gow = )
RENaa
LA} otted crse

E.5H H o
lthresh thPgSh Auto. TH SOLID  DOTTED  edit

Sound Transmission Loss Measurements

Sound Transmission Loss measurements (and Sound Transmis-
sion Class or STC measurements) are commonly used to evalu-
ate the acoustical effectiveness of walls, partitions, doors, etc. for
isolating noise between adjoining rooms. This is typically
accomplished by placing a speaker in one of the rooms, produc-
ing noise in that room, and making the measurement in the
adjoining room. Three measurements need to be made to accom-
plish this type of measurement: A 1/3 octave band sound pres-
sure measurement in the source room; a 1/3 octave band
measurement in the receiving room, and an RT60 data measured
in the receiving room.

Following is a procedure to determine the Transmission Loss
and STC of a partition/wall between two adjoining rooms. You
will use the RT60 data that was just acquired as the receiving
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room RT60. All that needs to be done at this point is a SPL mea-
surement in a source room and one in a receiving room.

Setting Up the RTA for Sound Transmission Loss Measurements

1. Press SYSTEM, STANDRD [C] to get back to the SYSTEM
SCREEN R menu.

SYSTEM B

2. Then EXIT to the Main menu.
EXIT

3. Press AUTOSTRI[P] to get back to the Autostore menu.

[a—

BSIBgT 17:44: 23 MORMAL L= MIM  MAX SEL  DISFLAY  note CDETECTR
P Hotes
SPL AUERAGED
= T CINEAR REPEAT B, 6508
BTIME rneut. 1 LIMEAR 28Hz-28kHz
RESET B2 _OCT 24 15:@2:i54
=L s L LI LI FILTER #37 J.80kHz_ L-3
» Channel 1 of 1 wsTIME -
d=_ 32.1 A= &3.8
- 1 IR IR -~ - |- . - - oo - - - - R PHOHS=
LDCQB TACH=  ©.@ SPEED= 8.8
- Iz z K. HkHz Hec f o
ROOMS ROOMS  wsRPM  STAT  Mx.Srec F.TRIG  SETUP  FILES *Eﬁﬁg@

4. Turn off the Autostore option by pressing OFF[A].

(? BSlggT 17:43:32 ( OFF byTIME delta endstor rote
A AVERAGED
- REFERT a,
BTIME 1_LIHERR 2@Hz—-2akHz
@g_OCT 94 15:@
BB e ER #37  S.08kHT Lo3
hannel 1 05_1 wsTIME
T - - - o oo
Lac 8.8 SPEED=  B.8

.‘- i 538 Hz H. wkHz #ecall data
ROOMS baTACH TACHSET F.TRIG FILES

Notice that the bTIME label on the left side of the screen has
disappeared. Autostore is now disabled.

BBIBBT 17:i46:31  OFF boTIME delta  endstor hote
Motes
SPL ERAGED
= A CINERR EEPEAT A, G500
InFut 1 LIHNEAR 28Hz-2@kHz
RESET B2 _OCT 34 15:@2:54
2 S Y EILTER #37 S.0EkHz L3
= Chanrel 1 of 1 wsTIME -
d=_ 521 H= B3.8
T I ICICIR IR - . . |- . . . . . .- - - - - DA PHOHS=
LDC28 TRCH= 8.8 SPEED= a.a
. Bol Hz - #pecall data
ROOMS bwTHCH THCHSET F.TRIG FILES
5. Press EXIT

EXIT

The RT60 register that was completed earlier will be used for the
receiving room reverberation time and thus will be included in
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SCREEN
SYSTEM

the Sound Transmission Loss calculation. Let's verify that it is
the current or active RT60.

6. To check this, press ROOMSJI].

BBISCT 17:52:21  HORMAL Lea MIN  HMAX SEL DISPLAY note  DETECTR
Hotes

SPL AUVERAGED
................................................. CINEAR REPEAT N

InFut 1 LINEAR 2@8Hz-28kHz
ET_ @2 94 1582

EES ocT 1E215d4
FILTER #37 S,88kHz_L-Z
» Channel 1 of 1 usTIME -
= A= E&5.2

o= .
PHOHS=

Loc TACH= @.@ SPEED= @.@
.H Hz & W, bkHz #recall data
ROOMZ Mx.SFrec F.TRIG  SETUP FILEZ AUTOSTR

7. Next, press RT60[D].
BSISET 17:52:57 MC HE RC . =TC R*w Ii

Mote:
SPL AVERBGEL:
LIMEAR REFEAT @, B
Ineut 1 LINEAR 28Hz-2@kHz
ESET @2 0OCT 24 15:82:54
FILTER #37 S.8@AkHz_ L~
= Channel 1 of 1 vsTIME -
o=_ 52,1 A= &3.8
FHONS=
Lac TACH= @.8 SFPEED= 6.8
.8 Hz b, bkH=z #dotted crsr
ROOMS surface volume

You should be viewing the RT60 register that you previously
filled.

28 FEB 16:@4:32 , R.RTe8 Auto.RE Auto.AY  note
RTeE Hote:
SPL RAGED
gt [ o {IHEAR REFEAT A, 8
bTIME Dual L INEHR: 2BHz—18kHz
RESET 28 FEE 95 15:17:3%
B TR . . .. af= 25.8 - 5. 8EkHz  5-3
- RTeE DHTH -
RTeb= B.2:26 #HUG= a1
I - N g = G668 = =l5]
REM
« B8,

#dotted cror
SOLIC  DOTTED  edit

B3l Hz
ROOMS lthresh hthresh Auto.TH

8. Press the SYSTEM hardkey to get back to the system menu.

Next, measure the sound pressure levels (in 1/3 octave bands) of
the source and receiving rooms. You can do this one of 2 ways.
You can measure them one at a time (using the analyzer in the
STANDRD single channel mode) or measure them simulta-
neously (using STANDRD dual channel mode of the 3200). For
simplicity, lets measure one channel at a time.
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9. Put the analyzer in single channel mode by using the STAN-

S Q DRD [C] key and #Chanls [A] key.
(: /\ 1QIEEB }ﬁlﬁﬁ }?_lfphanlg lllllllll STAMDRL, _PRpﬁﬁllIﬂTEﬂﬁv UMITS FILTER CLASS
E SFL &, GEEE
P g
H [ual LIMEAR 2EHz-2@kHz
H EESET 19 FEB 92 16:@5:48
PP BECEL. §7aFEE70 Jerenid
H +* Channel 1 of 2 HORMAL -
H d= R=_ 34,
B R o EL
R TRCH= B8 SPEED= @@
5.8 Hz 28 Hz 0. BkHz E *dotted crsr
IMITIAL 1-0 SIG.GEM  IMPUT clock COLOR MLS RESETS
10. Set the averaging type and time by first pressing the EXIT
X hardkey, and then select DETECTR[H].
H 231555" ll_Ei_ .8.3. .4.4. . .H.D.R.N.n.l‘ lllll L. es M .I.H llllll H lFIlX llllll S .E.L. CISPLAY note
E SFL [y alsls )
LB e et 18
H [ual LIMERR Z2@Hz-2@kH=
H RESET 23 FEB 98 89 96154
o P BT 74 F e i3
: a_Channel 1 OE 2 NDRMRL -
B E e DIFF. Fh= 5.9 Sn=  6.05
R g TACH= 8.8 SPEED= 2.0
S.8 Hz &30 Hz 28, OEHZ #dobted crsr
ROOMS ROOMS wsRPM STAT Mx.SFrec F.TRIG SETUP FILES AUTOSTR

11. For this part of the test, you will use linear single averaging.
Choose LIN.S[A].

231553 1e:ea:1s (UILD) LIN.R E¥P  BT-ENP ETALIN AU.TIME

E SPL o . BEaa
L R T EXFONEMTIAL 1.8
: Dual LIMEAR Z@Hz-26kH=

RESET 23 FEB_ 95 B3:56:54

> O

S PR FILTER #14 25.8 Hz L-3

: a Channel 1 DE 2 HORMAL -
[ DIFF. Ph= 65.9 Sn= &.685
Rquai ! TACH= B.8 SPEED= a.a
D8 Hz B33 Hz H.BkH= ! #dotted crse

ROOMS
12. Choose an averaging time (20 seconds for example), by first

X pressing AV.TIME[H] .
23 FEB 1@8:@5:84 LIM.S LIM.R ExP ET/EXP ET~<LIH AU, TIME,
\GFY JovEmies LIS LINR B¢ BLEE ETAL
6. aa6na
TEB 5 - - - LINEAR SIHGLE 8, 2588
LIMEAR 2EHz-2EkHz
ESET 2% FEB 92 10:84: IR
BB BEGET, 23 FED 2 1@:mdis
H » Channel 1 of HORMAL -
: = .4 B=_ 46.3

BB E v DIFF. Ph= 5.9 Sn=  6.05
REM4BE ! TACH= a.@ SFPEED= 6.8
5.8 Hz &8 Hz A, BkHz ! #cdotted crsr

ROOMS
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EXIT SCREEN
SYSTEM
z
J
#
M

13. Enter 20 seconds by typing in the value shown in the follow-
ing graph.

23 FEE 18:86:54
128 ;

( DETECTOR TIME SBAGZH. BBB%

1B b - re—— e
' Dual L IHEAR Z@EHz-Z2@kH=z
RESET 23 FE%SQE 182842 30

88; ................................................ FILTER Hi4 Hz L2
H E_Channel 1 of 2 HORMAL -
BB F e GIFF. Ph= £5.5 Sn=  £.05
REMan ! TACH=  ©.8 SPEED= a.a
5.8 Az 38 Hz 0. BkHz ! #dotted crsr

ROOMS

14. Press the EXIT to enter the 20 second averaging time and
then press SYSTEM to return to the System Menu.

You are now ready to make a measurement. you'll start with the
source room sound pressure measurement. Again, using the
pink noise generator of the 3200 with a speaker/amplifier is the
ideal way to make this measurement.

Place the speaker in a corner of the source room (facing into the
room). Next, put the microphone on a tripod in the room. Turn
on the pink noise generator of the RTA.

15. To enable the noise generator, first press SIG.GEN [J] or
NOISE [J], from the System menu.

231558 1@:03:44  #Chanls STAMDRD  CROSS  IMTEMSY  UMITS FILTER CLRSS

= ©@.8 SPEED= a.a

#dotted crsr
MLS FILEZ  REZET=

Pink noise is better to use for this type of testing since it provides
constant energy for all of the 1/3 octave frequency bands.

16. Press PINK [J] to select pink noise.

23 FEB la:il:8e 0N OFF  OM-RUM OFF-RUH <=ATT  ->ATT
SPL A, ARER
LIHEAR SIHGLE FEA, BEAEE
Dual LIMERR ZAHZ-2@kHz
i 1A E7 I Bd
FILTER #14 25.8 Hz L-Z
5 Channel 1 g 2 NDRQRL -
BIFF. Ph= £5.9 Sn=  6.85

! TACH=  ®.8 SPEED= B.8
o, BkHz ! #dotted crar
DELAY
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17. Turn the noise generator on by pressing ON[A].

Q 23 FEE 18:11:06 OFF  OM/RUN  OFF/RUN S-ATT  —ATT
126 ¢
A H SPL
188 LINEAR SINGLE 20,
Dual LINEAR 2@Hz—28kHz
H RESET 23 FEE 98 1@8:@7:0d
28 FILTER #14 25.8 Hz L-3
a_Channel 1 0F_2 NDR%RL -
63 ¢ DIFF. Fh= £5.9 Sn=  €.85
REMmE ! TACH=  @.& SFEED=  @.8
. E3@ _Hz Z0. Ok Hz ! #dotted crsr
ROOMS SINE PIHiC WHITE  PULSE DELAY

The noise generator will deliver a pink noise signal to the
speaker/amplifier system.

18. Press R/S. Adjust the channel one input gain of the RTA,
RESET such that the signal is optimized without creating an over-

R/S load condition. The best way to do this is to press the down
arrow hard key until an overload occurs.

23 EEB 1@8: 14219 OH OFF OH-RUN  OFF-RUH <—HTT  —XATT

e = .
bIFF. Fh=188,1 Sh= &4.77

TACH=  @.8 ZPEED= 0.0

WHITE i DEtg$ttEd srer
19. Then range up (by pressing the up arrow hard key) until the

overload indicator disappears.

231553 l@:135: 1@ OH OFF  OM-RUM OFF-RUM <=ATT  ->ATT

2. Baga

SPL
................................. CINEAR SINGLE S6. BEER
Dual LIMEAR 28Hz-20kHz
STOP 23 FEB 98 1@:14:43
................................ FILTER %14 B Hz L-3

=

REM TACH= 6.8 SPEED=  @.8

#dotted crae
DELAY

B L

A H . K

. H B3k _Hz M, H
ROOME SIME PIHK WHITE FULZE

You may also need to adjust the output level of the ampli-
fier/speaker in order to insure that all of the frequencies of
interest are being excited equally. The spectrum displayed on
the RTA should be fairly flat within this frequency range.

The output level of the speaker/amplifier should also be
loud enough such that there is a significant difference
between the background (ambient) level and the excited
level (for each frequency of interest) in both rooms. Leave the
noise generator on.
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Making Airborne Sound Transmission Loss Measurements

RESET
R/S

STORE

RESET
R/S

You are now ready to make a measurement in the source room.
Verify that your speaker and microphone are both located in
appropriate locations within the source room.

1.

Once the desired output level and input gain have been
achieved, press R/S to begin the 20 second measurement.

231558 1B8:15:18 OFF OH-RUH  OFF-RUH {-HTT —¥HTT

d=__4i.&a A= .
............................................ DIFF. Ph=108.1 Sn=  &d4.61
TACH=  @.8 SPEED= ©.8

#dotted crsr
LELAY

rem M
O L

- Z Eok Hz b, b
ROOMS SIHE P INK WHITE PULSE

Upon completion of the measurement, press the STORE
hardkey to save the record into the ROOMS file.

O OFF  OWsRUM OFF-RUM <-ATT  -:ATT

TACH= 8.8 SPEED= a.g

wdotted crsr
DELRAY

ROOMS

Once again, it is common practice to make a number of mea-
surements at various locations in the source room, and then
average them together. This yields a better statistical result
by averaging out background noise, etc.

Move the microphone to another location. Press R/S to begin
the second measurement.

231558 1@:2e: 351 OH OFF OM<RUM  OFF-~RUM <-ATT —XHTT

B.8 SPEED= [

5.3 Hz H, bkHz #dotted crar
SIME PIHE WHITE  PULZE DELRY

Once the measurement is complete, press STORE again to
save the data to memory.
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For this exercise, make one more measurement in the source
room at a different microphone location, then store it. you
now have a total of 3 measurements in the source room.
Before you average them together, let’s perform the mea-
surements in the receiving room.

Leave the speaker in the source room, and move the micro-
RESET phone to a desired location in the receiving room. Assuming
R/S the pink noise generator is still turned on, press R/S to begin
a 1/3 band octave sound pressure measurement in the
receiving room.
231553' .1.B.=.2.3.=.2.9 ..... u] _H ....... 0 .F.F. . _D.N./.R.U.H_ . .D.F.Fl/_R_UlN ....... {-ATT —ATT
28. BaEa
BE - - e LIMERR SIHGLE
: [Lual LIMERR Z2EHz—Z2@kHz
: STOR 23 FEE 98 1@:22:38
BB L ElbE . 7,FEESS IBi2ig
E=Channel 1 OE=2 HORMAL -~
Pt . . T II DIFF. Ph= 24.% Sn=  22.35
REM TACH= 8.8 SFEED= 6.8
O
. Eald Hz k. bkHz #dotted crsr
ROOMS SIHE FPIME WHITE FPULSE LELAY
P Press STORE to save this first receiving room measurement.
STORE Perform two additional measurements (at different micro-
phone locations) and store them to the memory of the RTA.
Turn the Pink Noise Generator off by pressing OFF [B]. Now
it is time measure the background noise of the receive room.
Press R/S to begin the background noise measurement. Store
the measurement when complete (memory 7).
2% PER lerssisy N HFF | ONCRUNCOFF/RUN LOATT —eRTT
SPL 26, BEEE
B E e LINEAR SIWGLE 36, BEER
: Lzl LIHERR 2EHz—28kHz
: STOR 23 FEE 22 lA:33:11
BB ElbE o 7, FEE 92 LB Iiil
: » Charnnel 1 of HORMAL -
" =_ 44,2 A=_ 35.8
R B e N - i
RFEM TACH= H.8 SPEED= H.8
) - :
.8 Hz &38 Hz 8. BkHz #dotted crar
ROOMS SIME FIME WHITE FULZE DELAY
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8. If you wanted to keep the memory records straight, you
could go to the FILES menu in the SYSTEM menu and attach
notes to the records. The first three could be labeled “sendx.”
The next three could be labeled “receivedx.” Record number
7 could be labeled “backgnd.”

25 FEB 13:118:85 create s t note KEEF
Memorys Used 24420 Disk Used
Mermory Free [ Sjested ] Lisk Free Hot.e: BACKGHD
———— MEMOEY DIZk
MAME LATE TIME SIZE RECORDS
TYFE HOTE #H#
Harmal SEMDL 1
Hormal SEMDZ2 prd
EEUEIuEl 4
Hormal RECEIUES [
REM Mormal EACKEML 7
- # RECORDE

renarmelete s

You should now have 3 source room measurements., 3 receiving
room measurements with noise, and one background noise mea-
surement in the receiving room. Now use the block averaging
capabilities of the RTA to compute an averaged source room
measurement, and an averaged receiving room measurement.

9. To average them together, first press the RECALL hardkey.
CLEAR

RECALL The last receiving room measurement that you acquired will

be on the display. You can display the 5 other measurements
@ by pressing the left arrow key hardkey. @

10. Now, let’s average the source room measurements together
(Normal 1 thorough 3). Press B.AVG [B] .

Py

LA TN INE
Il _ s =
oo o

= -
DIFF. Ph=188.1 Sh= §&4.61
TACH= B.8 SPEED= a.a
#pecall data

4o

rev_ B
25

ROOMS DELETE

11. In the field on the top right side of the display, type in 0001 -
0003. This tells the 3200 that you want to average the 3
source room spectra.

23 FEE 10:43:47 Last N
AUERAGE: B0E1 - GE~3

LINEAR SINGLE 58, R
Dual LINEAR 2@Hz-26kHz
STOP__ 23 FEB_98 18:14148
FILTER #14 25.8 Hz L3

a_Channel 1 05_2 NDRERL -
BIFF. Ph=18@.1 Sn= &£4.61
TACH= 8.8 SPEED= ©.8

#recall data
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12. Then press the EXIT hardkey to initiate the calculation. The

new spectrum that appears in the display is the average of
EXIT the 3 source room spectra. Notice that the word AVERAGED
appears on the right side of the display next to SPL.

231553 le:d46:11 W.Fall E.HUE E. MAX E.SUM

TACH= @.8  SPEED= 9.9

pels) - -
#recall data

.4 Hz E
ROOMS DELETE

P 13. Press the STORE hardkey to save the data to memory. Note
that this new averaged spectrum is stored in the ROOMS file
STORE as Normal record 8.
23 FEE 11:13:17 W.Fall E.AVE E. MAX E.SUM KEEF
188 RECALL= Hormal g
Hote: ZEHD
SPL AVERAGELD
LIMEAR SINGLE 28, BEEE
Cual LIMEAR 2@AHz-28kHz
RESET 23 FEE 92 1@:13:6&
FILTER #14 23.8 Hz_ L3
E=Chann§1 i 0a=2 NDRERL -
asf DIFF. Ph= 98.4 Sn=" 57.46

TACH= 6.8 SPEED= @.@

#recall data

rEM_ M
28

ROOMS " DELETE ~

@ 14. Now, let’s average the 3 receiving room spectra together. @
Press B.AVGIB] .

Py

KEEF
RECALL- Hormal =]
Hot.e s SEHD

SPL HGED
LIHEAR SIHGLE ZH, AHEE
Dual LIHEAR ZBHz-2@kHz
RESET 23 FEB 98 1@:13:86
FILTER #14 25.8 Hz L-3
» Channel 1 of 2 HORMAL -
d=_ 47,5 H=

GIFF. Ph= 98.4 Sn=  57.46

TACH= B.8 SPEED= B.8
#recall data

20
ROOMS DELETE

In the field on the top right side of the display, type in 0004 -
0006. This tells the 3200 that you want to average the 3
receiving room spectra.

23 FEE 11:15:54
IBB

Lazt M
155 =)

v Chahnel 1 o 81
DIFF Ph Q8. 4 Sh= G7.46
TACH= B.8 SPEED= 8.8

#recall dataROOMS
F
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15. Press EXIT to initiate the averaging calculation. The new

spectrum that appears in the display is the average of the 3
EXIT receiving room spectra.
231558 11317212 W.Fall E.RUE E. MAX E.SUM KEEP
: Hote:RECIEUE
: HUERRGED
aa - LIMEAR SIHGLE H
: [zl LIMEAR 28Hz—29kHz
: EESET 23 FEE 92
6 - FILTER #14 Z5. 3
; E Channel 1 DE 2 HDRMHL -
40 DIFF. Fh= 84.8 Sn=  22.35
REM2BE TACH= 8.8 ZSPEED= 8.8
. £ #recall data
ROOMS DELETE

16. Press STORE to save the averaged receiving room spectra
& into the ROOMS file. Notice that it is stored as Normal 8.

STORE H H W.Fall R.ALF R.MA: R.SlM KFFP
23,FEB 1117355 WFAll | R.AUF RLMRX RS - Cogge e .

SRl ERGGED
CINEAR SINGLE 6, BanE
Dusl '~ _LINEGR zevz2okiiz
FILTER #14 iy

25.8 Hz
* Channel 1 of 2 HORMAL -
o= A= .8
BIFF. Fh= 84.8 Sn=  22.35
THCH= B.8 SPEED= B.8
#recall data

ROOME" DELETE

17. Press KEEP[H] to get back to the Noise menu and then press
X EXIT EXIT.

% 117 W_Fall F.AUF  R.MAX RSN @
23155% Lis17ess . : STORE — Hormal

T _

Hote: RECTELE

AGED

LIHEAR SIHGLE IR

Duzl I
5.8

= Channel 1 of 2 NDRNRL -

DIFF. Ph= 84.8 Sn=  22.35

: TACH= 8.8 SPEED= .8
peds] -

. & #recall data
ROOMS CDELETE
18. Recall the background spectrum by pushing the RECALL
CLEAR X hard key and locating memory 7. Now push the KEEP [H]
RECALL H key to “keep” the spectra and return to the main menu.

23 FEB 13:0@:87  MORMAL Lex MIH MR SEL  DIZPLAY  note DETECTR
Hiot.e s BACKGHD BBBB

SF

LIMERAR SIHGLE
[ual K
FILTER #14 25.8 : [IP5S
a Channel 1 of 2 NDRERL -
. DIFF. Ph= 55.3 Sn=  2.91
TACH= ©.@ SPEED= 6.8

. = Bakl Hz i, bk Hz #dotted crsrf
00mMS ROOMS wsRPM STAT Mx.SFrec F.TRIG SETUP FILES ARUTOSTR:
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19. Return to the Rooms menu by pressing ROOMS [Y]. Enter

% @ this background spectrum by pushing the SET-> [L] and
| L BACK.GD [Q] keys. Exit to the Main menu by pressing the
EXIT key.
[ 23 FEE 13:38:87 HORMAL Lea MIM MAE SEL DISPLAY rote DETECTR
TEE - e e ESEE=BRCKGHD S
(@) 88} ................................................ LINEAR SIMGLE 6. GRG6
: Cual HEAR 26Hz-Z28kHz
EEZET 23 FEB 98 l@:33:11
68 FESEL. #9,FEE 78 19i33il
: a Chznnel 1 OE 2 HORMAL -
qolime B B — DIFF, Ph= 55.3 sn= 2.9
2Er‘128 E .......................... TACH= 8.8 SPEED= 6.0

H +-F

.8 Hz 5.8 Hz {.5 z = gd_crs
00MS ROOMS wsRPM STAT Mx.SPec FLOTRIG SETUP FILES AUTOSTR

20. Recall the send or source room spectrum by pushing the
CLEAR X RECALL hard key and locating memory 8. Now push the
RECALL H KEEP [H] key to “keep” the spectra and return to the Main
menu.

231558 13:56:44  W.Fall E.HUE E.MRAX E.SUM KEEF

MHot.e: SEND: AUE

AVERAGELD
LIHERR SIHGLE 20, BEEE
D 1 LINEHR ZBHz 2BkHz
EESET 23 FEEB @
FILTER #14 23. B Hz L/S
E Chantel 1 of 2 HORMAL -

A=
DIFF. Ph= 98.4 Sn=  57.46
TRCH= 8.8 SPEED= a.0

#recall data

.4 Hz & 0.
ROOMS DELETE

21. Return to the Rooms menu by pressing ROOMS [Y] and
Y @ enter this source room spectrum by pushing SET-> [L] and
| L SOURCE [M]. Exit back to the Main menu.
23 FEB 14:81:82 HC HR RC surface wolume RTEE
laa ................................................. RDUM_DRTH SET
#¢ : Egte SEHD, BUE AVERAGELD
88:’ ............................................ LINEAR SIHGLE
M ; Bk, LINEGR Zevz-iaiis
LR . R - FILTER ¥14 2508 Hz L[-3
H a Channel 1 DE 2 HORMAL -
48 ........................................... DIFF. ph— 93,4 Sh= 5? 46
REM i TACH= B.8 SPEED= B.8
-
#dotted crsr
ROOMS SDURCE RECEIVE BARACE.GD CLE.BS
22. Recall the receive room spectrum by pressing the RECALL
CLEAR X

hard key and locating memory 9. Now push the KEEP [H]
RECALL H key to “keep” the spectrum and return to the Main menu.

23 FEE 14:@4:21 W.Fall E.AUE E. MR E.SUM KEEF
188 RECALL=_Maormal =

Hote:RECIELVE. ALE

HUERRGEB

ZPL
LIHERR SIHGLE
Dy 1 I
EESET 122
FILTER #14 25.8 Hz L-3
a Channel 1 DE 2 HORMAL -
DIFF. Ph= 84.8 Sn=  22.35
TACH= ®@.@ SPEED= @.@
#recall data

- Iz &
ROOMS DELETE
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%

EXIT

C

23.

24,

25.

26.

Return to the Rooms menu by pressing ROOMS [Y] and
enter this receive room spectrum by pressing SET-> [L] and

23 FEB 14:@28:81 HC HR RC surface wolune RTEE
(B AP MR LRR L snfae ol RO Bada <ET
: Hote:FECIEVE. AVE
HUERRGELD
BB E+ LINERR SINGLE GEE
: Caal HERR _ZEHz—26kHz
: RESET 232 FEBE_ 92 1@:22:I2
B e ESPEln 74 tEos 2T 42i3
: = Channgl 1 of 2 NORMAL -
i d=__45.2 H=_ &7.@
A4 s R, - - - - DIFF. Ph= 84.8 Sn= 22.35
REMzBE TACH= H.8 SPEED= 6.8
Ll Hz #dotted crar
ROOMS SET-> SDURCE( RECEIUE)BHCK GD CLR.EG
As part of the Transmission Loss (and STC) calculation, the

surface area of the partition in square meters and volume of
the receiving room in cubic meters need to be factored in as

part of the calculation. Press surface[D] to access the surface
area entry field.

23 FEB 13:21:51 HC HE RC surface) volume RT&E
155

Hote:RECIEVE

LIHEAR SIHGLE

Dual LINEAR 2@Hz-2akHz
RESET 23 FEB_ 93 1@:2Z:3m
FILTER #i4 235.8 Hz L-3
- Chanhel 1 of 2 HORMAL -
d=__45.2 A=

DIFF. Ph= 84.8 Sn=  22.35

TACH= 8.8 SPEED= B.8

RAVERAGED

Iz wdotted crar

. F E5H_Hz
ROOMS ASTH I=0 SET > SOURCE  RECEIVE BACK.GD CLR.BG

Enter the surface area of the partition room (10 square
meters). Then press the EXIT to enter this value.

23 FEE 13:23:44
180 -

: HREA = 1.068 E+21 =3,
29 LIMEAR SIMGLE 20, AREAE
: Cual LIMERR Z&Hz-z@kHz
: RESET 2% FEB 98 1@:22:33
58 FILTER #14 25.8 Hz A3
: a Channel 1 of 2 HORMAL -
Els - - DIFF. Bh= 84.8 Sh= 22.35
REMQBE TACH= ©.8 SPEED= ©.@8

#dotted crer
ROOMS

Next, press volume [E] to access the room volume entry
field.

23 FEE 13:21:31 M MR RC sur‘f‘ace ET&@

193 ............................................
Mote:RECIEVE

VERAGED

BE re e LIHMEAR SIMGLE 28, BEEE
Dusl LIMERR ZAHZ-2@kHz
RESET 23 FEE 98 1@:2Z:33

BB e . .. FILTER #14 25.8 Hr L-%
= Channel 1 of 2 NORMAL -
d=__45. A= .8

4 L - - - - - BIFF. Ph= 84.5 Sn=  %2.35

THCH= 6.8 SPEED= 6.8

#dotted crar
RECEIVE BRCK.GD CLR.BG
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27. Type in the volume of the receiving room (in cubic meters).

Press EXIT to enter the volume.
EXIT
23 FEB 13:25:47
166
VOLUME = 2,808 E+A] cu.m
LIMEAR SIHGLE 20, ARG
EYY LIMEAR Z2EHz—28kHz
EESET 23 FEB 92 l@:22:32
FILTER #14 25.8 Hz L~#3
= Channel 1 of 2 HORMAL -
DIFF. Ph= 24.8 Sn=  22.35
28 TACH= B.8 SPEED= .8
.| Hz #dotted crsr
ROOMS
28. Now that they are defined, the data blocks can be displayed
# by pressing SOURCE [M], RECEIVE [N], or BACK.GD [O] .
M Only the data in the frequency range 100 Hz-4 kHz are saved
in these files since the analysis is limited to that frequency
range.
23 FEB 14:22:39 HC HR RC surface volund la@ ;- -
.............................................. Eoyelie ey :
Hot.e: BRCKGHD H
SPL 20, an6a ==
.............................................. T 1
Dual LIMEAR ZBHz-20kHz !
ESET 23 FEB 98 1@:33:111 =15
----------------------------------- FILTER ¥14 25.8 Hz [-3 :
+ Channel 1 of 2 HORMAL - B
= ) B=_ 3.8 4@t -
......................... Birr. *the 55,3502 %201 _ 40!
......................... SERIIRNIgY TRCH= - 8.9 SﬁEF?= a.8 2B
ErCEoiRtE  RECETUE BACK by LR, B oons
@ 29. Select the standards organization whose standards you wish @
Y to follow for the determination of the airborne sound trans-
| mission parameters by pressing either ASTM [I] or ISO [J].
For this exercise use the American Standard ASTM [I].
30. Now you have a choice of looking at Noise Reduction NR
Q [A], Normalized Noise Reduction NNR [B], Transmission
A LossTL [C], and Field Transmission Loss FTL [D].

Now, assuming the RT60 table is full of RT60 values taken in
the receiving room, all the pieces are in place.

Impact Sound Isolation

Impact sound isolation is a measure of sound generated in a
room resulting from repeated impacts (is. Footsteps) on the floor
of the room above. In practice, a standardized tapping machine
is utilized as a source of impacts on the floor above and the
resulting sound pressure level produced in the room below is
measured in 1/3 octave frequency bands.
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Resultant measurement choices are found at the bottom of the
screen in either the ASTM or ISO menus. These include Ln
(ASTM) and L'n and L'nT (1SO).

Noise Ratings

Noise Criterion (NC [A])

A single number technique for representing the character of
steady indoor background noise is based on the 1957 Noise Cri-
teria Curves. These are a set of similar octave band reference
curves which are overlaid graphically upon an octave frequency
spectrum measured in the room to represent the background
noise. Each of the curves is designated by a number, called the
Noise Criterion, which represents the value of sound pressure
level corresponding to the 1 kHz band. Since the curves are
stored in the 2900B, this function can be performed automati-

cally using a displayed 1/1 octave spectrum which has either
SCREEN wW just been measured, or has been recalled from memory.
@ SYSTEM G @
1. Toenter the 1 octave mode, press SYSTEM, press FILTER [G]
Q and then press /1 OCT [A].
A
2. Press EXxit twice to get back to the main menu.
EXIT
3. Press R/S to begin the measurement. To stop the measure-
RESET ment press R/S again.
R/S
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4. While in the Main menu, press ROOMS [I] and then NC [A]
% Q to look at the NC curve.

| /\ 211558 av:23:61 M MR RC surface volume RTER

SPL 5. 3958
EXPOMENT IAL 1.5

Dual LIMEAR 2BHz-2@8kHz
STOP 21 FEE 98 B/1131438
FILTER #13 31.3 Hz L-1
» Chanrnel 1 of 2 HORMHAL -

AOISE CRITERION = 39.5
TACH= @.8 SPEED= B.@

.o HzZ Wi Hz 6. HkHz #dotted crar
ROOMS ASTH 150 SET-> SOURCE RECEIVE BACK.GD CLR.EBEG

5. Press EXIT to return to the Main menu.

Noise Rating Curves (NR [B])

The Noise Rating (NR) curves are used in the same manner as
the Noise Criteria curves, but are used to measure noise in con-
formance with international standards. NR is obtained the same
way as Noise Criterion and is found in the Rooms menu.

211558 grizaial HC MR RC surface volume RTea
. 3958
TIAL 1.2
LIHEAR ZHHz—2@kHz
21 FEE 22 @r:19:48
#15  31.5 Hz_ L~1
el 1 of 2 HORMAL -
. 4 H= 44,8
RITERION = 38.5
REM @.8 SPEED=  G.8@
.o Hz Hd Hz 5. bHkHz #dotted crar
ROOMS SET-» S0OURCE RECEIVE BRCK.GD CLR.EG

Room Criterion (RC [C])

The Room Criterion procedure is can be found in ANSI S12.2-
1995. In addition to producing a single number rating of the
steady background noise, the quality of the spectra is described
in terms of one or more of the following: Neutral Spectrum (N),
Rumbly spectrum (R), Hissy Spectrum (H), tonal Spectrum (T),
and Acoustically Induced perceptible vibration (Va and/or Vb).

As with the NC and NR rating procedures, the steady back-
ground noise spectrum is displayed in the 1/1 octave band-
widths format. The main difference is the low frequency needs

to be set with a low limit frequency of 1 Hz. This is done by
! # pressing INPUT [K] in the System menu and setting the fre-
K M quency limits to 1-10K [M]. If this low limit isn’t set, the instru-

ment will give you an error message.
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To access RC, simply press RC [C] in the Rooms menu.

ES 2IIEEB_B?=38=2B M MR RC surface volume ET&@
C SPL 2. 2458
BB cp e EXPOMENTIAL 18
Dual LIMEAR _1Hz-1@kHz
STOP 21 FEB 98 @v:iz3:i@3
............................................ .FILTER %8 1.68 Hz L-1
* Channel 1 of 2 HORMAL -
d=  F9.2 A= 44.1
...................... RC ="3F H

TACH= 6.8 SPEED= @.@

z z H #dotted crar
ROOME SOURCE RECEIVE BACK.GD CLR.EG
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CHAPTER

Statistics and Ln Calculations

Statistical analysis can be performed with the analyzer in either
the 171 or 1/3 octave frequency bandwidths.

1. Press the STAT [K] key from the Main menu to access the sta-
tistics menu.

I< 191558 B7i35:35  HORMAL Lesy MIH MAK SEL DISPLAY tote  DETECTR
i SPL H. BEEE
DB b EXPOMEMTIEL
: InFut 1 LIHEAR QBHZ 26kHz
! EESET 19 FEB 98 B? 31 i3
- T T FILTER #14 LrE
: = Channel 1 OF 1 NDRMHL -
: d=_ 24,2 J6a 1
TE r e DIFF. Ph= S4. 4 Sh= Z.TZ

REM i TACH= B.8 SPEED= 6.8

5.8 Hz &38 Hz B. 6kHz ! ! #dotted crar
FOPCO ROOMS  wsRPM  (STAT ) Mx.SPec F.TRIG  SETUP  FILES AUTOSTR

2. Pressthe S.Time [B] key to enter the desired time interval
R that the data will be taken from the measurement buffer to
B the Statistics Table.
HIDE CLEAR RECRAL
SPL [yl ]s ]
EXPOHENTIAL 1.8
Input 1 LINEAR 26Hz-Z2@kHz
EESET 19 FEE_98 A7:31:19
FILTER #14 25.8 Hz L3
+* Channel 1 of 1 HORMAL -
d= 24,2 A=_ 356.1
DIFF. FPh= S5#4.4 Sh= 2.72
TACH= .8 SPEED= a.a
B30 Hz M #Lh cursor  POPCC
STO-TEL RCL-TBL MRG-TEL H CHAHKHEL 3
3. Enter the desired interval time in seconds via the numeric
EXIT keypad. Press the EXIT hardkey.
19 FEB B7i143:48
JEB BTIAZIAR -
L - L]
I R = ——
InFut. 1 LINEAR 28Hz 28kHz
RESE 12 FEE 98 B? 31 19
o | RESET 19 FEE 9% @riiiil
v Channel i OF i NDRMHL -
4.7 6.1
BB b BIFF: Bh= 54.9 s 2.7z
REM38 ................................................ TnCH_ B - B SPEED_ B . B
5.8 Hz 638 Hz Z8.8kHz £ A #Ln cursor
POPCO
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CURSOR

> O

%

Press the dB-SPAN [C] key to set the measurement range.
The present range is indicated on the lower right side of the
display. (Note that statistics must be off.)

191558 18:83:29 OM-0OFF S.Time M) E.STAT HIDE  CLEAR REDRAW
PL 29.7158
LEE F e EXPOHENTIAL 1.2
neut 1 LIHERR 28Hz-ZAkHz
RECALL 13 FEE 98 &3:33:
15 S FILTER #14 25.8 Hr L-=
+ Channel 1 of 1 HORMAL -
d=__37, H=_ 43.1
0 15 S BIFF. Ph= 69.4 Sn=  7.68
REH49 TACH= @.8 SPEED= ©.8
5.8 Hz 638 Hz 28.8kHz £ A wtbl (28148
FOPCO STO-TEL REL-TEL MRE-TEL M CHF!NNEL

Press the horizontal keys to move the 120dB range to encom-
pass the desired range of input values for the measurement
to be made. After you have made the range selection press
the CURSOR hardkey to re-assign the control of the cursor
to the horizontal keys.

Press the ON/OFF [A] key to turn on the Statistics mode.
(Repeated presses will toggle between on and off.). The
“STAT” indicator will appear on the left side of the display
indicating that the STAT mode has been activated.

19 FEB B3:17:29 HIDE CLEAR  REDRAW

1@ NG

H . BREE
IAL 1.2
LIHEAR ZWHz-Z@kHz
9 FEE 92 _B2:11:17
n o _Ln 14 258 Hr 1
no ZEolF  ul 28,8
0 ZBn Lmin 28.8
B ZAp LEQ a.8
H ZAn MERH H.8
B Zan STDEU N}
B ZAn XUMDER  AQ.@
.o H &38 Hz Lt cursor
FOPCO STO-TEL RCL-TEL MRG-TEBL H CHAMMEL

Press the N [N] key to select the desired Ln to be calculated.

191558 B2:22:49  OM-O0FF S.Time dB-SPAM R.STAT HIDE  CLEAR REDRAW
PL H. AEaE

laa ................................................. EXPDNENTIHL 1/8
Ineut 1 LIHERR 2AHz-28kHz
ZTRAT EESET 19 FEB 92 B2:11:17
SE| - FER m  Lh 14 25.8 Hz 1
1 @6 ZA0L7?  u# 8.8
18 280 Lmin 28.8
| S 26 581 LEG S6.8
SA 20 MEAN H.8
REM 5 7d o STDEL H. 3
T R PP H S8 UMDER  @8.0

Zo.8 Hz &I8 Hz H. BkHz H #H ualue
FOFCO STO-TEL RCL-TEL MRG-TEL CHAMMHEL

A. Select the trace number (1-6), via the numeric keypad,
whose parameter value is to be changed. a “>>"" will
appear next to the selected trace number.

B. Press the horizontal keys until the desired Ln value
appears. The analyzer is capable of calculating Ln values
between 1 and 99.
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CURSOR

RESET
R/S

RESET
R/S

8.

10.

C. Press the Cursor hardkey to re-assign Ln control of the
cursor to the right and left arrow keys.

Press the R/S hardkey to begin the analysis. The state of the
analyzer will change to RUN, which is indicated just above
“PEN” on the right side of the screen.

You will not see any update of the display until either the
analysis is stopped by pressing the R/S hardkey or by press-
ing the REDRAW [H] key.

Press the R/S hardkey to stop the analysis. The display will
update with the Ln values and curves.

191558 az:41:29  0ON-OFF  S.Time dB-SPAM R.STHT HIDE CLEARR REDRAW
EPL 11,6008

B =] S EWPOMENT IAL 15
Input. 1 LIMEAR Z2GBHz-28kHz
STAT STOP 19 FEE 98 _BS8:33:04
................................................ FEM 2] Ln q i
»rl BEG BZ20 Lmax 3
2 18 39& Lmin .3
e A P | I 28 56 LEQ ]
4 58 SH: MEAM 43.8
REM " - S F@ 45: STDEY Tl
qpl o T T i =] & 98 3Ee ZUNDER 26.8

. 8 Hz Z8.8kHz Z A *Lh cursor
FOPCO STO-TEL RCL-TBL MRG-TEL H CHAHHEL

Press the horizontal keys to move the cursor to the desired
frequency of interest. Note that as you move the cursor
through the different frequencies the Ln values change.

191558 Bz:4z2:4%  OMSOFF 5. Time dBE-SPAM R.STAT HIDE CLERRE  REDRAW

11. 086868

s
AR _2eHz-20kHz
B 98 B3:39:84

258 Hz

24 1
Lmax .a
Lrmin 8.5
LER 2.5
MEAH 5.4
STDE! .8

These values are correlated to the amplitude of the trace drawn

on

the display.
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Hiding a trace

1. Select the desired trace to hide by pressing the trace number
via the numeric keypad.

2. Press the HIDE [F] key. An “*” asterisk will appear next to
the trace number indicating that the trace has been hidden.

IQIFEB B2:45:87 OM-0OFF  S5.Time dB-SPAN R.STAT HIDE CLERR  REDRAL

<

SPL
EXPONENTIAL 1
InFut 1l%IHEﬂR gBHZTQBEHZ

-1

LA

(o

m.

fal

[
ST
T I e

To un-hide a trace, select the trace with the “*” asterisk next to it
and press the HIDE [F] key. The “*” will disappear and the hid-
den trace will re-appear.

Storing the Ln Trace

$ Prior to storing an Ln trace it is recommended that a descriptive $
note be attached to the trace for future reference. (See “Annota-
tion of a Measurement” in Chapter 1.

2 1. Press the STORE hardkey to store the data associated with
the statistics parameter table presently displayed. The mes-
STORE sage “STORE - Ln Trace N” will appear on the upper right
side of the display.
19 FEE 83:47:13 0OHN-OFF S.Time dB-SPAHM R.STAT HLL. AR REDRAW
128 - - T T T L T
SPL 11.eB68
BBE b Bk aEnTIAL p
Input 1 LIMERAR ZBHz-ZEkHz
STAT STOP 19 FEE HE: 33
Ba ................................................ PEN n Ln 24 25 HZ 1
1 B6 775 Lmax S4.06
218 7ér Lmin 32.30
P A N NNURRUIURTR 218 geslni .3
J’ ’ >3 58 &7n M e5.4
REM S_FB _Eln STDEY Q.6
e i) (R : f---- " & 9@ Szo XONDER B3.a
25.8 Hz £33 Hz Z208.8kHz E A #Lpy cursor POPCO
STO-TEL RCL-TBEL MRG-TEL H CHARHEL I

This step will only store enough information to recreate the Ln
traces and the Ln values that were active upon storing the infor-
mation.
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Storing the Statistics Table

Recalling Ln traces

Prior to storing the Statistics table it is recommended that a
descriptive note be attached to the table for future reference. (See

“Annotation of a Measurement” in Chapter 1.

1. Pressthe STO-TBL [I] key to store the complete Statistics
Table to memory. Note that the storage of the Stats table
requires a large amount of memory, in excess of 22k bytes.

19 FEB B3:51:55 OH-0OFF 5S.Time oB-SPAM R.STAT HIDE CLEAR  REDRAW
128 ................................................. STDRE - Ln Tl"‘ace
SPL 11.6668
T R Ay |
Input 1 LIMEAR 26Hz—Z@kHz
STAT STOP 19 FEE 98 @3:33:04
L ik FIoF 19 FER S8 maisa:nd
1 Be 7re Lmax 24.8
e $ob p3niElT gBiE
B B H :
7 »»3 58 £7o mEAN  £5l3
REH 2 78 &z2np STDEU g8
4825- .a. .H ............ ;EHH 7 T .a.k.H. .S. .n. £ 98 S5%n ZEEDER B3.8
. r4 & Z . Z N CUrsar
FOPCO STO-TEL )RCL-TEL MRG-TEL H CHAMHEL
This step will store the entire Ln Table which will re-create the

traces and the Ln table to enable you to select different Ln values

(1-99) and view the associated dB values.

While in the STATS mode press the RECALL hardkey. The mes-
sage “RECALL - Ln Trace N” will appear. If there is more than

one record you may use the horizontal keys to scroll through

the

stored Ln trace records. The stored traces will appear on the dis-

play.

Recalling a Statistics Table

1. Pressthe RCL-TBL [J] to recall a statistics table to the dis-

z play.
J 19 FEB ®3:151:55 OM-OFF S.Time dB-SPAM R.STAT HIDE CLERR REDRAL
B e STORE - Ln Trace
SPL 11.cEEE
TEE - oom e EXPOMENT IEL 18
InFut 1 LIMEAR 2BHz-2@kHz
STAT STOF 19 FEE 9% B5:39:04
T A A FER n  Ln 24 556 Hz 1
L e 7Fre Lmax 4.0
2 18 7Es Lmin ==
SRS et e S I - K I 28 7Io LER 723
5__ﬂ__///f *»4 58 ern MEAM E5.4
REM 5 7@ &Zn STDE =N
4825 B H ............ oy = akH z n & 98 520 ZEEDER Ba3.a
. r4 (bt} r4 N CUrsor
FOFCO STO-TEBL(ECL_TEL)MRG-TEL H CHAMHEL
9-5

o



%X% @ rta_3200_training.book Page 6 Monday, March 2, 1998 11:00 AM

3200 TRAINING MANUAL

2. Enter the record number, via key numeric keypad, to be
recalled. Press the EXIT hardkey.

19 FEB B3:54:41
126

EXIT

1@ EXPOMEMTIAL 1-8
InFut 1 LIMEAR Z8Hz-Z&8kH=z
STAT STOP 19 FEE 98 @3:33:04
an EH n Lh 24 258 Hz 1
1 B 7F7e Lmax g4.8
2 18 Ve Lmin 38.9
[ e i ; I 28 Vin LEQ T2.3
i_“___/ »»d 58 EFn FEAN £5.3
REM 2 r8 E2p STDEY S.E
40, 98  5Zp XUMNDER Bi.8
Z #Ln cursor
FOPCO

3. PresstheYes [A] to recall the table, or No [C] to return to the
Statistics menu.

13 FEB B2:3535:55
126

(& aRE voU SURE?
e

EXFOMENTIAL 18
Ineut 1 LINERR 20z 20uhz

0| 19 FEEB 98 @5:33:484
FEH n Lh Hz 1
1 65 7Fe Lmax .8
2 18 V&r Lmin 38.3
3 26 73n LER =1
»»4 58 &Fn MEAN E3.4
5 7B BZ2n STDEU .6
& 98 5Zp XUNDER a3.a
*Ln cursor
Merging Statistics Tables
$ 1. Press the MRG-TBL [K] to merge a stored Stats table into $
| - -
: with the active stats table.
k( 19 FEE 83:51:55 ON<OFF 5.Time dB-SPAH R.STAT HIDE CLEAR REDRAW
126 STORE - Ln Trace
SPL 11,5668
EXPOHENT IAL
InFut 1 LIMERR ZBHz-Z@kHz
STOF 19 FEE 98 H9:33:64
FEH n Lh 24 258 Hz 1
1 65 7Fs Lmax ]
2 18 V&r Lmin 38.3
3 28 73n LER 2.5
»»4 5B &7n MEAH &3.4
5 78 &Zn STDEU 9.6
& 98  5Zn XUNDER a3.a
*Lp cursor
H CHAMHEL

2. Enter the record number, via the numeric keypad, to be
merged.

19 FEB B3:54:41
126

Ent.etr RECORD mumber @2 a
EXPOMEMTIAL 18
a]

Ineut 1 LIHERR ZAHzr-2@kHz
STOF 12 FEE 92 BE2:39:@4
EN n _Ln 24 258 1
1 @& 7rs Lmax ]
218 v6s Lmin 32.9
2 28 Vin LER T2.3
*»4 58 &7 MEAM B5.4
3 78 &Zn STDEU N
& 98 5Zp XUMDER  @3.@
28.6kHz £ A #Ln cursor
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Press the EXIT hardkey. The message “*ARE YOU SURE*”
will appear on the display. To proceed press YES [A]. To

EXIT abort the recall and maintain the present Stats table intact,
press NO[C]. Upon pressing “Yes” the new “merged” traces
Q and statistic table appear on the display.
/\ 191FEB B9:57:88 OH-0FF S.Time oB-SPAM R.STAT HIDE CLEAR REDRAW
11. 6868
MEMTIHL 1.8
t. 1 LIMEAR ZAHz-Z@kH=z
LL 19LFEg498 ggéSH;B?
ES 82 ?42 Lrmas 24.8
18 7le Lmin 4.5
c 25 868 Repw 8503
e I8o STDEY 14.7
Q98 3t XUHDER =15 )
#Ln cursor
H CHAMHEL
9-7
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CHAPTER

Modal Analysis

impact hammer
load cell P

\' to channel 1
to channel 2

accelerometer

SMS beam

@ @

What is Modal Analysis?

The process of characterizing the dynamic properties of an elas-
tic structure in terms of its modes of vibration (frequency, damp-
ing, & mode shapes).

REEF
]

Hota
Eﬁ*%mam
CT bi"

R T

Mm‘ll‘eﬁt‘l—
THH: @.0 SPEED= 0.8

s
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Dynamic Analysis

= Analytical Modal Analysis

- Mathematical determination of dynamic properties of a
structure using the Finite Element method.

= Experimental Modal Analysis

- Experimental determination of the dynamic properties.

Modal Models
The frequency, damping, and mode shape are the properties of a
mode of vibration and the basis of the “modal model”.
S —| (M6 + [clx} + [KIx} = {f(0}

® my my [Ms? + Cs + KI{X} = {F} @

m3 {X} = [Ms? + Cs + K]"Y{F} or {X} = [H]{F}
Modes

my Hiiw) = 3 ((rij. k/2j(w-py) - (5. k/2j(iw-pg)
k=1

What is a mode?

Vibration is caused when energy becomes trapped within the
boundaries of the structure, moves freely within the boundaries,
and cannot readily escape.

= The mode shapes are standing wave deformations of the
structure at certain natural frequencies, caused by trapped
energy.

10-2
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T e
> 2nd Mode-~  _ ==~ _
/TSRS P s
# _ T re !’—ﬁ
g -"':.-" _,-'-"'----F __,d-J"_-d_J v ..--ﬂ-r H‘:Fr'fl -"'_'L.r-:"f-'-.-'-.‘
If' I'I'..|III —_ " _.__'.u-"' "If.l"l i .r"__,-r"-l,! _'_'_\_,:'— :.__".-"-"-"'_ - Fa
f - D= I . ’:’T ety f Pt
!_'. - il - . = .
_::_h :__::-._F'_'_'_,..- - ,’.-";.- 5 & ._a-"lr-l"i
e el e e e -
= o =

The Frequency Response Function (FRF)

A structure’s overall vibration can be described as a summation
of the vibration at each of its modes.

Overall

. Y
T b /\
N o [ N\ :

e,
- p— o, \\

- _,_F-"'""H. __,----""'l‘I " 4 H:':l"'l- %
-—"'-D — .-'_ﬂ_a- - "'\-..“ -\""\1._
" o e e -

|:| _.-—"--'_FF ,_.-—"'- -\-._\_‘\-I.‘

i . i T
o
| —

Frequency

Modal Parameters from FRF'’s

= Damping and frequency are the same at each measurement
point.

= The mode shape is obtained at a single frequency from all of
the measurement points.
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Why Use Modal Analysis?

= \erify analytical models

@ - Verify the accuracy of FEA models by providing an inde- @
pendent check of the modeling accuracy.

- Experimental modal analysis can be used to provide
damping values for the FEA model.

- If experimental model and mathematical models are
closely matched, the FEA model can be used for further
analysis and simulation.

= Troubleshoot noise and vibration problems.

« To evaluate fixes.

10-4
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Making Modal Measurements

impact hammer
load cell

\\» to channel 1

to channel 2 \

[ O e e e e e o e

accelerometer

oooooo Od
o Oodo o0
O s o |
o O Ooooog OO
O o Oood oo

SMS beam

FFT analyzer

@ Excitation Techniques @

= [mpact Hammer
= Shaker
= Servo

e Self Induced Vibration

Impact Hammer

= Advantages
- Easysetup
- Easy to make measurements
- Inexpensive

- “Field portable”

10-5
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< Disadvantages

- Large amplitude on the impulse can cause non-linear
behavior.

- Difficult to excite large structures (especially at distances
far from the impact point).

Time Domain and Frequency Domain Signals

a9 %g’ 18:15:53 A.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR
REAL ! Note: 2K
I LBF a4
. 86 ......... AR AR LA R A R R CDUNT SINGLE 4
h DIRECT LINERR 1-3.2kHz
" RESET 81 JAN 20 _90:24:13
- B8~ n TIME 34 9625mS ESQR
h vWeighted Tim
. =35, 877 E-395=
Y 1 R R Base Fresuency
LOC13 ' TACH=  @.9 SPEED= 0.8
© 98, AE60 ' Z00M=__1 159.6875 £ _A otted c
SMSBERM ALTERN BWNORM  P{>R ALIAS T.TRIG  SETUP FILES AUTOSTR

89 SEP 18:17:36 A.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR

REAL Note:1X
LBF a4
.86 COUNT_SINGLE 4
DIRECT LINERR 1-3. 2kHz
RESET 81 JAN 90 _8@:24:13
. B8, TIME 34.8620m5 EBQR
vUexghted Time
+5.056 E+B4E=
- .87 Base Freauency
LOC13 TACH= 8.8 SPEED= 0.8
90, A66E Z00M=_ 1 319.6875 £ A otted crsr
SMSBERM ALTERN BWHORM  P<{>R ALIAS T.TRIG  SETUP FILES AUTOSTR

12 gEP 18:@4:45 RA.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR
Note:2X
LBF a4

COUNT SINGLE 4
DIRECT LINEAR 1-

Base Fresuencs
TACH= 8.8 SPEED= 0.8

a3, v QoM= ¥, By otted c
SMSBEAM ALTERN  BWNORM PR ALIAS T.TRIG SETUP FILES EUTOSTR

i %RH 9@:83:18 A.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR
Note:lx

G5

COUNT _SINGLE

Eﬂuto Seectrum_
Base Freauencd
TACH= ©.8 SPEED= @.

at oo

OOM= . dotted crsi
ALTERN  BWNORM SETUP FILES AUTOST
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Impact Hammers - Frequency Range

= The usable frequency range is determined by the tip and the
mass of the hammer.

= Soft tips (such as rubber) provide a long impulse and yields a
lower frequency range, centered at low frequencies.

e Hard tips (such as steel or hard plastic) provide a short
impulse and a short frequency range, at higher frequencies.

= Heavier hammers will lower the frequency but increases the
amplitude of the force spectrum.

= The useful frequencyrange of an impact hammer is from DC
to where the spectrum rolls off (10 to 20 dB).

Impact Hammer Tips

i1 55? 11:42:17 D.CFARCT C.SPECT ¥-FIR COHER. TINC LICA.OV woba DETRCTR

i MaLes FUBBER TIF
m

HEDR

Esg ggs g%g%sea%ﬁ @

g;,e e‘"le'lc’
TAtH=  @.6 SPEED=  B.B

@ Soft rubber tip

uce= ] alaly) ®both Crsrs
ALTERH EAHDRM [ e AIFS « TRIB SETUP FILES AUTOSTR

11 ga? 1i:d41:0d4 D.CASCT C.SPECT X-FIR COHER. TINE LICA.CV woba DETRCTR

Note: ALRSTIC TIF
m

Plastic tip

LI HBJR

2 g Beled Ea?ﬁ

g;ae Hueﬁ(#
TAlH= @.@ SPEED= B.B

L1ala) ®both Crsrs
RLTERH WHDM PR PLIFE «TRIB SETUP FILES AUTOSTR

i1 gg? 11:43:30 D.CARCT C.SPECT X-FIR COHER. TINE LICA.CW woba DETRCTR

' mt{,e#SFEEL TIF .
S8 Es% é:ii ’ézuéﬁ
Steel tip St b

gzse e‘iueﬂcs

TACH= @.@8 CSPEED= N:]

B
wboth Crsrs
SETUP FILES AUTOSTR

ALTERH EWHDRM  P(xR ALIFS T
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Impact Hammers-Double Hits

Double hits occur when the hammer strikes the test item
twice.

Double hits render the measurement useless.

Double hits are difficult to avoid at measurement points on
the test item that exhibit a lot of motion at resonance.

Impact testing is easy but does require practice and tech-
nique. Pulling the hammer back, or letting it recoil naturally
after impact helps.

11 SEP 11:54:54 A.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR

a1

No
LEF
SBBE e EBUNT SINGLE 4
i DIRECT LINEAR 1-3, 2kH
} RESET 11 SEP 92 11:14: 38
o TIME 9. BBgEns ESAR

: d=+5.877 E 39 REAL
R R Base Freauency

TACH= ©.8 SPEED= 0.0

Z00M=__1 79.6875 £ A otted crsr
ALTERN BWHORM  P<3R ALIAS T.TRIG  SETUP FILES AUTOSTR

11 gsP 11:45:13 A.SPECT C.SPECT X-FER COHER. TIME DISPLARY note DETECTR
Note:DOUBLE HIT
LBF a1

COUNT_SINGLE 4
DIRECT LINEAR 1-

B;se Freauencs
TACH= 8.6 SPEED= 0.9

OoM= #s0lid crse
MISC ALTERN  EWNORM P<LR ALIARS T.TRIG SETUP FILES AUTOSTR

Impact Hammers - Off Axis Hits

Off axis his will result in reduced energy in the intended
direction. This causes errors in the measurement.

This may excite modes (resonances) that would not normally
be excited.

The actual force that the test item experiences is less than the
measured force that the load cell see. The amplitude of the
frequency response function will be too high.

10-8
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Impact Hammers - Averaging

= Averaging a number of measurements together will improve
the quality of the measurement.

= 41to 20 averages should be sufficient.
= If the measurement does not improve by increasing the num-

ber of averages, something is wrong.

Exponential Windowing

= Exponential windowing prevents spectral leakage.

= Leakage causes measurement errors, particularly in lightly
damped structures.

= The response signal is multiplied times the decaying expo-
nential curve (window) to insure that there is no amplitude
at the end of the measurement.

@ = The exponential window is a time domain window. @
= You do not always need to use an exponential window.

= Exponential windows introduce artificial damping to the
FRF’s. If you are concerned with damping values, you’ll need
to correct for this.

10-9
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11 ?EP 11153028 A.SPECT C.SPECT K-FER COHER. TIHE DPISPLAY note DETECTR

e:NO EXF WINDOW o4
. . .- NT_STHGLE 4
No Exponential Window IB&§E‘F‘ HUEEE o 1iTadtE
TIRE 00. 600G RER
T pe. T
- - Base Fresuency
........................................... TACH= B.¢ SPEEl= B.4

s & R swdoited cran
T.TRIG SETUP FILES RUTOSTR

i1 igﬂ 21127146 A.SPECT C.SPECT X-FER  COHER. TIME DISFLAY  mate DETECTR

""""""""""""""""""""""""" SERP UINDOY
aa

~ooo COMT CINGLE 4
] | Err' bi"ﬁm 90 SinsEE
.62 ESAA
: sisgﬁds T
LB Baa Proquenty
' TRCH= 0.6 SPEE=  ©.0

| Bda 200H= L &39.6875 E A wdokted crar
ALIRE T SETWF FILES RUTOSTR

Exponential Window

DISFLAY  mote DETECTR
‘REFONSE SPB:TRF!

a1
Exponential Window applied E‘?P b{"ﬁm % émﬁ“gé
mé’g%"srﬁ_ T

Basa Frequency
TRCH= Q.0 SPEEL= 0.0

wdobted crar
SETWP FILES RUTOSTR
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Leakage (Why We Use Windows)

11 SEP 11:53:28 A.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR

o e TR e AR AT AR RN LT
REAL Eg%e:NO EXP WINDOW
a6 - N COUNT SINGLE 4
H DIREC NERI 1-3.
H RESET 11 SEP 92 11:03:38
o8- E B0BnS RSAA
H vileishted Time D-1
: d=-1.568 E-B2 REAL
- .a7-fERR- - [ R B I Base Fresuency
s e TACH= 0.0 SPEED= 0.8
" 5. 0P0a Z0oM=_ 1 319.6875 £ A #dotted _crsr
MIS ALTERN  BWNORM P{3R ALIAS T.TRIG SETUP FILES AUTOSTR

11 gEP 11:47:51 RA.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR

. Note
' G5 /LBF a4
............................................ COUNT SI NGLE 4
DIRECT LINEARR 1-3.2kHz
RESET 11 SEP 92_18:59:50
HEERE R | U SRR - & - § FREG. 342.1875Hz RSAA
ion H
MAGNI
----- Base Freduency

TACH= ©8.8 SPEED= 8.8

#dotted crsr
ALIRS T TRIG SETUP  FILES RUTOSTR

ALTERN BWNORM  P<3R

Shaker Excitation

< Advantages
@ - Shakers normally provide more accurate results. @
- Actual test time is significantly reduced.
- Shakers provide more energy to larger structures.

- Shakers can be driven by a variety of signals (sine, swept
sine, random, etc.), which provides flexibility.

< Disadvantages
- Requires more equipment and setup time.

- Shakers not generally transportable; not convenient for
field measurements.

- Shaker systems tend to be expensive.

10-11
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Shaker Test Schematic

elastic cables

\/ v amplifier

to channel 1

to channel 2 \\

accelerometer

load cell
SMS beam (with stinger) source

ouput

Shaker Excitation Functions

= Swept sine

- Highest accuracy; excellent signal to noise ratio; often
used when testing very non-linear structures; test times
are very long.

e Random Noise

- Good general purpose excitation; best linearized approxi-
mation for non-linear system,; test times are very short;
not good for testing systems with backlash (such as a gear
drive).

e Chirp

- Similar to swept sine but faster; good signal to noise ratio;
good for testing “noisy” systems.

10-12
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Attaching Accelerometers

= Metal Stud
- Very secure; usable frequency range: DC to 20 KHz.
= Cement/Wax

- Easy to attach & remove. Usable frequency range: DC to
15-20 KHz.

= Magnet
- Easiest to attach & remove; usable frequency range: D.C.

to 5 Khz.

Test Setup - Establishing a Measurement Grid

< How many measurements?

= Need to take enough measurements to be able to resolve the
highest order mode of interest.

= Too many measurements is a waste of time; too few measure-
ments yields little information about the dynamics of the
structure.

Test Setup - Determining the Reference Point

= When using a shaker, the location of the load cell is the “ref-
erence point” (fixed excitation).

= When using an impact hammer, you can do one of two
things:

10-13
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- impact at a single point and move the accelerometer (fixed
excitation).

- fix the accelerometer at one point and move the hammer
(fixed response).

< Fixed response is preferred.

< Once you select a method (fixed response or fixed excitation),

you must adhere to it.

= The reference point is determined by performing a “driving
point” survey.

Test Setup - The Driving Point Survey

= Driving point measurements are Frequency Response Func-
tions in which the force impulse (hammer) and the resulting
response (accelerometer) have been measured at the same
location and axis.

= The driving point survey is used to find the “reference point”
that excites all of the modes of interest.

= Used to avoid the mistake of performing an entire modal test
with the “reference point” on a nodal line.

L2 SEP 17:59:42 A.SPECT C.SPECT X-FER COHER. TIME DISPLAY note DETECTR

Note:DRIVING POINT
/LBl a4

vTransfer Function H =
d=- 8. MAGNITUDE
Base Freauency

TACH= 8.8 SPEED=

a
OOM= . #dotted cr
ALTERN BWNORM  P<>R SETUP  FILES AUTOS

T @

S|
7

12 SEP 18:90:22 A.SPECT C.SPECT X-FER COMER. TIME DISPLAY note DETECTR
E: Hote:DRIVING POINT

. 00, BAEOHz ESAR
vTransfer Function H1 D-2
d= PHRSE

- Base Fresuency
TACH= 8.0 SPEED= 8.8

' Z00M=_ 1 1250.2008 £ A sdotted crar
ALTERN™ BUNORM P<>R  ALIAS T.TRIG SETUP  FILES BUTOSTR
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12 SEP 18:81:15 A.SPECT C.SPECT X-FER

Z00M=__ 1
SMSBERM ALTERN BWNORM  P<>R

12 SEP 18:@1:41 A.SPECT C.SPECT X-FER
IMAG

Loc_
-1

" 90, 6E60 Z00M=_ 1
SMSEEAM ALTERN  BWNORM  P<OR

Fixturing (Boundary Conditions)

DISPLAY note DETECTR
Note:DRIVING POINT
/| a4
COUNT SINGLE 4
PREAMP LINEAR 1-3. 2kHz
RESET ©2 JAN 98 @4:50:14
RE 90, O
d=+1.852 E-01
Base Freauency
TACH= 8.8 SPEED= 8.8

#dotted crsr
SETUP FILES AUTOSTR

DISPLAY note DETECTR
Note:DRIVING POINT
G5 /I

4

AR -3, 2kHz
82 JAN 98 _84:54: 14
. 90, 8806Hz ESAR
vTransfer Function H1 D-2
d=+5.877 E-39 IMAGINARY
Base Fresuency

TACH= @.8 SPEED= 8.0

#dotted crsr
SETUP FILES RAUTOSTR

= Structures can be tested in free or constrained boundary con-

ditions.

= If you are testing the structure in a free-free boundary condi-
tion, the structure can be suspended from soft elastic cords,

or rested on soft foam.

= The highest rigid body mode frequency should be less than
one tenth the frequency of the first structural mode.

= If you are using constrained boundary conditions, you must
make sure that the constraining system’s dynamic properties
do not affect the dynamics of the test item.

Setting Up the Analyzer

= Set the number of FFT lines to established frequency resolu-

tion of your measurements.

= Establish the frequency baseband.

= Select the windowing method.

- Impact test: force window on channel one, exponential

window on channel two.

@
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- Shaker test with a continuous signal (random noise) use a
hanning window.

= Choose averaging method or detector.

- Impact test: select count averaging and the number of
averages desired.

- Shaker test: select the averaging algorithm (linear aver-
age) and averaging time.

= Choose measurement units.
= Setup triggering if using the impact method.
< Set the input range (gain) for the A/D.

« Attach the transducers to test item.

Setting up the Model 3200 for Modal Testing

Modal Analysis measurements can be made using a variety of
@ techniques. The most common utilizes a two channel analyzer @
(capable of making cross channel measurements), a calibrated
impact hammer, and an accelerometer. Integral to the impact
hammer is a load cell.

The load cell measures the force of the hammer blow used to
excite the test structure. The accelerometer is used to measure
the resulting response (acceleration) of the structure. These two
signals are measured simultaneously, and a transfer function is
calculated between channel one and channel two. Following are
the steps used to configure the Model 3200 for measuring trans-
fer functions.

Setting up the Model 3200

First, verify that the impact hammer signal is connected to chan-
nel one of your LarsoneDavis Model 3200, and that the acceler-
ometer signal is connected to channel two.

10-16
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1. Turn on the Model 3200 analyzer. After the analyzer has com-

T pleted its bootup procedure, enter the System Menu by press-
D ing SYSTEM. Next, press CROSS [D].
Ei?lilgN H1:42:84  #Chanls STI’-lNDRDlI.NlTlElH_S\‘| UHITS FILTER CLRSS
E SFL B, Baag
U PRSPPI A
: Dual LIHEAR Z&Hz- 2BkHz

EESET @7 JAH 92 Al:

------ FILTER #14 Z25.8 H=z 3
H E Channel 1 OE 2 HORMAL -
e BIFF. Bh= S52.2 Sw= 2,43

o ! TACH= 8.8 SPEED= a.8
—. 8 Hz ei8_Hz ! #dotted crsr
IMITIAL 1-0 SIG.GEH  IHPUT clock CDLDR FILES RESETS

CROSS enables the Model 3200 to measure cross channel
properties. The transfer function is a cross channel measure-
ment between channel one and channel two.

2. Next, the analyzer needs to be set up to measure in narrow-
W band, or FFT mode. Press FILTER [G]. The analyzer is how
G displaying an autospectrum.
B?l.{ SH _8_1_ _4_2_ _8_4_ . _#_C_h_a_n_l_s __________ = _T_F!_H_D_R_D_ ) _C_R_D_S_S_ ) _I_H_T_E_N_SV UHMITS CLASS
i SPL H. BEaE
BB .
: Cual LIHERR 2EHz-Z2EkHz
! RESET 67 JAM 98 @1:39:z2
BB e RESET, &7 MHH 92 B1:33:2
: v _Channel 1 OF _2 HORMAL -
BB b BIFF Fh= 52,8 ans 2,43
REHM i TACH= 6.8 SPEED= a.a
—{%E% Bt e e e ! ! —{%E}
.8 Hz £I6 Hz . BkHz #dotted crsr
IMITIAL I-0 SIG.GEM  IWPUT clack COLOR MLS FILES RESETS

3. Then select the desired resolution of the narrowband mea-
@ surement (100 line [1], 200 line [J], 400 line [K], or 800 line [L])

L by pressing one of these soft key options. For this exercise,
choose 800 line[L] .
B?lfgﬂ @1:42:57  lsloct 1e30ct lang  short  reverse
i SPL H. Bang
L R R EXPONENTIAL 1-8
: L LIMEAR Z28Hz-26kHz
RESET 67 JAH %2 @1:33:28
T T FILTER #14 25.8 Hz L.3
: » Channel 1 of 2 HORMAL -
H d=_ _23.7 B= =)
BB re et Brrrtels oo B2 s
REMsB : ............................................ TRCH= 6.0 SPEED= e.0
INITII’-!E'Ei H= 1@911ne6239T§ne 48811ne(é@@?iE§jEFTZDDH WIMCOL BRSEEEELEd erer
4. After selecting the resolution, select the measurement base-
[ band frequency by pressing BASE-Bd [O] .
C) B?I{EN @1:42:57 1rloct  1-3oct lang short  reverse
SPL o, Bang
EXPOMENT THL 1.8
Dzl LINEHR 2AHz - ZBkHz
EESET T

¢ JAM
-+ FILTER #14 23.8 Hz L/S
E Channel 1 OE 2 NERQRL -

DIFF. Ph= 52.8 Sn= 2,43
TACH=  @.8 SPEED= 8.8

5.
.8 Hz ciH Hz =0, GRHZ hLed crsr
IMITIHL 16@line 288]line 488line 28H1ine FFTZ00M WIHDOW _BRSE-] B
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Py

EXIT

5. Your choices for baseband or upper frequency limit are 20

kHz [A], 10 kHz [B], 5 kHz [C], and 2.5 kHz [D]. Since most
of the interesting structural resonances occur at the lower
frequencies, and the impact technique is limited to lower fre-
quency excitation, choose 2.5kHz [D].

B?lng B1:44:357 28kHz 18kHz SkHz 2.5kHz,

SPL B, B86E
EXPOMENTIAL 1.8

Cual LIHMEAR Z2EHz—-2@kHz
RESET a7 JAM 92 Bi:d44:07
FREE!. a6, BEEEHZ HSRH
aﬂuto SEEctrun >
Basze Frequencs— G, BE0E
TACH= @.% SPEED= ©.8

#dotted crar

G5 . BE0E
INITIAL

If you wish to expand the frequency scale further, first move
the dotted cursor to the extreme left side of the display. To do
this, press CURSOR, then press the left arrow key until the
dotted cursor is at the left side of the display as far as it can
move.

Next, press SHIFT and the H.SCALEIE] .

118;
i SPL H. BEEa
DEL ExPOMENTIAL 12
: Dual LIHEAR ZEHz-2@kHz
: RESET 12 OCT 94 1Z:42:@2
- T R FREG. G5, GEeEHz HenA
: »Auto Spectrum D-1
: d=- 15.3 E= 12.8
T T R EBase Frewusnco= B8, 6068
Loc_ TACH= ©.8 SPEED= B.@
HE . HEEE O0F=_ 1 . 0oEE = [ #dotted crsr
IMITIAL McSTOF  MeWAIT MCcREPT  Batterw MORMSET MORMALZ SetREF wsREF

The 1 [A], 2 [B], 4[C] . and 8[D] keys will expand the display
by the associated numerical multiplier. Press 2[B] to expand
the display by a factor of 2.

: SFL 0. 5680
L T EREPOMEMT IEL )

: Dual L IMEAR 2BH2 28kHz

: EESET @7 JAH 92 A1:45:82%
L R FREG. 08, BEREHz HSAR

H vHUtG_SEectrun L-1

; d=— 12.8
T Base Fresushco=  OO.B066
REMSBE TACH= 8.8 SPEED= 8.6
80, BH0E o= 1 oW, ooEg £ A #dotted crae
IMITIAL

Press EXIT to return to the filter menu.

When making FFT measurements, windows often need to be
applied to the data to prevent a phenomena called spectral
leakage. In the case of an impact modal test, an impact win-
dow should be applied to channel one and an exponential
window to channel two.
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EXIT

Select WINDOW [N].

QPI{SH B1:42:57 1-1loct  1-3oct long short  reverse
SFL 0. BaEa

L EXPOMEMTIAL 1.8
: Dual LIHEAR Z@Hz-ZekHz
: RESET |7 JAM 98 B1:39:28
B b e EILTER #14° 25.8 Hz L3
H - Channel 1 of 2 HORMAL -
SR DIFF. Ph= 52.8 Sn= 2.43
REM__: TACH= @.% SPEED= @.8

S.8 Hz . B3@ Hz K Z8, BkH=z E - #dotted crsr
IMITIAL 18@line 2881ine 4881ine 2@RA1ine FFTZOO0I WIHDOW/BASE—Bd

Selecting an exponential window (EXP-2 [F], EXP-4 [G], EXP-6
[H]) automatically assigns an exponential window to channel
two and an impact window to channel one. EXP-2 [F] applies an
exponentially decaying curve to the time domain response
(acceleration) so that the response decays to zero at approxi-
mately 50% of the measurement duration. EXP-4 [G] insures that
the measurement decays to zero at about 25% of the measure-
ment duration. EXP-6 [H] insures that the measurement decays
to zero at about 16.7% of the measurement duration.

10.

11.

Press EXP-4 [G]

SPL H. BRAE
L EXPONEMT IAL
: Dual LIHEAR 28Hz 28kHz
: RESET 12 OCT 94 13143127
R FEEQ. G0, GEEEHz  HeaA
H *Auto Seectrum -1
: d=- 13.32 Z= 12.8
o R I Base Frewwenco=  B6.D66G
LDCBB: TACH= ®@.8 SPEED= @.@
HA, AHEE o= 1 12385758 Z A #dotted crse

IMITIAL

After selecting the desired exponential window, leave the
FILTER menu by choosing EXIT. Then, press INPUT [K]
within the SYSTEM menu.

a7 JF!N B1:42:84 #Chanls STAMDRD CROSS  IMTEMSY UMITS  FILTER CLASS

SPL B. AAEA
L R R R EXFOMENTIAL 1+8

: [EPED LIHNEAR _Z@AHz-Z@AkHz

H RESET @7 JAH 95 81:33:Z23

T e FILTER #14 25.8 Hz L3

H ; Channel 1 DE 2 HDRQHL -

< T e DIFF. Ph= 52.8 Sn=  2.43
REM3 : TACH=  @.@ SPEED= @.@
o. 8 Hz 638 _Hz H. BkHz E #dotted crsr
IMITIAL I-0 SIG.EEN( INPUT) clock COLOR MLE FILEZ  REZETZ
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CH2 P

EXIT

EXIT

12. Next, select a high and low pass filter (typically in a modal
test, one would choose 1-10K [M]). Choose 1-10K [M] (press
CH2 hardkey and repeat step 12).

B?I{HN @1:32:17 a L 2z U Z8a 1 AUTO.RA TEST

! SPL @, BERa
BE e EXFONENTIAL 18

: Dual_ LINEAR__iHz-18kHz
RESET @7 JAN 92 ol:Si:as
FREM. ae.

BB e gz mliSiine
H AUt Spectrum_ b-z

: d=- 21.3 Tu?
1 T R EBase Frequencs— GE . BEaE
RENSBE TACH= B.8 SPEED= B.@
B , HEHEE o= 1 1746, 57F0 & H dotted crar-
IMITIAL A-UGT  C-WGET 1-2ek  Zo-Z2ek 1-iok) Ze-1@k SHME aRANGE

In the process of making impact measurements, it is often
necessary to establish an offset between the channel one
input range and the channel two input range. This is done
because the channel two response signal is normally greater
than the channel 1 force signal (due to structural resonances).
Select CH2 to activate channel two of the analyzer. Next,
press ARANGE [P] to activate the range offset.

B?I{EN @1:32:17 ( @ L 25 U 288 U ) AUTO.RA TEST

d, BEEE
EXPDNENTIHL 1.8
LIHEAR _1Hz-l@kHz
RESET 67 JAH 22 @l1:51:@8
FREL!. BaE.

BAAEHEz ESAR
~Auto Serectrum Db-z
d=- 21.3 E= F.T
Basze Frewusncs= B8, Baag

TACH=  @.8 SPEED= a.@

g
B e risi i) i
INITIAL A-UBT  EoWGT  1-26k 28038k 1Bk 20-10k  SAVE( SRAVGE

13. Then press the right arrow key once to establish a 10 dB off-
set between channel two and channel one.

14. Toggle CH1 and CH2 to verify (on the measurement display)
the 10 dB range difference. Press EXIT to leave the INPUT
menu.

15. Press EXIT again to enter the MAIN menu.

16. Next, press DETECTOR [H] to set up the measurement aver-
aging method.

E SPL O, BoEE
- EXPOMENTIAL
: Dual LIMEAR _1Hz-1@kHz
: RESET @7 JHW 93 H1:SZ2:i76
BEL- e FREQ. oa, BaBEHz ESAR
: ~Auto Seectrum b-z
: d=- 11.32 = 1I7.7
= Base Fresushcd=  BH, DEEE
REM4BE TACH= B.@ SPEED= @.8
20, AEAE o= 1 TZ3E.5ro8 £ A ot a3 1@
IMITIAL ALTERHM EWHORM  P<3R T.TRIG  SETUP FILES HUTOSTR
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17. Select COUNT.M [G] averaging.

B . BEa0

=
=l
oy
T
=
=
=
o
.b.
-
o
r
—
z
n
r
—
=
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m
3
T
m
o
]
=]
z
o
f=1
=
=
=
n
o
o
c
=
=1
o
=1
=
=
=
= =
oo N
=
—
=
i

: SFL
LBEE oo EXPOMEMT IAL
: Dual L IHEAR: le 18kHz
RESET @7 JAH 23 Al:52: 26

B - e FREG. G BeEHz ESAR
H aﬂuto Seectirun_ -
B e Base Frewuencs= BB, 0080
RET‘14BE TACH= ©.8 SPEED= 0.8
B0, BHEE oo 1 TZ4EErS8 E A #dotted crar
IMITIAL

COUNT.M (count manual accept averaging) is the averaging
method that should be used when one is measuring transfer
functions using an impact hammer. The COUNT.M method
permits the user to examine the data before the spectrum is
accepted and averaged in with other spectra.

18. Next, choose AV.TIME [H] to establish the number of spectral
X averages for the FRF measurement.
}{
8?1% EN _8_1_ _5_4_ _5_?_ B _L_I_N_ _S_ . _L_I_H_ _R _____ E _X_P_ . _E_X_P_D_ _N_ . _C_D_U_N_T_ S COUMT.R COUMT.
H SPL a8
LEIER - e e FOUNT MANYAL ACCEFT
H EAR__1Hz-1@kHz
: RESET a7 JAM 92 @1:5d4: 28
B FEZET Bl ae gliogice
H -F!ut,o Spectrun_ 17.7 Db-z
SBE ------------------------------------------------- Base Fresuencu= G, BEGE

REM4B: TACH= 8.8 SPEED= 8.8
B8, HEEE OoM=""1 12365758 £ A #dotted crsr
IMITIAL

19. For this test, we will use 4 averages. Press 4[C].
S 67 JAM B1:55:25 1 2 g 16 32 64 128
C 129 ............................................
i ZPL &
LB - e EhbT MANUAL AccERT
: Lua EAR__ 1Hz-1@8kH=z
: RESET By JHH 92 B1:54:20
BB+ e EERET BN 28 aliSgize
: Enuto SEectiun_ .7 L-2
B - - e Baze Froaushcd= GO, 0000
REM G TACH= 0.0 SPEED=  ©.0
B B OoM= 1 1248, 5758 Z H *dotted crsr
IMITIAL 256 512 1624 20438 4696 8192 16384 3276e8
20. Press SYSTEM to get back into the SYSTEM menu.
SCREEN
SYSTEM
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21. You now need to define the measurement units that we wish

vV to work with. Press UNITS[F] to enter the UNITS menu.
F Note that Channel 2 is selected.
8?1% SH .Ei.l. _5_6. .I.Ei. . .#.C.h.a.n.l.s llllllllll = lT.R_H_D.R.D. ) .C.R.D.S.S. ) _I_H.T.ElHlS FILTER CLRASS
i SFL o
QBB - e O ——
H Cual LIHEAR _1Hz-18kHz
: RESET 87 JAM 92 A1:5358 354
BB+t RESET oH 98 AN agiss
H vHUto SEectiun
H d=="1172 17,
BEL s Base Frewuencs= @B, 5080
REM48§ ................................................. TACH= a.8 SPEED= a.a
B8, BE0E Ogf="_1 12485758 Z A #dotted crer
IMITIAL I-0 SIG.GEM  IHPUT claock COLOR MLS FILES RESETS
22. From within the UNITS menu, press name[B] so that you
R can create the label for the response channel (accelerometer).
B We will use g’s.

@7 JAM @1:%56:30 SLOPE SAME R.UMITS Moize.F mld cal Ucal level

SPL 5%

COUNT MAMUAL ACCERT
Dual LIHEAR __1Hz-1BkH=
RESET o7 JT-!N 92 @1:35: 24
BH . BRAARHE Egﬂg

vnut.o Spectrum
d=- 11.3 E= 17.7
Easze Frawusncd= Ba. Baas
g TACH= ®@.8 SPEED= B@.@
B, AEHEE o= 1 146, 5758 2 A #ddotted crsr
INITIAL oE wl SFL G FT-= undef undef undet undet

23. Press one of the undef (undefined) UNITS keys, such as

W undef[K] and type in G.
® G St ®

871%':‘” @2:a3raa A =} c o E F 5 H
H Enter units name: § -
BB o COUNT MAMUAL ACCEFT

Dual LIHMEAR __1Hz-1@kH=
RESET a7 JRN P2 O1:06: 5

BB+ REZE 28 mliogiad
H »Futa Spect.r'um b-z
: d=" A. 29,8
L I EBase Fr*equencs— BE . Goon
REM : TACH= ®@.8 SPEED= B.@
WB Oof=_ 1 12468750 E.' A #dotted crsr
INITIF!L I J K L M o F

24. Type EXIT to enter this label.
EXIT .
25. Press G [K] to activate the label.
871% RH_ 28:43:46  SLOFE  hame SAME ~ R.UMITS Hoise.F ml cal U ocal lewel
E SPL a
| TBER - o cve ot COOMT MAMUAL ACCERT
: : Dual LIHERAR _1Hz-18kHz
: RESET ar J'RN 22 2G:43iad
K - T BEEEHz ESAn
H vRut,o SPectr‘um a8 -2
B e Eaze Frewuencos G- 0EGD
REN4B: TACH=  B.@ SPEED= 8.4
Be, GEEE Oof=_ 1 SO0, Oood & A #dotted crsr
IMITIAL dE wl SPL @ undef  undef  undef  undef undef
10-22
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26. Press CHL1 to activate channel one. Press name[B] so that we

\ R can create the label for the input channel (load cell). Note
that Channel 1 is selected.
CH1 B
B?lf EN _2_8_ _4_4_ _2_9_ . _S_L_D_P_E_ _ . _S_F!_M_E_ . _R_ _U_N_I_T_S_ _N_o_l_s_e_ F mY cal U cal lewel
5 SPL aa
L R R COONT MAMUAL ACCERT
: [EFEY LIMEAR _1Hz-1@kH=z
BB EESET o7 JAM o8 gpidiize
~Auto Seectrun iﬁ?
: d=="11,3 = 17,
B kP TSN =i ¥ Y
REHSB: lllllllllllllllllllllllllllllllllllllllllllllllll THCH= @.8 SPEED= B.8
B, BEEE 0of=_ 1 TOd. goed E otted crsr
IMITIAL o el SPL G undef undef undet undef‘ undet
27. Press one of the undef (undefined) UNITS keys, such as
T undef[L] and type in LBF (pounds force).
D
Ei?l,lI FlN_ .2.8. .4.5. _4_6 llllll Ao B o] L] E 3 F G H
: (Ent.er‘ units namei LEF ) 6
985 ................................................. CDUHT MAMUJAL ACCERPT
: [zl LIMEAR 1Hz—19kHz
: EESET @7 JHW 98 ZA:43i:58
F R R R R TR FREG. @i, BBBBHZ ESAn
; Enuto SEectiun_ =
= T Baze Freausncd= BB, 0088
R TACH=  @.0 SPEED= 8.8
[ole =<5 5] o= _ 1 o, good = [ *dotted crsr
IMITIAL I T K L M H i) F

28. Press EXIT to enter this value. Then press LBF[D] to activate

The last parameter that needs to be configured is triggering.
When using the impact hammer technique, the measure-
ment needs to begin at or before the exact moment of the
hammer blow. Consequently, the analyzer needs to be set up
to trigger from channel one on the positive slope of the time
domain impulse. You also need to establish a delay (or pre-
trigger on channel one) so that the entire impulse is cap-

tured.
29. Press EXIT twice to return to the MAIN menu.
EXIT
30. Press T.TRIG [M] from the DISPLAY menu.
#
M B?lf FlIH_ _2_8_ _4_?_ _1_4_ _ _Fl_ _S_P_E_C_T_ _C_ _S_P_E_C_T_ _ _X_ _F_E_R_ B _C_D_H_E_R_ B _T_I_M_E_ DISFLRAY rote DETECTR
%; ................................................. Bl newuny_pocepr Ba
i EM LIMERE __1Hz-1@kHz
| RESET a7 JAH 92 ZAi45iH5
?a: ................................................. aa. BBHZ Esnn
vgut.o SPect.r‘un= P -1
T e EBaze Eredushcd= 58, Baan
REM, : TRCH= A.8 SPEED= a.a

3 ey
B0 BEEE = 1 ot M oy kdotted crar
IHITIAC ALTERM  EBUHORM — P3R G.7r1c ) seTup  FILES RUTGSTR
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31. Next, select a trigger level as a percentage of full range by

# pressing LEVEL [M].
M B?l.i[ﬂH 208247145 ALSPECT TIME note
i LEF a
BB e EOUNT MAMUAL ACCEFT
H THz-18kHz
: RESET B7 JAH 22 204723
FEE e FREG. B, Boebt- ESAn
H vﬂuto Spectrun_ 17.7 -1
S e Base Fr‘equencu— o] slclo]c]
H +AEET to= Ba_Ch2= (55 ]
REM_ : TACH= 8.8 SPEED= a.a
08 . AEaEE OO=__ 1 SEd , Ga #dotted crsr
IMITIAL ALTERH  EWHORHM PR SLOPE t LEUED DELAY  2-DELRY OFF

32. Use the right arrow hard key to increment the trigger level
(+10% for example). The trigger level can be viewed on the
lower left portion of the 3200 set up summary on the right
hand side of the display screen. Note, positive % indicates a
positive trigger level; negative % indicates a negative trigger
level.

33. Next, check that the analyzer is set up to trigger on a positive
@ slope. This can be verified by the arrow next to the trigger
level. An arrow pointing upward indicates positive slope
while an arrow pointing downward indicates a negative
slope. The slope can be changed from negative to positive by

@ pressing SLOPE [L]. @

—

Ei?l.i[FlN 20149128 A.SPECT TIME note
: LEF =]
G e e CDUHT MAMUAL RCCEPT
: EN HEAR__1Hz-1@kHz
: RESET B JAH 98 _2Ar40ias
- T FREG. 53. 1250Hz E20A
H vnut.olSPect.rum -1
FEHLEAE = BB, BEEE
td= HE Chi= [=15]
8.8 SPEED= a.0
B0, BHEE o= 1 s #trig, level
IMITIHL ALTERM  EWHORHM PR % LEVEL DELAY 2—DELFl‘r' OFF
34. Press DELAY [N] to establish a pretrigger on channel one.
%
N Ei?l.i[FlN 20149128 A.SPECT TIME note
: LEF =]
G e e COUMT MAMUAL RCCERT
: [zl LIMEAR _1Hz-18kHz
: RESET B JAH 98 _2Ar40ias
- T FREG. 53. 1250Hz E20A
H +Auto Spectrum -1
' d=— 11.3 £= 17.7
7 Baze Frodusrcu=  BH. G000
H +1E%t to= HE Chi= [=15]
REMSB: TACH= 8.8 SPEED= a.0
B0, BHEE o= 1 oo, oEE 2 F #trig, level
IMITIHL ALTERM  EWHORHM PR SLOFPE LEVEL DELAY) 2-DELAY OFF
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35. Press the left arrow hard key to increment the desired nega-
-« tive delay (-20 samples for instance). This value may need to
<

be experimented with to make sure that the time domain
impulse has been fully captured. If this signal is not fully
captured (unclipped), measurement errors will result.

a7 JHN 28:58:58  ALSPECT TIME rnote

B

HERR__1Hz-18kHz
FESET @7 JON 95 78: 43553
---------------- FREG. g3, 1250Hz Egrl

5 LEF
e CEUNT MANIGL_ACCEPT

wHuto Spectrum

EBase Frequencu— B, B g
+loxt td=-_ 20 ChZ= &
JHCH= B.8 =SPEED= @

L (N . e whig, delad
IMITIAL ALTERHM  EWHORM PR SLOFE LEVEL CELAY 2-DELAY aFF
36. Press EXIT to return to the MAIN menu.
EXIT
37. The 3200 is now set up to make transfer function measure-
RESET ments. Press R/S to arm the trigger.
F?/E; B?lng 21:@4:21 A.SPECT C.SFECT s-FER COHER. TIME DISFLAY note  DETECTRE

~Auto Seectrim
iof ==

Baze Freauencys B0, 68
+l@xt td=-_ 280 Ch2=
THCH=  @.8 SPEED=

30
el S o § . de
IMITIAL ALTERH EWHORH  F<OR THRIs sEroe  FICEE%aufR

n
I
—-
~ T
H
-
oo
@@ T DT
AL @EE Do

The 3200 is now waiting for the first average. If you impact
the structure and do not have a resulting measurement, the
input ranges may need to be adjusted. Also, the trigger level
and delay may need to be fine tuned.

Providing that you are successful and have a good measure-
ment on the screen, press SPACE to save the spectra, and
impact the structure again.

a?ﬂlgﬂ 21:56:29 A.SPECT C.SPECT ®-FER  COHER. TIME _ DISPLAY  note DETECTR
(okz Ves=ISPACE], No=[-)

3 FRER. 8
| ~Auto Spectrun [
H o= 38.4 = 65,6
I Baze Freausncg= 8. ae
: +ZANt to=—_ 2@ Ch

TACH= B.@ SPEEDS @,

5] #tria, leuwel
T.TRIG  SETUP FILES RUTDSTR

L=
ALTERM  EWHORM

PR

Continue taking averages until you feel you have a success-
ful transfer function (typically 4 to 10 averages should suf-
fice).
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38. Then, press R/S to halt the measurement.

RESET B?I{SH 2238538 A.SPECT C.SPECT  H-FER COHER. TIME DISPLAY note  DETECTR
FQ/SS E LEF
BB e COUNT MAMUAL ACCERT |
: STOP o7 JAH 92 _22:04: i3
L R R FrRER. 63. 1556H: ESaR
H ~Auto Spechtrum -1
: d= 33.6 = 63.4
TEL e Bace Fresusncy= 0B, BEGE
. HlEEt td=— 28 _ChZ= 55 ]
REM38 TACH= ©.8 ZPEED= ©B.4
BE. 1 OoM= de . 57 oK #trio, leusl
IMITIAL ALTERH  EWHORM PR T.TRIG SETUP FILES AUTOSTR

39. You are now viewing the input autospectra for channel one.
$ It should look similar to the display above. Notice that the
CH2 spectra is somewhat flat across the frequency band, rolling

off at the higher frequencies. Press CH2 to view the channel
2 autospectra.

@7 JHM 22:@5:54  H.SPECT C.SPECT  H-FER COHER. TIME  DISPLRAY note  DETECTR

-] a4
COUMT MAMUAL _ACCEFT

Dual LIMERR _1Hz-18kHz
STOP @7 JAN 98 22:@q4:as

~ALLS_SEectiUun

Base Fresuencos B, ABAA
;IB/T to=— 208 Ch2= =15}

ACH= 8.8 ZSPEED= 8.6
Lgp= 45, *tprig, lewel
ALTERH  EWHORM PR . SETUP FILES HUTOSTR
@ 40. Now press TIME [E] to view the response time history for @
U channel two. The signal should decay to zero as does the
E measurement in the display below.
B'{’ é SH_ _2_2_: _B_S_:_?_B_ _ _R_._S_P_E_C_T_ _C_._S_P_E_C_T_ _ _X_—_F_E_R_ B _C_D_H_E_R_._ DISPLAY rote DETECTR
RERLE a o4
BB e BQUNT MANUAL ACCEPT
! Lzl IMEAR _1Hz-18kH=z
; ok Bl STOF @7 JEH 98 2F:f4::d
@ Vid Sl oo TIFE ga. 1562ns EEHR
: whleishted Tirw b-z
: d=-3.48¢ E+32 [
- [ T A A Baze Fresushcd= HA,. AAAA
: +1E%t td=- =" G5
i THEH= 8.8 SPEED= 8.8
" B, ARG Z00M=__1 159.8437 E R #hpig, lewel
IMITIAL ALTERHM  EWHORM PR T.TRIG SETUP FILES RAUTOSTE

41. Press CH1 to view the input time history for channel one. It
should also look similar to the display below. The impulse
CH1 from the hammer should be fully captured

87 JAM 22:@9:27 H.SPECT C.SPECT H-FER  COHER. TIME DISPLAY note  DETECTR

REﬁLi .................................................

: LEF )
BB FE T MAMUAL AcoEPT
: Bual  LINEAR THz-16kH=
: STAP o JOH 9o 25i6d4icE
oy .- TIRE G0, 1562ms ESRA

: rhl=ighted Time -1

| d=—2.4683 E+82
B Base Ereduencu= B8, 0208
: +1E%t tod=— 268 ChZ= [=15]
REH : THCH= @.8 ZSFEED= a.8
BB BHEE Z00r=__ 1 152.8437 E A #trig, lewel
IMITIAL ALTERH  EWHORHM F{R T.TRIG SETUP FILES AUTOSTR
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42. Press X-FER [C] to display the transfer function. This is the

S averaged transfer function (sometimes called a frequency
C response function) from the test item. Notice the peaks (reso-
nances of the structure).

NOTE: A vertical offset may need to be used to view the transfer func-
tion. To do this press SHIFT, then the V-OFFSET[D] key. Press
the right arrow key to bring the spectrum into view.

a7 %SN 22312355 A.SPECT C.SPECT( H-FER COHER. TIME DISPLAY rnote  DETECTR

G sLEF 5]
COUMT MAMUAL ACCERT
LDual LIMEAR _1Hz-1@8kHz
STOP 87 JAM 98 2ri@4ilg
-+ FRER. a3. 1256Hz ESAR
~Tranzfer Function H1 D-2
d= .52 MAGHITUDE
Eaze Fresusncyg= @, BEEe
+1E%t to=— 20 Ch2= =5}
TACH= 6.8 SFEED= 8.6

Al a5, 5 #l, ofzet 5@
ALTERH  EWHORM PR . SETUP FILES AUTOSTR

43. Press ALTERN]I] to view the phase of the transfer function.

@7 _JAM 22:13:42 A.SPECT C.SPECT X-FER COHER. TIME DISFLAY rnote DETECTR

G_ ~LBF a4

COUNMT MAHUAL ACCEFT

Duzal LIMEAR _1Hz-10kHz
STDP 87 JAH 98 _Zr:ip4:ig

- Fl - 1258Hz EERH

»Transfer Function H -
d= 1@3.38

-+ Base Freauencys GG, BEgE
+lExt td=—_ 20 Ch2= _&@

e E _' TACH= 8.8 SPEEDS  @.@
por=__1 . #U, ofzet. B0
INITIAL . SETUP  FILES AOTOSTR

44. Press P<>R[K] to switch from rectangular coordinates to
polar coordinates of the transfer function.

k( BT %SH 22114225 ALSPECT C.SPECT R-FER COHER. TIME CISPLAY note DETECTR
REAL
H G_ ~LEF &
BBt I A —
: Cual LIMEAR 1Hz-18kHz
STOP @7 JHM 98 Z2i@4:in
-+ FRER. B3, 1256Hz ESAA
aIrgnsFer anct1on H1i D=2
Bazi Freagencgs a6, aa0E
+1E%t td=- hZ= {515}
TACH= B.8 SPEED= .8
' B, BE6E Z00M=__1 1246. 8?59 Z R #l), ofzet 86
IMITIAL ALTERM  EWHORH PR T.TRIG SETUP FILES RUTOSTR
45. You are viewing the real portion of the transfer function.To
Y view the imaginary part, press ALTERN]I]
I BT éﬂH 22:114:54 A.SPECT C.SPECT ¥-FER COHER. TIME LISPLAY rote DETECTR
IHAG
=53
BB+ et e A —
: Dzl LIMEAR _1Hz-1BkHz
: STDP B¢ JHH 92 _FZiAd4:ig
. & na - FREG. B3, 1258Hz ESAR
: *Transfer Function H1 D-2
i d=+1.261 E+80 IMAGINARY
BB aze Frastencyz . i
: 20 Ch2= [=]5]
REMEiEi = 6.8
" BE, BEEE Ook=__ 1 1246.9758 E H #l), of et B8
IMITIAL HL TEF! EWHORM PR T.TRIG SETUP FILES RUTOSTE
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46. Press COHER. [D] to display the coherence function. The

T coherence function is a measure of signal to noise ratio and is
an indicator of the quality of the measurement. A good
“coherent” measurement has a value at or near one all the
way across the frequencies of interest (except at anti-reso-
nances).

Bi a TIME DISFLAY  note DETECTR

LEF a4
---------------------------------- COUMT MAMUAL ACCEFT
Dual LIHEAR _1Hz-1@kHz
STOF @7 JAW 98 2Z:@d:32
- . B3, 1258Hz EZAA
~Coherence b-z
o= H,I863E
...................................... Ease Ereausnce= 6@, 0866
+lENt to=- B Ch2= _BA&
THCH=  @.8 SPEED=  B.4@
O0M= 4. W E B #ll ofset _BO
ALTERM EWHORM  P<XR T.TRIG  SETUF  FILEZ AUTOSTR
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Acoustic Intensity

Why use Acoustic Intensity?

O Oooooooo

e Determine the Sound Power of a noise source

= Locate and rank sources of the sound

Sound Pressure versus Sound Power

« A sound source radiates Sound Power. The result is sound
pressure.

= The perceived Sound Pressure is dependent on the distance
from the sound source plus the measurement environment.

&
@ ° @
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Sound Power Analogy

= A heat source (heater) emits power in watts. The result is a
temperature.

« A sound source emits sound in watts. The result is sound
pressure.

Acoustic Intensity? What is it?

e Sound Intensity is a vector quantity. It describes the net
amount and direction of flow of acoustic power at a point in
space.

= Sound Intensity multiplied times the area over a measured
surface yields sound power.

Advantages of Acoustic Intensity

= Does not require a special test space (can be done in-situ).
= Measurements not affected by steady ambient noise.

< Easy conversion to Sound Power.

= Can be used to locate sound sources.

= Provides a means to rank sound sources.
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Acoustic Intensity measurement hardware

= Microphone probe and a spectrum analyzer.

= Spectrum analyzer should make measurements in octave
bands and/or FFT.

e Spectrum Analyzer should make measurements in real time.

O OOoOoooooo

B OOOOOO OO
0O ogog g
0O ooog g
O O ooog oo
0O 0O ooog oo
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Acoustic Intensity - nuts & bolts

= Acoustic Intensity measurements require simultaneous mea-
surement of sound pressure and particle velocity.

- i=p°V

= The velocity is estimated by measuring a pressure gradient
(sound pressure difference between the two microphones).

- vy =-1/p ] (dp/dr) dt
- vy =-1/p [ ((Pa-Pp)/dr) dt

p = fluid density

dp/dr = (Pp-P )/ r

)

I

T
O

direction
r

4}->
I

(1],
[T

mic b mic a

Time Domain

= Pressure estimated by averaging the two microphone pres-
sure.

- p=(pa+pb)/2
= Intensity = (Pa + Pb)/2fAr_[ (pa - pb) dt

= This yields the intensity at a given location and direction for
all frequencies

© &
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Frequency Domain

= The Acoustic Intensity in the frequency domain is computed
using the cross spectra between the two microphone chan-
nels.

- 1 =(-1/pwAnIm(Gg,p)
p = fluid density
w = angular frequency
Ar = microphone spacing
Im (G,p) = Imaginary part of the cross spectra
= This computation is the acoustic intensity at a given location

in a given direction for a single frequency

Measuring Sound Power

Method 1

Acoustic Intensity

Method 2

Sound Pressure
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Sound Pressure Method

= Performed typically in an hemi -anechoic or reverberation
room.

= Background sound pressure level should be at least 10 dB
lower than the noise generated by the test article.

= Test procedures are outlined in ANSI S1.34, ISO 7779, ECMA
74, etc.

= Measurements in free-field are taken in a parallel piped rect-
angle, or a hemispherical dome around the test item.

= Sound pressure is measured in 1/3 octave bands at each of
the microphones

= Sound pressure level is averaged for 8 - 32 seconds.

Sound Power Setup using the Sound Pressure Method

measurement
surface

QL >~
microphone
positions
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Sound Power Calculation for Hemi-Anechoic

= Step 1: Calculate the total averaged sound pressure level
- Lp=10log (1/n ¥ 10 01 LPl)
n = the number of microphone locations
L, = the total averaged sound pressure level
Lpi = the sound pressure at each microphone
= Step 2: Calculate the total sound power level
- Lw=Lp+10log (S/S,)
L, = the total sound power level
S = the total area of the measurement surface

S, = the reference area (= 1 square meter)

@ Sound Pressure Method (pros and cons) @

= Advantages
- good repeatability
- standards are well documented
- instrumentation is relatively inexpensive and easy to use

= Disadvantages

anechoic and hemi-anechoic chambers are very expensive

field measurements are difficult or impossible
- testis very time consuming
- setup is very time consuming

- background noise (air conditioning, voices, etc.) may
invalidate the test
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Why Use Acoustic Intensity?

= Does not require a special test space

= Measurements not typically affected by steady and station-
ary sources

= Easy conversion to sound power
= Yields location of sound sources

= Provides a means to rank sound sources

The Acoustic Intensity Probe

l":([IIED:

000

The Acoustic Intensity probe consists of two phase matched
microphones, hardware to fix the microphones in the proper ori-
entation, signal conditioning, and microphone polarization volt-
age.

The microphones are kept at a fix distance apart by means of a
spacer.

Typical microphone orientation is face to face.

The probe is directional. A signal in the front of the probe will
register as positive intensity, while a signal at the back of the
probe yields negative intensity. A signal at 90 degrees will result
in zero intensity.

o



%{% @ rta_3200_training.book Page 9 Monday, March 2, 1998 11:00 AM

3200 TRAINING MANUAL

Intensity Probe Spacer Selection

The probe spacer and the microphone diameter will determine
the frequency range for the intensity measurement.

- f(Hz)

125 250 1.25K 5K 10K

for accuracy of +/- 1 dB

Large spacer/large microphone diameter for large wavelengths.

Small spacer/small microphone diameter for short wavelengths.

Spacer Errors (High Frequency)

Underestimation at high frequency

spacer
(U
S— .‘§§\\\ ~~\
\ \\ 8 mm
dB 2 N\ \\
) \
12 mm
-6
50 mm
-8
100 Hz 1 KHz 10 KHz
11-9
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Intensity Probe Directivity Pattern

o
60

/)

90

dB

e Off axis measurements will result in measurement errors.

Measurement Considerations

= Acoustic Intensity measurements can be performed using
FFT (narrowband) or octave bands. Measurement should be
made in real time.

= Acoustic Intensity is measured by spatial averaging. Spatial
averaging is achieved by either taking measurements at a
number of fixed points, or by scanning the probe about a sur-
face. The Acoustic Intensity for the area tested is the average
of the fixed point measurements, or the value determined
during the scan.

= The Acoustic Intensity measurements are done across a mea-
surement surface. The standard measurement surfaces are:

- Parallel piped or box

11-10
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- Hemispherical

- Conformal

Measurement Techniques

1. Select the spatial averaging technique (fixed point or scan).
2. Establish a measurement grid.
3. Measure the surface area (in square meters).

4. Divide the measurement surface (rectangle or sphere) into
components and subcomponents.

5. Measure the ambient pressure and temperature.

o

Select the proper spacer and microphones. This is deter-
mined by the frequency range of interest.

@ Fixed Point or Scanning @

[e]

ooonopgo
B
S[S[eTs[*]*F 7]

o
\

opgopgn

ot
|

= The fixed point method is preferred if you wish to generate
detailed graphics such as contour maps. (Although you
could scan within a small grid.)

11-11
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The fixed point method is more repeatable.

The fixed point method requires a longer setup time.

= The scanning method is quicker.

The scanning method is more accurate.

Setting up the Model 3200 for Acoustic Intensity
Measurements

Connect the LarsoneDavis Model 2250 (or 2260) Acoustic Inten-
sity probe to channel one and channel two of the 3200 RTA.
Probe cable one (near) should be plugged in the channel one
microphone input. Probe cable two (far) should be plugged in
the channel two microphone input. Connect the remote control
cable (15 pin connector) to the 1/0 port on the right side of the
3200.

Next, insert the appropriate spacer between the phase matched
microphones (13 mm or 50 mm). In general, the 13 mm spacer is
the appropriate choice for most measurement applications. In
the case where one is interested in low frequency data, the 50
mm spacer should be used.

Acoustic Intensity measurements can be done in full octave
bands, 1/3 octave bands or narrowband (FFT). Since most inten-

11-12
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SCREEN
SYSTEM

w
G

Py

EXIT

sity surveys are performed in 1/3rd octave bands, we will setup
the 3200 RTA accordingly.

1. Press SYSTEM to enter the main menu of the 3200.

Select FILTER [G] to enter the filter menu.

121%EN 19:57:82  #Chanls STAMDRD  CROSS  IMTEMSY  UMITS CLRASS

PL .
L= B R EXFOHENTIAL 1.2

\ 151 LIHEAR _ZWHz-Z@kHz
h ESET 12 JAM 92 19:33:53
-] R, b FILTER #24° 258 H:r L3
' = Channel 1 of 2 MORMAL -

A d=_ 35,7 H=_ 47.8
Lt R R DIFF. Ph= 82.8 Sn=  7.88
REM48 i ! TACH= @.@ SPEED= @.@
23,8 Hz 638 Hz H. Bk Hz #dotted crsr
IHITIAL I#0  5IG.GEM IMPUT  «clock  COLOR MLS FILESZ  RESETS

Then choose 1/3oct [B] to activate the 1/3 octave band digital
filters. Press short [G] to select the short filter.

IQI%EN 19:57:29 1/1qc lons short  reuverse

1
! SPL . 6050

15§ R R R EXFOMEMTIAL 1.8

' [ual LIMEAR 2&6Hz-2@kHz

' EESET 12 JAM @8 13:55:53

T2l DR R EILTER #54°  25@ Ha Lr3

' E_Channel 1 05_2 HDREFIL -

et R T R DIFF. Ph= 62.8 Sh=  7.8@

REM4B : TACH= 8.8 SFEED= a.8

5.8 Hz B8 Hz _ o, BkHZ #dotted crsr
IMITIAL 1881ine 288]line 488line B8@]line FFTZ00M WIMHCOW BASE-BEd

Press EXIT to get back to the System menu.

Next, we need to select the high and low pass analog filters.
For this example, we will set the high pass filter at 20 Hz.
and the low pass filter at 10 KHz. To do this, press INPUT
[K].

12 JBN 19:57:62 #Chanls STANDRD CROSS INTENSY UNITS  FILTER CLASS
.............. P T R AT
A SPL B, BEEE
wea b b EMPOMENTIAL 1.8
i Dual LINEAR_ZBHz-ZokHz
i ESET_ 12 JAN_28 15:55:53
B R R FICTER #24 258 Hz L3
h - Chankel 1 of 2 HORHFAL -
' =" 35, A=_ 47.%8
GBAF - R DIFF. Ph= &62.8 Sn= T.08
REM, A !! TACH=  @.8 SPEED= 8.8
Z3.8 Hz &id_Hz . BkHz wdotted crar
INITIAD 1-0 SIG.GEclock cOLOR  MLS  FILES  RESETS
11-13
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6. Then select 20-10k [N] to activate the 20 Hz and 10KHz fil-

% ters.
N 121%SN 2E:1@:23  MORMAL Lea MIM A SEL DISPLAY rote  DETECTR
h
A FL . BEas
1550 DR R R ERFOMENT 1AL 1.8
| TS LIMEAR Z2@Hz-1@kHz
H ESET 12 JRAH 98 19:58:159
BO e R FILTER #24. 258 Hz "L-3
h = Chaprel 1 of 2 HORMAL -
' 35, B=_ 47.8
120 R T BIFF. Ph= 63.8 Sm=  T7.08
REM4B : ! THCH= @.8 SPEED= B.8
23.8 Hz 638 Hz *dotted o =g
IMITIAL ROOMS wsRPM STAT M. SPEC F TRIG AUTOSTR

7. Press the SAME[O] key to assign the 20-10 kHz to channel 2.

8. Press EXIT twice to return to the MAIN menu.
EXIT

Selecting an Exponential detector

For now, keep the detector type set for exponential averaging
and the integrating time at 1/8 sec. If the 3200 is not already set
up for this averaging option (see right side of display), do so at

@ this time. @

1. To set these values, first press EXIT. Then choose DETECTR
x -
EXIT [H] to enter the detector or averaging menu.
H 121% EN _2_8_:_1_2_:_4_4_ ) _N_D_R_F]_H_L _____ L eq M _I_N ______ il _F!_X ______ =1 _E_L_ DISPLAY rniot.e
.
' FL B, BEEE
1 R R EXFOMEMTIAL 1-8
' Y LIHERR 2HHz—1@kHz
h RESET 12 JAM_92 13:32:359
S PP EEREly 2, 7N28 13:55i3
' » Channel 1 of 2 MORMAL -
' d=__35.9 H=_ 47.8
BAF R R DIFF. Fh= £28.8 Sn= 7.0
REM48 : TACH= 8.8 SPEED= 6.8
Z3.8 Hz E38 Hz H. BkHz #dotted crar
IMITIAL ROOMS wzRPM STAT Mx.SPec FLTRIG SETUP FILES AUTOSTR

2. Select EXP [C] to activate the exponential detector.

C 121%SN 2@:15:11 LIN.= LIM.R ET-EXF BT~-LIHN AU, TIME

i
A . BEas

SPL

et T R EXFOMENT IAL
| Dual LIHEAR 2@Hz-lEkHz
H RESET 12 JHH 98 19:58:59
BB | L R R T FILTER #324  25@ Hz L-3
' a_Channel 1 05_2 HORMAL -
-1 S, R R BIFF. PR= 63.8 Sn=  7.08
REM, A !!TF!CH= .8 SPEED= 8.8
2.8 Hz 638 Hz H. BkHz #dotted crsr

INITIAL

11-14
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3. Then press AV.TIME [H] (averaging time).

X 12 JEM 28115111 LIN.S  LTH.R ENP BT/EWP BT/LIN

i
H ' FL . BEasE
L= B R EXFOHENTIAL 1.2
\ Dual LIHEAR ZWHz-1@kHz
H ESET 12 JAM_ 92 19:052:53
A} R RS FILTER #24 258 Hr L=
h + Channel 1 of 2 HORMAL -
A o=_ 35,9 H=_ 47.8
-] R R R GIFF. Pf= &5.8 Sn=  7.@0
REr‘14'a i ! ! TACH=  @.@ SPEED= @.@
23,8 Hz 638 Hz . BkHz #dotted crsr
IMITIAL

4. Next, select 1/8 [D] sec.

SPL @, BEEa
-] EE b EMFOMENT IAL L2
, Dual LINEAR_2GHz-18kHz
' RESET 12 JAM 98 15:5815%
BE P R R FILTER #24 258 Hz L3
h - Chantel 1 of 2 HORMAL -
' d=_ 35.9 A=" 47.8
BRF - R DIFF. Ph= &62.8 Sh= .08
Rl—:m4Ei A ! ! TACH=  @.8 SPEEL= 9.8
25,9 A= 20 Hz H. OkHz wdotted crar
INITIAC 4 g 16 32 =) 128 256 512

5. Press EXIT to return to the MAIN menu, then press the SYS-
SYSTEM

Microphone calibration

Next, perform an amplitude calibration for the two probe micro-
phones. To do this, first loosen the microphone fixture on the
probe so that the microphones can be separated. Remove the
spacer. Next, insert the channel one microphone into the open-
ing of your Larson Davis CAL200 or CAL250 calibrator (or any
other SPL calibrator you have).

1. Press the CHL1 hard key to display channel one. Turn the cali-
\ RESET brator on, then press R/S to begin a measurement. Adjust the
CH1 R/S input range up or down (using the up or down arrow hard

keys) until the gain level is optimized. One way to do this is
to press the down arrow until an overload occurs. Then press
the up arrow one or two steps.

11-15
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Press CURSOR and then move the dotted cursor to the cur-

RESET sor band within which the calibration tone resides (250 Hz
CURSOR RIS for the CA250 calibrator). Press R/S to stop the measure-
ment. Press UNITS [F],
V 121.11 SH _2_8_: _2_3_: _4_5_ ) _#_C_h_q_n_l_s __________ =) _T_FI_H_D_R_D_ ) _C_R_D_S_S_ ) _I_H_T_E_H_S FILTER CLASS
S R | I e
F Cual LIHMEAR 2EHz—18kHz
STOE 12 JAM_28 Z@:Z3:@]
o Y I Elbk . 2, TAN 38 2 2sin
= Chanmel 1 of 2 HORMAL -
d=_1H1.1 H= .
L R | A - [ AR DIFF. Ph= 91.& Sn=  35.97
REM38 ____________ IR B TACH= H.8 SPEED= 6.8
B z z . = #dotted crar
IMITIAL I-0 SIG.GEH IMWPUT clock COLOR: LS FILES RESETS
Press level [H].
X 12 JAM 28:24: 17 SLOFE hame SAME R.UHMITS Hoise.F ml cal I cal
Y (f0H 28224317 ELOPE  pame  SAME  RLUMITS Hoise
SPL 5. 5508
S Y | IR EREoENTIRL  Loe
Lual LIMEAR Z20Hz—1@kH=z
STOP 12 JAW 98 2E:23:@1
o Y IR RIbE p §5, TN 38 823ty
» Charnel 1 of 2 HORMAL -
d=_181,1 A=_ 9z.4
S R | T PR o CACE -
REM39 ............ L B R l I TACH= H.8 SPEEDR= .8
B = . F #dotted crar
IMITIAL dB kL) SFL =] LEF undef undef undef undef
Type in the output level of your calibrator (114.0 dB for the
CA250).
12 JEM 2@:251 368
118 .............. e e i i e e e i i e e e
Enter Level
SPL A
S  E i I——— ~
CDual LIHMEAR 2&Hz-18kHz
STOR 12 JAM_98 2A:23:@1
sal o YL LN e L
* Channel 1 of 2 HORMAL -
d=_1@A1.1 H=_ 92.4
N EEEEEEEEEREEEE | I R CIFF. Fh= 91.6 Sn= 35.97
REM38 ____________ IR R I I TACH= B.8 SFEED= @.@
. . #dotted crer
IMITIAL
Press EXIT. Channel one is now calibrated.
EXIT
To verify calibration, make sure that your calibrator is still on
RESET and press R/S to begin another measurement. The level that
R/S you read at the cursor location should be the output level
that you defined (114.0 dB for the CA250). If not, repeat the
calibration.
Press R/S to stop the measurement.
RESET
R/S
11-16
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8. Now calibrate the Channel two microphone. First, remove

$ the channel one microphone from the calibrator, and insert
CH2 EXIT the channel 2 microphone. Press CH2 to activate the channel
two display. Repeat the above calibration procedure for

channel two. Press EXIT.

Programming remote control keys

The next step is to program the remote control keys on the 2260
(or 2250) acoustic intensity probe. Notice on the probe handle
that there are two keys or buttons: one on the front of the handle
and one on the back of the handle. The key on the front is KEY
A,; the one on the back is KEY B. KEY A and KEY B can be
assigned any function or keystroke of the 3200 RTA. Typically,
one assigns KEY A the task of initiating and terminating a mea-
surement, and KEY B the task of storing a measurement. Let’s go
with this convention.

'":(D

(X<}

-+ KEY B

1. Press 1/O [1] to enter the communications menu.

| IQI%SH 28:37:88  #Chanls STHHDRD  CROSS  IMTEWSY  UMITS FILTER CLASS

SFL 1.63@8

el B ERFOMEMTIAL 148
Cual  LINEAR Z&Hz-1okHz
STOR 12 JAN_9& 2@:23t 16
gl BILTER #3547 Toga fiz “Lrd
E_Channel 1 05_2 HDR%FIL -
-] R RRRET  EEETN EEE TR DIFF. Ph=181.6 Sn=  T1.96
REM, TACH=  @.8 SPEED=  @.8
.8 H Bal HzZ b, bkHz #dotted cror
INITIAL SImEEM INPUT  clock  COLOR  MLS  FILES  RESETS
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2. Next, press the RS1/INT[G] key.

1.6308
MEMHTIHL <3
LIHERR 2BHz 18kHz

ER #24 2 il
ahnel 1 of 2 NDRMRL -
14.8 RA=_183.2

. Ph=181.& Sn= 7¥1.9&

TACH=  @.8 SPEED= a.a

- — z . ddotted crsre
IMITIAL T.LIHK 308 [=150) 12868 2488 4268 Q588 192668

3. Press INT2260[D] (or INT2250[B]) to initialize the probe.
12 JAM 2B:43:26 RS INTZZ258 INT2251

120
1.6308
lag MENWTIAL 1.8
LIMEAR Z28Hz—-10kHz
2 JHN 92 2E:23ilc
el 24 258 Hz L3
1 1 of 2 HORMHL -
. A=_183.3

1]

REH
4|

INITIAL

H.8 SPEED= H.8
#dotted crar

4. Press EXIT key.

5. Now, to program the KEY A to activate the R/S hard key,
T pressthe KEY A [D] first.
D
@ 12 JAN 20:37:52 3206RC DG out 10 _p_o_r_ KEY B Beerer RS1/INT @
SPL 1.6388
T RO : I EUFONENTIEL 18
Dual  LINEAR 26Hz-18kHz
STOF 12 JAN_98 2@:28:18
el U | H BlTTEr A847THNES 2Rl
7 Channel '3 of 72 NORWAL™~
d="114.85 16
N RS | EEEEE EEUE R |IDIFF. Bh=101.8 she F1.56
REM TACH= 5.0 SPEED= 5.0
46) .
- = z . #dotted crsr
INITIAL T.LINK 388 668 126m 2488 4808 9686 19208

6. Then press the “-” hard key followed by the R/S hard key.
RESET Pressing KEY A on the probe will now remotely activate the
R/S measurement process in the 3200.

121%3” 2A:47:1@  I2AARC DC out IO Frort KEY A KEY B Beerer RS1IZINT

1.e308

MEMHTIHL
LIMEAR Zz@Hz-16kHZ
12 JHH_982 ZE:Zsils
238 Hz L3
11 of 2 HORMAL -

A= -
=1@1.6 Sh= 7l.%
TACH=  @.8 SPEED= a.a

[
£

- 4 — z . #dotted crse
IMITIHL T.LIHK tsl) =151%) 126868 2488 48688 SEEE 1926860

7. Press KEY B [E] to program KEY B on the probe to remotely
store data.

C
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8.
&
STORE
9.
EXIT

121%SH 2843132 FZ@ARC DC out 10 Port KEY FIE'E'PEI"‘ RS1/IMT

FILTER #24 258 H

SPL Z.8188
188 F e B EXPOMEMT IAL 1.8

Dual LIHEAR ZWHz-1@kH=

STOP 12 JAH_22 Zp:z42:@1

L= I TS . A z L3
» Channel 1 of 2 HORMAL -

d=_114.8 B=_1H5.3

- R | R - TR DIFF. Fh=181.& Sn= 7vZ.@&
REM48 TACH= @.@ SFEED= @.@
- = z - z #cdobted crsr
INITIAL T.LIHE ] GEE 1208 24008 4288 JEBR 19288

Then press “-” followed by the STORE hard key. Pressing
KEY B on the probe will now store the current (displayed)
measurement to the active data file in the 3200 memory.

121%3“ 21:@8:54 3ZEERC OC out IO Fort KEY R KEY B Beerer RS1SINT

SPL Z.5100
[T = 1 N | E“FOMEMTIAL 1.8

Lzl LIMEAR Z2E6Hz—1@kHz
STOR 12 JAM 932 2@:43:08
L 1 T | U FILTER #54° 288 Hzr L~3
- Chanhel 1 of 2 HORMAL -

d=_114.0 A=_1H5.3
[ I - IR - IR DIFF. Ph=181.& Sn= T2.06
REM4B TACH= 8.8 SFEED= 6.8
. F3 F3 . F3 #clotted crsr
IMITIAL T.LIMKE IEa EEE 1268 2468 48266 DEEE 19260

Press EXIT twice to return to the SYSTEM menu.

Creating a measurement data file

Next, we need to create a measurement data file. This is the file
where our Acoustic Intensity measurements will be stored.

1.

Press FILES [O] to enter the file menu.

12 JBN 21103142 #Chanls STAMDRD CROSS INTENSY UMITS  FILTER CLASS
SPL 2.8168

1 | A R RRERE RS EXFOMENTIAL 1.8
Dual  LIHEAR_28Hz-16kHz
sTOP 17 JAN 25 2G:dgial
gal-oo B BILTER #5347 "ogd fo Lad
+ Chanhel 1 of 2 HORMAL -

d="114,6 A=_165,
P TR R BIrt eh=tet, B ehe % e
REM TACH= ©.8 SPEED= 8.8
2a.8 Hz Iz - 4 dedded crsr
INITIAL 10 EIG.EEN INPUT  clodk  cOLoR  mus (CFILES DREZETS

11-19

@7

o



%X% @ rta_3200_training.book Page 20 Monday, March 2, 1998 11:00 AM

@

3200 TRAINING MANUAL

EXIT

EXIT

C

EXIT

Next, press create [A].

12 JAH Z21:@61E3 @ RECORDS t + disk + format.
Memory Used - =] Disk Used

Memary Free Disk Free

32
MEMORY DISK
HAME DATE TIME SIZE HAME DATE TIME SIZE
|
REM
# MEMORY
? delete  rehname + £ MER + delete  rename

Using the alpha keys above and below the display, create a
file name (such as AITEST).

12 JAM Z21:69:09 A E c ] E F [c]
Memora Used ol Disk Used
Memora Free ?ﬁgﬁg% Dizk Free Enter new name ‘HH@D
T HAME DATE TIME
REM
#+ MEMORY
7 L il H u] F

Then press EXIT to enter the file name. Press EXIT again.

Notice the file name appears at the lower left corner of the
display. This indicates that this is the active measurement
file. All of our acoustic intensity data records will be stored
in this file.

Select INTENSY [E] to activate the Acoustic Intensity analy-
sis measurement option.

1z 1 % g £1:1@:13  #Chanls STAHDRD  CROSS UNITZ  FILTER CLRASS

SPL 7.385a
TEE | EXFOMENT IAL 1.8
Dual  LINEAR_Z&Hz-18kHz
STOPF 17 JAH_98 21:85:38
e I : FILTER 8547 288 Hz L%
* Channel 1 of 2 HORMAL -
d=_114,8 A=_185, 3
Pl P | O . BIFF. TBR=101.E Sre- 52,63
REM, . TACH= @.@ SPEED= 9.4
b = H . z #dotbed crse
AITEST 100 S1G.EEM IMPUT  cleck "CHLOR  MLS  FILES  RESETS
12 J8M 21311108 #Chanls STAMDRD CROSS INTEMSY UMITS FILTER CLASS
i
! dEellnE &, GG
5@ e b ERFOMENTIAL 18
! Dual  LINEAR Z&Hz-18kHz
: RESET 12 JAH_28 21:1@rd4
1 oy eSS ESSASES N SSRSSSSRISRSRSRARRRRRRRRERS FILTER #24 =~ 250 Hz L3
, |} Bt W
BB e R RN Rol= P9 a4de” Dal. BEbane
o : B
25.8 Hz | 568 _Hz 16.8kHz = A *#range 26
AITEST 100 SIG.EEM IMPUT  cleck  GOLOR  MLS  FILES  RESETS

Press EXIT to leave the SYSTEM menu and enter the Acous-
tic Intensity display menu.
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AITEST ~

Normalization of input channels

FOWER

IMTHSTY BUALITY

area

SPL P.UELOC DISPLAY  note DETECTR

cBEl e 8, aeag
EXPOMEMTIAL 1-8

Dual LIHEAR Z&Hz—-1BkHz
ESET_ 12 JAM 92 21=1E=44

16.8kHz £ A #range 28
Fr-tssp  meter? SETUP FILES AUTOSTR

At this point, it is recommended that you phase and amplitude
match the input channels (1 and 2) by performing a channel nor-
malization. You can use the optional built in noise generator of
your Model 3200 or an external noise generator to do this. Please
refer to your user manual to perform a channel normalization.
This is recommended but not required.

Within the Intensity display screen, one can establish the various
acoustic intensity measurement correction parameters. These
include the ambient barometric pressure, temperature and

spacer length.

1. Press pr/t/sp [L] to edit and enter the values for static pres-
@ sure (in millibars), temperature (degrees Celsius), and the
L spacer length (in millimeters).
12 %SH 21811837 POWER  IMTHSTY RUALITY SPL P.VELOC CISPLAY note  DETECTR
: dBpllome [, AEEE
saloo L gt e 1oe
N Dual LIHERR 2E6Hz—1@kHz
' RESET 12 JAM_ 98 21:1@:44
14 FILTER #24 258 Hz L-3
el [ [ 555 (O R
: d= 19,43 = 32,
---------------- Pt BOW= 19 44dE @01, BEEEM2
: JOg &
' PART:
................ L. HEEEL:
. X 588 Hz 16.8kHz £ A #range L]
RITEST dob Fart area Fr-tssp meter?  SETUP FILES AUTOSTR
12 JAM 21:15:27
oW 2asar PR
H 13, B
N L 6. Hagg
59 ................ P = 3
N HEH Hz—16kH=z
' T 12 JAM 92 Z1:1B:id4
1@ FILTER #24 258 Hz L3
Wll e THTENEITY T do 13 Eam
' o= 19,44 A=__ 32,84+
I L Bou=" 1374100 a0 "bidan:
REM : PRRET
e L FRRT:
25.8 Hz 5688 Hz 18.8kHz £ A #range L]
RITEST
2. After you have established the values of these parameters,
EXIT press EXIT to enter the changes.
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Naming a job, part, and area

For a sound power determination, we need to give the test a job
name, and create names for the components (part), and subcom-
ponents (area).

1. Press job [I] to enter the name creation field for the job name.
Y
| 12 % SH' .2.1.=.1.1.= .3_?_ . .F'.D.lul_E_R.’. ) .I.H_T_HlS.T.‘r'. .Q_U_F!.LlI.T.‘r'_ N .S.F'.L. . .P...UlE_L_DC CISPLAY rote  DETECTR
| E dBEllsmE 6. 668
I L dRelent 0 Le
N Dual LIMERR 2&Hz-1@kHz
EESET 12 JAM_ 98 21:1@:44
to ' N S
' G Yaat ¢ ohe S3pEt™
T e R FOW=""19,44+dE 201, GE0EME
JOB =
REM | ' FEET
sl b s 5 AR I
AITEST Fart area Frotose  meterz  SETUR FILES AUTOSTR
2. Press the various alpha soft keys to build the job name that
EXIT you desire. Then choose EXIT to enter the job name.
5 H
B, aEEa
1s8
F_2@AHz-1@8kHz
95 21:15:49
258 Hz L3
1 d=_13.8mMm
A=__ 32,84
@ B ael . BEkam: @
25.8 Hz ' 560 Hz 18.68kHz E A ) Hrange L]
RITEST I J 4 L il M u] F
3. Press part [J] to enter the name creation field for the part
z name.
\] 12 % EN' _2_3_:_1_?_: _1_3_ . _F'_D_lul_E_Rf_ ) _I_H_T_H_S_T_‘r'_ _@_U_F!_L_I_T_\r'_ B _S_F'_L_ B _P_. _U_E_L_DC DISPLAY rote  DETECTR

................ IPDu_
' JOE_:TEST
REH ! ART
am o L RREA:
5.8 Hz ] o5 1A.8kHz £ A #range 9@
RITEST Job area Frstssp meterz  SETUP FILES AUTOSTR

4. The part would be a subcomponent of the job. Again, press
EXIT the various alpha soft keys to create the part name that you
wish. Then choose EXIT to enter the part name.

75.8 Hz ' 5B8 Hz 18.8kHz £ A : Hrande L)
AITEST I J K L M M o F
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EXIT

EXIT

5. Press area [K] to enter the name creation field for the area
name.

12 ggﬂ 23:158:14  POWER IWTHSTY @UALITY  SPL P.UELOC DISPLAY  note DETECTR

: dBEl e o, BEEE

o] A
' Dual LIHEAR Z&Hz—-1BkHz
' EESET 12 JHM 95 21:15:49
1g FILTER #24 258 Hz L3
| l »= INTEHWSITY 1 d=_13.0mm
' o= 19,44 H=__ 32,54
5@ | FQll=

................................................ = 4B a8l Bea0mz
JOB s TEST

PHRET : FRONT

ARER:

25.8 Hz SEE Hz 1@.8kHz £ A Rn=lg=1] 28
RITEST Job Fart Fr-tssp meterZ SETUP FILES AUTOSTR

6. The area would be a subcomponent of the part. Once again,
press the various alpha soft keys to create the area name.
Then choose EXIT to enter the area name.

H

3@
| . BEEE
' ERPOMERTTEL 18
' Dual LINEAR 26Hz—18kHz
' RESEI_ 12 JAN 95 21:15:43
16 FILTER #24 250 Hz L3
n | | Bt S L R
' d= “19.43 | A= 32,3
L1 I R P Q= =) a1, aaadm
! 08 _:TEST
REM ' FART: FRONT
Al L FRRE:
25.8 Hz SEE Hz 1@.8kHz £ A #ange L)
AITEST I K| K L M N i F

7. After you enter the area name, you will be prompted to enter
the “area” (in square meters) of the test area. Type in this
value, and then press EXIT to enter this value.

12 JAM 23:28:@02
kL]

SEUARE METERS = @1.0088m:
Bl 02 6. 8Eag

LI 18kHz
2 JAM 98 Z1:15:i43
29 258 Hr L3
SITY 17z 13 Enn
. M 201 L BEGEm:
MT
h TROIHT1
2‘5.9 H= SE8 H=z 18.8kH= £ A *Fange o]
AITEST

Selecting a Linear Detector

RESET
R/S

Prior to performing a measurement, adjust the input range of
the 3200 so that it is optimized for the test that you are perform-
ing. To do this, first make sure that your test item is on and is
generating noise.

1. Then, press R/S to begin a measurement. Adjust the input
range of the 3200 using the up and down arrow hard keys.
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RESET
R/S

>

> O

The proper input range would be at the range setting one or
two steps above the setting where the 3200 overloads. Start-
ing from a high range, step down (using the down arrow
key), the range one 10 dB increment at a time until OVER
appears on the screen. Then arrow up one or two 10 dB
steps. You are now range optimized.

Press R/S to stop the measurement. The autorange feature of
the 3200 can also be used but usually more time consuming
than the manual method.

Set the detector for linear single averaging by first pressing
DETECTR [H].

EL
| ' dBEllm? @, 9a08
BB | . ERPONENT IAL 1.
' Dual LINEAR_ZzaHz-18kHz
. RESET 17 JAH_ 28 23:57i18
18 FILTER #34° 253 Hz "L-3
. | | B G R
' d= "15.4% A= 32,8l
= = I IR R §EE=. 12, 44cB aA1 . AAAAM
REM | . PRET: FEONT
9B | T REEATPOINTL
2'5.8 Hz . @8 Hz 18.8kHz Z A = yl=1] =15}
0l Far area Fr =F mneLer
AITEST b t AL ter? SETUP  FILES AUTOSTR

Then choose LIN.S[A].

12 % ENI 3:TEEE __ LIN.E I EXF  BT-EWF BT-LIN AU, TIME

, dBELL 2 8, Baag
N . L BT IAL 18
' Dual  LINEAR_2@Hz-18kHz
! RESET 17 JAH 98 23:57118
18 FILTER #24 258 Hz L %
" B = tATefSiTy 1 a=" 13 B
! g= "19,4% A= 32.Bi
sE | L Bou=l 213t e et S m:
! J0E_sTEST
REM ! FAET: ERONT
a ................ R R R IO nREn: PDINTI
- 4 z - z oLLed Crsr
nITES%h 8 H Sea H 1B.BkHz = A rddotted

Next, press AV.TIME [H].

12 %SHI 23158106 LIN.S LIN.R EXFP ET-EXF BT-LIN
s i)

1
| H dEEllmt s
salo b BT 1AL 108
' ual | LINEAR_Z6Hz-18kHz
' BESET_ 17 JAN 95 23:57% 15
16 FICTER #24° 258 Az L3
n | | B E S a a
' d= 19,43 ' A= 32,51
SE |- e P FOLI= 19, 44dB a1, Aaaam
' 08 :TEST
REM ' FART: FEONT
oa L FRRTIERTHT
- Z Z - Z oLLed Crsr
FlITES%iS @ H S8 H 18.8kHz £ A *dotted
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7. Enter a DETECTOR TIME of some value between 20 and 60

seconds. In general, you will get a more accurate measure-
EXIT ment with a longer averaging time. Press EXIT to enter this
value.

E ; .
' 5
P P LT T g
' 1 LI Hz
' £T_ 12 JA 13
14 TER 454
n | | B e
' e C o i S
SB[ PR Fil=_ 15, 44dB 90l. bobem:
' J0B_sTEST
REM ' FART: FRONT
P P L FHRT:ERONT,
- . .4 - .4 [m} =] Crsr
arrecds H so5 H 16.BkHz = A wedotted

8. Press EXIT to return to the MAIN menu.

Performing a measurement

Now to make a measurement, point the front of the intensity
probe towards the noise source.

1. Press KEY A on the probe (or the R/S hard key) to initiate the
RESET measurement. Either “scan” the probe about the measure-
R/S ment surface (in an orthogonal fashion) or fix the probe at a @

single point (orthogonal to the surface) until the end of the
averaging time is reached. The first measurement is now
complete.

13 %SH Ba: @z 12 FOWER  INTHSTY QUALITY SPL P.UELOC DISPLAY  note DETECTR

dBElAmE 28, aean
‘- LIHMEAR SIHGLE W, AHEE
Dual LIHMEAR _ZBHz-1@kHz
ST0P 13 JHH_92 AE:@l:is
FILTER #24 238 Hz -2
v IHTEHSITY 1 d=_13,8mMm
d= 38,6t A=__TI.2%
.............................................. FOl=" 52.6+dE 261, BeEaEmE
JOE :TEST
PART : FROMT
Gl L T T BRER: POINT1
25.8 Hz . SHE Hz 18.8kHz & A #otted crar
RITEST Job Fart area Frotssr  meter? SETUP FILES AUTOSTR

The 1/3 octave bands above the center line of the display
denote positive acoustic intensity. Bands below the center
line indicate negative intensity.

On the right hand side of the screen, the values for intensity
and sound power are listed for each of the 1/3 octave bands
for this particular spectra and for the overall summations. If
you would like to look at the power and intensity values at
other specific frequencies.
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2. Press the CURSOR hard key, then press the left or right
arrow key to move the cursor to the various 1/3 octave

3. Press SPL [D] to view the averaged sound pressure level that
T was measured.
13 JAH BE:@z2:12 FPOWER  IMTHSTY QUHLITVP.UELDC DISPLAY rote  DETECTR
AN Ba: A2 12 POLE G INTHSTY, BURLITY ( SPL ) P- VEL
| ; dBEllmE 26, AREE
------------- S LIMEAR SIMGLE 2@, AREE
[Dual LIHEHR 2EHz—18kHz
STOR 12 JAM_ 92 @@:@l1:39
FILTEE #24 258 Hz L3
= IMTEMSITY 1 d=_13.06mm
o= 58,5t A=__ 73,0t
---------------------------------------------- FolW= _53.4+dE  261.06086m:2
JOE _:TEST
REM FART : FEONT
............................................... ERET:CRONT,
. X Hz 18.68kHz E A #dotted crar
RITEST dob Fart area Frstszp meter2 SETUP FILES AUTOSTR

13 %SH BE: 26502 POWERE  INTHSTY GUALITY SPL P.UELOC DISPLAY  note DETECTR

20. BAEE

SPL
TA L - L LINEAR SIHGLI ZA. ABRA
[Lual LIHERR 26Hz—1@kHz
STOR 15 JAM 92 @@:@1: 39
........................ FILTER #24° 288 Hzr L~3
- =P d;213.8mn

zom

d= 56.2 A=
JOB_STEST,
FART:FEOMT
AREA:FOIMT1
dotted o

. Z . bkHz i rsr
RITEST i area  Pretsse meterZ SETUR FILES  AUTOSTR

4. Press P.VELOC [E] to view the Particle Velocity that was

measured.
% 131%SH| Ba: 27188 IHTHSTY BUALITY SPL ISPLFWI note DETECTR %

C

.................................... LIMERRE SIMELE 0. BEEE
Cual LIMEAR 26Hz—1@kHz
STOR 13 JAM_92 BA:z@i:
................................. FILTER #24 288 Hzr L~T
=+ PARTICLE.U1 d= 1Z.8rn
d= 94.9 dB A=
JOB_:TEST
REM FART: FROMT
........................................... ARER: POIHTL
. . F W.ukHz Z A #*dotted crar
AITEST area Fr-tssF  meterZ SETUP FILES RAUTOSTR

5. Press QUALITY [C] to view the Quality Indicator Function
S measurement.
C 13 .iTSHI =15 =t i) POLER SPL F.VELOC DISPLAY tote DETECTR
' Hote:
dBaual 26, BEEE
................................. N —— 9.0
Cual LIMEAR 2EHz—-18kHz
STOE 13 JAM_22 B@E: 33
......................................... TR o L3, THN 32 ml: 3511
- GUALITY 1 o= 13.06Mn
d= 1.9 dB
JOB_:TEST
REM FART: FROMT
...................................... | FHET:ERONT
.8 Hz z 2] = #dotted crar
AITEST i ares Fr~tssF  meter2 SETUP FILES AUTOSTR

In general, the Quality should be between 0 and -10 dB (no
greater than -15 dB) for the measurement to be deemed
“acceptable”.
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K
EXIT EXIT
RESET &
R/S STORE
z
J

6. If you wish to continue the sound power survey;, first store
this initial measurement (to RAM) by pressing KEY B on the
probe (or the STORE hard key). Before beginning the next
measurement, change the name of the area by pressing
area [K].

13 {EH BE: 3522 POWER  IMTHSTY QUALITY SPL P.UELOC DISFLAY note  DETECTR

JOB _=TEST
REHM PHRT: FEOHT
.......................... _ - AREA:POIHT1
. . ] 3 M. BkHz #ejot ted
RITEST meter? SETUP FILES HUT

on
(]
=i
A3

7. Asyou did earlier, type in the new area name using the
alpha soft keys.

A .

8. Then press EXIT to enter this area name. If the surface area @
of the measurement is different, change the value (in square
meters). Then press EXIT to enter the new value.

9. You are now ready to take the next measurement. Press R/S
to begin the measurement. When the measurement is com-
plete and you are satisfied with the Quality, press STORE to
store the data to memory.

Continue the sound power survey until you have acquired
all of the area measurements for the current part and have
stored them away. You are now ready to go to the next “part”
in the acoustic intensity “job”.

10. Press part [J] to create the next part name.
13 %EH BE: 45138 POWER  IMTHSTY BUALITY SPL P.VELOC DISPLAY note DETECTR

dBrl- e 20, BagE

LIMEAR ZIMGLE 5}
NEYS LIHEAR Z8Hz-16kHz

TOF 12 JAM_322 4
ILTEE #24 258 Hz _L~3
- IMNTEMZITY 1 = 13, 8mm

= 5g.9t A=_ 74,5
= dE  2681.0E0EME

a . ARER: POTNT4
25.8 Hz et 18.68kHz £ R #dotted crar
RITEST Job @ area  Protosp ometerZ SETUR FILES  RAUTOSTR
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EXIT

> O

11. After you have created the new part name, press EXIT. Con-

tinue the test, modifying the area names (and sizes) as you

go along.

13 JAM BE:49: 33
298 |

POWER  IMTHSTY RUALITY

dob Fart area

SPL

P.UELOC DISFLAY

18.8kHz £ H

Pt zp

meter2  SETUP

note  DETECTR

#dotted crar
FILES AUTOSTR

12. When you have completed the acoustic intensity test of the
“job”, you can use the summing capabilities of the 3200 to

generate sound power totals for the entire job, or for individ-

ual parts.

13. To do this, first press POWER [A] to bring up the sound
power summation menu.

IMTHETY QUALITY
d

17 JAM @BE:49:33
L]

' z
Job Fart area

ZFL

18, BkH
Frstosp

F.UELDC DISPLAY

z & A
meter?  SETUR

note DETECTR

28.Baaa

™ 1 d=_13.

L2tdE OB BiEeEn

#dotted crsre
FILES AUTOSTR

14. If you are interested in determining the total sound power
emanating from your test item, press S>JOB [I].

13 JAM B1:14:14
N

Fouwsr  F2 P-I F3 MPF

F4 FHU

m o=
= = [
] .
- .
G4 o g
M4 =ML =M
o =
—m—=m7
L= M D=
-hoog:: ]
[ ]
— 4 MEAT =
Ll -y
i)
o =
[ Zoim
A
L 1)
[ [ s, L]
RIGIR =)
o= TmT
L]
] |
[ R
M
@I
=2 2 Ak
RN

note

ted crsr

aE
75.8 Hz 568 Hz 1@8.8kHz £ A Hcdot
RITEST SYFRAET  SXAREA SHEDIT ClxF4~2 C2#F4~Z F3-FZ

Notice that the job name appears at the top right corner of
the display. This field tells you which data will be used for

the sound power summation calculation.

B3 HUG le:42:87 Power F2Z P-I FZ MPF F4 FHU hote
e M Y
: <E_F - R
69: ................................................ L H R SINGLE 28.8339
: Dual LIHEAR _Z@AHz-1@kHz
: RESET @I AUG 94 18:4@:53
28— i FILTER #14 25.8 Hz L3
: == POLER 1 _d= 13, 8mn
: o= 19.34 WAA, AREER 2
BE D 2= 33.24 A= I1.7HdEFl
: JOB_STEST
Loc i FRET: TOP
TEE L - BRER: POINTZ
29,8 Hz SEE _Hz i@,8kHz £ A

RITEST SxJO0B  S:PART  SHHREA SHEDIT

#dotted crsr
F2

C1#F4"2 C2#F4°3  F3-l
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> O

CURSOR

EXIT

> O

15. In this case, all of the sound intensity measurements for the
job are used. Press Power[A] to initiate the sound power
summation.

5] .
25.8 Hz 588 Hz ig.8kHz £ A wdotted crsr
RITEST SxJOB  S:PART  SHARER  SYEDIT Cl#F4~2 C2wF4"2  F3-F2

16. On the display you will see the total sound power spectra of
the job. At the right of the display you can read the values of
the total overall sound power (Linear & A-Weighted) of the
job, plus the sound power at each 1/3 octave band.

17 JT-IN BE:39:38 Fower  F2 F-I F3 HMFF F4 FHU rnote

8.5t A= 79.5PdERl

ARE
Hz BkHz £ A dotbed_crsr
FART S:ARER 5>EDIT Cl#F4"2 02*F4“2 F3-F2

17. Press CURSOR and then the left or right arrow keys to move
the cursor to view the sound power levels at the other 1/3
octave bands. Press EXIT

18. To generate sound power totals for an individual “part” of
the “job”, press S>JOB [I] .

I3 J8M @1:0G:51 Power F2 P-I F3 NPP F4 FHU mote
. Hote:
! o Fil 8. BEEE
I L By cinaLE o5 Boan
! Dusl~ LINEAR 2@Hz—idkiz
! RESET 13 JAW o5 oizooril
14 FILTER #3247 256 fiz L3
, B0 - CEoiER 1 a="13om
! g 19.44 285, AEBON:
SB[ L R £= ZAIEl m= 32.3%dERl
Jop_rTEZT
REM ! FEET: 2537777
B L ARERA: 2222277

9 .
5.8 Hz 830 Hz 1B.8kHz Z A #dotted crer
AITEST S}PF!RT SXARER SREDIT Cl#F4~2 C24F4~2 F3-F2
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19. Next, press SSEDIT [L]. Use the arrow keys to move to the

7 desired “Part” field. Enter the name of the part for the sound
J power calculation.
BSISBG 16:42:87 Power F2 P-I F3 HPF F4 FHU note
SHTEST D Y
E B Pl o, BEaE
BB b PBEle stme -9 Ba08
H Dual LIMEAR 26Hz-18kHz
: RESET B3 HUIG 94 16:4H:53
28— an FILTER #14 25,8 Hz _|~3
: POLIER 1 _d= 1. Emmn
H d= 1354 aAE . AEEEN
BB b & i3 o e
H JOB_fTEST
Loc PHET: TOF
P T e R 2

Z5.8 Hz SEE Hz gk Hz E A #cdotted crsr
AITEST S»JOB  S:PART  S:HREA @ Cl#F4~2 C24F42 FI-F2Z

Now the name of the last part that you created/measured
will appear at the top corner of the display (next to the job

name).
13 J' FlN _B_l_ _3_2_ _5_8_ _ _F‘_O_L-.l_e_r‘_ . _F_2_ _P_ _I_ . _F_3_ _N_F"_P_ . _F_4_ _F_N_U ________ hote
! oTesT  (FRONT) :7272722
' dB Fhl A, AREE
=1 B A LIMEAR SIHi 20, AEEE
' Dusl LIMERR _2BHz-18kHz
N EESET 13 JAH_ 95 @l:3@:4
18 FILTEE #25 315 Hz _L-3
n | 1 G i ey
' d= 19,44 8, BAEEM 2
I R OO PPt £ EH o 35
H JOE STEST
REM N FARET:FEONT
99 ................................................ nREn PDINTI
2'5.8 Hz 588 Hz 18.8kHz £ A #dotted_crsr
RITEST S»JOBE S:PRAET S-AREA  S-EDIT Cl*F4~2 CZ+F4"2 F3-F2
@ 20. Press Power[A] to perform the sound power summation. @

A 13 %SHI B1:35:61 JF2 P-I F3 NPP F4 FHU note

SHTEST SFRONT 82977977
E Fhl 5]

| T
SE L BB ElR SiMELE -8 Baee
! al  _LINEAR_Z@Hz-lokHz
! BESET 13 JAN 95 Bl:34iz
15 FILTER #25 315 Hz L-%
. | 1 S i e
! d= 12041 208, BRBEN 2
=] R R R = 34 B4 A= 32 24dBE
' Jog FTEST
REM ! PERT: FRONT
B FERTEERDNT,
25.8 Hz 508 Hz 18.8kH=z £ A wdotted crsr
AITEST S»JOB "SIPART SIAREA  SHEDIT C1#F4~2 C24F4~2 F3-F2

On the display you will see the total sound power spectra of
the specified part.

13 %SN' B1:35:38 Power F2Z P-I F3I HFF F4 FHU note

B ARE
25.8 Hz 500 _Hz 18.8kHz Z A #dotted crae
AITEST S»JOB  SHPART  SHAREAR  SHEDIT Cil#Fa4n~2 C24F4~2 F3-FZ

At the right of the display you can read the values of the
total overall sound power (Linear & A-Weighted) of the part,
plus the sound power at each 1/3 octave band.
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21. To view the sound power of a specific area of a part, press
S>EDIT [L]. Enter the desired area and press EXIT.

13 %SH B1:32:87 Power F2 P-I FI NPF F4 FHU rote
SHTEST fFRONT  iFOINWTL
dB el 20, BEEE
LIMEHR SIMGLE 20, BEEE
2l LIMEAR Z28Hz-18kHz
RESET 13 JHM_92 @m:dg:idl
FILTEE $#23 313 Hz _L-Z
- POLER 1 _d= 13.6mm
= Fa.7t 204, AABER £
= 7361 A= PR EtdBRI
JOB :TEST
HET: FROMT
AREA: 7737777
Hz A #dotted crar

Cl#F4n2 CExF4~2 F3-F2

FZ P-1 F3I MFF F4 FHU note

S:TEST fFROMT  :POIMTL
dB Fl Jals[z]
LINEAR SIMGLE js}
Dual

18.8kH=z Z A

. 580 _Hz #dothed_crsr
RITEST S»JOB SHPART S-AREA SHEDIT

14F4~2 C24Fa™3  F3-F2

On the display you will see the total sound power spectra of the
specified job, part, and area.

13 ggﬂ B1:48:19 Power F2Z P-I F3 HPP F4 FHU note

dB il 20. 880

- 28, BEEE

ual EHz-16kHz

G2 43:41

ILTI z L-3

13, Brar

= AEER 2

StdErl

25.8 Hz 5868 Hz 16.8kHz Z A #dotted crar

AITEST S»JOBE  S:PART  SXAREA SREDRIT Cl#F4"2 C2#F4~2 F3-F2
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Autostore byTACH, vsRPM
Display and Order Tracking

The Model 3200 has the capability to acquire data as a function
of RPM (speed) utilizing the built in tachometer input feature.
This is very useful when measuring vibration or noise from a
device that has a variable operating speed such as a turbine,
transmission, etc.

For this exercise, you will explore the vsRPM features of the
3200 by making vibration measurements on plate that is
attached to a dc motor. As the motor “runs up” or increases in
@ RPM, the vibration frequencies of the plate will also shift @
upward as a function of speed. You will measure the vibration
using an accelerometer although other transducers could be
used for this test as well.

The TACH INPUT of the 3200 is designed to be used with a
tachometer that outputs an analog pulse (TTL) train that is pro-
portional to the rate of rotation of the test device. For this test
you will use an optical pickup in conjunction with the Larson
Davis Model T100 tachometer to detect one pulse per revolution
of the dc motor.

byTACH Autostore Measurements

The first method that you will use to acquire variable RPM data
is the Autostore byTach feature. This method is very similar to
the Autostore byTime function. The key difference that instead
of gathering spectra over a time duration at a specified time
interval, you will capture spectra over a range of RPM values at
a predetermined RPM delta.

12-1
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For this test, you will capture spectra from the dc motor plate (as
it “runs up” in speed) between 500 RPM and 3000 RPM at 20
RPM increments using autostore. The end result will be a set of
frequency spectra starting at 500 RPM with roughly 20 RPM
increments between them (500, 520, 540...). The last spectrum
acquired will be at 3000 RPM.

Setting up the 3200 Measurement Parameters

1. Connect the output of the tachometer to the TACH INPUT of

OFF the Model 3200. Attach the accelerometer (either via a 950B or
ON ADO012 adaptor) to the Channel 1 input. Press ON to boot up
the 3200.
2. Press SYSTEM to get to the main System menu.
SCREEN
SYSTEM
3. Press STAND1[B] to enable a single channel measurement.
R cas
B 15 ggTé 16:dg:28  GLH _ STAMD 2 CROSS INTEMSY UWITS FILTER CLAZS
: 8. Baaa
BB D EXFOMENT IAL 18
@ : Gusl LINEAR 26Hz-28kHz @
H 5 OCT 24 18:13:59
4B RESET L3 00T 3¢ lesists
H » Channel 1 of 2 HORMAL -
H = . R=" 34.7
ML FHOWS=" 53.&6
LDCBBE TACH= @.8 SPEED= 6.8
T SRTPININN, sree- 00
IMITIA 10 HOISE IMPUT clock COLOR SETUP FILES RESETS
4. For this exercise, you will use FFT filters and analyze the
w data in a range of 0 to 5 kHz. frequency baseband. Press FIL-
G TER[G] to enter the filter menu.
15 Q6T 18:45:19  SLM  STAND 1 STAND 2 (ROSS INTENSY UNITS CLASS
SPL B, 5080
B E e EXFOMENTIAL L&
H Inewt 1 LIMEAR 20Hz—2@kHz
H RESET 15 OCT 24 16:d47:@Z2
BB BESEL. 13,001 %4 l:dr:g
H » Channel 1 of 1 MORMAL -
H d=_ 23.8 A= 34.9
20 FHOMS=" 55.3
LDCBBE TACH= H.8 SPEED= 6.8
FESTIIIINeY e sree- 00
IMITIAL 1.0 HOISE IMPUT clack COLOR: SETUP FILES RESETS
12-2
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5. You will use a 400 line FFT for this test. Press 400line[K] to
establish this frequency resolution choice.

15 SET 16:53:58 1-1oct  1-30ct. lang shart
FL 8. BE6E
= T P EXPOMEMT IAL o
Input 1 LINERR 28Hz-Z8kHz
: EESET 15 OCT 94 le:47:02
T Ty EILTER #14 25.8 Hz L~%
H » Channel 1 of 1 HORMAL -
. d=_ 23.8 H=  34.9
PR F - e e e FHOMS= 55.3
LDCBB: TACH= 8.8 SPEED= 8.0
. z Bol HZ W, bkHZ *dotted crsr
IMITIAL 1861 ine 2068]ine(466]1ine) 88E1ine FFTZ00M WINMDOW BASE-Bd

6. Choose an FFT window. You will use a Hanning window for

this measurement. If Hanning is not already enabled, press
WINDOWI[N] to enter the Window selection menu.

15 gCT 16:59:17  1-1oct  1-30ct long short

SPL
............................................... EXPOMENT IAL 1.8

2.0

Ba . AEEE O0M= "~ 1 THEGEE. BOEE #dotted crsr
IMITIAL 108line ZB8line 488line S881ine FFTZ00M (WIMDOW)ERSE-Ed

7. Press HANNINGIB] to activate the Hanning window.
15 gST Hsrd] RECT. FLAT ZEROPAD IMPACT EXP-2 ExP-4 EXP-&

SPL
EXPONEMTIAL ]

2.0

[
IMITIAL

8. As mentioned, you will measure our FFT spectra out to 5
kHz frequency. Let's establish this baseband by pressing
BASE-Bd [O] .

15 gCT 17185238 1-1oct  1-3oct long short
: SFL &, GEEE
BB b ohENT AL 18
: Tneut 1 LINEAR 2@Hz-28kHz
: ET 1S OCT 94 17:43: 10
49: ................................................. BB-BBBBHZ H4nn
: + Channel 1 of 1 HORMAL -
: =="15. 5= 4.8
BB
Loc_ TACH= 8.8 SPEED= B.@
A0, TIEE A= 1 T, BO0n oot
INITIAL 18@line Z08line 488line SHG1ine FFTZO0M  WINDO

o . BEaa

InFut 1 LIMEAR Z2@BHz-28kHz
RESET 15 OCT 94 16:55i43
............................................... FREGD. G0, GEaEHz H4aA
= Channel 1 of 1 HORMAL -
d=- 15.3 =

TRCH= 8.8 SPEED= a.a

o . BEaa

InFut 1 LIMEAR ZAHz-2@kHZ
RESET 15 OCT 94 16155143
FREI. e, BAARHz H4AA
= Channel 1 of 1 HORMAL -
d=- 15.3 =

! ! TRCH= 8.8 SPEED= a.a
O0M=""1 TEEGEE. BEEE #dotted crsr
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9. Select 5kHz[C] as the upper band edge frequency.
S 16 QET 11s32ize  zekhz tekkz  (BKFE) 2.5kHz

C ; 8. 8363
BIBL - e e E%POMEMTIAL 1.8
: InFut LIHERR 2BHz-2@kHz
: ET 1& OCT 94 11:29:5%
QB e B8, BEpEH- Haan
H +* Channel 1 of 1 HORMAL -
; 5.3 = 9.8
BBl e
LDCBBE ! ! TACH= 8.8 SFEED= a.8
G, FHHG o= 1 b o<y s #dotted crsr
DCHMOTOR

10. Notice that the frequency scale has changed to reflect this
EXIT baseband selection. Press EXIT to get back to the System
menu.
15 Q6T 19:26:31 icdoct A-Boct lons  short.
A, BeE0
BB e EPEonEnTIRL Lee
: Ineut 1 LINERAR 2BHz-2@8kHz
: EESET 15 OCT ‘94 19:23:01
D =3 L el
: * Channel 1 of 1 HORMAL -
: d=- 15.3 o= 9.8
BB
O TRCH= 6.0 SPEED= 6.0
=] ; 3T #dotted crar

5 . EEEE O0M= "1 505
INITIAL le8line 20@line 4881ine\2001ing)FFTZ00M WIHDOW BRSE-EBd

11. Next, let's establish a units label and calibration value for our

\ accelerometer (or whatever transducer you are using). Press
F UNITS[F] to enter the Units selection menu.
@ 5 QET 19:3154  SLM STAND § STAWD 2 CROSS INTENSY FILTER CLASS @
SPL B, 5080
S b anEnTIAL 18
: Tneut 1 LINEAR 2BHZ-2BkHz
; RESET 15 OCT 94 19:23:@1
AB EEEE! . BEaE HAAn
H = Channel 1 of 1 HORMAL -
: d== 15.3 E= 9.8
e
O TACH= 8.8 SPEED= 8.8
0 TOf=__1 SOUE. AE00 #dotted crar
INITIAL I-0 © HOISE INPUT ~clock  COLOR  SETUP  FILES  RESETS

12. For this exercise you will use the acceleration label “G's”.

R Press name[B] to create this unit name.
B 15 QCT 19:32: 36 SLOFE - SAME R.UMITS Moise.F ml cal W ecal lewel
T msae | sope Gam). s RrTs woise
: SPL A, BEag
L R EXFOMENT TAL 1.3
: Ineut 1 LIMEAR 2BHz-28kHz
: RESET 13 0OCT 24 19:23:@1
AL ERER. 60, BePEHz H46A
: * Channel 1 of 1 HORMAL -
H d=- 15.3 E= 2.8
- R
LDCBBE ! TACH= B.8 SPEED= 6.8
BE . GEEE ooM=_ 1 SHEE . BEEE #dotted crar
IMITIAL oB el SPL uhdet uhnded uhdef  undef unidef undef
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O =

EXIT

13. You will assign this label to one of the undef keys. Press

undef [K] or another undef key if [K] is already assigned to
another label.

15 QCT 19:34:18
S

H. BEaa

= EXPONEMT IAL -8
| InFut 1 LINEAR Z@AHz-z@kHz
: RESET 15 OCT 94 19:34!0Z
T . 65 . BRaEH: - H4GR
H v Channel 1 of 1 NgRBﬂL -

R R " "
LDCBBE TACH=  ©.8 SPEED= B.@
00, HEEa oor= 1 OG0, GEa #dotted crar
IMITIAL undef undef undef undet undet

14. Type in G[G] as the units name.

15 OCT 19:35:25 A B C o E F e H
QET 19:3%:25 R B € D E )
Enter units nane@
L prcili

2 EXPONEMT IAL 1
: Ineut 1 LINEAR 2@Hz-26kHz
| REESET 15 OCT 94 19:34103
49: ................................................. . BHZ H4nn
: + Channel 1 of 1 HORMAL -
! d=-13.37 Z= 9.8
2 I
LDCE‘E‘E ! ! TACH= ®@.8 SPEED= B.@
B8, AEEa oof= 1 SHER . BEEE #ddotted crse
IMITIAL I I kK L M H o] F

15. Press EXIT to enter this new label.

16. Now select this new unit key to activate it. Press G [K].

17.

15 gST 19:36:89 SLOFE name SAME E.UHITS Moise.F ml cal U cal lewel

PL H. BEEE
69: ................................................. EXPDNENT Inl_ 1/8
: Ineut 1 LINEAR 28Hz-Z2EkHz
: ESET 15 OCT 24 19:35:
T £, 68, BenAkz - B40A
: = Channel 1 of 1 NORMAL -
: =" 15.3 E= 9.8
29: .................................................
LDCBBE TACH= @.a SFEED= a.a
B8 . HEEE OoF=_ 1 SHE0 . BOEE #dotted crsr
IMITIAL de el SPL undef unidef undef uhndet uhndet

Next, let's enter a calibration value for the accelerometer. For
this test you will use the manufacturers specification of the
accelerometer sensitivity of 10 mv/G. Press mV cal [F] to
enter the mV cal entry field.

15 QCT 19:37:i 16 SLOPE hamne SAME R.UHITS Hoise.F (ml) cal Ucal lewel
Q5T 13:37:18  SLOPE  mane  SAME | R.LNITS Moize

@, BEEE
L E4POMEMTIAL 1.8
: Input 1 LIMEAR Z20Hz-20kHz
: RESET 15 OCT 94 191361726
L e EG. B, BAEEHZ H4AR
H - Channel 1 of 1 HMORMAL -
: =- 13 = 9.0
L R R
LDCBBE ! TACH=  B.@ SPEER= B.8
BR, AHEE oof=_ "1 SHEH , AHEH #dotted crar
IMITIAL dB »ll SPL G undet undet undet undef undef
12-5
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18. Type in the accelerometer sensitivity value. For this exercise,
type in 10 mVV/G as 1.00 E+01.

15 QCT 19:33:38
S8,

Enter mUlounit

EXPOMEMTIAL 1.2

InFut 1 LIMERAR 2BHz-26kHz
BESET 1S OCT ‘94 19:3c:25
RELL. Hd, BEEEHz H4AA
= Chanhel 1 of 1 HORMAL -
d=- 15.3 = 9.8

! ! TACH= 8.8 SFEED= a.8
o= 1 b o<y s #dotted crsr

ga.
IHITIAL

19. Press EXIT to enter this scale factor.
EXIT

20. Press EXIT again to return to the System menu.
EXIT

21. Typically with vibration measurements, one is interested in

low frequency information. Let's modify our high and low
K pass filters from the current 20Hz. to 20 kHz. selection. Press
INPUT [K] to enter the Input menu.

15 QCT 19:58:54  SLM STAND 1 STAMD 2 CROSS INTENSY UNITS FILTER CLASS
$ g . BE6E $

B < R R EXPOMENT

TAL =]
: Input 1 LIMEAR 26Hz—Z@kHz
: 15 QCT 94 1925521
S e . B0, BEEEH: - Hann
H » Channel 1 of 1 HORMAL -
| d=- 95.2 B=- 7l.@
SEE e e
LDCBBE TACH= 6.8 SFEED= 6.8
08, BEEE o= 1 THEE , HEE #dotted crsr
IMITIAL 1-0 HOISE ( IHPUT) clock COLOR: SETUP FILES RESETS

22. Choose 1-10k [M] to activate a high pass filter at 1 Hz. and a

# low pass filter at 10 kHz.
M 15 QBT 13:5%:28 U MU zee M AUTO. RA TEST
E B, BEEE
BB BuPONENTIAL 18
: rnewt 1 LIMEAR ZAHz—28kHz
| ET 5 OCT 94 1915582172
B IS
: * Channel 1 of 1 HORMAL -
: 2 =— 71.8
BB
Loc ; TRACH= H.8 SPEED= .8
515 oor= HOE, B #dotted crar
IMITIA A-WET C-WET 1-28k  2B-28k 28-10k SAME aRAHGE
23. Press EXIT to return to the System menu.
EXIT
— 24. Next, you need to modify the exponential detector integra-
tion time to a faster rate than the 1/8 seconds that it is cur-
EXIT rently set at. Press EXIT to enter the STAND1 analysis menu.
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> O

EXIT

25. Press DETECTR [H] to enter the Detector (averaging) menu.
15 BET 28118127 HORMAL Les MIM A SEL DISPLAY note

LDCSBE TACH= 8.8 SPEED= 8.0
00, HHE ooM=__1 pas[ssAye]e <5 #dotted cree
IMITIAL ROOMS usRFPH STAT Mx.SFrec F.TRIG SETUP FILES AUTOSTR

26. Within the Detector menu, choose AV.TIME [H] to modify the
integration time.

15 QCT 28:1@8:4%  LIM.S  LIM.R E¥F  EXPO.H  COUNT.S COUMT.R AU.TIM
%

5 H. Baaa
EXPOMENT IAL 1.8
InFut 1 LINERAR 1Hz-18kHz
SET 15 OCT 94 Z2AIA754
HH . BEEEHz H4AA
~ Channel 1 of 1 HORMAL -
o=— 95.2 b=— 7l.8

! ! TACH= 8.8 SPEED= 8.6
ps s y<]c]o o #dotted crae

27.Press 1/64 [A] to select the fastest exponential detector inte-
gration time.

15 OCT 2@i11:11 1-64 1-32 1416 1.8 1.4 1-2 1 2
gy e (D) 132 e e i e @eeerioh

00 TEEE
IMITIAL

; . PE0a
R EXPOMEMTIAL 1.8
: InFut 1 LINEAR 1Hz-18kHz
: ESET 15 OCT 94 2A1A754
S e Eo. G6. BEebH: H4aH
: + Channel 1 of 1 HORMAL -
| of 95.2 b=— 7l.8
S e
LDCSBE ! ! TACH= 8.8 SPEED= 8.6
00, HHEE ooM=_ 1 m #dotted_crar
IMITIAL 4 =) 16 128 256 512

28. Press EXIT to return to the STAND1 analysis menu.

Setting the byTACH Autostore parameters

[a—

1. As mentioned earlier, you will be utilizing the Autostore
byTach feature for this test. Press AUTOSTR [P] to enter the
autostore menu
13 DCT 21:45:4¢  HORMAL L= MIM MA SEL DISFLAY note DETECTR

; H. ARaR
=2 EXPOHENTIAL <B4
BbTACH; Ineut. 1 LIMEAR  1Hz-1@kHZ
RESET 15 0OCT LR
— 48, B, AAEEHz H4AR
w Charnel 1 of 1 HORMAL w
: d=- 95.2 E=- 7l.8
-G -
LDCSBE TACH= @.@ SPEED= G.@
B8 BEEE o= 1 SEEE ., oaag iy Crer
INITIAL ROOMS  wsRPM  STAT  Mx.SPec FLTRIG  SETUP FILEY HUTDSTR
12-7
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2. To activate byTACH autostore, press by TACH [J].

7 13 EET 21:46:2%  OFF boTIME delta endstor hote
J EXPOMENT IAL 1/648'EiEiBB
1 LIMEAR 1Hz-16kHz
T 15 OCT 94 2@:11:2y
a6, BEEEHz H4AR
~ Channel 1 of 1 HORMAL -
. £=- 7l.8
6.8 SFEED= 6.8
*dotted crsr
LES
3. Notice that the label bTACH appear on the left side of the
! display. You next need to configure the tachometer parame-
K ters for the autostore acquisition. PressTACHSET K] to enter
the Tach parameter setup menu.
15 BST 21:47:16 OFF boTIME delta endstor rnote
: G 8, BeEs
................................................ BPOMENTIAL 164
Imeut 1 LIMERR  1Hz-18kHz
BESET 15 OCT 94 ZE:11:227
BE, AREEHz H4AA
* Channel 1 of 1 HORMAL
&=- rl.8
Cog TACH= H.8 SPEED= B.8
IHI??REBBB DDEHTH&H( HCHSE) ) F.TRIG FItEthEd ren
4. The first item that you need to concern yourself with is the
Q scaling of the tachometer signal as it enters the TACH
@ A INPUT of the 3200. The tach signal enters the 3200 with units @

of frequency (cycles or pulses per second). Since you would
prefer to view the tach signal in units of RPM (cycles per
minute) you need to apply a scale factor (multiplier) of 60 to
the signal (60 x (cycles/sec)= cycles/min). Press t.scale [A ]
to enter the tachometer scaling entry field.

15 QCT 21:47:42 E2FRan toemin toamax t. 1nPut H-cal SLOPE H—AUG
BB t=@.83=zec STORE SLOFE= +

Tach inPut = Jack

%XPDHEHTIHL

EESET 15 OCT 34
FRED. BB.B?

B. Baa0

! ! TACH= @.8 SPEED= B.8
paale]e ycaTaT #dotted crse

a0, AEA0 oof=_ 1 R
IHITIAL s.scale s.sFan s.amin S, amax RACAR. £ RADHE. ™

5. Type in the scale factor of 60 as 6.000 E+01.

15 QCT 21:43:02
=]

: THCHO SCALE
< EXPOHENTIAL
Input 1 LI

bTACH: HEAR:
: T 15 OCT 2
= s .
: + Channel 1 of
: d=— 595.%
T
LDCSBE ! ! TACH= @.8 SPEED= B.8
[l elele] ooF="1 SH00, ooan #olotted crar
IMITIAL
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Py

EXIT

As mentioned at the beginning of this chapter, you will be
acquiring spectra from an accelerometer attached to a plate
on adc motor at 20 RPM increments as it sweeps up in speed
from 500 RPM to 3000 RPM. The range of 500 to 3000 RPM is
our measurement span for the autostore. This range is
entered in the t.span field. Press t.span [B] to get into the
tachometer span entry field.

15 BET _2_1_:_4_9_:_4_1_ ) _t._._s_c_a_l_e__ _t_._c._n_i_n_ . _L_._c._m_a_x_ . _t_._i_n_P_uL n-cal SLOFPE H-AUG

Tach inPut = Jdack

| H. BEaa
e R EXPONEMT IAL 1064
bTACH; InFut 1 LINEAR 1Hz-18kHz
: RESET 15 OCT 94 ZRI]11IZV
BT FEEG. .BEREHz  Haah
H » Channel 1 of 1 HORMAL -
| d=- 95.2 E=- 71.8
BT
LDCSBE ! TACH=  ©.8 SPEED= B.@
GR , HEEE OoR=_ 1 X THE0, BEOEE #dotted crsr
IMITIAL s.scale s.sFan s.amin S, amax RACAR. £ RADHRE. ™

Type in the desired RPM range as LOW/HIGH 00500.0/
03000.0

15 BC_T 21:5@:22

( LOW-HIGH @8508. a-a3a0. o ’

e BTN UP PPN OPRPPI e
BTACH: Ineut 1 LIMEAR 1Hz-18kHz
: EESET 15 OCT 94 ZH:11:27

SB e FRED. 68, BEeEH: H4AR
: » Channel 1 of 1 HORMAL -
: o=- 95.2 =—
BT A
LDCSBE ! ! TACH= ®@.8 SPEED= B.@
5% oof= 1 SHEE . BHEE #ddotted crsr
IMITIAL

Press EXIT to enter this span.

As discussed, for this exercise you would like to capture
spectra during the autostore at 20 RPM increments. Unfortu-
nately, it is nearly impossible to capture data at exactly 20
RPM steps because of the difficulty to precisely control vari-
able speed machinery. Because of this, you need to establish
a range for the autostore “delta” that you would accept a
spectrum using the tAmin and tAmax parameters. For
t.Amin you will use 20 RPM. What you are telling the 3200
here is that the minimum increase in speed of the dc motor is
20 RPM before you will capture a spectrum. t.Amax estab-
lishes a maximum change in RPM that you would accept.
Normally, one would choose a large humber such as 1000
RPM to insure that something is captured.

Setting these delta values is particularly important when
testing things like chain saws whereby it is extremely diffi-
cult for the operator to control the running speed.

12-9
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1. Presst.Amin [C] to enter the minimum tach delta entry field.

15 OCT 21:51:12 t.scale t.sran mt.amax toinput K-cal SLOPE H-AUGE
s (oo eeras b S
Tach inPut = Jack
B, BE0E
................................................ EXPOMEMT 1L 1-64
Input 1 LIMEAR 1Hz-18kHz
SE 94 Z2EArllEZE

! TRACH= 9.8 SPEED= 8.8

B, BEEE Oof=_ 1 _ THEE, BOEE #*dotted crsr
IMITIHL s.scale s.sFan s.amin  s.anax RACAR. £ RADAR. m

2. Type in 20 RPM as 00020.0 to establish this minimum delta
value.

15 BCT 21:51:47

: aMINIMUM BAEZE. B

: H. BAREA
P T R EXPOMENTIAL 16
BTACH: Iheut 1 LINEAR_ 1Hz-1@kHz
| RESET 15 OCT 94 ZAz1i:Z27
T FREG. B0, BAaEHz H4GA
: * Channel 1 of 1 HORMAL -
: o=- 35,2 £=- 7l.8
BT R
LDCSBE ! ! TACH= @.@ SPEED= @.@
5= oof= 1 Soad, Goaa #cdotted crar
IMITIAL

3. Next, press t.Amax [D] to enter the maximum tach delta
T entry field.

D 15 BET _2_1_=_5_1_=_1_2_ ) _L_._s_c_a_l_e_ _t,_._s_P_a_h_ ) _t,_._a_n_i_n_ _._i_n_P_ut, H-cal SLOPE H-AUG

Tach inPut = Jack

| H. BEaa
e R EXPOMEMT IAL 1064
bTRCH; Ineut. 1 LINEAR 1Hz-18kHz
: RESET 15 OCT 94 ZRI]11IZV
BT FEEQ. 65, BRoEH:  H4aA
i » Channel 1 of 1 HORMAL -
| d=— 95.2 Z=- 71.8
BT
LDCSBE TACH= ®©.8 SPEED= 8.8
R, BEEE O0F= 1 _ SHE0, BOEE *dotted crsr
IMITIAL s.scale s.sFan s.amin S, amax RADAR. £ RADHRE. ™

4. Typein 1000 RPM as 01000.0 to establish this maximum delta
value.

15 0CT 21:32:37
[5LE]

: aMAXTMUM BlEaa, 8
: =y slsls )
&4
Hz-1ekHz
2E:11:27
BHz H4AAR
HORMAL -
1.
LDCSBE ! ! TACH= @.8 =SFPEED= 6.8
G5 . HEHE o= 1 SHEE, Goan *dotted crse

INITIAC

12-10
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5. tinput toggles between the various options for the TACH
INPUT. The choices are CH1, CH2, and jack. Press

E t.input [E] to toggle through the choices until jack is

selected.

15 BET 2153833 tuscale toskan beshin boshax thal . SLDPEk H-ALG
| S NI

29 1
bTﬂCH InFut 1 LINEAR 1Hz-18kHz
SET 1 2 =11

C

-
i.'.\
=3
oo
]
=]
i
—
—-
]
[l

d=— 95,2

Loc i ! TACH=  @.@8 :SFEED= 8.8

o R PP
00 TEEE oof=_ 1 L L) #dotted cree
IMITIAL s.scale s.sFan s.amin S, amax RACAR. £ RADHRE. ™

x-cal is a feature that allows you to calibrate a tachometer
from a known reference. You feed a known tachometer sig-
nal into the TACH INPUT of the 3200. For example, a signal
at 1000 RPM exactly is fed into the 3200. Within the x-cal
field, the 1000 RPM factor is entered as a reference signal.
The 3200 would then be calibrated for this tachometer. You
will not use this feature for this exercise. Please refer to the
3200 User Manual for more details on this feature.

6. As established earlier, you will acquire data from the dc
motor plate as it sweeps up (runs up) in RPM. You first need
to let the 3200 know that you want to trigger the autostore @
when the speed (RPM) reaches 500 RPM as it sweeps up. In
other words, you want the autostore to trigger on the posi-
tive slope. If you were doing a rundown measurement you
would establish a trigger on the negative slope. Press
SLOPE [G] and toggle through the choices until “STORE
SLOPE = +” is chosen.
15 QET 21:54121 .scale b.span b.emin boenax b.ineub i-csl eca+

Tach inPut = Jack

O =

: . 6080
e A EXPONEMT IAL 1764
bTACH: Ihi L 1 LIMEAR 1Hz- IBkHz
: RE 15 0CT 24 ZE:11:Zy
_49: ................................................. FR B BBH H4nn
: + Chanrnel 1 of 1 HORMAL -
| o=- 95.2 Z=- 71.8
BT A
LDCSBE ! ! TACH= ®.8 SPEED= B.@
00, HEEE oof=_ 1 R SHE0 . AAEE #dotted crse
IMITIAL s.scale s.sFan s.amin S, amax RADAR. f RADAR.mM

X-AVG is used to average out the errors in the tachometer
signal that might be caused by DC “jittering”. DC “jitter” is
caused by vibrations on the surface of the device that the
tach signal is coming. For example, someone is using an opti-
cal pickup to capture a tach signal on a rotating shaft, which

12-11




%X% @ rta_3200_training.book Page 12 Monday, March 2, 1998 11:00 AM

@

3200 TRAINING MANUAL

EXIT

is vibrating due to looseness, imbalance, etc. You will not use
the X-AVG feature for this exercise. Please refer to the 3200
User Manual for more details on this feature.

You have now established all of the parameters necessary to
perform the byTACH Autostore measurement. Before you
begin the test, let's create a measurement file where the data
records will be stored. Press EXIT to return to Autostore
menu.

Creating a Measurement File

—

Press FILES [O] to enter the Files menu.

15 SC_T 22017817 OFF boTIME delta endstor note
. BE0E
P 1AL 1,64
bTACH: LIHEAR  1Hz-1BkHz
H 5 OCT 94 22:11v:1d
_48: ................................................. BB-BBBBHZ H4nn
| 11 of 1 HORMAL -
: z=- 7l.@
BT R R
LDCSB' B.8 SPEED= @.8
B8, GEEE O0F=__1 . #cloWted crsr
IMITIAL boTACH TRCHSET F.TRIG FILES

Next press create [A] .

15 0CT Zz=ig:ie( create ) RECORDS + + dizk t formnat
Memotg U

= =1 Lisk Used
Memory Free 259240 Disk Free
MORY CISK
HAME DATE TIME SIZE HAME LATE TIME SIZE

BTHCH

e # [MEMORY
? delete  rename + £ mem + delete  rename

Type in a name for the measurement file such as DCMOTOR.

15 OCT 22:18:47 A B C ¥} E F G
Memora Uzed 256 Lizsk Used
Memors Free 259%33‘# Disk Free Enter new name
DATE TIME SIZE HAME DATE TIME SIZE

55 # MEMORY
? u} F

12-12
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4. Press EXIT to enter this filename. Notice that the filename

and creation date and time appear in the MEMORY file win-
EXIT dow.
15 OCT 22:2@i1A7 create  REECORDS 1. + dizsk + format.
Memory Used = Disk Used
Memory Free 259584 Disk Free
MEMORY DISK
HAME DATE TIME SIZE MAME LATE TIME SIZE
bTHCH
H | 8149 4 &
DGEMOTOR  16.1° 5 ZEgll
Loc
i) #+ MEMORY
? delete rename + £ MEm + delete rename

5. Press EXIT to return to the Autostore menu.Notice that the
EXIT filename appears at the lower left corner of the display. This
indicates that it is the active file where measurement records
will be stored.

15 gCT 221201568 OFF baTIME delta endstor note
: G . BEEE
P EXPOMEMTIAL 1764
bTACH: Input 1 LIMEAR 1Hz-18kHz
: RESET 15 0OCT 94 22:117:1@
S FRER. B, BAEEHZ H4AR
H + Charnnel 1 of 1 HORMAL -
: d=- 35.2 Z=- 7l.@
B R
SBE ! ! TACH=  ®.@ SPEER= B.8
BT, PYEToy O0f=__1 SHEE . GAEE #dotted crar
boaTACH TACHSET F.TRIG FILEZ

You are now ready to make byTACH autostore measurements.

Performing the by TACH Autostore Measurement

Verify that the output of the tachometer is connected to the
TACH INPUT jack of the Model 3200. Also check that the accel-
erometer is connected (either via a 950B or AD045 adaptor) to
the Channel 1 input. Make sure that your tachometer is turned
on and is reading an accurate tach signal from the rotating test
article that is below the trigger speed (500 RPM).

12-13
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1. Press R/S to initiate the measurement. Notice that the FFT

RESET from the accelerometer is being displayed on the 3200 screen.
R/S Also notice that the trigger is ARMED and waiting. Note the
current RPM reading from the tachometer is displayed on the
lower right side of the display.
15 0CT 22121045 | OFF  buTIME delta emdstor potecH eareb)”
: g &.5208
................................................ B PONENTIAL 164
InFut 1 LIMERR 1Hz-168kHz
ELUH 15 0OCT 94 22r2i: i
............................................ T Adagaieliag
4 1 HORMAL -
........................................ L= 26,7
............................ SPEED= @8
e, 1 M= . #dotted crsr
DCHMOTOR b=THCH TRCHSET F.TRIG FILES
Next, you will increase the speed of the DCmotor until the
autostored is triggered at 500 RPM. Notice that TRIGGERED
appears at the top corner of the display indicated that the
byTACH autostore has begun.
16 SET 13:98:18 OFF buTIME delta endstor BVTRCH:
; BuPoNENTIAL Lopa 2208
InFut 1 LIMEAR 1Hz—18kHz
ELH 16 OCT 94 13:5A:18
FREE!. a6, BEEEHz H4AR
~ Channel 1 of 1 HORMAL -
d=- 45.3 D=- 25.4
SPEED= .2
#dotted crsr
FILES
As you continue to increase the speed of the DC motor, spec-
tra will be stored in approximate 20 RPM increments until
the speed reaches 3000 RPM. At that point the autostore is
complete and the data will be automatically stored. Below is
the final spectra acquired at 3000 RPM.
16 BEI 14137235 W.Fall E.RVE B.MAX wsRPM . KEEF
] Hote:
i [ 117.75608
164
LIMEAR 1Hz-1@kH=z
15 0OCT 94 221218358
Hd, BEEEHz H4AR
11 of 1 HORMAL -
= 1.5
TACH=3Z888.8) SPEED= a.8
#racall data
A.Prew A.Hext
12-14
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Viewing the byTACH Autostored Data

1. To view the individual spectra that were autostored during
CLEAR the “run up”, press RECALL.
RECALL 15 QCT 22:53:3F7 W.Fall E.AUE EB.MAX wsRPH KEEP
BBI EEEE%L— By Tach 1

G 8, az2ag
EXPONENTIAL 1-64

Ineut 1 LIMERR 1Hz-1@kHz
STOP 15 OCT 94 22izi:is

THCH= S@&.2 SPEED= B.@

B, 1 Oor= . #recall data
DCMOTOR DELETE A.Prew  A.Mext

Press the right arrow hardkey to increment through each of
the captured spectra.

1. Another interesting way to view the autostored data is to uti-
Q lize the waterfall display capability of the 3200. Press
A W.FALL [A] to enter the Waterfall display window.
KEEF
Hote:
4.23668
EXFPOMEMTIAL e
Ineut 1 LINEAR 1Hz-18kHz
STOP 15 0CT 94 Z2z2:2l:iz
FREL. Bd, BREEHz  H4AA
= Channel 1 of 1 HORMAL -
o=— 47.5 B=— 24.6
@ TACH= &86.3 SPEED= a.a @
HE, QM= - #recall data
DCHOTOR DELETE A.Prev  A.Hext
2. First, you need to establish which spectra to show in the dis-
u

play. You do this by establishing a start spectra (typically the
E first or 1), an end spectra (typically the last or in this case
number 113), and a delta. You'll set a delta of 3. This means
that it will plot every 3rd spectra in the waterfall map. Press
START [E] to enter these values.

13 QCT 22:35:22 DRAW-1  DRAW-Z( START EMD DELTA

S I'J1l_5
Ll e L sl

nnnos
—im
S

12-15
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3. These number should be entered as W.FALL s0001, e0113,
d0003.

15 OCT 22:355:55
515

(u.FALL =001 2000 ~0004)

----------- EXPOMENT IAL 164
neut. 1 LIMEAR 1Hz-18kHz
OCT 94 222218

4. Press EXIT to enter the waterfall display values and initiate

Below is the DRAW-1 waterfall display. Notice that it plots the
individual spectra on top of one another. Notice how the fre-
guencies have shifted as the speed increased.

15 BST 22:57:19 DRAW-1  DRAW-2  START EHD DELTA

DCHMOTOR

% 5. To view the waterfall map in a skewed, quasi-3D format, %
T choose DRAW-2 [D].

END DELTA

G 4. 8688
§ EXPOMENTIAL 164

] Ineut 1 LIMEAR 1Hz—1@8kHz
¥ STOP 15 0OCT 94 Z2:21:
FREE!. a[, AREEHz H4AA
¢ + Channel 1 of 1 MAL
WATERFALL PLOT
START = o@al
EML =@ai13
5 § DELTA = 0883
# OFF
DCHMOTOR
EXIT 6. Press EXIT.

vsRPM Graphics

Another useful way to view byTACH autostored data is by
using the vsRPM graphics display feature of the Model
3200.This feature allows one to view either frequencies or orders
in an amplitude vs. RPM format.

12-16
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1. Press vsRPM [D] to enter the vsRPM Graphics menu.

16 BET 14:46:38  SLOP alevel TAGBARS H-SPAN  UIDED B-HKIS note WIDTH
SOURCE IS TACH IMPUT

117. 7868
EXPOMENTIAL 1

nrut 1 LIMEAR 1Hz-16kH=z
15 QCT 94 Z2:2i:z2o
FEH LELIE] C FREGLEHCY
12,500
25. 668
37« 208
56, BEE

B2,
& 1 3.8
caEE_ RFM_= BE_ *CpPsr =

DCHMOTOR STATUS HIDE THCHSET B-ORDER REDEAW PEH CHARHEL

Al
Lol
el
1
P L]
Jeri lTal g} o
A CD00 T
PPN

The data that is displayed in the vsRPM graphics displayed
is the data that you just acquired during the vsRPM
autostore measurement of the dc motor run up.If the hori-
zontal scaling is different that the 500 to 3000 RPM t.span
that you used to acquire the vSTACH data, you'll need to
modify the X-SPAN. To do this, press X-SPAN [D] to enter
the x-axis scaling entry field.

16 EET 14:46:30 SLOPY alevel TAGBARS( #-SFAM ) WIDEOD H-HKIS note WIDTH

SOURCE IS TACH IMPUT
G 117. 7086
) Gty EXPOMEMT IAL 154
I InFut

1 LIMEAR 1Hz-16kHz
! 0 = Sy ]
.............................. FEH LEUEL . FREGUEHCH

1)
]
-
|
]
]
=

»0i- 6.7 1 2.
2 Bz- 5906 1 25 506

............................................... s 348 1 £ 2

404 3808 1 S8 Boe

5e5- 2703 1 £2.500

................................................. 28 553 | 5 e

6006 RPA_= 506 kcrsr = @1

DCHOTOR STATUS  HIDE TACHSET B-ORDER FREDRAW FPEM CHANFNEL — FREG

Type in 00500/03000 into the LOW/HIGH entry field.

LOW-HIGH [t T g 11:13

G
EXPOMNEMTIAL 164
Ineut 1 LINEAR 1Hz-1@8kHz
STOR 15 0OCT 94 22:21:23
FEH LEVEL C FRERUEMCY
b Bl- 56,7 1 12,508
2 B2- 5%.6 1 22.80a
3 83— 49.8 1 37.508
4 B4- 30,8 1 0. Baa
5 83— 27.3 1 52,588
6 HE— 35.7 1 75,800
e@aE  RPM = SEE #crsr = a1

DCHMOTOR

The vsRPM graphics display has some interesting features.
First, notice that the display is currently viewing 6 different
frequencies (from the accelerometer) as they changed in
amplitude during theDC motor run up. The frequencies that
are currently displayed are shown on the right of the display.
Notice also that each of the 6 traces are labeled accordingly
on the left side of the display.

16 SET 14148286 SLOFPE slewel TAGBARS X-SPAH  UIDEOD H-RKIS note WIDTH
¢ SOURCE IS TACH IWMPUT
EXPONMENT IAL 164
e L
)
E

DI
om
=D

]

CAPILALICNT]
=GO T
[ R L9 e rTenle Uil | e

j5]55] = JE =l -t
DCHOTOR STATUS HIDE TACHSET B-0ORDER REDRAL FEM CHAMKMEL
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4. Push the right arrow hardkey to move the cursor along the
- RPM axis.The amplitudes of the frequencies at a particular
> RPM are shown at the right.

HoHKIS note WIDTH
SOURCE IS TRACH IMPUT

117,708

- EXPOMEMTIAL 104
InFut 1 LIMEAR 1Hz-18kHz
STOP 15 OCT 94 22:21:zi2
- PEMW LELEL C FREGUEHCY
Bl- 48, 1 12,588

-

g

2 B2- 24,2 1 25.88g

3 B3- e.l 1 27088

4 B4- 3.7 1 S, Bag

2 89— 13.8 1 2. 080

& Be— 19.4 1 7o.Bag

28g Jaea_  RFM = - 2FEZ #crsr = =4
DCMOTOR STHTUS HIDE TRCHSET B-ORDER  REDRAW FEH  CHAMHEL FREE

You are currently viewing the following frequency bands in
the vsRPM mode: 12.5 Hz., 25.0 Hz., 37.5 Hz., 50.0 Hz., 62.5
Hz., and 75.0 Hz. To change these values so that you can
view other frequencies, first select a frequency that you wish
to modify. For example, if you would prefer to view the 200
Hz. frequency band instead of the 75 Hz. band, you can
make this change by first pressing the numerical PEN key
associated with the 75 Hz frequency. In this case it would be
PEN 06.

5. Press the numerical hardkey 6 to activate PEN 06.

HoHKIS note WIDTH
SOURCE IS TRCH IMPUT
[E] 117.7288

- - EXPOMENTIHAL 1464
Ineut 1 LINEAR 1Hz-1G@kH=

oF 15 OCT_ 94 22:21:38
FEM LELEL C FREQUEHC
Bl- 48.6 1 12.088
2 82— 24.2 1 23. 088
Bi- 6.1 1 S7.008
4 B4- 3.7 1 58. ag
o B5- 13.8 1 B2. 008
& Be— 19.4 1 ¥o. 088
Sag JEER_ RPM = 2FEZ dcpsr = o4
DCMOTOR STATUS HIDE TACHSET B-ORDER REDRAW FEH  CHAMHEL FRER

6. Then, press FREQ [P] to enable the frequency modification
mode.

1e BET 13:43:32  SLOPE  slewel TREBARS K-SFAM UIDED  X-AKIS  note  WIDTH

[a—

B. 8288

= EXFOHENTIAL 164
bTACHH Ineut 1 LIHEAR  1Hz-1@kHz
FESET 16 OCT 24 13:432: I8
—48 EH LEVEL  C FREGUEMCY
Bl- SE.7 1 12, oan
2 B2- 59,6 1 25, Baa
-8 3 A3- 43,2 i 7. 588
4 A4- ZA.2 1 SH ., BRA
Loc 5 @3- 27.3 i &2, 5a8
—a8 P AE- 35,7 1 75, ARA
SEa I8 RPM = SEE kCrsre= o
LCHMOTOR STATUS  HIDE TRACHSET B-ORDER RECRAW  PEM  CHAMMEL \ FREDR
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7. Next, press the right arrow key until the PEN 06 frequency
has changed to 200 Hz.
16 BET 15:44:21 SLOPE wlevel TAGBARS  #-SPAM UIDED H-RKEIS hnot.e WIDTH

6. azag

L 1
HERR_ 1Hz-16kHz
OCT 94 15142136
C FREGLUEHCY
iz 5]

1 =10l

1 25, B8l

1 Erg=llc]

1 S, BEE

1 2. SEE

& - 1 ZHE. AHE

el pedslaln) FM_= BE_Ffreguencd
DCMOTOR STATUS  HIDE TACHSET B-ORDER REDEAW  PEM  CHAMMEL — FRER
8. Press REDRAW [M].
# 16 ggT 15:d4:21  SLOPE  alewel TAGBARS H-SPAM UIDED  H-AXIS  note  WIDTH
M G H. A288
ERPOMENTIAL 164

I 1 _LIHEAR  1Hz-1@kHz

16 0OCT 151421 26

EUVEL [ FREGLEMCY
SE.7 1 12,5688
S9.6 1 25. 088
49.8 1 37,588
e 1 S|, Ban
Zr.3 1 2. SEE
o7 1 280, 308

SEE #freauencd

SEE
DCMOTOR STATUS  HIDE TACHSET EB-ORDER M CHAMMEL  FRER

The 6 frequency traces will be redrawn on the display. PEN
06 now contains the 200 Hz frequency band. PENS 01
through 06 can be modified in this fashion to display any fre-
guencies that you wish.
18 ggT 15:45:87 SLOFE slevel TAGBARS =-SPAM UIDEP H=AKIS note WIDTH
g SOURCE IS TACH IWPUT

B.8268
EXPONMEHT IAL 16
Ireut 1 LIMEAR 1Hz-18kHz

RESET 16 OCT 94 15:42:34
- El C FREQUEMCY

FEH LEVEL
i S6.7 12,586
2 BzZ- 59.6 1 25, BEa
I Bi- 49.8 1 37, Sud
4 A4- 3ZA.8 1 SH . BEA
S E3- 273 1 « SEE
P AE- 47,8 B . AAA
SEE 3888 RPM_= SEE  #freauencd
DCMOTOR STATUS  HIDE TACHSET B-ORDER REDRAW  PEM  CHAMMEL — FREQ

Post Process Order Tracking

The vsRPM graphics display also allows us to view orders
rather than frequencies in the amplitude vs. RPM format. The
orders for the byTACH autostored data are calculated using the
tachometer information that is appended with each of the fre-
guency spectra that were acquired during the autostore.
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1. To change the display to orders, Press B-ORDER [L].

@ 16 BET 15:45:87 SLOPE alevel TAGBARS ¥-SPAM UIDE_D H-AXIS rote WILTH
¢ SOURCE IS TACH IMPUT
L . 8209
EXPOMEMTIAL 184
InFut 1 LINERR 1Hz-18kHz
RESET le OCT 94 15:42:25
- PEHW LEVEL C FREGLUENCY
1 a1- .7 1 12,560
2 B2- 99.6 1 25. 608
I B3I- 43,2 1 37 68
B4- 3H.8 1 S, BEE
Zap BB EE f obbiaas
DII!MDTDRS'aa STATUS HIDE TRCHSENE-ORDEE %EgERURPmPEN S%EﬂﬁﬁEEqueEﬁEQ
2. The next screen will ask you to SELECT THE MAXIMUM
S ORDER. Press 400 [C].
C 16 OCT 16311859 166 286 486
ag - SELECT MAXIMUM ORDER
¢ SOURCE IS THCH IMPUT
- BYROMENTIAL  1ogd " o000
= _ Tneut 1 LINEAR ~1Az-1@kHz
. % RESET 16 OCT 94 15242836
¥ - PEHW LEVEL C FREGLEHNCY
P H1- 3E.7 1 12,560
BZ2- 59,6 1 25. 608
........................................ g8- 28 I 5.0
4 B4- 38.8 1 S, BEE
g B3- ZF.3 1 2. D68
................................................. 2d- g 1 gegd
B=ele) IoEa  RPHM o= SOE skcrst = =5
DCHMOTOR
The vsRPM graphics display is now viewing the first 6 orders
(harmonics) as they changed in amplitude during the dc motor
run up. The orders that are currently displayed are shown on the
right of the display. Notice also that each of the 6 traces are
@ labeled accordingly on the left side of the display. @
16 SBT 16:12:25 SLOPE H-AKIS note WILTH
SOURCE IS TACH IMPUT
[E] B, 6288
EXPOHEHTIAL 1.5
Input 1 LIMEAR 1Hz-18kH=z
RESET 16 OCT 24 15:42:3a
- PEH LELEL C ORDER
b B1- SE.E 1 1. @EE
2 B2- S56.6 1 B2, 888
3 B3- SE.4 1 B3, g8e
4 Bd- 32,5 1 B, HEEH
5 B3- 32.5 1 B5, 888
& BE— Z7.4 1 BG, B8
SER JBa8_ RPM_= SBE #Cpap = A1
DCHMATOR STATUS HIDE TRCHSET B-FRE® REDEAL FEH CHAMHEL ORDER

Push the right arrow hardkey to move the cursor along the RPM
» axis.The amplitudes of the orders at a particular RPM are shown
> at the right. As you did with the frequency display, you can eas-
ily modify the order number that you wish to display in the
same way.

Real-time vsRPM Graphics

There is a method of acquiring vsRPM data without using the
Autostore feature. This technique allows you to view frequency
and order curves live as the data is being acquired. You will
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EXIT

> O

EXIT

L.N“

repeat the dc motor run up test using the Real-time graphics
capability of the 3200.

1. Press EXIT to return to the Autostore display menu.

2. Press KEEP [H] to get back to the Autostore enable menu.
16 BET 16:49:38  W.Fall E.RUE B.MAX wsRPH

Hote:

EXPOHENTI
Input 1 L
RESET 16
w FRED.
- Channel i
d=- 39.& 2
TACH= S@&.2 SPEER= B.8@

#recall data
A.Prew  A.Hext

note

Hotes

B.68z00
ERPOMENMT AL 1,64
Ineut 1 LIMEAR  1Hz-18kHz
EESET 16 OCT 94 1g:dEiy
FRED. 23, 0aa0Hz H4AA
= Channgl 1 of 1 HORMAL -
d=- 39.& Z=- Z&.7

TACH= SB&6.2 SPEED= a.8

5y - #dotted crsr
boTACH TRCHSET F.TRIG FILEZ

Notice that the bTACH label is removed from the left side of the
display.

4. Press EXIT to return to the STANDL display menu.

1. Press vsRPM [J] to enter the Real-time vsRPM graphics dis-
play.

16 EET 16:51:84  MORMAL Les MIM A SEL DISPLAY note  DETECTR

Motes

EXPOMENT IAL 1

IrFut 1 LIMER 1

EESET 16 OCT

w FRELL 23,
= Channel 1 of
o=— 59.6

TACH= SB&.2 SPEED= 8.6
#dotted crsr
SETUP FILES AUTOSTR

The measurement parameters from the byTACH autostore are
still active and will be used for the Real-time vsRPM measure-
ment. Thus, there is no need to modify the parameters. Let's do a
live frequency vs. RPM measurement first.
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1. Press B-ORDER [L] to change the trace display to frequency.

@ 16 DET 18:18:46  SLOPE  olevel TRGBBARS H-SPAN UIDED  W-AKIS  note  UIDTH
SOURCE IS TACH IMPUT

L 5. 9288
P EMPOMENTIOL  1-64

Ineut 1 LINEAR 1Hz-18kHz

RUN 16 OCT 94 152 16:41

aml FEM LEUEL " FREGUEHC

P 81— 556 I 12.598

2 §2- 8515 1 25 Ban

SEAHL 3E3- 522 1 3r.o08

2 4 63- 2515 1 54 BEa

Loc 5 89— 28.2 1 £2 1568

B - < e ZEe- 825 1 -abDon

568 Cooppen) S200 RRM= 27E worer”= dd2

DCHMOTOR STATUS  HIDE TACHSENE-ORDER) ~CAL PEN “CHANNEL — FRER

You will use the current PEN frequencies. If you wish to change
them, refer to the previous section (vsRPM Graphics). Note that
the frequencies (or orders) need to be established before the test.
You cannot change PEN frequencies (or orders) after the mea-
surement is complete and redraw the display as you did with
the by TACH autostore data.

Verify that the output of the tachometer is connected to the
TACH INPUT jack of the Model 3200. Also check that the accel-
erometer is connected (either via a 950B or AD045 adaptor) to
the Channel 1 input. Make sure that your tachometer is turned
on and is reading an accurate tach signal from the rotating test
item that is below the beginning of our X-SPAN (500 RPM).

@ RESET 2. Press SHIFT then R/S to reset the measurement.you are now @
SHIFT RIS ready to begin the live vsRPM measurement.
3. Press R/S to initiate the measurement. Notice that since the
RESET RPM of the tachometer signal is below 500 nothing appears
R/S on the display although you can see the trace labels on the

left side. Note the current RPM reading from the tachometer
is displayed on the lower right side of the display.

18:18:46 SLOPE alevel THGBARS K-SPAH UIDED  H-AXIS note WICTH
SOURCE IS TRCH IMPUT

P EXPOMEMT IAL 1764
InFut 1 LIMEAR
E o

T
flee)
o

—I
H
TG b |

RL

_U
M=
=
ik
A e
m=

L

(LR RN OO

[o04 ENRTNL

D S S |
a0 L Ced b
(et T T I e
(SUNTE TN Tt )
ERIEI IR Ti e o

-
L]

Sag Igea R TFErD
DCMOTOR STATUS HIDE TACHSET B-ORDER  CAL FEH  CHANHE FF
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RESET
R/S

CURSOR

STORE

Now as you sweep up the running speed of the dc motor,
you can watch as the selected frequencies change in ampli-
tude as you run up from 500 RPM to 3000 RPM.

1e BET 18815:89  SLOPE  elewvel TAGBARS H-SPAN  UIDED H-HKIS rnote WIDTH
SOURCE IS TACH IMPUT

29, 2868
............................ EXPOMEMTIAL 164
InFut 1 LIMERR 1Hz-1@kHz
RUH le OCT 94 1g:14:33
--------------------------- FEH LELEL C FREGLUENCY
b oEl- 7.0 1 12,508
gz2- 3@.1 1 25. 88g
--------------------- 3 BI- 337 1 27088
4 B4- 25,7 1 S Bag
2 80— 23.9 1 EZ. 280
R & BE— 3. i 2BE. BEE
el JgEE  RFM = 1379 #crsr = d4r74
DCMOTOR: STHTUS HIDE TACHSET EB-ORDER CHL FEH CHAHHEL FRER

When the speed of the motor reaches 3000 RPM, press R/S to
halt the measurement.The completed measurement appears
below.

16 BET 18:16:87 SLOPE alevel TAGBARS k- SPRH UIDED H-HKIS note WIDTH

SOURCE IS TRACH IWPUT
&4, 1608
EXPDNEHTIHL 1-64
1Hz-18kHz

mr

S LA
DI

om

-

el

fwis
I

gl
=

e n
]
.
oz
M=
el
[Tt
AR T
Z
Iy}
-

TREDEEDEMoT
—

LACAM e
LN
[t}
fenld fund) |
) S -
DREE

L ==
TN Rt _ LT
@
OB AR Z 0L
| 1 -
[
L TFdT
PRt
T b bt bt
frati]
ms
T
F
)
Il
Il

=] utsz] =
DCHOTOR STHTUS HIDE TRCHSET B-ORDER CHL PEH H

As with the vsRPM autostore test, notice that the display is
currently viewing 6 different frequencies (from the acceler-
ometer) as they changed in amplitude during the dc motor
run up. The frequencies that are currently displayed are
shown on the right of the display. Notice also that each of the
6 traces are labeled on the display

Press CURSOR to activate the dotted cursor. Push the right
arrow hardkey to move the cursor along the RPM axis.The
amplitudes of the frequencies at each RPM are shown at the
right.

When you are finished viewing the data, press STORE to
store the measurement record into the DCMOTOR file.

Notice the message “STORE vsRPM Trace 1" appears at the
top right corner of the display indicating that the data have
been archived.

16 BET 18:16:31 SLOPE alevel THGBARS H- SPRN UIDED DEERXIS hote bJIDTH1
Rkt URCE IS TRCH IHPUT Lo

FPOMEMTIAL 1-64
ut 1 LIMEAR 1Hz-18kH=
6 OCT_ 94 18:15:44
E FREQUEHCY
12.508
23.08g
S7.088
S8, BBS

o= o=

TEn@EEEDEMoT

ST CAR— 2T
[

LACAM

(T Lo b o LﬂHITIl.T.‘LﬂU'I

QO b

I
)
s me e i

e LA
=iy

T
=}
EE

@
=
m3
—u
1
a
m
o

SEG 388 =
DCMOTOR: STATUS HIDE TACHSET EB-ORDER CAL FEH

12-23

@

@7

o



%X% @ rta_3200_training.book Page 24 Monday, March 2, 1998 11:00 AM

3200 TRAINING MANUAL

Real-time vsRPM Order Tracking

1. Now, let's do a Real-time vsRPM order analysis. Change
@ from frequency display to order display by pressing
L B-ORDER [L].

1a BST 18:42:55 SLOPE alewel TAGBARS H-SPAN UIDED H-AKIS note WIDTH

SOURCE IS THCH INWPUT
21. 1480

EXPOHEMTIAL 1-64
InFut 1 LINMEAR = 1Hz-1BkHz
STOF 16 OCT 94 18: 42820
W FPEM LEVEL  C FREGUEMHCY
b Ai- 49 1 12,508

1 g
2 Bz2- 5l.& 1 25, 0E8
3 H3I- 47,1 1 A7, oEa
4 B4- 29,8 1 Se, BEa
S H3- 25.7 1 62, Sl
BE- EE, 1 1 288, Ban
3@EE  RPM = 156 s#crsr

SEE = = 5}
DCHMOTOR FEM CHAMMEL ~ FRER

2. PressYES [A] to answer the question: “ARE YOU SURE?”.
You are being scrutinized because answering yes will clear
the display. You will lose the data unless you have already
saved it to the 3200 memory.

16 OCT 18:43:16 YES MO
[als]

> O

"* ARE vOU SURE? *
21. 1408

EXPONENTIAL 164
Ineut 1 LIMEAR 1Hz-18kHz
STOP 16 OCT 94 18:id2:i2@
. E ? FREGL

-
B
]
=
I
-
m

L LR
ol
T

U\I\JN-P-LH-P-

[tk RN

L
=]
-6
-1
a
7
1
1

| NG 4 TR ey I !
Hip %
B . i * BB
. i £2. 568
£ _BE- BB, i 200 BER
586 3908 RFH = 156 #crsr = 81
DCHOTOR

3. The next screen will ask you to SELECT THE MAXIMUM
S ORDER. Press 400 [C].
(: 1e DCT 12:43:39 168 288 488
21. 14608
AL 164
IMEAR  1Hz-1BkHz
OCT 94 18:42: 276
L C FREGLIEMCY
.2 1 12,588
- 1 25. BEE
.1 1 37 . 508
.8 1 S0 . AEE
.7 1 52 . 508
.1 1 206 . BEA
Jufalalz] RPH 156 #crar = a1

588
DCMOTOR

You are now ready to make the measurement. Notice that the
FREQUENCY column on the right side of the display has
changed to ORDER. The measurement is currently set up to
do a live display of orders 1 through 6. If you would prefer
to look at different orders, you can change the order number
as shown in the earlier section, “vsRPM Graphics”.

Once again, check that the output of the tachometer is con-
nected to the TACH INPUT jack of the Model 3200. Also
check that the accelerometer is connected to the Channel 1
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RESET
R/S

RESET
R/S

input. Make sure that your tachometer is turned on and is
reading an accurate tach signal from the rotating test item
that is below the beginning of our X-SPAN (500 RPM).

Press R/S to initiae the measurement. Notice that since the
RPM of the tachometer signal is below 500 nothing appears
on the display although you can see the trace labels on the
left side. Note the current RPM reading from the tachometer
is displayed on the lower right side of the display.

1e DCT 12:44:39  SLOPE  alevel TAGBARS H-SPAN VIDED  W-AXIS  note  WIDTH
SOURCE IS TACH IMPUT

22,2408
EXPOMENTIAL 1-64
Ineut 1 LIMEAR 1Hz-18kH=z
Ju] 1g OCT 94 36
FEM LEVEL
b Bl- 452
2 \B2- 48,7
3 83— 48.2
4 84— 51.3
5 83— 51.3
& Be— 51.3
SEE 5[] RPM = 286
DCMOTOR: STATUS HIDE TACHSET B-FRER CAL FEH

Now as you sweep up the running speed of the dc motor,
you can watch as the selected orders change in amplitude as
you run up from 500 RPM to 3000 RPM.

1e DCT 12:46:14  ZLOPE  alevel TRAGBARS K-SPAM WIDED  R-AKIS  note  WIDTH
SOURCE IS TACH INPUT

924208
EXPDNENTIHL 1red
InFut 1 LINEAR 1Hz-18kHz

LIH 16 OCT 24 12:44:368
FEH LEVEL C ORDER
b ai- 5. 1 Bl.6a0
az- 8. 1 B2.8aa
I 8- 1e.7 1 B3. 580
a4- 35,2 1 B4, gaa
5 83— 42.9 1 B3. 888
6_HE—- 32,8 1 Be. Baa
Saa 3@a8 RPM = 2597 #crsr o= Sdd
DCHMOTOR STHTUS HIDE TRCHSET B-FREG CAL PEM CHAMMEL  ORDER

When the speed of the motor reaches 3000 RPM, press R/S to
halt the measurement.The completed measurement appears
below.

18 DCT 12:46:36  SLOPE  alewel TAGBARS H-SPAN UIDED W-AXIS  rnote  WIDTH
OURCE IS TRACH INPUT

DNETTIHL 1/64

et ="

ETR IR T DL
ully

xR L, B

-
mi
=
Ob
T
I

-
M
[
om
—AT
o
iy
ST
A0aH

rrrrn
@#NNU\@CH

CACACA—

;UU\UIAMNT LT

P
F
n]
E
]
5]
o)
5]
o
o
E

(20

SAE ZEEE
DCMOTOR: STATUS HIDE TACHSET B-FRER CAL

The display is currently viewing 6 different orders as they
changed in amplitude during the dc motor run up. The
orders that are currently displayed are shown on the right of
the display (orders 1 through 6). Notice also that each of the
6 traces are labeled on the display.
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STORE

6. Press STORE to archive the measurement to the DCMOTOR

file.

16 OCT 18:47:21 SLOPE  alevel TAGBARS H-SPAM  UIDED __ X-AXIS _ _note  WIDTH
[5]5] STORE - wsRPM Trace 2
# SOURCE IS TACH IHTB;
HPOMENTIAL 1,64 "
neut 1 LIMEAR  1Hz-18kHz

SaEE

TOF le OCT 94 lo:dc:ig

-4 FEN LELEL C ORDER
gl- @.1 1 ai.oag
H2- 6.4 1 |5 )y o]
-l B3- 12.6 1 B3, g8
4 Bd4- 37.4 1 B4, gag
Loc 2 B9- 34.4 1 a3, gag
—-ae Be— 36,4 1 B, BaE
28g el RFM = 3841 #crsr = BYE
DCMOTOR STHTUS HIDE TRCHSET B-FRER CHL FEH  CHAWHEL ORDER

Notice the message “STORE vsRPM Trace 2” appears at the top
right corner of the display indicating that the data has been
saved.
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A
Acoustic Intensity
definition 11-1
setup of 2900B 11-12
Analog Input Filters 2-22
Autostore
block averaging spectra 1-33
by time 1-27
byTACH 12-1
display of waterfall 1-31
recalling 1-29
VvsRPM 12-16
B
Basic Acoustics
Acoustics
basics 4-1
baud rate 2-10
Beeper Control 2-12
Block Averaging 1-33
C
Calculations
statistics and Ln 9-1
Calibration 2-2
on a reference signal 2-4
on a transducer sensitivity value 2-5
Clock
setting 2-24
Color Monitor
activation of 2-24
D
Detectors
selection of 1-10
DETECTR 1-10
Dig.Wgt 1-7
Display weighting 1-5
F
File 1-18
Files
creating a 1-19
deleting a 1-22
recalling a stored record 1-23

Index

renaming a 1-21
transferring disk files to analyzer
memory 1-26
transferring to a disk 1-24
Filters
FFT 2-7
Fractional Octave 2-5
Octave 2-5
I
1/0 Communications 2-10
1/0 port control 2-11
INTENSITY 2-2
L
Leq 1-4
Linear Scale 3-3
Ln and Statistics Calculations 9-1
Logarithmic Scale 3-3
M
Main Menu 1-4
Max 1-4
Max.Spec. 1-4
Min 1-4
Modal Analysis
definition of 10-1
setting up the Model 2900B 10-16
Modes of operation 2-1
Multi
display 1-6
N
Noise Generator
Option 10 2-13
Normal 1-4
Note 1-9
@)
Order Tracking 12-1
R
Reference Spectrum
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Resets 2-26
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airborne sound transmission loss
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measurements 8-27
impact sound isolation 8-34
Noise Ratings 8-35
NC 8-35
NR 8-36
RC 8-36
sound decay measurements 8-2
sound transmission loss measurements
8-21
S
Scale
linear 3-3
logarithmic 3-3
SEL 1-4
Setup
analyzer 1-2
Setups
storage and recall 1-15
Signal Generator
Option 11 2-14
Statistics and Ln Calculations 9-1
T
Triggering 1-12
frequency domain 1-12
W
Waterfall
autostore 1-31
Z
Zoom
changing vertical and horizontal 3-4
Zwicker
Zw.Diff 1-8
Zw.Free 1-8
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