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About This Manual

Introduction

Thank you for purchasing the Human Vibration Meter from
Quest Technologies. The HAVPro is a powerful but small
vibration measurement tool. This Handheld vibration ana-
lyzer will allow a variety of applications to be performed
including; Whole Body Vibration analysis, Hand-Arm
Vibration analysis, and general purpose vibration analysis.

This full featured vibration analyzer features 3 input
channels, a sum channel, a variety of frequency weighting
and band limiting settings, single and double integration,
displayed data in a variety of units, and independent AC or
DC outputs for all 3 channels simultaneously.

We invite you to read this manual to obtain the best results
from your HAV Pro.

This manual has 9 chapters and 5 appendices covering the
following the topics:

Chapter 1 - Introduction

In this chapter we will discuss the functionality and
capabilities of your HAVPro. We will also go into detail with
regards to frequency weightings and screen and menu
functionality.

Chapter 2 - Getting Started

This chapter will describe in detail the functionality and
selections contained in the Setup menu.
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Chapter 3 - The Tools Menu

This chapter will describe in detail the functionality and
selections contained in the Tools menu.

Chapter 4 - The Range Menu

This chapter will describe in detail the functionality and
selections contained in the Range menu. This includes
calibration of the HAV Pro.

Chapter 5 - Printing

This chapter will describe how to download data from the
HAVPro.

Chapter 6 - Storing and Recalling Data Files and
Setups

This chapter will describe in detail how to store data and
setup information in the HAV Pro’s on-board memory.

Chapter 7 - Taking Measurements/Viewing Data on
the HAVPro

This chapter will describe in detail how to use the Run/Stop
key to take measurements, and how to view that data on the
display of the HAV Pro.

Chapter 8 - Powering the HAVPro

This chapter will describe the two ways in which to power
the HAVPro.

Chapter 9 - Connections on the HAVPro

This chapter will describe all of the external connectors on
the HAVPro.

1-2

HAVPro User Manual 5/2/03



Accessories

Appendix A - Specifications

Appendix B - Glossary

Appendix C - /0 Commands

Appendix D - Frequency Response Curves

Appendix E - Miscellaneous Information

Selection of the proper accessories for use with your
HAVPro is one of the most important functions you can
perform. The transducer is especialy critical to obtaining
good results.

The following accessories are available for your HAV Pro:
* User Manual

» Batteries, 2x AA, IEC Type LR6

» 072-005 Hand-Arm Block Mounting Adaptor

e 072-006 Computer Cable, HAVPro

» 072-007 Sensor Cable 1, for use with sensors 072-010/
072-011

» (072-008 Carry Case, HAVPro
+ 072-009 Power Supply: 90-264VACto 12VDC, 1.25 A

« 072-010 Triaxial Hand-Arm Accelerometer,
PCB356A67

e 072-011 Triaxial Whole-Body  Accelerometer,
PCB356B40

5/2/03
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Selecting the Proper Transducer

NOTE: The HAVPro has built-in ICP®
power supplies and charge amplifiers.
This will allow the HAVPro to interface
directly with ICP® or charge transduc-
ers, and eliminates the need for external
signal conditioning.

There are several important considerations when selecting a
transducer to perform your measurements. The first decision
that must be made is what type of transducer to use.

There are two general categories of accelerometers, |ICP®
and Charge.

* ICP® accelerometers are also called “Voltage Mode” or
“Low impedance” and may be known by various other
vendor trade names. ICP® is PCB’s registered trademark
which stands for “Integrated Circuit Piezoelectric” and
identifies PCB sensors which incorporate built-in, signal
conditioning electronics. The built-in electronics serveto
convert the high impedance charge signal that is gener-
ated by the piezoelectric sensing element to a usable low
impedance voltage signal which can be readily transmit-
ted over ordinary 2 wire or coaxial cablesto any voltage
readout or recording device. The low impedance signal
can be transmitted over long cable distances and used in
dirty field or factory environments with little signal deg-
radation.

e Charge mode sensors output a high impedance, electrical
charge signal that is generated by the piezoelectric sens-
ing element. This signal is extremely sensitive to corrup-
tion from environmental influences. To conduct accurate
measurements, it is necessary to condition thissignal to a
alow impedance voltage before it can be input to aread-
out or recording device. A charge amplifier or in-line
charge converter is generally used for this purpose.

The final way to use the input of the HAV Pro is through the
direct input. This would require the use of some kind of
external signal conditioning unit. An external source of
ICP® power, or an external charge amplifier.

The next item to consider is the sensitivity of the transducer.
The sensitivity of the accelerometer will depend on the
application being performed. If the application is a high
level application, a low sensitivity should be selected. For
low level applications a high sensitivity accelerometer
should be used.

1-4
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NOTE: Transverse sensitivity is also
something to be considered. Transverse
sensitivity is defined as: The unwanted
output signal of a motion sensor when
subjected to motion perpendicular to the
sensitive axis-usually expressed as a per-
cent of the normal axis sensitivity. For
example if you are using a tri-axial
accelerometer and place an input signal
on the Z axis, your X axis could also be
reading a level even though there is
really no x-axis signal present.

The resonant frequency of the transducer should also be
considered. The resonant frequency is defined as the
frequency at which the structure will readily vibrate. For
accelerometers, there is one frequency where the
accelerometer will vibrate much easier that at other
frequencies. At this point, the reading will be very high, and
could overload the input of the HAV Pro. However, for most
of the recommended accelerometers, the resonant frequency
is well above the upper limit of the HAVPro, and will
subsequently be masked out by the low pass filter on the
HAVPro. If the resonant frequency becomes an issue, it is
recommended that an external mechanical filter be used.

Frequency range is the next thing to take into consideration.
Most recommended accelerometers will have a frequency
range sufficient for use with the HAV Pro. See the frequency
response tables (appendix A) and graphs (appendix D) for
more information on the HAV Pro’s frequency response.

The last thing to consider istemperature, humidity, and other
physical agents, such as mounting surface, mass and
environment. The mass of the accelerometer should ideally
be no more that 1/50 of the mass of the object being
measured. A ratio of aslittle as 1/10 is acceptable in extreme
circumstances. The affect of these elements should always
be considered when choosing a transducer. Please also be
awvare of the different methods of mounting an
accelerometer and the affects of each of those methods on
the measured data.

The following presents the specficiations of the
accelerometers provided with the HAVPro. Please contact
Quest Technologies for information on other accelerometers.

5/2/03
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Specification Unit 072-010 072-011
Voltage Sensitivity mV/g 10 100
Frequency Range (+/-5%) Hz 0.5 to 3,000 0.5to0 1,000
Frequency Range (+/-10%) Hz 0.3 to 5,000
Mounted Resonant Frequency kHz >25 >27
Measurement Range +/-g pk 500 10
Broadband Resolution (1 Hz to 10 grms 0.0005 0.0002
kHz)
Shock Limit +/-g pk 7,000 2,000
Operating Temperature Range °F[°C] -65 to +250 + 14t0 122
[-54 to +121] [-10 to 50]
Amplitude Linearity % <1 <1
Transverse Sensitivity % <5 <5
Strain Sensitivity glue 0.001 0.001
Excitation Voltage VDC 20to 30 6to 30
Constant Current mA 2t020 0.3to 10
Output Impedance ohms <200 <500
Output Bias VDC 8to 12 2to5
Discharge Time Constant sec 10to20 1to3
Sensing Element Type Ceramic Ceramic
Element Configuration Structure Shear Shear
Electrical Connector type/location 4-Pin/side 4-Pin/side
Housing material/sealing Titanium/Hermetic | Titanium/Welded
Mounting Thread size 10-32 Female 10-32 Mde

About the HAVPro

HAVPro is a powerful, al digital, Hand-Arm vibration
analyzer. It features simultaneous 3 channel measurements,
small lightweight design, easy to read display, portability
utilizing 2 AA batteries, 115.2 kbps RS-232 interface, and

1-6
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Modes of Operation

the capability to display and print text in a variety of
languages.

The HAV Pro is divided into three modes of operation. Each
of these modes feature different frequency weighting selec-
tions as outlined later in this chapter.

Frequency Weighting Selection

To accommodate the multiple operating modes of the
HAVPro, 13 different frequency weighting filters are avail-
able. The following table describes the frequency weighting
options available in each of the operating modes. To select
the frequency weighting for a particular mode, see the sec-
tion in this manual titled Setup Key.

Mode Frequency Weighting

Vibration

Ws (Severity)

Fa (0.4 Hz to 100 Hz)
Fb (0.4 Hz to 1250 Hz)
Fc (6.3 Hzto 1250 Hz)

Hand Arm

Whole Body WB

i
Wy

The Hand-Arm mode and the Whole body mode frequency
weighting curves are defined in 1SO 8041. The Wy fre-
guency weighting curve is defined in British Standard
6841:1987.

5/2/03
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Band Limiting Filters

In addition to defining the frequency weightings for Hand-
Arm and Whole Body, 1SO 8041 also defines a band-limit-
ing filter to be used with each of the frequency weightings.
Each band-limiting filter is a combination of a high-pass and
low-pass 2nd order Butterworth filter, 12 dB per octave
attenuation, with - 3 dB corner frequencies at the frequencies
listed in table 3 below. When a frequency weighting is
selected in the HAVPro Hand-Arm mode, or Whole Body
mode, the HAV Pro automatically places both the weighting
filter and the appropriate band-limiting filter in the signal
path.

Weighting Band-Limiting Filter

W, 6.3t0 1250 Hz

Wi, We, Wy We W Wi, | 0.4t0 100 Hz

WB, Wg 0.8to 100 Hz

1-8 HAVPro User Manual 5/2/03



Menu Navigation

Getting Started

This section will introduce you to the keypad and
functionality of the HAV Pro.

Note: For the remainder of this
manual, references to the Enter key
refer to this key located in the center
portion of the instrument keypad.

Navigating through the HAVPro menus is similar to
navigating through other Quest Technologies instruments.
The menus are arranged in lists. The appropriate menu key
is used to enter the menu, and then the @ Up and @
Down arrow keys are used to scroll through the menu. When
you come to a setting you want to change, press the Enter
key shown below.

Thiswill permit you to enter the modify section of the menu.
You can now usethe » Rightand @ Left arrow keysto
scroll through the options for that item. After the appropriate
selection is in the window, use the Enter key to select that
setting. This will place you back into the main menu where
once again the @ Up and @ Down arrow keys can be
used to navigate.

Alpha Numeric Menu Function

The Alpha numeric menu screens include the Header
screens and the Calibrator sensitivity screen. These are
settings that require the user to enter letters of the alphabet
or numeralsinto the field. To change an alpha numeric menu
setting,

5/2/03
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Step 1 Go to the menu item you wish to change.

Header 1 |

Step 2 Pressthe Enter key to place the HAVPro into the
modify mode. The selection will begin to blink.

Header 1
[

Step 3 Usethe P and @ arrow keysto select aposi-
tion to modify.

Header 1
[

Step 4 Usethe @ and @ arrow keysto select the char-
acter you want in that position.

Header 1
W =

Step 5 Usethe B and @ arrow keys again to moveto
the next position. When you move to the next
position, the HAV Pro will start you from where
you left off. (i.e. if you entered an ‘F inthefirst
position, when you move to the next position, you
will be starting from the ‘F’ on that position.

Header 1
W I =

Step 6 Hitthe Enter key or moveto the next menu item to
accept the change. Anytime you have made a
change, the change will automatically be accepted
even if you don’t hit the Enter key. You can accept
the change just by moving to another section of

the HAV Pro.
Header 1
W Il son Processin

2-2
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Indexed Menu Function

The following is an example of how to make a change to an
indexed menu item. (An item that has a specific list of
choices.)

Step 1 Go to the setting you wish to change.

Operating Mode
Vi bration

Step 2 Pressthe Enter key to place the HAVPro in the
modify mode. The selection will begin to blink.

Operating Mode
Vi bration

Step 3 Usethe @ and ® arrow keysto scroll through
the selectionsin the menu.

Oper ati ng Mode |

Vi bration

®

Operating Mode
Hand Arm

®

Operating Mode
whol e Body

Step 4 When you come to the selection you desire, stop
scrolling.

Operating Mode
Whol e Body

5/2/03
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Step 5 To accept the change, either hit the Enter key or
move to the next menu item or to another part of
the HAV Pro.

Operating Mode
Whol e Body

Key Board Functions

The keyboard on the front of the HAVPro is the main
interface to the instrument. The keyboard consists of 11
dedicated function keys, 4 arrow keys and the Enter key
shown below..

60 QUEST™ APy

Store  sHistory Run

Data
|l

A
-

A 4

Range

In the following section, we will describe the functionality
and selections associated with each key.
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Setup Key

Mode Selection

The SETUP key places you into the Setup menu. This menu
is used to set general system parameters such as operating
mode and frequency weighting. The selections available in
the Setup menu are described below. The Setup menu is a
circular menu. You can scroll through and return to the top
by continuously pressingthe @ or @ arrow key.

Hint: This setting isin the Setup menu. To access the Setup menu press the
SETUP key and then usethe @ and @ arrow keys to navigate
through the menu items.

NOTE: To view each selection, first press
the Enter key, and then pressthe (® or
@ arrow key to scroll through each
selection.

This section is used to set the operating mode. The
selections are Whole body, Hand Arm or Vibration.

Operati ng Mode
Vi bration
Operating Mode
Hand Arm

Operating Mode
Whol e Body

5/2/03
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Averaging Time

Hint: This setting is in the Setup menu. To access the Setup menu press the
SETUP key and then usethe @ and @ arrow keysto navigate
through the menu items.

NOTE: An exponential  detector is
defined as a detector that maintains a
moving average of the signal. The only
exponential detector in the HAVPro is
the Sow detector. This detector will
begin by taking a 1 second average. As
time moves, the exponential detector will
discard the first part of the average, as
the next part is collected. A linear detec-
tor will take the signal and average over
the averaging time, and then start over.
All previously collected samples are dis-
regarded in the new linear average.

Time History Settings

NOTE: To view each selection, first press
the Enterey, and then press the (» or
@ arrow key to scroll through each
selection.

The averaging time refers to the amount of time data is
collected and averaged before a new average is started. The
selections are Slow, 1 sec, 2 sec, 5 sec, 10 sec, 20 sec, 30
sec, and 60 sec. The Slow responseis a1l second exponential
detector, while the others are linear repeat type averages.
The averaging is the same for all Operating modes.

The Averaging time is also used to determine the rate of
storage for the Time History. The Time History will store the
Arms value along with the Peak value if the user desires, for
the X, Y, Z, and Sum channels. The Time History buffer is
limited to 240 samples, 120 samples if the Peak value is
selected. To setup Time History Peak storage, see the 2nd
History menu section bel ow.

The following are the selections you would encounter when
changing the Averaging Time:

Aver agi ng
Sl ow

Aver agi ng
1 sec

Aver agi ng

2sec
Aver agi ng
5 sec
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Store Time

Aver agi ng
10 sec

Aver agi ng

20 sec
Aver agi ng
30 sec
Aver agi ng
60 sec

Hint:

This setting isin the Setup menu. To access the Setup menu press the

SETUP key and then usethe @ and @ arrow keys to navigate
through the menu items.

NOTE: To change the Sore Time param-
eters, press the Enter key, use the @
and @ arrows to select the desired
value, and then use the » and @
arrows to move to the next position.
Once all positions are set press the Enter
key or move to any other part of the
HAVPro to accept the entry.

Auto Store

The Store Time selection works in conjunction with the
Auto Store setting. The Auto Store setting will allow you to
automatically store measurement data at a rate indicated by
the Store Time. The Store Time can be set from 1 minute to
99 hours.

Store Time hh: mm
00: 00

Hint:

This setting isin the Setup menu. To access the Setup menu press the

SETUP key and then usethe @ and @ arrow keys to navigate
through the menu items.

NOTE: The data memory in the HAVPro
is a non-volatile EEPROM chip. Even if
the batteries go dead for an extended
period of time, the stored setups and data
will be retained.

The Auto Store function in the HAVPro will allow you to
store data over time. The Store Time is the rate at which the
data will be stored. At the end of the store time the Auto
Store function will store any history data that has been
collected, as well as the overall data from all three channels
and the sum channel. The data will be stored as afile in the
memory. After the data is stored, the instrument is reset
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NOTE: To view each selection, first press
the Enter key, and then pressthe (» or
@ arrow key to scroll through each
selection.

2nd History

automatically and a new set of data is collected. The
limitation on the memory is 100 files. When the memory
reaches the maximum number of files, it will stop storing
data.

There are three selections in the Auto Store menu:

Aut o Store

Of f

The Auto Store is turned off with this setting.
Aut o Store

On

The Auto Store feature will store each time the Store Timeis
reached. Thiswill continue until al file registers are full.

Auto Store
Aut ost op

The Auto Store-Autostop feature will alow you to take a
fixed length measurement. The Autostop feature will stop
the meter when the Store time is reached, just as if you had
pressed the G key.

Hint: This setting is in the Setup menu. To access the Setup menu press the
SETUP key and then usethe @ and @ arrow keysto navigate
through the menu items.

The 2nd History setting will allow you to store a Peak value
aong with the Arms value that is automatically stored in the
Time History buffer. The Peak will be stored for al three
channels and the Sum channel. Turning on the 2nd value
will cut the number of sample storage space from 240
samples to 120 samples.

2-8
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NOTE: To view each selection, first press  In the 2nd history selection menu you have the choice of
the Enter key, and then pressthe (» or None or Peak.

@ arrow key to scroll through each .

selection. ) 2nd history
None

2nd Hi story

Peak

Vibration Mode Weighting

Hint: This setting isin the Setup menu. To access the Setup menu press the
SETUP key and then usethe @ and @ arrow keys to navigate
through the menu items.

NOTE: To view each selection, first press ~ In the vibration mode you can select from the following

the Enter key, and then pressthe ® or  weighting selections. Please see the appendix at the end of

@ arrow key to scroll through each  this manual for details on weighting curves. The weighting

selection. selection is independent for all channels. Here we only
depict the X channel data, but the other channels screens
would be the same:

Wei ghting X

Fa 0.4-100 Hz
Wei ghting X

Fb 0.4-1250 Hz

Wei ghting X

Fc 6.3-1250 Hz

Wei ghting X
Ws Severity

Hand Arm Mode Weighting

As required by 1SO 8041 the Hand Arm mode has only one
weighting selection. Please see the appendix at the end of
this manual for details on this weighting curve. The
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weighting curve is labeled as Wh. This weighting selection
is for al channels and the sum channel. Because there is
only one selection in the Hand Arm mode, the weighting
selection is not present on the Setup menu.

Whole Body Weighting Mode

Hint: This setting is in the Setup menu. To access the Setup menu press the
SETUP key and then usethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press  In the Whole Body mode you can select from the following

the Enter key, and then pressthe ® or  weighting selections as required by 1SO8041. Please see the

@ arrow key to scroll through each  gppendix at the end of this manual for details on the

selection. weighting curves. The weighting selection is independent
for all channels. Here we only depict the X channel data, but
the other channels screens would be the same:

Wei ghting X
WB

Wei ghting X
Wb

Wei ghting X

Wei ghting X
wd

Wei ghting X

NOTE: The Wg frequency weighting Wei g htin g X
curveisdefined in BS6841:1987. V\g

Wei ghting X

i

:

:
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Wei ghting X
Wk
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Tools Key

Tools Menu

The Tools menu has settings relating to the transducer and
setup information relevant to the instrument. Selections
include communications, printing, headers, etc.

Accelerometer

The tools menu functions in exactly the same manner as the
Setup menu and has the following selections:

Hint: This setting isin the Tools menu. To access the Tools menu press the
TOOLS key and then usethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press
the Enter key, and then pressthe (» or
@ arrow key to scroll through each
selection.

Thiswill allow you to select the type of transducer you wish
to use. The selections are ICP®, Direct, and Charge. These
refer to the type of accel erometer being used.

Accel eromet er
Direct

The Direct setting is used to input a direct signal from a
transducer. No operational power is provided to the trans-
ducer.

| CP XDC=10. 0V

Accel eromet er |
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Display Units

The ICP® setting will provide a 28 Volt 2mA constant cur-
rent to each of the three input channels, in order to power up
to three accelerometers. Thisis used with ICP® type acceler-
ometers. The voltage reported on this screen is a monitoring
of the ICP® power being provided to the transducer. When
the transducer is not connected, this voltage will read 25 to
26 volts. If you have a transducer connected and it is work-
ing properly, it should be reading between 2 and 12 volts
depending upon the transducer.

If the reading is 0, then the ICP® power could be shorted to
ground or have some other problem. Check all connections,
cables, and connectors.

Accel eromet er
Char ge

This setting would be used to amplify the signal from a
charge type accelerometer.

Hint:

This setting is in the Tools menu. To access the Tools menu press the

TOOLS key and thenusethe @ and ® arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press
the Enter key, and then pressthe (» or
@ arrow key to scroll through each
selection.

NOTE: The HAVPro uses a reference
acceleration of 10° m/s? (velocity refer-
ence = 10° Vs, displacement reference
= 10 m) or a reference of 10° M/s
(velocity reference = 10® nvs, displace-
ment reference = 10™ m) to display
acceleration, velocity and displacement
in dB units. Please see the section in the
RANGE key for details on changing the
reference acceleration.

The Display Units setting controls how datais displayed and
printed by the HAVPro. The HAVPro can display datain six
different formats. The selection of the display units will
apply to al three channels and the sum channel. All chan-
nels will have the same units. The choices are: m/s?, cm/<,
ft/s’, in/s’, g, and dB.

Di splay Units
m s?

Di splay Units
cm/ s?
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Integration

Di splay Units
ft/s?

Di splay Units

i n/s?

Di splay Units I
I
Di splay Units

dB I

Hint: This setting is in the Tools menu. To access the Tools menu press the
TOOLS key and then usethe @ and ® arrow keysto navigate
through the menu items.

NOTE: Integration is a mathematical
process of changing the displayed units
from acceleration to velocity to displace-
ment. Single integration changes the dis-
played parameter from acceleration to
velocity by dividing the acceleration
by: 2ntf (i.e. ft/s? to ft/s). Double integra-
tion changes the parameter from accel-
eration to displacement by dividing the
acceleration by: 4nf* (i.e. m/is to
meters).

NOTE: To view each selection, first press
the Enter key, and then pressthe (® or
@ arrow key to scroll through each
selection.

Integration applies only to the Vibration mode. There is no
integration available in the Hand Arm or Whole Body
Modes. Integration is the process of converting the data
from acceleration, which is the standard method of display-
ing the data, into velocity and displacement.

I ntegration
None

I ntegration
Singl e

I ntegration
Doubl e

Single integration will express the unitsin velocity, and dou-
ble integration will express the units in displacement.
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Sum Factor X,Y, Z

Hint: This setting is in the Tools menu. To access the Tools menu press the
TOOLS key and thenusethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To change the Sum Factor
parameter, press the Enter key, use the
@ and @ arrowsto select the desired
value, and then use the » and @
arrows to move to the next position.
Once all positions are set press the Enter
key or move to any other part of the
HAVPro to accept the entry.

AC/DC Output

In the process of calculating the sum quantities (the data that
appears under the > menu) the HAVPro multiplies the
instantaneous acceleration for each channel by a scaler fac-
tor (sometimes called a k-factor). The HAVPro alows the
user to select a different k factor for each channel. The
default setting is 1.00; however; some applications may
require different settings.

Sum Factor X
1.00

The applications that require the Sum Factor to be atered
are specified in certain 1SO standards. If you are not trying
to measure according to any specific standard, the appropri-
ate setting for this parameter is 1.00.

Hint: This setting is in the Tools menu. To access the Tools menu press the
TOOLS key and thenusethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press
the Enter key, and then pressthe (» or
@ arrow key to scroll through each
selection.

The AC/DC outputs on the HAVPro are independent and
simultaneous for al three channels. First we will discuss the
output in general, and then give the specific settings for the
AC/DC outputs.

AC output is useful for frequency analysis by an external
analyzer or for recording in a tape recorder. The DC output
is useful for a chart recorder, or to measure the voltage pro-
portional to the RM S or peak value.
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The DC output is updated according to the averaging time. If
the averaging timeis set to slow, the signal on the DC output
pin for the selected channel will be updated once per second.
If the averaging time is set to 60 seconds, the signal on the
DC output pin for the selected channel will be updated once
every 60 seconds.

Example:  Chart recorder output, monitoring the
DC output, with an averaging time of 60 seconds.

The AC/DC output connector is a5 pin switchcraft connec-
tor located on the bottom edge of the instrument. The pinout
isasfollows:
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Description

1 Ground

2 X - Axis AC/DC Output
3 Y - Axis AC/DC Output
4 No Connection

5 Z - Axis AC/DC Output

The signal that is output on each pin is selectable for each
channel. The selections are the same for each channel. We
will list the X channel selections, however the available
selections will be the same for all operating modes as well.

The AC output will produce asignal from 0 - 0.5 Volt RMS.

The scale of the DC output is typically 5 mV/dB. The level
Typically varies between 0 Vdc to +1.0 Vdc.
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AC/DC Output Settings

The weighting filters work in con-
junction with the bandlimiting filters.
See page 1-7.

Setting Description

AC: Thiswill weight the output pin for the selected
AC/ DC Out pu t X Weighted channel according to the weighting selected
AC: Wei g ht ed for that channel. If Chan_nel X has aweighti_ng
of Ws, then the output pin for Channel X will
produce a Ws weighted AC signal.
AC: Band- Thiswill weight the output pin for the selected
| AC/ DC Out put X Limit channel according to the Band Limiting filter,
. . . specified in chapter 1, for that channel. For
AC: BandLi mi t example if Channel X has aweighting of Wh,
then the output pin for Channel X will produce
aband limited (6.3 to 1250 Hz) AC signal.
AC/ DC OU t pu t X DC: rms Thissignal will beaDC voItag_eWith alevel
proportional to the RMSlevel displayed onthe
HAV Pro.
DC: min Thissignal will be aDC voltage with alevel
AC/ DC Out p ut X proportional to the min level displayed on the
DC: min HAV Pro.
DC: max Thissignal will be aDC voltage with alevel
AC/ DC Out pu t X proportional to the max level displayed on the
DC: max HAV Pro.
DC: peak Thissignal will be aDC voltage with alevel
AC/ DC Out pu t X proportional to the peak level displayed on the
peak HAV Pro.
DC:rmsY Thissignal will be aDC voltage with alevel
AC/ DC OQut p ut X proportional to the RMS sum level displayed
DC: rms 3 on the HAV Pro.
DC: minX Thissignal will be aDC voltage with alevel
AC/ DC Out pu t X proportional to the min sum level displayed on
DC: mi n > the HAVPro.
AC/ DC Out pu t X DC: max . Thissignal will be aDC voltage with alevel
roportional to themax sum level displayed on
prop splay!
DC. max x the HAV Pro.
AC/ DC Out put X DC: peak Y | Thissignal will be aDC voltage with alevel
. proportional to the peak sum level displayed
DC: p eak 2 on the HAV Pro.
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Only one selection can be made for each channel. Channels
Y and Z will have the same selection of settings. The
weighting selected can be independent for each channel.

Baud Rate

Hint: This setting is in the Tools menu. To access the Tools menu press the
TOOLS key and thenusethe @ and @ arrow keysto navigate
through the menu items.

The Baud rate selection will allow you to communicate with
the PC or the serial printer. The choices are as follows:

Baud Rat e
2400
Baud Rat e
9600

Baud Rat e
38. 4k

Baud Rat e
115. 2k

NOTE: To view each selection, first press It is important that the setting on your computer or on the
the Enter key, and then pressthe ® or  serial printer match the Baud Rate setting of the HAV Pro.

@ arrow key to scroll through each

selection.

Handshaking The handshaking on the HAVPro is defaulted to hardware
(DTR) handshaking.
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Print History Selection

Hint: This setting isin the Tools menu. To access the Tools menu press the
TOOLS key and then usethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press
the Enter key, and then pressthe (® or
@ arrow key to scroll through each
selection.

Erase All Files

The print history selection will determine whether or not the
HAVPro will send the History Buffer information when the
PRINT key is pressed.

Print History
Yes

This selection will cause the HAV Pro to send data contained
in the History buffer to the printer.

No

Print History |

With this selection, the HAVPro will only send the overall
data from the 3 input channels and the sum channel.

Hint: This setting isin the Tools menu. To access the Tools menu press the
TOOLS key and then usethe @ and @ arrow keysto navigate
through the menu items.

This allows you to clear the measurement files from the
memory of the HAVPro. The memory in the HAVPro is a
non-volatile memory. If the batteries go dead, the measure-
ment files will not be lost. The only way to clear out the file
registersisto use the Erase All files menu.

This command will not clear the current measurement, or
the current history buffer information. The @ Reset key is
used for that purpose. This command will only clear the file
registers.
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Toclear al files:

NOTE: To view each selection, first press Step 1 Goto the Erase All Files menu item.

the @ key, and then pressthe B or @

arrow key to scroll through each selec- Step 2 Thefollowing screen will appear. Press the Enter

tion. key. The‘No’ will start to flash. Pressthe B key
to change the screento * Yes'.

Erase All Files
No

Step 3 Thefollowing screen will now be showing and
the' Yes' will be flashing. Press the Enter key to
erase thefiles.

Erase All Files
Yes

Step 4 After pressing the Enter key, the screen will dis-
play the following message. After about 3 seconds
the display will return to the Erase All Files
screen.

|AII Er ased |

Erase All Files
No

All file registers have now been cleared.

Erase Setups

Hint: This setting is in the Tools menu. To access the Tools menu press the
TOOLS key and thenusethe @ and @ arrow keysto navigate
through the menu items.

The HAVPro has the ability to store 10 setups internally in
the memory. This is accomplished, as explained later in the
manual, by pressing the STORE key while in the setup
menu. The Erase Setups command is used to clear all of the
stored setups from the setup registers.
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To clear al setups:

NOTE: Toview each selection, firstpress ~ Step 1 Go to the Erase Setups menu item.
the Enter key, and then pressthe (® or

@ arrow key to scroll through each  Step 2  Thefollowing screen will appear. Press the Enter
selection. key. The‘No’ will start to flash. Pressthe [ key
to change the screento ‘ Yes'.

Erase Setups
No

Step 3 Thefollowing screen will now be showing and the
‘Yes will be flashing. Press the Enter key to erase
the setups.

Erase Setups |

Yes

Step 4 After pressing the Enter key, the screen displays
the following message. The display will return to
the Erase Setups screen after about 3 to 10 sec-

onds.
Al'l Erased |
Erase Setups
No

All Setups have now been cleared from the setup registers.

Header 1,2,3

Hint: This setting is in the Tools menu. To access the Tools menu press the
TOOLS key and then usethe @ and ® arrow keysto navigate
through the menu items.

The HAVPro has 3 Heading information screens. This will
allow you to enter descriptive information into the instru-
ment, that will then be printed out with the reports. The
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information can be up to 16 characters in length in each
screen.

To enter information in the Header screens, follow these
directions:

NOTE: To change the Header, pressthe  Step 1  Go to the Header that you wish to change.
Enter key, usethe @ and @ arrowsto
select the desired value, and thenusethe | HEader 1
®» and @ arrowsto move to the next
position. Once all positions are set press
the Enter key or move to any other part
of the HAVPro to accept the entry.

Step 2 You will have either a blank screen, or a screen
that has previously entered information.

Header 1

Header 1
W 1l son Processin

Hint:  You can usethereset key to erase all of the existing entriesin an alpha-
numeric entry. Position the cursor on the Left most position you want
erased. Press the @ key, and all positions to the right of the cursor,
including the cursor position will be erased. If the cursor positionisall
the way to the left, the entire screen will be erased.

NOTE: The HAVPro will remember the  Step 3 Usethe @ and ® arrow keysto select the posi-

previously sdlected character as you tion you want to change, and usethe @ and @
move positions. If you enter a ‘K’ in the arrow keys to change the character in that posi-
1st position, when you use the B or tion.

@ arrow key to move the next position,
you will begin fromthe ‘K" Step 4 When you have completed all the entries, pressthe

Enter key to return to the Tools menu. You can
now move onto the next header (Header 2) by
pressing the® arrow key.
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Language

Hint: This setting isin the Tools menu. To access the Tools menu press the
TOOLS key and then usethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press ~ The HAVPro has the ability to display and print in several
the Enter key, and then pressthe ® or  different languages. The choices are English, Spanish, Ital-
q arrow key to scroll through each  jan, French, German, Portuguese, Czechoslavakia, and
selection. Dutch. Below is an example of one of the language options:

The HAVPro can only store four dif- Language \
ferent languages at one time. Contact :
Quest Technologies for information En g | i sh
on available language packages. | di oma
Espanol

| di oma

Italiano

Langage
Francai s

Date and Time

Hint: This setting is in the Tools menu. To access the Tools menu press the
TOOLS key and then usethe @ and ® arrow keysto navigate
through the menu items.

NOTE: To change the Date and Time  The date and time functions can be set in this menu. To set
parameter, press the Enter key, use the  the date and time, go to this menu item. Press the Enter key.
@ and @ arrowsto select thedesired  You can now make changes just like the al phanumeric menu
value, and then use the ® and @ items in the Header screens. Once all changes have been

arrows to move to the next position.  maga press the Enter key again to confirm the changes.
Once all positions are set press the Enter

key or move to any other part of the Dat e

HAVPro to accept the entry. 00: 00 01 Jan 99
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CHAPTER

Range Menu

The RANGE key functions are concerned with the level of
input signals coming into the HAV Pro.

Range Key
In this menu, Gainis added, Calibration is performed, Auto-
Ranging is enabled, and Accelerometer Sensitivity is
entered.

Auto Range

Hint: This setting isin the Range menu. To access the Range menu press the
RANGE key and then usethe @ and ® arrow keysto navigate
through the menu items.

The Auto-Range function in the HAVPro is designed to
work with a steady state signal. It is not meant for use while
taking data. Before enabling this function, the transducer
should be attached to the steady state vibration to be mea-
sured. Next, find the Auto-Range display, located in the
Range menu. Press the Enter key to enable auto-ranging.
The HAVPro will use its Auto-Range algorithm to adjust the
gain for al three channels such that the steady state input
signal can be properly measured by the HAVPro. (The gain
is adjusted so that the signal falls within the top 20 dB of the
HAVPro's analog to digital converter’srange.)

Auto-'Range
X=0Y=0 Z= 0
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Gain X,VY, Z

The selections for the gain will be either 0, 20, 40, or 60 dB.

Once the gain selection is stable, press the Enter key to save
the settings. The HAVPro must be stopped and reset before
the Auto-Range function can be used.

Hint: This setting is in the Range menu. To access the Range menu press the
RANGE key and then usethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press
the Enter key, and then pressthe (» or
@ arrow key to scroll through each
selection.

The Gain settings in the HAVPro will perform manualy
what the Auto-Range setting did automatically. You can
select one channel at atime, and manually assign a gain set-
ting to that channel. The choices are 0, 20, 40, or 60 dB.

To set the Gain for the X channel, first press the RANGE
key to open the Range menu. Next pressthe ® arrow key
once to view the Gain X parameter. Press the Enter key to
enter the change mode, use the » or @ arrow keys to
select the desired value, and press the Enter key again to
confirm the change. The Gain Y and Gain Z displays are
located just below the Gain X display. (From the Gain X dis-
play press the @ arrow key once to view the Gain Y dis-
play. Press the ® arrow key again to view the Gain Z

display.)

Gai n X
40 dB
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Cal Level

Hint:

This setting is in the Range menu. To access the Range menu press the

RANGE key and then usethe @ and ® arrow keysto navigate
through the menu items.

NOTE: Calibrators operate at a variety
of frequencies. It is important that the
frequency weighting selection does not
affect the level of the calibration. In gen-
eral it isrecommended to calibratein the
Vibration mode, using the Fc frequency
weighting. This will only apply a band-
limiting filter from 6.3 Hz to 1250 Hz
This should accommodate most vibration
calibrators.

NOTE: To change the Cal Level parame-
ter, press the Enter key, use the @ and
@ arrows to select the desired value,
and then usethe ® and @ arrowsto
move to the next position. Once all posi-
tions are set press the Enter key or move
to any other part of the HAVPro to accept
the entry.

Calibrate X, Y, Z

The Cal Level screen will allow you to enter the operating
level of your calibrator. The frequency of the calibrator is
also important, please see the adjacent note. To enter avalue
for your calibrator, go to the cal level screen, press the Enter
key, usethe B and @ arrow keys to select the position
and use the @ and @ arrow keys to change the charac-
ters. When the proper level is entered, press the Enter key to
return to the Range menu.The level must always be entered
ing's(rms).

Cal Level
rms

1.000e+00 g

During calibration the gain of the HAV Pro should also be set
so that the level of the cdibrator is within the HAVPro's
measurement range. For example, when using a 1.0 g rms
calibrator and an accel erometer with a sensitivity of approx-
imately 100mV/g, the gain should be set to 20 dB. For a 10
mV/g accelerometer, the gain should be set to 40 dB. A gain
of 60 dB is appropriate for a 1 mV/g accelerometer. See
appendix A for acomplete listing of the HAV Pro’s measure-
ment range.

Hint:

This setting isin the Range menu. To access the Range menu press the

RANGE key and then usethe @ and ® arrow keysto navigate
through the menu items.

The calibrate screens are used to calibrate individua chan-
nels using a calibrator attached to the accel erometer. To cali-
brate the HAVPro with the accelerometer’'s published
sensitivity, see the next section in this manual. To calibrate;
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During stabilization (i.e. after the  Step 1 Enter the menu for the channel you wish to cali-

Enterkey has been pressed once), the brate.
calibration can be cancelled by
pressing the on/off key. Step 2 Make sure the transducer for channel X isfirmly

attached to the calibrator.
Step 3 Start the calibrator.

Step 4 Pressthe Enter key on the HAVPro. The screen
will start to flash values. When the level of your
calibrator appearsin the screen, and thereading is
stable, press the Enter key again.

NOTE: After a given channel has been  This will calibrate channel X of the HAVPro. Repeat the
calibrated using the shaker type calibra- procedure for the channels Y and Z. The Calibrate Y and
tor, the HAVPro calculates the sensitive-  Calibrate Z displays are located just below the Calibrate X
ity of the attached accelerometer. Toview  gjisplay. (From the Calibrate X display pressthe ® arrow
the sensitivity please see the next section ey once to get to the Calibrate Y display, and press the @

in this manual. arrow key again to get to the Calibrate Z display.)

CALI BRATE X
m s®rns

NOTE: If the integration setting is set to single or double,
the HAVPro will not calibrate using a calibrator. Specifi-
cally, the Cal Level, Calibrate X, Calibrate Y, Calibrate Z
menu items will not be displayed.

Sensitivity X, Y, Z

Hint: This setting isin the Range menu. To access the Range menu press the
RANGE key and then usethe @ and @ arrow keysto navigate
through the menu items.

Another method of calibrating the HAVPro isto use the pub-
lished sensitivity of the accelerometer. This is accomplished
through the Sensitivity menu item.
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NOTE: To change the Sensitivity param-
eter, press the Enter key, usethe @ and
@ arrows to select the desired value,
and then usethe ® and @ arrowsto
move to the next position. Once all posi-
tions are set press the Enter key or move
to any other part of the HAVPro to
accept the entry.

Reference Acceleration

To enter the sensitivity of the accelerometer, go to the menu
item for the desired channel. Press the Enter key to enter the
change menu, usethe ® and @ arrow keys to select the
position you wish to change, and the @ and @ arrow
keys to change the characters. When the correct sensitivity
has been entered, press the Enter key to confirm the change.
The entry procedure is the same for all channels, and the
screens will look the same. The units for ICP® and Direct
aremV/g (rms), the units for charge accelerometers are pC/g
(rms).

Sensitivity X

1.000e+2 mV/g

Hint: This setting is in the Range menu. To access the Range menu press the
RANGE key and then usethe @ and @ arrow keysto navigate
through the menu items.

NOTE: To view each selection, first press
the Enter key, and then pressthe (» or
@ arrow key to scroll through each
selection.

The HAVPro uses the following reference values to display
acceleration, velocity and displacement in dB units:

» Acceleration 10° m/s’
« Velocity 10° m/s,
» Displacement 10 m

The following reference values are also available for the
user to select:

» Acceleration 10° m/s?
» Velocity 10® m/s

» Displacement 10" m

dB re
10e-5 m/ s?
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Printing

The PRINT key is the most efficient method for downl oad-
ing data from the HAVPro. Pressing the PRINT key will
cause the HAVPro to stream formatted ASCII text to the
instrument’s serial port connector.

External Power Serial Port I nput Connector

NOTE: The print key only works if you Only the current datain the HAV Pro can be printed. To print
are currently in the History or Data  astored datafile, first recall the data file from memory using
menu. therecall key, and then go through the printing process.
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Printer Cable

To print, use the cable 72-006 computer cable-
HAVPro.Using this cable, the HAVPro works with Quest’s
software package QuestSuit™ Professional for Windows™.,

Printing to a Windows Hyperterminal

Another option for retrieving data from your HAVPro is
printing to a Windows hyperterminal connection.
Hyperterminal is a Windows application that is included
with Windows. Thisis an optional installation item, and may
not have been installed if a custom installation of Windows
was performed. This option will allow you to print the text
into the Hyperterminal screen, and then cut and paste text
into aword processing or spreadsheet application.

To print to a Hyperterminal connection:
Step 1 Collect the datain the HAV Pro.

Step 2 Usethe Print History setting (located in the Tools
menu), to select whether or not to include Time
History datain the printed report.

Step 3 Connect 72-006 to the 1/O port on the HAV Pro,
and to the communications port on your computer.
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U Sotlook Express

[ rorerns
S P—

[387] rreromors wers

T r—

Internet
Internet Explorer

E. Acrobat Reader 5.1

Document Explorer

»

[ ecoR@

]
=]
]
=]
o]
=]
o]
=]
o]
=]
o]
=]
o]
5]
=
o>
==

Step 4

Mews OFfice Document
Spen Offics Document:

Set Program Access and Defaults
Windows Catalag

windows Update

ATMEL AYR Tools
Centura
ComponentSoftwars RCS
DLPortIo

EZ-ICE Z18%

Sames

Shostscript

Sroupwise S

Intel Application Accelerator
Java Web Start
Programs

Microsoft OFfice Tools
Novell {Commony

Red Storm Entertainment
Soundrax

Startup

Symantec Client Security
wisusl DSP

YISUAL ManuFacturing
wisual SlickEdit

Acrobat Reader 5.1
Internet Explorer
Keyboard Healthy Computing Guide
Microsoft Esccel

Microsoft Keyboard
Microsoft Mouse
Microsoft PowerPaint
Microsoft Word

Mouse Heslthy Computing Guide
MSH Eseplorer

Sutlook Express

Remote Assistance
windows Media Player
windows Messaging

wwindows Messenger

L ocate Hyperterminal on your computer. Hyper-
terminal is usually found in the Start menu, under
Programs, and in the Accessories folder.

»

> Hyper Terminal

@ Entertainment
) Swstem Tools .
=1

= calculator

Metwark Conneckions

Address Book ard

Mebwork Setup

Mew Connection vwizard
BN cCommand Prompt Remote Desktop Connection
[ MNotepad

W Paint

€) Program Compatibi
€29 Swynchronize

& Tour windows 3P

o wizard

£33 windows Explarer
S windows Mavie Maker
» [ wordPad
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Step 5 Select Hyperterminal from the menu. A new con-
nection dialog box will appear.

"T_., Mew Connection - HyperT erminal
File Edit %iew Call Transfer Help
D|=| 5]58] Dl =
=
Connectlion Description
g Mew Connection
Enter a name and choose an icon for the connection:
MHame:
{—~] v
=
o ;
= 2
2l
ak. I Cancel |
I
Disconnected Auto detect Auto detect |SCF|DLL |CAF'S |NUM |Eapture |F‘rint echa 4

Step 6 Enter aname, and choose an icon for your Hyper-
termina connection.

Connection Description

% Mews Connection

Enter a name and chooze an icon for the connection:

[Heved | |
—
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Step 7 Pressthe OK button.

Connection Description

Enter a name and choose an ican for the connection:

Mame;
|HesPrel |

lzon:

(DK ]) Cancel ]

Step 8 The Connect to dialog box will appear.

Connect To

@ HivFro

Erter details for the phone number that you want to dial;

LCountryfregion:

Phone number: | |

Connect using: | Cokdl L'a |

I Ok H Canicel ]

Step 9 Select the Com port you will use to communicate
with the HAV Pro. Press OK.

Step 10 The Communications properties screen will
appear as shown below. Select the Baud rate (bits
per second) that matches the baud rate on your
HAV Pro. The other settings are:

« Databits: 8

» Parity: None
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e« StopBits: 1

¢ Flow Control: Hardware

COM1 Properties

Fort Settingz |

Parity

Flow contral

Bitz per zecond;

Data bits;

Stop bits:

2400

I8 =l
- |None =
I =
: |Hardware =l

Bestore Defaults |

—

Cancel | ) [ |

Press the OK button.

You have now established a connection for the HAVPro.
You will notice that in the lower left corner of the
Hyperterminal screen it states that there is a connection, and

will show how long the connection has been in place.

\Auto detect | 9600 8-H-1

|Eu:unnecte::| :02:09
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.Left click the Properties button

Properties

“& HAVPro - HyperTerminal

Fie Edit Wiew Cal Transfer pgelp

DE & 0 B
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HAVPro Properties

Settings _—

LCountry/region:

Enter the area code without the long-diztance prefis.

Fhone number: | |

Connect using: | Cordl s |

Usze countrpregion code and area code

Fiedial on buzy

[ OF. ] [ Cancel ]

Left click the Settings Tab at the top of the window to open
the Setting dialog box.

HAVYPro Properties

Connect To | Settings |

Function, arrow, and ctril keys act as
®iT s (O wWindows keys

Backzpace kep sends
@& Cil+H () Dl ) ChlH, Space, Chil+H

E rmulation:

|.-'-‘-.ut0 detect hd | Terminal Setup...
Telnet terminal 10: [ANS |
Backszcroll buffer lines: |5EID > |

[1 Play sound when connecting or disconnecting

[ Input Translation... ] [ ASClH Setup... ]

[ ak. ] [ Cancel ]
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Configure the items as shown above and click ASCI Setup
to open the ASCI Idialog box.

ASCII Setup

A5C1 Sending
Send line endsz with line feeds
[+]; Echo twped characters locallyé

Line delay: EI milizeconds.
Character delay: E millizeconds.

A5C1 Receiving

[ Append line feeds to incaming line ends
[] Eoree incoming data ko 7-bit ASC1
wirap lines that exceed terminal width

[ (]S ] [ Cancel

Configure the items as shown above and press OK to close
the ASCII dialog box..

Press OK to close the Properties window.

Left click Transfer box which will open the following
dialog box..

“& HAVPro - Hyper Terminal

File Edit Wiew Call BIERE=:
O = &= [ SendFile...

Receive File. ..

i

Capture Texk, ..
Send Text File...

_apkure bo Prinker

Highlight Capture Text and left click.
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Thiswill open the following menu

Capture Text

Folder:  C:
File: C:AHAVPro\D ata H Browse... ]

[ Start H Cancel ]

Use the Browse function to identify the file into which you
want the data transfered and press Start.

After the connection has been established, press the PRINT
key on the HAVPro

QCBJEST' HAV o

Store . History Run

4|

Print Key
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Left click Transfer, highlight Stop on the drop-down menu

& HAVPro - HyperTerminal
File Edit Wiew Cal

D@ o 3

Send File... |
Receive File...

Capture T —

Send Text File... Pause

Capture ko Prinker
—

and left click.

The data can now be found as a Test file in the folder
designated for saving the transfered file.

[\ test1.TXT - Notepad
File Edt Format Yiew Help

pooooooooooooo
pooooooooooooo
pooooooooooooo

Time of Measur
Report Pr

QUEST TECHMOLOGIES HAWPro Sn:04018 rev 1.00 Fage 01 ~

oo
oo
oo

ement @ 21 Mar 03 10:19:13
inted @ 21 Mar 03 10:28:%6

SETUP for :ABC

operating Mode @ Hand Arm
Averaging T SLOw store Time hh:mm T 00:04
2nd History : peak AUto Store T AuTOSTOp u
Accelerometer t Direct Irtegration T None
weighting ¥t wh Hand Arm vi wh Hand Arm z: wh Hand Arm
Sum Factor ¥ 1,00 i 1,00 Z2: 1.00
Gain X: 40 ¥: 40 z: 40
sensitivity ¥t 1.024e+00 mv/g  v: 1.008e+00 mv/y  Z: 1.035e+00 mv/y
AC/DC output i ACT welghted Yi oAC: welghted Z: AC: welghted
DaTA for :ABC -
run Time @ 0:00:21
value Channel x channel v Channel z Sum units
Arms L0936 L0604 L2650 L2860 my'sA2
Amin L0714 . 0455 L2570 L2700 my'sA2
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CHAPTER

Storing and Recalling Data
Files and Setups

This chapter will describe the process of storing data and
setup information in the HAV Pro’s internal memory.

STORE Key

The STORE key on the HAVPro has two functions. It will
allow you to store datafiles, and setups. The functionality is
determined by the menu you are currently viewing. If you
press the store key while you are viewing the Data or His-
tory menu, you will be prompted to store afile. If you press
the STORE key while you are in the Setup, Range, or Tools
menu, you will be prompted to store a setup.

Storing a Setup

The power-on default is 0. To store a setup,

Step 1 Enter the Setup, Tools or Range menu by pressing
the SETUP, RANGE or TOOLS key.

Accel eromet er
| CP
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Step 2 Pressthe STORE key.

60 QUEST" - HAVD:

Stere  sHistory Run

>

Store Key

A 4

Range Tools

- || f

Step 3 Thedisplay will prompt you to store asetup. The
flashing number in the lower right corner is refer-
ring to the setup register you are currently select-

ing.
|Store Set up

sol

NOTE: To purge all setup registers, goto ~ Step 4  Select asetup register by pressingthe @ and @
the Tools menu, use the @ and @ arrow keys until the desired selection appears.

arrow keys to select the Erase Setups
selection. Press the Enter key, use the Store Setup
® arrow key to change the selection to

Yes, and press the Enter key again.

ssl
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Step 5 Pressthe @ arrow key to scroll to the naming
section of the screen. You can now enter a name
for the setup. Usethe @ and @ arrowsto select
characters for the positionsand the ®» and @
arrow keys to move to the different positions.

Store Setup
W 1l son Proses S3

Step 6 Pressthe Enter key. Thiswill storethe setup inthe
selected register and then place you back into the
menu from which you started.

To recall asetup from the setup register, see the next section
in this manual on the RECALL key.
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Storing a File

To store adatafile,

Step 1 Pressthe DATA or HISTORY keysto enter a
screen where data is being displayed.

Step 2 Pressthe STORE key.

0 QUEST™ AV

Store  sHistory Run
hd

i Th >

A

-

Step 3 The Store File screen will appear. The number in
the bottom right of the screen isreferring to the
file register where the datawill be stored.

Store File

01|

Step 4 Usethe @ and @ arrow keysto select the
desired file register.

|Store File

05|
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Step 5 Pressthe @ arrow key to scroll over to the nam-
ing section of the screen. You can now enter a
namefor the datafile. Usethe @ and ® arrows
to select characters for the positions and the ®
and @ arrow keysto move to the different posi-
tions.

Store File
W 1l son Proses S5

NOTE: To purge all data files, gotothe  Step 6 Pressthe Enter key. The current data has now been

Tools menu, use the @ and @ arrow stored in the selected register. The datafile will
keys to select the Erase All Files selec- also contain all of the setup information that corre-
tion. Press the Enter key, use the (® sponds to that datafile. When the datafileis
arrow key to change the selection to Yes, recalled, all of the setup information can also be
and press the Enter key again. viewed. The data can now be reset, and the stored

datawill not be lost.

To recall a data file into the current memory, see the next
section on the RECALL key.

Temporary Data Storage - File Register 00

File register 00 is normally used as a temporary data storage
location. For example, if there is un-stored data in the
HAV Pro and the off key is pressed, the following screen will

appear.

Store File
< No "Abort Yes —

Select “No” to turn off the HAVPro without saving. Select
“Abort” to cancel the request to turn off. Select “Yes’ to
storethe HAVPro's current data and setup in file register 00,
and then turn off.

5/2/03 Storing and Recalling Data Files and Setups 6-5



Data Storage - File Registers 01 thru 99

Once all files have been purged (see chapter 3, Tools Menu),
automatic and manua storing of files begins with file regis-
ter O1. For example, if all files have been purged and thereis
data in the HAVPro, pressing the DATA key, followed by
the STORE key, will cause the following screen will appear
(note, the file register shown will be 01).

Store File

01

If al files have been purged, and the Auto Store feature is
enabled (see chapter 2, Getting Started), the HAVPro will
automatically store the first file in file register 01. The sec-
ond filewill be automatically stored in file register 02 and so
onuntil al 99 file registersare full.

Preserving the File Counter At Power-Off

The file counter, which keeps track of the last file register
used, is saved when the HAV Pro is turned off. For example,
suppose you store 10 filesin file registers 01 thru 10. Then,
you turn off the HAVPro. When the HAVPro is turned on
again, if you try to store data, the HAV Pro will prompt you
to store data in file register 11, which is the next empty file
register (see screen below).

Store File
11

A separate counter is used when you recall files. For exam-
ple, suppose you recall and view files O1 thru 05. Then, you
turn off the HAVPro. When the HAV Pro is turned on again,
if you try to recall afile, the HAVPro will prompt you to
recall file register 06, which isthe next available file to view
(see screen below).
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Recall Key

Recall File
06

Recalling a Setup

In order to use a setup, or to print a stored file they must be
recalled into the current memory of the HAVPro. The
RECALL key is again dependent on the menu being viewed
when the key is pressed. If you are in the Tools, Setup or
Range menu and press the RECALL key, you will be
prompted to recall a setup. If you are in the Data or History
menus you will be prompted to recall adatafile.

To recall asetup,

5/2/03
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Step 1 Enter one of the three valid menusfor recalling a
setup. The Range menu, the Setup menu, or the
Tools menu.

SO QUEST™ - HAVD,.

Store  History Run

s ANl 4|

Menu Keys
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Step 2 Pressthe RECALL key.
L]
6 QUEST™ HaVDs.

Store  sHistory Run

>

A 4

Range Tools

- || f

Step 3 Youwill now be prompted to recall a setup.

Recal |l Setup

sol

Step 4 Usethe @ and @ arrow keysto scrall through
the setups until the desired setup appears on the

screen.
Recal |l Setup
W1l son Proses S3

Step 5 Pressthe Enter key to recall the setup.

5/2/03

Storing and Recalling Data Files and Setups 6-9



Recalling Setup Register SO at Power-On

Setup register SO is defined as the HAV Pro’s boot setup. In
other words, whenever the HAV Pro is turned on, it will auto-
matically recall setup register SO. Therefore, you can config-
ure your HAVPro as desired, save the setup to register SO,
and the HAVPro will automatically recall that setup every
time the HAVPro is turned on.

If for some reason, the HAV Pro needs to be reset to its origi-
nal factory default settings, the user can erase all setup regis-
ters (see chapter 3, Tools Menu). This will reset al setups,
including setup register SO, to their factory defaults.

Recalling a File

Torecall astored datafile,

Step 1 Pressthe DATA or HISTORY key to enter the
Data or History menu.

6-10 HAVPro User Manual 5/2/03



Step 2 Pressthe RECALL Key on the HAV Pro.
L]
60 QUEST" HaVso

Store  sHistory Run

ih &

Recall Key —— g

Step 3 The screen will prompt you to recall afile.
Recall File

01 |
Step 4 Usethe @ and @ arrow keysto moveto the

desired selection.

Recall File
W1l son Proses 05

Step 5 Pressthe Enter key to recall the file into the cur-
rent memory. All setup information was stored
when the data file was stored. That setup informa-
tion isrecalled with the datafile, and can be

reviewed.
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Taking Measurements/
Viewing Data on the HAVPro

This chapter will describe how to take a measurement and
view the data on the display of the HAV Pro.

Run/Stop Key

The Run/Stop key is used to start and stop the measurement.
There are severa screen indicators that will appear as this
key is pressed.

Screen Definition
Symbol

Run Indicator. Also indicates the level of the input
signal coming into the HAVPro. The bar graph is
| drawn in approximately 5 dB steps.

2 Under Range Indicator.

‘ Stop Indicator. Indicates that the HAVPro is not run-
ning.

Latching Overload Indicator.

! Run - Interrupted Indicator

B Flashing B indicates alow battery condition.
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Overload Detection

Under-Range Indicator (?)

When an overload occurs on the HAV Pro the meter will per-
form three functions for the overloaded channel.

e The HAVPro indicates when an overload is currently
occurring on any of the three inputs. The HAV Pro flashes
the following screen.

Over *

Z FcX

e The HAVPro uses an * to indicate that an overload has
occurred since the last reset. The * is displayed on all
channels regardless of which channel was overloaded.
The Amp value on the overload channel will display

“OVER”
Peak .00988 *
Amp OVER FcZ

e Short Term values like Arms, Peak, Time History values
etc. will be reported as OVER whenever an overload cor-
rupts these values.

Peak OVER
Amp OVER Fcz

The under-range indicator will replace the bar graph run
indicator whenever the channel currently displayed is under-
range. The under-range indicator, like the bar graph, is
independent for all three channels. A channel is under range
whenever the input rms signal level is below the minimum
RMS Range level as specified in the Typical Measurement
Range tablesin Appendix A. For example, with 0 dB gain, if
the input rmslevel drops below 74 dBuV (5 mV), the under-
range indicator will be displayed.

7-2

HAVPro User Manual 5/2/03



Run-Interrupted Indicator (!)

If the HAVPro is stopped and then run again without reset-
ting the current data, the run-interrupted indicator (1) will
replace the colon () in all displays that show the run time.
The“!” indicates that the datain the HAVPro is not contigu-
ous. In other words, the instrument was stopped one or more
times during the collection of the data. An example of adata
display with the“!” indicator is shown below.

Aeq 0! 23148
1.5000 m/s? FaZ2

History Key

NOTE: To view each selection, first press ~ The HAVPro will store a time history based on the sample

the Enter key, and then press the ® time selected. The Time History buffer has 240 entries avail-

@@ o @ arow key to soroll  ghlefor storage. If you select to store the Peak values as well

through each sefection. asthe RM S values, the number of time history records s cut
in half to 120.

NOTE: The 2nd History setting (located
in the Setup menu), controls whether or
not the Peak levels are stored in the Time
History.

Example: You have selected an Averaging time of Slow. This Averaging time
selected is the one second exponential detector, and if the 2nd History
selection in the Setup menu is set to none, you will be able to store for
240 seconds. After 240 seconds the history will start erasing the data
from the beginning of the Time History buffer to make room for the
incoming data. If the 2nd History selection is set to Peak, then you will
have 120 seconds of storage time, and after that, the Time History
buffer will begin to erase from the beginning to make room for the
new data.
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The HISTORY key works much the same as the other
menus in the HAVPro. To view the Time History data, press
the HISTORY key.

History Key
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You will now be presented with the history data from the
first history record. The data is presented in the following

format:
. Thisisthevalue Thisisthe runtimefor
Thefirst letter . . .
indicates the being displayed. the currently displayed

intearation Thechoicesare  TimeHistory record. This|
& rms or Peak. will aways be amultiple

selected. ) .
A—accderation of the Averaging Time.

Ar s o:oo’:‘{ |

. 01900 n/ s? FaZz
Channel

Display Units.
Measured value.
Frequency Weighting

Usethe @ and @ arrow keys to select additional history
records, and usethe » and @ arrow keys to select data
from the different channels.

Arms 0:00: 04
.01900 nV/s? FaZz

@

Arms 0:00:03
.01900 nV/ s? FaZz
@

Arms 0:00:02
.01900 n/ s? FaZz
@

Arms 0:00:01
.01900 nV/s? FaZz
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Viewing Time History with 2nd History turned on

If the 2nd history selection is turned on, the History buffer
will alternate between RM S and Peak values for each record.

Peak 0: 00: 02
4.3800 nm/ s? FaZ

@

Arms 0:00:02
1.5000 m/ s? FaZ
)

Peak 0:00:01
4.3800 m/ s? Faz
@

Arms 0:00:01
1.5000 m/ s? FaZ
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Data Key

NOTE: To view each selection, first press
the Enter key, and then press the

@@ o @ arrow key to scroll
through each selection.

The DATA key is used to view the overall data being gath-
ered by the instrument. There are 8 screens available in the
data menu. To scroll through the menu, usethe @ and @
arrow keys. To view other channels use the ® and @
arrow keys. The screens are formatted as follows.

Data Presented Screen appearing on the HAVPro

(et resae s, o dta e, which v wes | O o C S5 Bateh 03
morerecent. ’ 19: 34 03 Oct 99
2_nd screen reports (_Jletector and averggi ng time on first Arms 10 sec

on second ine (acaccsaion) o |3.5700 mis?  Faz
j’3rd screen reports mini mum level on first_line_, andmax-f Amin . 00000
L?:nr?]elle;rele (;Insoserce(;r:)(:tgg.e. Frequency weighting and Amax . 01430 Faz
4thscreer) reports Peak level onfirstline.andthelong Peak .04780

weightng and channe weaso repored. > |Amp . 09550  FaZz
ntoresst adaveeging timeonira ne vatue unts, | 4 -0+ 002 01 03
frequency weighti ngagandgchannel onthe sécond Ii'ne. "|1.5000 nvs? FaZ

Additional Data view screensfor Hand Arm Mode

The 6th and 7th screens report the Energy Equivalent A( 1 ) . 00104
levels averaged over theruntime. 1, 2, 4, and 8 refer to
the run timein Hours. (A (8) isthe Energy Equivalent A( 2) . 00073 FaZz
level projected over 8 hours)
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Additional Data view screensfor Hand Arm Mode

The Frequency weighting and channel are also reported.

A(4) .00052
A(8) .00036 Faz

The 8th screen showsthe Allowed Exposure Time based
on the measured A(8) value and a criterion level of 2.8
m/s’.

A(8) Exposure
3.7 hrs FaZ

Additional Data view screens for Whole Body Mode

The Vibration Dose Value and run time are displayed on
thefirst line. The value, units, frequency weighting, and
channel are displayed on the second line.

vDV 0:00: 00
2.9700 m/'s”* WBZ

Short Term Crest Factor is shown on the first line, the
Long Term Crest factor is reported on the second line.
The Frequency weighting and channel are also reported.

CF 20. 3dB
CFmp 0. 0dB WBZ

NOTE: The vibration dose value (VDV), Please see the specifications appendix for further informa
specified by 150 8041 and calculated by tion regarding specifics of al measured values.

the HAVPro, has units of m/s”®. The
HAVPro is also capable of displaying
VDV in cm/s™, ft/s™, or in/s™ (using the
Display Units parameter). However, if
Display Units are set to "g" or "dB", the
VDV becomes an undefined quantity.
Therefore, if the display units are "g" or
"dB", the HAVPro will display a series of
dashes (------ ) for the value.

NOTE: The Short-Term Crest factor
(CF) is not calculated if the Averaging
Time setting is SLOW
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CHAPTER

Powering the HAVPro

Batteries

The HAVPro operates on 2 AA batteries. See Appendix A
for information on typical battery life.

Checking the Remaining Battery Voltage

The battery voltage can be viewed from the data menu by
pressing the Enter key. The following screen will be
displayed.

Battery 1.1V
Ext er nal 12. 2V

Installing New Batteries

To install new batteries in the HAV Pro,
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Step 1 Remove battery cover from the side of the case.

Step 2 Remove old batteries.
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Step 3 Arrange new batteries according to diagram on the
inside of the case. Make sure polarity of the batter-
iesiscorrect.

Step 4 Gently push the new batteriesin the case while
pushing the battery cover over the battery opening.
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Using External Power

The HAVPro can aso operate on 7 to 30 Volts DC external

power. The external power connector is on the top of the
HAVPro.

External Power Serial Port Input Connector

The power supply normally used with the HAVPro is the
Quest Technologies 72-009. This is a switching power

supply that will operate on 90 to 260 Volts AC, returning 12
Volts DC.
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The connector pinout is as follows:

Positive (+)

@ Negative (-)

Positive (+)

Negative (-)

5/2/03
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CHAPTER

Connections on the HAVPro

There are 4 connectors located on the outside case of the
HAVPro. The Serial Port, input connector, external power
connector, and AD/DC Output connector.

External Power Serial Port Input Connector

Top connectors on HAV Pro.

AC/DC Output Conhector

Bottom connectors on HAV Pro
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Serial Interface Port

The serial port is used for communicating with the HAV Pro.
The serial port also provides the printer connection.

Pinout

The pinout is as follows,

Pin Num-  Description
ber

1-RTS Request To Send

2-CTS Clear To Send

3-TXD Transmit Data

4 - Ground | Signal Ground

5-RXD Receive Data

6 - Ground | Signal Ground

7-N/C No Connection

8-N/C No Connection

The shell of the connector is connected to the Case Shield Ground
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Cables Used

The 72-006-HAVPro is the cable used with the HAVPro.
Thisis a serial connection cable used with Quest’s software
package QuestSuite™ Professional for Wiindows™ and
also when printing to a Hyperterminal connection.
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Transducer Connection

The transducer connection is the input connection into the
HAVPro. It is located on the top of the HAVPro case. The
connector used is a standard 4-pin LEMO™ connector.

Pinout

The pinout is afollows,

Pin # Description

1 Z - Axisinput
2 Y - Axisinput
3 X - Axisinput
4 Ground
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External Power Connection

Pinout

The HAVPro can also operate on 7 to 30 Volts DC external

power. The external power connector is on the top of the
HAVPro.

The connector pinout is as follows:

Positive (+) e/ Negative (-)

Positive (+)

Negative (-)

Quest Technologies Adapter

The power supply normally used with the HAVPro is the
Quest Technologies Adaptor 72-009. This is a switching
power supply that will operate on 90 to 260 Volts AC,
returning 12 Volts DC.
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AC/DC Output Connector

AC output is useful for frequency analysis by an external
analyzer or for recording in a tape recorder. The DC output
is useful for a chart recorder, or to measure the voltage
proportional to the RM S or peak value.

The DC output is updated according to the averaging time. If
the averaging timeis set to dow, the signal on the DC output
pin for the selected channel will be updated once per second.
If the averaging time is set to 60 seconds, the signal on the
DC output pin for the selected channel will be updated once
every 60 seconds.

Example: Chart recorder output, monitoring the
DC output, with an averaging time of 60 seconds.

The AC output will produce asignal from 0 - 0.5 Volt RMS.

The scale of the DC output is typicaly 5 mV/dB. The level
typically varies between 0 Vdc to +1.0 Vdc.

9-6
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Pinout

The AC/DC output connector is a 5 pin switchcraft
connector located on the bottom edge of the instrument. The
pinout is asfollows:

Description
1 Ground
2 X - Axis AC/DC Output
3 Y - Axis AC/DC Output
4 No Connection
5 Z - Axis AC/DC Output

The signal that is output on each pin is selectable for each
channel. The selections are the same for each channel. We
will list the X channel selections, however the available
selections will be the same for all operating modes as well.
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APPENDI X

Specifications

Specifications are subject to change without notice. Numeri-
cal values given are typical. Refer to specific calibration or
test results for accurate data on a specific unit.

General Characteristics

Type Precision The Quest Technologies HAV Pro Human Vibration Meter is
a Type 1 instrument designed for use in assessing vibration
as perceived by human beings. The instrument meets the
requirements of 1SO 8041:1990(E) including Ammendment
1: 1999(E).

Additionally, the current 1SO 8041 standard, and therefore
the HAVPro, is compatible with the standards listed below.
These standards define methods for the measurement of
whole-body and hand-arm vibration.

ISO 2631-1:1997 mechanical vibration and shock --
Evaluation of human exposure to whole-body vibration --
Part 1. General requirements

SO 2631-2:1989 Evaluation of human exposure to whole-
body vibration -- Part 2: Continuous and shock-induced
vibrationsin buildings (1 to 80 Hz)

ISO 2631-4:2001 Mechanical vibration and shock -- Evalua-
tion of human exposure to whole-body vibration -- Part 4:
Guidelines for the evaluation of the effects of vibration and
rotational motion on passenger and crew comfort in fixed-
guideway transport systems
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Effects of Temperature

Effects of Humidity

Limits of Temperature and
Humidity

Effects of Magnetic Fields

Effects of Mechanical
Vibrations

Stabilization Time

Data Storage

I SO 5349-1:2001 Mechanical vibration -- Measurement and
evaluation of human exposure to hand-transmitted vibration
-- Part 1: General requirements

SO 5349-2:2001 Mechanical vibration -- Measurement and
eva uation of human exposure to hand-transmitted vibration
-- Part 2: Practical guidance for measurement at the work-
place

The RMS level varies £0.5 dB when the complete
instrument is tested over the - 10° C to 50° C temperature
range. The reference reading, for this test, is taken at 20° C
and 36% relative humidity (RH); the input signal is at 79.6
Hz.

The RMS level varies £0.5 dB when the complete
instrument is tested over the 30% to 90% RH range. This
test is performed at 40° C, with an input signal of 79.6 Hz.

Permanent damage can occur when stored or operated above
60° C or below -20° C. Condensation of moisture will make
readings inaccurate. When condensation dissipates, readings
should return to normal.

The RMS level varies £0.5 dB when the complete
instrument is tested in an 80 A/m, 60 Hz magnetic field
(worst case orientation).

The instrument meets the specifications for susceptibility to
vibration in accordance with 1SO 8041:1990(E) section 7.1.

At power-on, dlow the instrument to stabilize,
approximately 20 seconds, prior to performing any
measurements. When changing from one type of input
(Direct/Charge/ICP®) to another or when changing the
instruments gain settings, allow 10 seconds of stabilization
time prior to performing a new measurement.

e 1/2 MegaByte Memory

« Capable of storing 100 files and 10 setups

A-2
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Data Communications

Digital Display

Real-time Clock/Calendar

Run-time Clock

Power Supply

Dimensions/Weight

2 minute (typical) data retention for clock during battery
change

RS-232 Serid Interface

Maximum Data Rate: 115,000 bits per second
2 line, 32 digit, 7 segment LCD display

Full ASCII character set

0.1 dB resolution

Accuracy: 0.02% (-10° C to 50° C)

24 hour clock: hh:mm

Year 2000 Compliant

One second resolution

Format: hh:mm:ss

Maximum run time: 99:59:59

Operates with 2 AA alkaline batteries
Typically operates for 12 hours (Charge/Direct modes)

Battery life is reduced to approximately 4 hours when
using |CP® accelerometers.

External Power: 7-30 volts DC
Width: 3.25 inches (8.3 cm)
Length: 6.0 inches (15.2 cm)
Depth: 1.0 inches (2.5 cm)

Weight: 9.8 ounces (279 grams) - including batteries
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Declaration of Conformity

Quest Technologies Inc. Declares that:

¢ Product Name: Human Vibration Meter
« Mode: HAVPro

in accordance with the following directives:

e 89/336/EEC The Electromagnetic Compatibility Direc-
tive and its amending directives

has been designed and manufactured to the following
specifications:

e EN 50081-1 (1992) - Electromagnetic compatibility -
Generic emission standard Part 1. Residential, commer-
cial, and light industry.

e EN 50082-2 (1995) - Electromagnetic compatibility -
Generic immunity standard Part 2. Industrial environ-
ment.

Outputs

The output impedance is 475 ohms for all of the Analog AC
and Analog DC outputs. For minimal error, use instrument
with a greater than 100,000 ohm input impedance when
making AC or DC output measurements.

Transducer Electrical Impedance

During electrical testing, the following circuits were used in
place of the transducer.
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Direct Input

ICP® Input

Charge Input

Signa T 7 T 5 7
Generator || AN [
\ﬁl |
| .
[ [
() | z
[ [
| | |||
Lo I Gr0u|
Signd 1T T T 500 T T 3300uF
Generator : AAA : H
\‘l | v
[ [ 1.65
| @ |
[ [
| | I|I
Lo R Groul
Signal T T T e T
Generator : AAA : I I 1000 X
\ﬁ | | [ 1000
| | ) | |1000
[ [
| l I||
o R Groul
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Functions Measured

Mode Data Buffer M easurements Time History Buffer M easurements

Vibration Arms, Amin, Amax, Amp, Peak, Aeq Arms with optional Peak

Hand Arm Arms, Amin, Amax, Amp, Peak, Aeq, Arms with optional Peak
A(D), A(2), A(4), A(8), A(8) Exposure

Whole Body | Arms, Amin, Amax, Amp, Peak, Aeq, Armswith optional Peak
CFmp, CF, VDV

Reference Acceleration

The reference acceleration (for displaying datain dB) is 10°
m/<. the user can also select a reference of 10° m/s? (see
section 4-3 of the manual for an explanation of how to select
the reference acceleration.)

Reference Calibration Frequency

Operating Mode Frequency Weighting Reference Calibration
Frequency
Vibration Fa (0.4 Hz to 100 Hz) 7.96 Hz
Ws (Severity) 79.6 Hz
Fb (0.4 Hz to 1250 Hz)
Fc (6.3 Hz to 1250 Hz)

A-6 HAVPro User Manual 5/2/03



Operating M ode

Frequency Weighting

Reference Calibration
Frequency

Hand Arm

79.6 Hz

Whole Body

7.96 Hz

Reference Calibration Vibration

The reference calibration vibration is 1 m/s?

Frequency Weighting Curves

Fa (Flat 0.4 Hz to 100 Hz)

Freg(Hz) Freq(Hz) FadB Tolerance

Nominal True dB
0. 100 0. 1000 -24.10 +2/-00
0. 125 0.1259 -20.12 +2/ -o0
0. 160 0. 1585 -16.19 +2/ -0
0. 200 0. 1995 -12.34 +2/ -o0
0. 250 0. 2512 -8.71 +2/-2
0. 315 0. 3162 -5.51 +2/-2
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Freq(Hz) Freq(Hz) FadB Tolerance
Nominal True dB
0. 400 0. 3981 -3.05 +1/-1
0. 500 0. 5012 -1.48 +1/-1
0. 630 0. 6310 -0.65 +1/-1
0. 800 0. 7943 -0.27 +1/-1
1.00 1. 000 -0.11 +1/-1
1.25 1.259 -0.04 +1/-1
1. 60 1.585 -0.02 +1/-1
2.00 1.995 -0.01 +1/-1
2.50 2.512 0.00 +1/-1
3.15 3.162 0.00 +1/-1
4.00 3.981 0.00 +1/-1
5.00 5.012 0.00 +1/-1
6. 30 6. 310 0.00 +1/-1
8. 00 7.943 0.00 0
10.0 10. 00 0.00 +1/-1
12.5 12. 59 0.00 +1/-1
16.0 15. 85 0.00 +1/-1
20.0 19. 95 -0.01 +1/-1
25.0 25.12 -0.02 +1/-1
31.5 31.62 -0.04 +1/-1
40.0 39.81 -0.11 +1/-1
50.0 50. 12 -0.27 +1/-1
63.0 63. 10 -0.64 +1/-1
80.0 79.43 -1.46 +1/-1
100 100.0 -3.01 +1/-1
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Freq(Hz) Freq(Hz) FadB Tolerance
Nominal True dB
125 125.9 -5.46 +2/-2
160 158.5 -8.64 +2/-2
200 199.5 -12.27 +2/ -o0
250 251.2 -16.11 +2/ -o0
315 316.2 -20.04 +2/ -o0
400 398.1 -24.02 +2/ -o0
Fb (Flat 0.4 Hz to 1260 Hz)
Frequency Weighting
Freq(Hz) Freq(Hz) FbdB Tolerance
Nominal True dB
0. 100 0. 1000 -24.10 +2 /=00
0.125 0. 1259 -20.12 +2/ =00
0. 160 0. 1585 -16.19 +2/ =00
0. 200 0. 1995 -12.34 +2/ =00
0. 250 0. 2512 -8.71 +2/-2
0. 315 0. 3162 -5.51 +1/-1
0. 400 0. 3981 -3.05 +1/-1
0. 500 0.5012 -1.48 +1/-1
0. 630 0. 6310 -0.65 +1/-1
0. 800 0. 7943 -0.27 +1/-1
1.00 1. 000 -0.11 +1/-1
1.25 1.259 -0.04 +1/-1
1.60 1.585 -0.02 +1/-1
2.00 1.995 -0.01 +1/-1
2.50 2.512 0.00 +1/-1
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Freq(Hz) Freq(Hz) FbdB Tolerance
Nominal True dB

3.15 3.162 0.00 +1/-1

4.00 3.981 0.00 +1/-1

5.00 5.012 0.00 +1/-1

6. 30 6. 310 0.00 +1/-1

8. 00 7.943 0.00 +1/-1

10.0 10. 00 0.00 +1/-1

12.5 12.59 0.00 +1/-1

16.0 15. 85 0.00 +1/-1

20.0 19.95 0.00 +1/-1

25.0 25.12 0.00 +1/-1

31.5 31. 62 0.00 +1/-1

40.0 39.81 0.00 +1/-1

50.0 50. 12 0.00 +1/-1

63.0 63. 10 0.00 +1/-1
80.0 79. 43 0.00 0

100 100.0 0.00 +1/-1

125 125.9 0.00 +1/-1

160 158.5 0.00 +1/-1

200 199.5 0.00 +1/-1

250 251.2 -0.01 +1/-1

315 316. 2 -0.02 +1/-1

400 398.1 -0.04 +1/-1

500 501.2 -0.11 +1/-1

630 631.0 -0.27 +1/-1

800 794.3 -0.64 +1/-1
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Freq(Hz) Freq(Hz) FbdB Tolerance
Nominal True dB
1000 1000 -1.46 +2/-2
1250 1259 -3.01 +2/-2
1600 1585 -5.46 +2/-2
2000 1995 -8.64 +2/-2
2500 2512 -12.27 +2/ =00
3150 3162 -16.11 +2/ =00
4000 3981 -20.04 +2/ =00
5000 5012 -24.02 +2/ =00
6300 6310 -28.01 +2/ =00
8000 7943 -32.00 +2/ =00
10000 10000 -36.00 +2/ =00
Fc (Flat 6.3 Hz to 1260 Hz), Wh,
and Ws Frequency Weighting.
Freq(Hz) Freq(Hz) FcdB Wh dB Tolerance WsdB Tolerance
Nominal True dB dB
0. 800 0. 7943 -36.00 -36.00 +2 /[ =00 -76.00 +4 [ -o0
1.00 1. 000 -32.00 -31.99 +2 /[ -0 -68.00 +4 [ -0
1.25 1.259 -28.01 -27.99 +2 /[ =00 -60.00 +4 [ -o0
1.60 1.585 -24.02 -23.99 +2 /[ =00 -52.00 +4 [ -o0
2.00 1.995 -20.04 -20.01 +2 /[ -0 -44.00 +4 [ -0
2.50 2.512 -16.11 -16.05 +2 [ -o0 -36.00 +4/-4
3.15 3.162 -12.27 -12.18 +2 /[ =00 -28.00 +4/-4
4.00 3.981 -8.64 -8.51 +2/-2 -19.90 +4]-4
5.00 5.012 -5.46 -5.27 +2/-2 -12.20 +4/-4
6. 30 6. 310 -3.01 -2.77 +2/-2 -5.30 +4/-4
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Freq (Hz) Freq(Hz) FcdB Wh dB Tolerance WsdB Tolerance

Nominal True dB dB
8.00 7.943 -1.46 -1.18 +2/-2 -1.50 +4/-4
10.0 10. 00 -0.64 -0.43 +1/-1 0.00 +1/-2
12.5 12.59 -.027 -0.38 +1/-1 0.00 +1/-2
16.0 15. 85 -0.11 -0.96 +1/-1 0.00 +1/-2
20.0 19. 95 -0.04 -2.14 +1/-1 0.00 +1/-1
25.0 25.12 -0.02 -3.78 +1/-1 0.00 +1/-1
31.5 31.62 -0.01 -5.69 +1/-1 0.00 +1/-1
40.0 39.81 0.00 -7.72 +1/-1 0.00 +1/-1
50.0 50. 12 0.00 -9.78 +1/-1 0.00 +1/-1
63.0 63. 10 0.00 -11.83 +1/-1 0.00 +1/-1
80.0 79.43 0.00 -13.88 0 0.00 0

100 100.0 0.00 -15.91 +1/-1 0.00 +1/-1
125 125.9 0.00 -17.93 +1/-1 0.00 +1/-1
160 158.5 0.00 -19.94 +1/-1 0.00 +1/-1
200 199.5 0.00 -21.95 +1/-1 0.00 +1/-1
250 251.2 -0.01 -23.96 +1/-1 0.00 +1/-1
315 316.2 -0.02 -25.98 +1/-1 0.00 +1/-1
400 398.1 -0.04 -28.00 +1/-1 0.00 +1/-1
500 501. 2 -0.11 -30.07 +1/-1 0.00 +1/-1
630 631.0 -0.27 -32.23 +1/-1 0.00 +1/-2
800 794.3 -0.64 -34.60 +1/-1 0.00 +1/-2
1000 1000 -1.46 -37.42 +2/-2 0.00 +1/-2
1250 1259 -3.01 -40.97 +2/-2 -1.70 +4/-4
1600 1585 -5.46 -45.42 +2/-2 -4.30 +4/-4
2000 1995 -8.64 -50.60 +2/-2 -9.80 +4/-4
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Freq(Hz) Freq(Hz) FcdB Wh dB Tolerance WsdB Tolerance

Nominal True dB dB
2500 2512 -12.27 -56.23 +2 /[ -0 -16.30 +4]-4
3150 3162 -16.11 -62.07 +2 [ -o0 -25.80 +4]-4
4000 3981 -20.04 -68.01 +2 /[ =00 -36.00 +4/-4
5000 5012 -24.02 -73.98 +2 /[ -0 -44.00 +4 [ -0
6300 6310 -28.01 -79.97 +2 /[ =00 -52.00 +4 [ -o0
8000 7943 -32.00 -85.97 +2 /[ =00 -60.00 +4 [ -o0

10000 10000 -36.00 -91.97 +2 /[ -0 -68.00 +4 [ -0

Wb, Wc, and Wd Frequency
Weightings

Freq (H2) Freq (Hz) Wb dB WcdB Wd dB gg'erance

Nominal True

0. 100 0. 100 -32.04 -24.10 -24.09 +2/ -o0
0.125 | 0.1259 -28.20 -20.12 -20.12 +2 [ =00
0.160 | 0.1585 -23.98 -16.19 -16.18 +2/ -0
0.200 | 0.1995 -20.23 -12.34 -12.32 +2/ -0
0.250 | 0.2512 -16.71 -8.71 -8.68 +2/-2
0.315 | 0.3162 -13.51 -5.51 -5.47 +2/-2
0.400 | 0.3981 -10.98 -3.05 -2.98 +1/-1
0.500 | 0.5012 -9.53 -1.47 -1.37 +1/-1
0.630 | 0.6310 -8.71 -0.64 -0.50 +1/-1
0.800 | 0.7943 -8.38 -0.25 -0.08 +1/-1

1.00 1.00 -8.29 -0.08 +0.10 +1/-1

1.25 1. 259 -8.27 +0.00 +0.06 +1/-1

1.60 1.585 -8.07 +0.06 -0.26 +1/-1

2.00 1.995 -7.60 +0.10 -1.00 +1/-1
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Emi%:l@ ?:fﬂ( H2) Wb dB Wc dB wd dB gg'efaﬂce
2.50 2.512 -6.13 +0.15 -2.23 +1/-1
3.15 3.162 -3.58 +0.19 -3.88 +1/-1
4.00 3.981 -1.02 +0.21 -5.78 +1/-1
5. 00 5.012 0.21 +0.11 -7.78 +1/-1
6. 30 6. 310 0.46 -0.23 -0.83 +1/-1
8. 00 7.943 0.21 -0.97 -11.87 0
10.0 10.0 -0.23 -2.20 -13.91 +1/-1
12.5 12.59 -0.85 -3.84 -15.93 +1/-1
16.0 15. 85 -1.83 -5.74 -17.95 +1/-1
20.0 19. 95 -3.00 -7.75 -19.97 +1/-1
25.0 25.12 -4.44 -9.80 -21.98 +1/-1
31.5 31.62 -6.16 -11.87 -24.01 +1/-1
40.0 39.81 -8.11 -13.97 -26.08 +1/-1
50.0 50. 12 -10.09 -16.15 -28.24 +1/-1
63.0 63. 10 -12.43 -18.55 -30.62 +1/-1
80.0 79. 43 -15.34 -21.37 -33.43 +1/-1

100 100.0 -18.72 -24.94 -36.99 +1/-1
125 125.9 -23.00 -29.39 -41.43 +2/-2
160 158.5 -28.56 -34.57 -46.62 +2/-2
200 199.5 -34.03 -40.20 -52.24 +2/ =00
250 251.2 -39.69 -46.04 -58.09 +2/ o0
315 316. 2 -45.65 -51.98 -64.02 +2/ -0
400 398.1 -51.84 -57.95 -70.00 +2/ -0
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We,Wj, and Wk Frequency
Weighting

Freq (Hz) Freq (Hz) We dB Wj dB Wk dB gg'eraﬂce

Nominal True

0. 100 0. 100 -24.08 -30.18 -30.11 +2/ -o0
0.125 | 0.1259 -20.09 -26.20 -26.14 +2 [ =00
0.160 | 0.1585 -16.14 -22.27 -22.21 +2 [ =00
0.200 | 0.1995 -12.27 -18.42 -18.37 +2/ -0
0.250 | 0.2512 -8.60 -14.79 -14.74 +2/-2
0.315 | 0.3162 -5.36 -11.60 -11.55 +2/-2
0.400 | 0.3981 -2.86 -9.15 -9.11 +1/-1
0.500 | 0.5012 -1.27 -7.58 -7.56 +1/-1
0.630 | 0.6310 -0.55 -6.77 -6.77 +1/-1
0.800 | 0.7943 -0.52 -6.42 -6.44 +1/-1
1.00 1.00 -1.11 -6.30 -6.33 +1/-1
1.25 1. 259 -2.29 -6.28 -6.29 +1/-1
1.60 1.585 -3.91 -6.32 -6.13 +1/-1
2.00 1.995 -5.80 -6.34 -5.50 +1/-1
2.50 2.512 -7.81 -6.22 -3.97 +1/-1
3.15 3.162 -9.85 -5.60 -1.86 +1/-1
4.00 3.981 -11.89 -4.08 -0.31 +1/-1
5. 00 5.012 -13.93 -1.99 +0.33 +1/-1
6. 30 6. 310 -15.95 -0.47 +0.46 +1/-1
8. 00 7.943 -17.97 +0.14 +0.32 0
10.0 10.0 -19.98 +0.26 -0.10 +1/-1
12.5 12.59 -21.99 +0.22 -0.93 +1/-1
16.0 15. 85 -23.99 +0.16 -2.22 +1/-1
20.0 19. 95 -26.00 +0.10 -3.91 +1/-1
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Freq (Hz) Freq (Hz) We dB V\/] dB Wk dB gglerance

Nominal True
25.0 25.12 -28.01 +0.06 -5.84 +1/-1
31.5 31.62 -30.04 +0.00 -7.89 +1/-1
40.0 39. 81 -32.11 -0.08 -10.01 +1/-1
50.0 50. 12 -34.26 -0.25 -12.21 +1/-1
63.0 63. 10 -36.64 -0.63 -14.62 +1/-1
80.0 79. 43 -39.46 -1.45 -17.47 +1/-1
100 100.0 -43.01 -3.01 -21.04 +1/-1
125 125.9 -47.46 -5.45 -25.50 +2/-2
160 158.5 -52.64 -8.64 -30.69 +2/-2
200 199.5 -58.27 -12.26 -36.32 +2/ -0
250 251.2 -64.11 -16.11 -42.16 +2/ -0
315 316. 2 -70.04 -20.04 -48.10 +2/ =00
400 398.1 -76.02 -24.02 -54.08 +2/ -o0

Wg Frequency Weighting
(Defined in BS6841:1987)

Freq(Hz) Freq(Hz) WgdB Tolerance

Nominal True dB
1. 00 1. 00 -75 +1/-1
1.25 1.26 -6.0 +1/-1
1. 60 1.59 -4.6 +1/-1
2.00 2.00 -34 +1/-1
2.50 2.51 -22 +1/-1
3.15 3.16 -0.9 +1/-1
4.00 3.98 -0.0 +1/-1
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Freq(Hz) Freq(Hz) WgdB Tolerance
Nominal True dB
5. 00 5.01 +0.4 +1/-1
6. 30 6.31 +0.1 +1/-1
8. 00 7.94 -1.0 0
10.0 10. 00 -25 +1/-1
12.5 12.59 -4.2 +1/-1
16.0 15. 85 -6.3 +1/-1
20.0 19.95 -8.2 +1/-1
25.0 25.12 -10.1 +1/-1
31.5 31.62 -12.1 +1/-1
40.0 39.81 -14.2 +1/-1
50.0 50. 12 -16.3 +1/-1
63.0 63. 10 -18.7 +1/-1
80.0 79.43 -21.6 +1/-1
WB (Whole Body) Frequency
Weighting
Freq(Hz) Freq(Hz) WBdB Tolerance
Nominal True dB
0. 100 0. 100 -36.00 +2 /=00
0. 125 0. 1259 -32.00 +2/ =00
0. 160 0. 1585 -28.01 +2/ =00
0. 200 0. 1995 -24.02 +2/ =00
0. 250 0. 2512 -20.05 +2/ =00
0. 315 0. 3162 -16.12 +2/ =00
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Freq(Hz) Freq(Hz) WBdB Tolerance
Nominal True dB

0. 400 0. 3981 -12.29 +2/ -o0
0. 500 0.5012 -8.67 +2/-2
0. 630 0. 6310 -5.51 +2/-2
0. 800 0. 7943 -3.09 +2/-2
1.00 1.00 -1.59 +2/-2
1.25 1. 259 -0.85 +1/-1
1.60 1.585 -0.59 +1/-1
2.00 1.995 -0.61 +1/-1
2.50 2.512 -0.82 +1/-1
3.15 3.162 -1.19 +1/-1
4.00 3.981 -1.74 +1/-1
5.00 5.012 -2.50 +1/-1
6. 30 6. 310 -3.49 +1/-1

8. 00 7.943 -4.70 0
10.0 10.0 -6.12 +1/-1
12.5 12.59 -7.71 +1/-1
16.0 15. 85 -9.44 +1/-1
20.0 19. 95 -11.25 +1/-1
25.0 25.12 -13.14 +1/-1
31.5 31.62 -15.09 +1/-1
40.0 39.81 -17.10 +1/-1
50.0 50. 12 -19.23 +1/-1
63.0 63. 10 -21.58 +1/-1
80.0 79. 43 -24.38 +2/-2
100 100.0 -27.93 +2/-2
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Freq(Hz) Freq(Hz) WBdB Tolerance

Nominal True dB
125 125.9 -32.37 +2/-2
160 158.5 -37.55 +2/-2
200 199.5 -43.18 +2/ =00
250 251.2 -49.02 +2/-o0
315 316.2 -54.95 +2/ =00
400 398.1 -60.92 +2/ =00
500 501. 2 -66.91 +2/-o0
630 631.0 -72.91 +2/ =00
800 794.3 -78.91 +2/ =00

Typical Measurements Ranges

Vibration - Fa

Charge (1000pF)

Noise RMS

Floor Range
dBuv  dBuv

0dB See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137

20dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117 | Notel | 54-114 | 79-17

40 dB 26 58 dB 36 dB 26 58 dB 36 dB 26 58 dB 36 dB
36-94 61-97 36-94 61-97 36-94 61-97
60 dB 17 47 dB 25dB 17 47 dB 25dB 23 41 dB 19dB
27-74 52-77 27-74 52-77 33-74 58-77

Notes:
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1. Under-Range (?) - The noise floor is below the
measurement range of the analog to digital converter.

2. The data in the above table was obtained by electrically
testing the HAV Pro.

Vibration - Fb, Fc, Ws

Charge (1000pF)
RMS Noiss RMS i RMS
Range Floor Range Range
0dB 64 60dB | 38dB | 64 60dB | 38dB | 64 60dB | 38dB
74-134 | 99-137 74-134 | 99-137 74-134 | 99-137
20dB | 44 60dB | 38dB | 44 60dB | 38dB | 44 60dB | 38dB
54-114 | 79-117 54-114 | 79-117 54-114 | 79-117
40dB | 30 54dB | 32dB | 30 54dB | 32dB | 30 54dB | 32dB
40-94 | 65-97 40-94 | 65-97 40-94 | 65-97
60dB | 23 41dB | 19dB | 23 41dB | 19dB | 23 41dB | 19dB
33-74 | 58-77 33-74 | 58-77 33-74 | 58-77
Notes

1. The data in the above table was obtained by electrically
testing the HAV Pro.
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Hand Arm - Wh

Charge (1000pF)

Noise RMS
Floor Range

0dB See 60 dB 38 dB See 60 dB 38dB See 60 dB 38 dB
Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137

20dB See 60 dB 38 dB See 60 dB 38 dB See 60 dB 38dB
Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117

40 dB See 60 dB 38dB See 60 dB 38dB See 60 dB 38dB

Notel | 34-94 59-97 Notel | 34-94 59-97 Notel | 34-94 59-97

60 dB 10 54 dB 32dB 10 54 dB 32dB 10 54 dB 32dB

20-74 45-77 20-74 45-77 20-74 45-77

Notes:

1. Under-Range (?) - The noise floor is below the
measurement range of the analog to digital converter.

2. The data in the above table was obtained by eectrically
testing the HAV Pro.
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Whole Body - WB

Charge (1000pF)

Noiss RMS
Floor Range

0dB See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137

20dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117

40dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 3494 | 59-97 | Notel | 3494 | 59-97 | Notel | 34-94 | 59-97

60dB | 14 50dB | 28dB | 14 50dB | 28dB | 14 50dB | 28dB
24-74 | 49-77 24-74 | 49-77 24-74 | 49-77

Notes:

1. Under-Range (?) - The noise floor is below the
measurement range of the analog to digital converter.

2. The data in the above table was obtained by electrically
testing the HAV Pro.
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Whole Body - Wc¢

Charge (1000pF)

Noise RMS
Floor Range

0dB See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137

20dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117

40dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 3494 | 59-97 | Notel | 3494 | 59-97 | Notel | 34-94 | 59-97

60dB | 13 51dB | 29dB | 13 51dB | 29dB | 23 41dB | 19dB
23-74 | 48-77 23-74 | 48-77 33-74 | 58-77

Notes:

1. Under-Range (?) - The noise floor is below the
measurement range of the analog to digital converter.

2. The data in the above table was obtained by eectrically
testing the HAV Pro.
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Whole Body - Wd, We

Charge (1000pF)

Noiss RMS
Floor Range

0dB See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137

20dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117

40dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 3494 | 59-97 | Notel | 3494 | 59-97 | Notel | 34-94 | 59-97

60dB | 11 53dB | 31dB | 11 53dB | 31dB | 23 41dB | 19dB
21-74 | 46-77 21-74 | 46-77 33-74 | 58-77

Notes:

1. Under-Range (?) - The noise floor is below the
measurement range of the analog to digital converter.

2. The data in the above table was obtained by electrically
testing the HAV Pro.
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Whole Body - Wg

Charge (1000pF)

Noise RMS
Floor Range

0dB See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137

20dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117

40 dB 24 60 dB 38dB 24 60 dB 38dB 24 60 dB 38dB
34-94 59-97 34-94 59-97 34-94 59-97
60 dB 14 50dB 28dB 14 50dB 28dB 14 50dB 28dB
24-74 49-77 24-74 49-77 24-74 49-77

Notes:

1. Under-Range (?) - The noise floor is below the
measurement range of the analog to digital converter.

2. The data in the above table was obtained by eectrically
testing the HAV Pro.

5/2/03 A-25



Whole Body - Wb, Wj, Wk

Charge (1000pF)

Noiss RMS
Floor Range

0dB See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137 | Notel | 74-134 | 99-137

20dB | See 60dB | 38dB | See 60dB | 38dB | See 60dB | 38dB
Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117 | Notel | 54-114 | 79-117

40dB 24 60 dB 38dB 24 60 dB 38dB 24 60 dB 38dB
34-94 59-97 34-94 59-97 34-94 59-97
60 dB 13 51dB 29dB 13 51dB 29dB 18 46 dB 24 dB
23-74 48-77 23-74 48-77 28-74 53-77

Notes:

1. Under-Range (?) - The noise floor is below the
measurement range of the analog to digital converter.

2. The data in the above table was obtained by electrically
testing the HAV Pro.

Trademarks

QuestSuite is aregistered trademark of Quest Technologies

PC is a trademark and IBM is a registered trademark of
International Business Machines Corporation.

Windows is a registered trademarks of Microsoft
Corporation.
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ICP® isaregistered trademark of the PCB Piezotronics Inc.
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APPENDI X

Glossary

The following appendix contains definitions and explana
tions of terminology used in the HAVPro

Table of equations

The following table gives many of the calculations the
HAVPro performs to arrive at the results reported by the
instrument.

Description Equation

RMS
.
Aeq = /%jafv(t)dt
0

Acceleration
T= Integration time in seconds.
a, (t) = instantaneous acceleration.
t = Time, in seconds.

The Aeq integration time is from Run to Reset; the display is updated once
per second.

RMS

Acceleration in

Decibels T.2
_ 103D

Aeq = 20Log —j—(dt) dB

T) 2

0 Qo

a, = reference acceleration, 10° m/s” or 10° m/s” (user selectable)
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Description Equation

Allowed )
Exposure Time [(2.8m/s%)/(Aeq)]” x 8hours
Energy The HAV Pro measures the following quantities:

Equivalent RMS
Acceleration

_ 1 Fo
A®) = 8Hoursja""(t)dt

_ 1 to
AB = THour 2Dt
0
_ 1 to
A = Ioroar 2Dt

Running RMS
Acceleration
LINEAR

Arms =

T = Integration time, in seconds.
t, = Observation time

Thelinear Armsintegration timeis controlled by the Averaging time setting;
anew linear Arms value is calculated and displayed at the end of each inte-
gration period.
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Description Equation

Running RMS
Acceleration
EXPONENTIAL

Arms =

T = Time constant of the measurement.

An averaging time of SLOW is equivalent to atime constant of 1 second.

Vibration Dose
Value

T 4
VDV = [jafv(t)dt]
0

The VDV integration time is from Run to Reset; the display is updated once
per second. The VDV is not calculated for units of dB or g.

Maximum
Transient
Vibration Value

Amax = maximum reading of all Arms readings from Run to
Reset.

The display is updated at the end of each Averaging time period.

Minimum
Transient
Vibration Value

Amin = minimum reading of all Arms readings from Run to
Reset.

The display is updated at the end of each Averaging time period.

Long Term
Maximum Peak

Amp = peak level of the instantaneous weighted accel eration,
a,(t); measured over the entire measurement period, from Run
to Reset.

The displayed Amp value is updated once per second.
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Description Equation

Short Term
Maximum Peak

Peak = peak level of the instantaneous weighted acceleration,
a,(t); measured during one Averaging time period.

The peak measurement period is controlled by the Averaging time setting; a
new Peak value is calculated and displayed at the end of each Averaging
time period.

Long Term Crest
Factor

CFmp = 'z—rgg

The CFmp measurement period is from Run to Reset; the display is updated
once per second.

Short Term
Crest Factor

_ Peak
~ Arms

The CF measurement period is controlled by the Averaging time setting; a
new CF valueis calculated and displayed at the end of each Averaging time
period. CF isnot calculated if the Averaging time setting is SLOW.

CF

Summed
Instantaneous
Acceleration

K12+ K (012 + [K,a,,(0)]

a,x(t) = instantaneous, summed acceleration
aun(t), awy(t), anAt) = X, Y, and Z axis instantaneous acceleration
Ky Ky,Kz =X, Y, and Z axis Sum Factors

The HAV Pro uses the formula above to calcul ate the instantaneous, summed
acceleration, a,y(t). This value is then used to calculate a sum quantity for
the Arms, Aeg, Peak, VDV, and other metrics.
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APPENDI X

Serial Interface Commands

The HAVPro is equipped with a serial port for communica-
tions with any standard RS-232 device. The most common
use for this interface would be to either print, or to create a
custom software program that can interface with the
HAVPro. The following is a list of commands and their
descriptions to assist a programmer in communicating with
the HAV Pro.

Setup and Query Commands

Syntax for setup commands

The setup/query commands are used to control the settings
and query the status of the HAV Pro parameters. The first 20
commands (S1 - S19, and Q1 - Q19) are reserved for system
parameters. System parameter settings remain the same
regardless of the operating mode. The remaining commands
(S20 - S99, and Q20 - Q99) are for mode specific parame-
ters. Mode specific parameter selections can vary based on
the selected operating mode.

Setup commands can be sent at any time. If the HAVPro is
running, and changing the parameter requires a reset, then
the setup command will cause the instrument to automati-
cally stop, reset, change the parameter setting and start run-
ning again. Query commands do not require a stop and reset
of the HAV Pro.

The syntax for a setup command is Snn,i. The nn specifies
the number of the parameter and ‘i’ is the desired setting.
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Syntax for Query commands

The HAVPro returns an ‘ OK’ for valid setup commands and
‘NA’ for invalid commands.

The syntax for a query command is Qnn. The nn specifies
the parameter to be queried. The HAVPro responds to a
query command by returning the current setting of the
parameter. For indexed parameters (i.e. parameters for
which there is a specific set of choices) the HAV Pro returns
the index number (i.e. O, 1, 2, etc.). For alphanumeric
parameters the HAV Pro returns an ASCI| string.

System Parameters (Q’'s and S’s)

The following parameters are independant of the selected
operating mode.

Command Parameter Setting
SO,yy Date: Year yy (00 to 99, 99 = 1999, 00 = 2000, 98 = 2098)
S1,mm Date: Month mm (01 to 12)
S2, dd Date: Day dd (01 to 31)
S3, hh Time: Hour hh (00 to 23)
4, mm Time: Minute mm (00 to 59)
S5, ss Time: Second ss (00 to 59)
S6, . .. Report Header 0 ... =110 16 characters
S7,. .. Report Header 1 ... =110 16 characters
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Command

Parameter

Setting

Report Header 2

...=1to 16 characters

S9,i

Baud Rate

i=0to3

0= 2400
1=9600
2=38.4k
3=115.2k

NOTE: The baud rate change takes effect immediately after
the“ OK” response from the HAVPro

Mode Specific Parameters

The following parameters are dependent on which operating

mode is selected:
Command Par ameter Vibration Hand Arm Whole Body
S20, i OperatingMode | i=0to2 i=0to2 i=0to2

0 = Vibration 0 = Vibration 0 = Vibration

1=Hand Arm 1=Hand Arm 1=Hand Arm

2=WholeBody | 2=WholeBody | 2=Whole Body
S21, i Detector Rate i=0to7 i=0to7 i=0to7

0=Sow 0=Sow 0=Sow

1=1 1=1 1=1

2=2 2=2 2=2

3=5 3=5 3=5

4=10 4=10 4=10

5=20 5=20 5=20

6=230 6=30 6=30

7 =60 7=60 7=60
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Command Par ameter Vibration Hand Arm Whole Body

S22, i Gain X i=0to3 i=0to3 i=0to3
0=0 0=0 0=0
1=20 1=20 1=20
2=40 2=40 2=40
3=60 3=60 3=60

S23, i GanY i=0to3 i=0to3 i=0to3
0=0 0=0 0=0
1=20 1=20 1=20
2=40 2=40 2=40
3=60 3=60 3=60

S24, i GanZ i=0to3 i=0to3 i=0to3
0=0 0=0 0=0
1=20 1=20 1=20
2=40 2=40 2=40
3=60 3=60 3=60

S25 Reserved

S26 Reserved

S27 Reserved

S28, hh Store Time: Hour | hh =00 to 99 hh =00 to 99 hh =00 to 99

S29, mm Store Time: mm = 01 to 59 mm = 01 to 59 mm = 01 to 59

Minute

S30, i Accelerometer i=0to2 i=0to2 i=0to2
0 =Direct 0 =Direct 0 =Direct
1=ICP 1=ICP 1=ICP
2 = Charge 2 = Charge 2 = Charge

C-4 HAVPro User Manual 5/2/03



Command Par ameter Vibration Hand Arm Whole Body
S31, i Display Units i=0to5 i=0to5 i=0to5
0=m/¢ 0=m/¢ 0=m/¢
1=cm/s 1=cm/s 1=cm/s
2=ft/g 2=ft/& 2=ft/g
3=in/¢ 3=in/¢ 3=in/¢
4=g 4=g 4=g
5=dB 5=dB 5=dB
S32, i Integration i=0to2 Not Used Not Used
0=None
1=Single
2=Double
S33 Reserved
S34, nn Sum Factor nn =00 to 99 nn =00 to 99 nn =00 to 99
Kx (Stored astenths, | (Stored astenths, | (Stored astenths,
i.e.23=2.3) i.e.23=2.3) i.e.23=23)
S35, nn Sum Factor nn =00 to 99 nn =00 to 99 nn =00 to 99
Ky (Stored astenths, | (Storedastenths, | (Stored astenths,
i.e.23=23) i.e.23=23) i.e23=23)
S36, nn Sum Factor nn =00 to 99 nn =00 to 99 nn =00 to 99
Kz (Stored astenths, | (Stored astenths, | (Stored astenths,
i.e.23=23) i.e.23=2.3) i.e.23=23)
S37,i Weighting X i=0to3 Not Used i=5t012
(Only Wh
0=Ws weighting is 5=WB
1=Fa available.) 6=Whb
2=Fb 7=Wc
3=Fc 8=Wd
9=We
10=Wg
11 =Wj
12 =Wk
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Command Par ameter Vibration Hand Arm Whole Body
S38, i Weighting Y i=0to3 Not Used i=5to1l
(Only Wh
0=Ws weighting is 5=WB
l=Fa available.) 6=Wb
2=Fb 7=Wc
3=Fc 8=wd
9= We
10=Wg
11 =Wj
12 =Wk
S39, i Weighting Z i=0to3 Not Used i=5to1l
(Only Wh
0=Ws weighting is 5=WB
l1=Fa available.) 6=Wb
2=Fb 7=Wc
3=Fc 8=wd
9= We
10=Wg
11 =Wj
12 = WKk
A0, i AC/DC Output i=0to9 i=0to9 i=0to9
X
0=AC: Weighted | 0 =AC: Weighted | 0= AC: Weighted
1=AC:Bandlimit | 1 =AC: Bandlimit | 1= AC: Bandlimit
2=DC:.rms 2=DC:.rms 2=DC:.rms
3=DC: min 3=DC: min 3=DC: min
4 =DC: max 4 =DC: max 4 =DC: max
5=DC: peak 5=DC: peak 5=DC: peak
6=DC:rmsz 6=DC:rmsx 6=DC:rmsx
7=DC: ming 7=DC: ming 7=DC: ming
8=DC: max ¥ 8=DC: max ¥ 8=DC: max 3
9=DC: peak £ 9=DC: peak £ 9=DC: peak £
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Command Par ameter Vibration Hand Arm Whole Body
AL, i AC/DC Output i=0to9 i=0to9 i=0to9
Y

0=AC: Weighted | 0=AC: Weighted | 0= AC: Weighted
1=AC:Bandlimit | 1=AC:Bandlimit | 1= AC: Bandlimit
2=DC:.rms 2=DC:.rms 2=DC:rms
3=DC: min 3=DC: min 3=DC: min
4 = DC: max 4 =DC: max 4 =DC: max
5= DC: peak 5=DC: peak 5=DC: peak
6=DC:.rmsyg 6=DC:rmsy 6=DC:rmsy
7=DC: miny 7=DC: minyx 7=DC: miny
8=DC: max 3 8=DC: max ¥ 8=DC: max ¥
9=DC: peak = 9=DC: peak = 9=DC: peak =

S42, i AC/DC Output i=0to9 i=0to9 i=0to9

Z

0=AC: Weighted | 0=AC: Weighted | 0= AC: Weighted
1=AC:Bandlimit | 1=AC:Bandlimit | 1= AC: Bandlimit
2=DC:.rms 2=DC:.rms 2=DC:rms
3=DC: min 3=DC: min 3=DC: min
4 = DC: max 4 =DC: max 4 =DC: max
5=DC: peak 5=DC: peak 5=DC: peak
6=DC.rmsy 6=DC.rmsy 6=DC:.rmsy
7=DC: miny 7=DC: miny 7=DC:miny
8=DC: max x 8=DC: max x 8=DC: max x
9=DC: peak £ 9=DC: peak ¥ 9=DC: peak ¥

A3, i Auto Store i=0to2 i=0to2 i=0to2
0 = Off 0 = Off 0 = Off
1=0n 1=0n 1=0n
2 = AutoStop 2 = AutoStop 2 = AutoStop

A4, i History Value i=0to1l i=0to1l i=0to1l
0= None 0= None 0= None
1 =Peak 1 = Peak 1 = Peak

$45 Setup/ FileName | ...=1tol2 ...=1tol2 ...=1tol2
characters characters characters
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Command Par ameter Vibration Hand Arm Whole Body
$46 Sensitivity X n.nnnexnn = n.nnnexnn = n.nnnexnn =
Sensitivity of Sensitivity of Sensitivity of
Enter command | accelerometer. accelerometer. accelerometer.
as
$46,n.nNnetnn Units: Units: Units:
mV/g for Direct | mV/g for Direct | mV/gfor Direct
and ICP. and ICP. and ICP.
pC/gfor Charge | pCl/gfor Charge | pC/gfor Charge
A7 Sensitivity Y n.nnnexnn = n.nnnexnn = n.nnnexnn =
Sensitivity of Sensitivity of Sensitivity of
Enter command | accelerometer. accelerometer. accelerometer.
as
SA7,n.nnnetnn Units: Units: Units:
mV/g for Direct | mV/g for Direct | mV/gfor Direct
and ICP. and ICP. and ICP.
pC/gfor Charge | pCl/gfor Charge | pClgfor Charge
A8 Sensitivity Z n.nnnetnn = n.nnnetnn = n.nnnetnn =
Sensitivity of Sensitivity of Sensitivity of
Enter command accelerometer. accelerometer. accelerometer.
as
$48,n.nnnetnn Units: Units: Units:
mV/g for Direct | mV/g for Direct | mV/gfor Direct
and ICP. and ICP. and ICP.
pC/gfor Charge | pCl/gfor Charge | pC/gfor Charge
49 Cal Leve n.nnnetnn = n.nnnetxnn = n.nnnetnn =
Output level of Output level of Output level of
Enter command calibrator calibrator calibrator
as
$49,n.nnnetnn Unitsareg Unitsareg Unitsareg
S50, i Print History i=0tol i=0tol i=0tol
0=No 0=No 0=No
1=Yes 1=Yes 1=Yes
Sh1, i dB reference i=0tol i=0tol i=0tol
0=1e05m/s"2 | 0=1e05m/s*2 | 0=1e-05m/s"2
1=1e06m/s’2 | 1=1e06 m/s*2 | 1=1e-06 m/s*2
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Read Data Commands

NOTE: An R1 command returns the fol-
lowing data: Quest Technologies
HAVPro nnnnn rev x.xx (nnnnnisthe 5
digit serial number and x.xx is the firm-
ware revision). Not to be confused with
Rx1, Ryl, Rz1 or Rsl.

The read commands are used to read data from the data
buffer. The syntax for a read command is Rcnn. The ¢ indi-
cates which channel toread (X, Y, Z, or S). The nn indicates

which datato read.

Hint:  The HAVPro always returns data in decibels, referenced to (10° mvs?).

R Command nn Vibration Hand Arm Whole Body
0 Elapsed Time Elapsed Time Elapsed Time
1 Arms Arms Arms
2 Amin Amin Amin
3 Amax Amax Amax
4 PEAK PEAK PEAK
5 Amp Amp Amp
6 Aeq Aeq Aeq
7 Unused Aeql Unused
8 Unused Aeg2 Unused
9 Unused Aegd Unused
10 Unused Aeg8 Unused
11 Unused Unused VDV
12 Unused Unused CF
13 Unused Unused CFmp
14 Unused Allowed Exposure Unused
Time
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Read Time History Commands

The read time history commands are used to read data from
the time history buffer. The syntax for this command is
Hcnnn,i. The ¢ indicates which channel to read (X, Y, Z, or
S). Thennnisan index for indicating which sample to read.

Example: nnn = 0 is the last sample stored, nnn = 1, is the next to last sample

stored.

The i indicates which data to read (i = O for Arms, ori =1
for Peak). The commands listed in the following table are
also available. The date information (HO - H5) refers to the
starting date/time of the first history record.

Hint:  The HAVPro always returns data in decibels, referenced to (10° mv/s?).

Command Parameter Settings

HO History: Year YY (00to 99, 99 = 1999, 00 = 2000, 98 =
2098)

H1 History: Month mm (01 to 12)

H2 History: Day dd (01to 31)

H3 History: Hour hh (00 to 23)

H4 History: Minute mm (00 to 59)

H5 History: Second ss (00 to 59)

H6 Number of Samples 000 to 239

H7 Number of Wraps Returns the number of times the buffer has
been completely filled. After the buffer is
filled, new datais simply written over the
existing data. (i.e. the buffer always contains
the last 240 samples, or 120 samplesif Peak is
also stored.)
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Control Commands

Command

Description

Notes

MO

Status

This command returns 3 ASCII bytes separated by commas
(i.e. byel, byte2, byte3). For example, for astatus of 4, 3, 7,
the 4 indicates that the currently available data (currently dis-
played data) isfile data. The 4 also indicates that a pause did
not occur during the time the data was collected. Finally, the
4 also conveysthat the instrument is currently stopped. The 3
indicates that the X and Y channels are currently overloaded.
The 7 indicates that the X, Y, Z latching overload indicators
areall set.

The 3 least significant bits of each byte are used to commun-
micate status information as shown below.

Bytel xxxxxnnn
L‘— 1= Running 0 = stopped
1 =Paused (!) 0 = Not Paused
1 =FileData 0= Not Paused

Byte2 xxxxxnnn )
\:1 = X iscurrently overloaded

1=Y iscurrently overloaded
——1=Ziscurrently overloaded

Byte3 xxxxxnnn

L1=Xis currently overloaded since reset
1=Y iscurrently overloaded

——1 =Z iscurrently overloaded

M1

Run

HAVPro returns “OK” for valid command.

M2

Stop

HAVPro returns “OK” for valid command.

M3

Reset

HAVPro returns “OK” for valid command.

M4, n

Store Setup
n=0to9

HAVPro will store the current setup in the setup register indi-
cated by n (0 is default). Returns “OK” for valid command.

5/2/03
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Command Description Notes
M5, n Recall Setup HAVPro will recall the setup indicated by n (0 is default).
n=0to099 Returns “OK” for valid command.
Returns “NQO” if a setup has never been stored in the nth
setup location.
M6, n Store File HAVPro will store afilein the location specified by n (O is
n=0to99 default). Returns “OK” for valid command.
M7, n Recall File HAVPro will recall the file specified by n (0 is default).
n=0to99 Returns“OK” for valid command.
Returns“NO” if afile has never been stored in the nth file
location.
Returns “NA” if the file location is not available (i.e. less
than O or greater than 99).
M8, n File Empty? HAVPro will respond as to whether or not the file indicated
n=0to99 by n (O is default) isempty (1 = full, 0 = empty).
M9 Reserved
M10 Print HAV Pro will print report
M11 Battery HAV Pro returns current battery level (volts)
M12 External Power HAV Pro returns currnet external power level (volts)
M13 Reserved
M123459 Erase Setups Erasesall setups (HAV Pro responds to command by counting
down from 9 to 0 while erasing setups), final responseis
" OKH
M123457 Erase Files Erases dl files (HAVPro responds to command by counting

down from 9 to O while erasing

C-12
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APPENDI X

Frequency Response Curves

The following are typical frequency response curves for the
HAVPro. Specifications are subject to change without
notice. Numerical values given are typical. Refer to specific
calibration or test results for accurate data on a specific unit.
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Fa Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Fa weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).

5
0 == — ——
5

-10

-15

20

25

-30

0.100 0.316 1.00 3.162 10.00 31.62 100.0 316.2 1000
Frequency (Hz)

Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -24.1 -24.0 +0.1 +1.0, -998.0 7.94  +0.0 +0.0 +0.0 +0.0, +0.0
0.13 -20.1 -21.4 -1.3 +1.0, -998.0 10.00  +0.0 +0.0 +0.0 +0.5, -0.5
0.16 -16.2 -17.1 -0.9 +1.0, -998.0 12.59  +0.0 +0.0 +0.0 +0.5, -0.5
0.20 -12.3 -12.9 -0.6 +1.0, -998.0 15.85  +0.0 +0.0 +0.0 +0.5, -0.5
0.25 -8.7 -9.1 -0.4 +1.0, -1.0 | 19.95 -0.0 +0.0 +0.0 +0.5, -0.5
0.32 -5.5 -5.8 -0.2 +1.0, -1.0 | 25.12  -0.0 -0.1 -0.1 +0.5, -0.5
0.40 -3.0 -3.3 -0.2 +0.5, -0.5 | 31.62 0.0 -0.1 -0.1 +0.5, -0.5
0.50 -1.5 -1.6 -0.1 +0.5, -0.5 | 39.81  -0.1 -0.2 -0.1 +0.5, -0.5
0.63 -0.6 -0.8 -0.2 +0.5, -0.5 | 50.12  -0.3 -0.3 +0.0 +0.5, -0.5
0.79 -0.3 -0.4 -0.1 +0.5, -0.5 | 63.10 -0.6 -0.7 -0.1 +0.5, -0.5
1.00 -0.1 -0.2 -0.1 +0.5, -0.5 | 79.43 -1.5 -1.5 +0.0 +0.5, -0.5
1.26 -0.0 -0.1 -0.1 +0.5, -0.5 | 100.00 -3.0 -3.0 +0.0 +0.5, -0.5
1.59 -0.0 +0.0 +0.0 +0.5, -0.5 | 125.90 -5.5 -5.4 +0.1 +1.0, -1.0
2.00 -0.0 +0.0 +0.0 +0.5, -0.5 | 158.50 -8.6 -8.5 +0.1 +1.0, -1.0
2.51  +0.0 +0.0 +0.0 +0.5, -0.5 | 199.50 -12.3 -12.1 +0.2 +1.0, -998.0
3.16  +0.0 +0.0 +0.0 +0.5, -0.5 | 251.20 ~-16.1 -15.9 +0.2 +1.0, -998.0
3.98  +0.0 -0.1 -0.1 +0.5, -0.5 | 316.20 -20.0 -19.8 +0.2 +1.0, -998.0
5.01  +0.0 +0.0 +0.0 +0.5, -0.5 | 398.10 -24.0 -23.8 +0.2 +1.0, -998.0
6.31  +0.0 +0.0 +0.0 +0.5, -0.5

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician: Test Date: Mar 14,2003
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Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Fb Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Fb weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).

5
0 = —
5
]
o -10
s
= 15
©
2
g I I
£ | |
< s : :
30 | : \
-35 - \
-40 -
0.100 0.316 1.00 3.162 10.00 31.62 100.0 316.2 1000 3162 10000
Frequency (Hz)
Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -24.1 -25.8 -1.6 +1.0, -998.0 39.81  +0.0 +0.0 +0.0 +0.5, -0.5
0.13 -20.1 -21.7 -1.5 +1.0, -998.0 50.12  +0.0 +0.0 +0.0 +0.5, -0.5
0.16 -16.2 -17.2 -1.0 +1.0, -998.0 63.10  +0.0 +0.0 +0.0 +0.5, -0.5
0.20 -12.3 -12.9 -0.5 +1.0, -998.0 79.43  +0.0 +0.0 +0.0 +0.0, +0.0
0.25 -8.7 -9.2 -0.4 +1.0, -1.0 | 100.00  +0.0 +0.0 +0.0 +0.5, -0.5
0.32  -5.5 -5.8 -0.3 +1.0, -1.0 | 125.90  +0.0 +0.0 +0.0 +0.5, -0.5
0.40  -3.0 -3.3 -0.2 +0.5, 0.5 | 158.50  +0.0 +0.0 +0.0 +0.5, -0.5
0.50 -1.5 -1.6 -0.1 +0.5, 0.5 | 199.50  +0.0 +0.0 +0.0 +0.5, -0.5
0.63 -0.6 -0.8 -0.2 +0.5, 0.5 | 251.20 -0.0 -0.1 +0.0 +0.5, -0.5
0.79 -0.3 -0.4 -0.1 +0.5, 0.5 | 316.20 -0.0 -0.1 -0.1 +0.5, -0.5
1.00  -0.1 -0.2 -0.1 +0.5, 0.5 | 398.10 0.0 -0.1 -0.1 +0.5, -0.5
1.26 -0.0 -0.1 -0.1 +0.5, 0.5 | 501.20 -0.1 -0.2 -0.1 +0.5, -0.5
1.59  -0.0 -0.1 -0.1 +0.5, 0.5 | 631.00 -0.3 -0.4 -0.1 +0.5, -0.5
2.00  -0.0 -0.1 -0.1 +0.5, 0.5 | 794.30 -0.6 -0.7 -0.1 +0.5, -0.5
2.51  +0.0 +0.0 +0.0 +0.5, -0.5 | 1000.00 -1.5 -1.5 +0.0 +1.0, -1.0
3.16  +0.0 +0.0 +0.0 +0.5, 0.5 | 1259.00 -3.0 -2.9 +0.1 +1.0, -1.0
3.98  +0.0 +0.0 +0.0 +0.5, 0.5 | 1585.00 -5.5 -5.4 +0.1 +1.0, -1.0
5.01  +0.0 +0.0 +0.0 +0.5, 0.5 | 1995.00 -8.6 -9.0 -0.4 +1.0, -1.0
6.31  +0.0 +0.0 +0.0 +0.5, -0.5 | 2512.00 -12.3 -14.6 -2.3 +1.0, -998.0
7.94  +0.0 +0.0 +0.0 +0.5, 0.5 | 3162.00 -16.1 -24.2 -8.1 +1.0, -998.0
10.00  +0.0 +0.0 +0.0 +0.5, 0.5 | 3981.00 -20.0 -46.3  -26.3 +1.0, -998.0
12.59  +0.0 +0.0 +0.0 +0.5, 0.5 | 5012.00 -24.0 -69.9  -45.9 +1.0, -998.0
15.85  +0.0 +0.0 +0.0 +0.5, 0.5 | 6310.00 -28.0 -71.1  -43.1 +1.0, -998.0
19.95  +0.0 +0.0 +0.0 +0.5, -0.5 | 7943.00 -32.0 -70.9  -38.9 +1.0, -998.0
25.12  +0.0 +0.0 +0.0 +0.5, -0.5 | 10000.00 -36.0 -70.7  -34.7 +1.0, -998.0
31.62  +0.0 +0.0 +0.0 +0.5, 0.5 |
This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.
Technician: Test Date: Mar 14,2003
5/2/03 HAVPro User Manual D -3



Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Fc Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Fc weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).

VAl I
| 1
AL L

0.794 2,512 7.943 25.12 79.43 251.2 794.3 2512 7943 25120

Frequency (Hz)

Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance

0.79 -36.0 -36.1 -0.1 +1.0, -998.0 100.00 +0.0 +0.0 +0.0 +0.5, -0.5
1.00 -32.0 -32.1 -0.1 +1.0, -998.0 125.90 +0.0 +0.0 +0.0 +0.5, -0.5
1.26 -28.0 -28.1 -0.1 +1.0, -998.0 158.50 +0.0 +0.0 +0.0 +0.5, -0.5
1.59 -24.0 -24.0 +0.0 +1.0, -998.0 199.50 +0.0 +0.0 +0.0 +0.5, -0.5
2.00 -20.0 -20.1 -0.1 +1.0, -998.0 251.20 -0.0 +0.0 +0.0 +0.5, -0.5
2.51 -16.1 -16.1 +0.0 +1.0, -998.0 316.20 -0.0 -0.1 -0.1 +0.5, -0.5
3.16 -12.3 -12.3 +0.0 +1.0, -998.0 398.10 -0.0 -0.1 -0.1 +0.5, -0.5
3.98 -8.6 -8.7 -0.1 +1.0, -1.0 | 501.20 -0.1 -0.2 -0.1 +0.5, -0.5
5.01 -5.5 -5.5 +0.0 +1.0, -1.0 | 631.00 -0.3 -0.3 +0.0 +0.5, -0.5
6.31 -3.0 -3.0 +0.0 +1.0, -1.0 | 794.30 -0.6 -0.7 -0.1 +0.5, -0.5
7.94 -1.5 -1.5 +0.0 +1.0, -1.0 | 1000.00 -1.5 -1.5 +0.0 +1.0, -1.0
10.00 -0.6 -0.7 -0.1 +0.5, -0.5 | 1259.00 -3.0 -2.9 +0.1 +1.0, -1.0
12.59 -0.3 -0.3 +0.0 +0.5, -0.5 | 1585.00 -5.5 -5.4 0.1 +1.0, -1.0
15.85 -0.1 -0.1 +0.0 +0.5, -0.5 | 1995.00 -8.6 -9.0 -0.4 +1.0, -1.0
19.95 -0.0 -0.1 -0.1 +0.5, -0.5 | 2512.00 -12.3 -14.6 -2.3 +1.0, -998.0
25.12 -0.0 +0.0 +0.0 +0.5, -0.5 | 3162.00 -16.1 -24.2 -8.1 +1.0, -998.0
31.62 -0.0 +0.0 +0.0 +0.5, -0.5 | 3981.00 -20.0 -46.3 -26.3 +1.0, -998.0
39.81 +0.0 +0.0 +0.0 +0.5, -0.5 | 5012.00 -24.0 -69.9 -45.9 +1.0, -998.0
50.12 +0.0 +0.0 +0.0 +0.5, -0.5 | 6310.00 -28.0 -71.3 -43.2 +1.0, -998.0
63.10 +0.0 +0.0 +0.0 +0.5, -0.5 | 7943.00 -32.0 -70.8 -38.8 +1.0, -998.0
79.43 +0.0 +0.0 +0.0 +0.0, +0.0 | 10000.00 -36.0 =70.7 -34.7 +1.0, -998.0

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician: Test Date: Mar 14,2003
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Wh Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Wh weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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0.794 2,512 7.943 25.12 79.43 251.2 794.3 2512 7943 25120
Frequency (Hz)

Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.79 -36.0 -36.1 -0.1 +1.0, -998.0 100.00 -15.9 -15.9 +0.0 +0.5, -0.5
1.00 -32.0 -32.0 +0.0 +1.0, -998.0 125.90 -17.9 -17.9 +0.0 +0.5, -0.5
1.26 -28.0 -28.1 -0.1 +1.0, -998.0 158.50 -19.9 -19.9 +0.0 +0.5, -0.5
1.59 -24.0 -24.0 +0.0 +1.0, -998.0 199.50 -22.0 -22.0 +0.0 +0.5, -0.5
2.00 -20.0 -20.0 +0.0 +1.0, -998.0 251.20 -24.0 -24.0 +0.0 +0.5, -0.5
2.51 -16.0 -16.1 +0.0 +1.0, -998.0 316.20 -26.0 -26.0 +0.0 +0.5, -0.5
3.16 -12.2 -12.2 +0.0 +1.0, -998.0 398.10 -28.0 -28.0 +0.0 +0.5, -0.5
3.98  -8.5 -8.5 +0.0 +1.0, -1.0 | 501.20 -30.1 -30.1 +0.0 +0.5, -0.5
5.01 -5.3 -5.3 +0.0 +1.0, -1.0 | 631.00 -32.2 -32.3 +0.0 +0.5, -0.5
6.31 -2.8 -2.8 +0.0 +1.0, -1.0 | 794.30 -34.6 -34.6 +0.0 +0.5, -0.5
7.94  -1.2 -1.2 +0.0 +1.0, -1.0 | 1000.00 -37.4 -37.3 +0.1 +1.0, -1.0
10.00  -0.4 -0.4 +0.0 +0.5, -0.5 | 1259.00 -41.0 -40.7 +0.3 +1.0, -1.0
12.59  -0.4 -0.4 +0.0 +0.5, -0.5 | 1585.00 -45.4 -45.1 +0.3 +1.0, -1.0
15.85 -1.0 -1.0 +0.0 +0.5, -0.5 | 1995.00 -50.6 -50.7 -0.1 +1.0, -1.0
19.95 -2.1 -2.1 +0.1 +0.5, -0.5 | 2512.00 -56.2 -58.0 -1.7 +1.0, -998.0
25.12  -3.8 -3.8 +0.0 +0.5, -0.5 | 3162.00 -62.1 -69.5 -7.4 +1.0, -998.0
31.62  -5.7 -5.7 +0.0 +0.5, -0.5 | 3981.00 -68.0 -107.3 -39.3 +1.0, -998.0
39.81  -7.7 -7.7 +0.0 +0.5, -0.5 | 5012.00 -74.0 -107.8 -33.8 +1.0, -998.0
50.12  -9.8 -9.8 +0.0 +0.5, -0.5 | 6310.00 -80.0 -104.8 -24.9 +1.0, -998.0
63.10 -11.8 -11.8 +0.1 +0.5, -0.5 | 7943.00 -86.0 -108.0 -22.0 +1.0, -998.0
79.43 -13.9 -13.9 +0.0 +0.0, +0.0 | 10000.00 -92.0 -104.0 -12.1 +1.0, -998.0

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician: Test Date: Mar 14,2003
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X WB Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s2 (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (WB weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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0.100 0.316 1.00 3.162 10.00 31.62 100 316.2 1000
Frequency (Hz)

Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -36.0 -37.6 -1.6 +1.0, -998.0 10.00 -6.1 -6.1 +0.0 +0.5, -0.5
0.13 -32.0 -33.4 -1.4 +1.0, -998.0 12.59 =7.7 =7.7 +0.0 +0.5, -0.5
0.16 -28.0 -28.9 -0.9 +1.0, -998.0 15.85 -9.4 -9.5 -0.1 +0.5, -0.5
0.20 -24.0 -24.8 -0.8 +1.0, -998.0 19.95 -11.3 -11.3 -0.1 +0.5, -0.5
0.25 -20.0 -20.5 -0.5 +1.0, -998.0 25.12 -13.1 -13.2 -0.1 +0.5, -0.5
0.32 -16.1 -16.5 -0.4 +1.0, -998.0 31.62 -15.1 -15.1 +0.0 +0.5, -0.5
0.40 -12.3 -12.6 -0.3 +1.0, -998.0 39.81 -17.1 -17.2 -0.1 +0.5, -0.5
0.50 -8.7 -8.9 -0.2 +1.0, -1.0 | 50.12 -19.2 -19.3 -0.1 +0.5, -0.5
0.63 -5.5 -5.8 -0.2 +1.0, -1.0 | 63.10 -21.6 -21.6 +0.0 +0.5, -0.5
0.79 -3.1 -3.2 -0.1 +1.0, -1.0 | 79.43 -24.4 -24.4 +0.0 +1.0, -1.0
1.00 -1.6 -1.7 -0.1 +1.0, -1.0 | 100.00 -27.9 -27.9 +0.0 +1.0, -1.0
1.26 -0.9 -0.9 -0.1 +0.5, -0.5 | 125.90 -32.4 -32.3 +0.1 +1.0, -1.0
1.59 -0.6 -0.7 -0.1 +0.5, -0.5 | 158.50 -37.5 -37.4 +0.1 +1.0, -1.0
2.00 -0.6 -0.7 +0.0 +0.5, -0.5 | 199.50 -43.2 -43.0 +0.2 +1.0, -998.0
2.51 -0.8 -0.9 -0.1 +0.5, -0.5 | 251.20 -49.0 -48.7 +0.3 +1.0, -998.0
3.16 -1.2 -1.2 +0.0 +0.5, -0.5 | 316.20 -55.0 -54.7 +0.2 +1.0, -998.0
3.98 -1.7 -1.8 -0.1 +0.5, -0.5 | 398.10 -60.9 -60.7 +0.2 +1.0, -998.0
5.01 -2.5 -2.6 -0.1 +0.5, -0.5 | 501.20 -66.9 -66.7 +0.2 +1.0, -998.0
6.31 -3.5 -3.5 +0.0 +0.5, -0.5 | 631.00 -72.9 -72.9 +0.0 +1.0, -998.0
7.94  -4.7 -4.7 +0.0 +0.0, +0.0 | 794.30 -78.9 -80.2 -1.2 +1.0, -998.0

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician: Test Date: Mar 14,2003
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Wb Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Wb weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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0.100 0.316 1.00 3.162 10.00 31.62 100.0 316.2 1000
Frequency (Hz)

Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -32.0 -32.2 -0.1 +1.0, -998.0 7.94 +0.2 +0.2 +0.0 +0.0, +0.0
0.13 -28.2 -29.3 -1.1 +1.0, -998.0 10.00 -0.2 -0.3 -0.1 +0.5, -0.5
0.16 -24.0 -25.0 -1.0 +1.0, -998.0 12.59 -0.9 -0.9 +0.0 +0.5, -0.5
0.20 -20.2 -20.8 -0.6 +1.0, -998.0 15.85 -1.8 -1.8 +0.0 +0.5, -0.5
0.25 -16.7 -17.1 -0.4 +1.0, -1.0 | 19.95 -3.0 -3.0 +0.0 +0.5, -0.5
0.32 -13.5 -13.8 -0.3 +1.0, -1.0 | 25.12 -4.4 -4.5 +0.0 +0.5, -0.5
0.40 -11.0 -11.3 -0.3 +0.5, -0.5 | 31.62 -6.2 -6.2 +0.0 +0.5, -0.5
0.50 -9.5 -9.6 -0.1 +0.5, -0.5 | 39.81 -8.1 -8.1 +0.0 +0.5, -0.5
0.63 -8.7 -8.9 -0.2 +0.5, -0.5 | 50.12 -10.1 -10.2 -0.1 +0.5, -0.5
0.79 -8.4 -8.5 -0.1 +0.5, -0.5 | 63.10 -12.4 -12.5 -0.1 +0.5, -0.5
1.00 -8.3 -8.4 -0.1 +0.5, -0.5 | 79.43 -15.3 -15.2 +0.2 +0.5, -0.5
1.26 -8.3 -8.3 +0.0 +0.5, -0.5 | 100.00 -18.7 -18.7 +0.0 +0.5, -0.5
1.59 -8.1 -8.2 -0.1 +0.5, -0.5 | 125.90 -23.0 -23.1 -0.1 +1.0, -1.0
2.00 -7.6 -7.6 +0.0 +0.5, -0.5 | 158.50 -28.6 -28.2 +0.4 +1.0, -1.0
2.51 6.1 -6.1 +0.0 +0.5, -0.5 | 199.50 -34.0 -33.8 +0.2 +1.0, -998.0
3.16 -3.6 -3.6 +0.0 +0.5, -0.5 | 251.20 -39.7 -39.6 +0.1 +1.0, -998.0
3.98 -1.0 -1.1 -0.1 +0.5, -0.5 | 316.20 -45.7 -45.5 +0.2 +1.0, -998.0
5.01 +0.2 +0.2 +0.0 +0.5, -0.5 | 398.10 -51.8 -51.5 +0.4 +1.0, -998.0
6.31 +0.5 +0.4 +0.0 +0.5, -0.5 |

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician:

Test Date: Mar 14,2003
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Wc Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Wc weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -24.1 -24.1 +0.0 +1.0, -998.0 7.94 -1.0 -1.0 +0.0 +0.0, +0.0
0.13 -20.1 -21.4 -1.3 +1.0, -998.0 10.00 -2.2 -2.2 +0.0 +0.5, -0.5
0.16 -16.2 -17.1 -0.9 +1.0, -998.0 12.59  -3.8 -3.9 +0.0 +0.5, 0.5
0.20 -12.3 -12.9 -0.5 +1.0, -998.0 15.85 -5.7 -5.8 +0.0 +0.5, -0.5
0.25 -8.7 -9.2 -0.5 +1.0, -1.0 | 19.95 -7.8 -7.8 +0.0 +0.5, -0.5
0.32 -5.5 -5.8 -0.3 +1.0, -1.0 | 25.12 -9.8 -9.8 +0.0 +0.5, -0.5
0.40 -3.0 -3.2 -0.2 +0.5, -0.5 | 31.62 -11.9 -11.9 +0.0 +0.5, -0.5
0.50 -1.5 -1.6 -0.1 +0.5, -0.5 | 39.81 -14.0 -14.0 +0.0 +0.5, -0.5
0.63 -0.6 -0.8 -0.1 +0.5, -0.5 | 50.12 -16.1 -16.2 +0.0 +0.5, -0.5
0.79  -0.3 -0.4 -0.1 +0.5, -0.5 | 63.10 -18.5 -18.6 +0.0 +0.5, -0.5
1.00 -0.1 -0.2 -0.1 +0.5, -0.5 | 79.43 -21.4 -21.4 +0.0 +0.5, -0.5
1.26 +0.0 -0.1 -0.1 +0.5, -0.5 | 100.00 -24.9 -24.9 +0.1 +0.5, -0.5
1.59 +0.1 +0.0 +0.0 +0.5, -0.5 | 125.90 -29.4 -29.3 +0.1 +1.0, -1.0
2.00 +0.1 +0.0 -0.1 +0.5, -0.5 | 158.50 -34.6 -34.4 +0.2 +1.0, -1.0
2.51 +0.2 +0.1 +0.0 +0.5, -0.5 | 199.50 -40.2 -40.0 +0.2 +1.0, -998.0
3.16 +0.2 +0.1 -0.1 +0.5, -0.5 | 251.20 -46.0 -45.9 +0.2 +1.0, -998.0
3.98 +0.2 +0.2 +0.0 +0.5, -0.5 | 316.20 -52.0 -51.6 +0.4 +1.0, -998.0
5.01 +0.1 +0.1 +0.0 +0.5, -0.5 | 398.10 -58.0 -57.7 +0.3 +1.0, -998.0
6.31 -0.2 -0.3 +0.0 +0.5, -0.5

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician:

Test Date: Mar 14,2003
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Wd Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s2 (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Wd weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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Frequency (Hz)

Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -24.1 -24.0 +0.1 +1.0, -998.0 7.94 -11.9 -11.9 +0.0 +0.0, +0.0
0.13 -20.1 -21.4 -1.3 +1.0, -998.0 10.00 -13.9 -13.9 +0.0 +0.5, -0.5
0.16 -16.2 -17.0 -0.8 +1.0, -998.0 12.59 -15.9 -16.0 +0.0 +0.5, -0.5
0.20 -12.3 -12.8 -0.5 +1.0, -998.0 15.85 -18.0 -18.0 +0.0 +0.5, -0.5
0.25 -8.7 -9.1 -0.4 +1.0, -1.0 | 19.95 -20.0 -20.0 +0.0 +0.5, -0.5
0.32 -5.5 -5.7 -0.2 +1.0, -1.0 | 25.12 -22.0 -22.0 +0.0 +0.5, -0.5
0.40 -3.0 -3.1 -0.1 +0.5, -0.5 | 31.62 -24.0 -24.1 -0.1 +0.5, -0.5
0.50 -1.4 -1.5 -0.1 +0.5, -0.5 | 39.81 -26.1 -26.1 +0.0 +0.5, -0.5
0.63 -0.5 -0.6 -0.1 +0.5, -0.5 | 50.12 -28.2 -28.3 +0.0 +0.5, -0.5
0.79 -0.1 -0.2 -0.1 +0.5, -0.5 | 63.10 -30.6 -30.7 +0.0 +0.5, -0.5
1.00 +0.1 +0.0 -0.1 +0.5, -0.5 | 79.43 -33.4 -33.5 +0.0 +0.5, -0.5
1.26 +0.1 +0.0 +0.0 +0.5, -0.5 | 100.00 -37.0 -37.0 +0.0 +0.5, -0.5
1.59 -0.3 -0.3 +0.0 +0.5, -0.5 | 125.90 -41.4 -41.4 +0.1 +1.0, -1.0
2.00 -1.0 -1.0 +0.0 +0.5, -0.5 | 158.50 -46.6 -46.5 +0.2 +1.0, -1.0
2.51 -2.2 -2.3 +0.0 +0.5, -0.5 | 199.50 -52.2 -51.9 +0.4 +1.0, -998.0
3.16 -3.9 -3.9 +0.0 +0.5, -0.5 | 251.20 -58.1 -57.8 +0.3 +1.0, -998.0
3.98 -5.8 -5.8 +0.0 +0.5, -0.5 | 316.20 -64.0 -63.6 +0.4 +1.0, -998.0
5.01 -7.8 -7.8 +0.0 +0.5, -0.5 | 398.10 -70.0 -69.8 +0.2 +1.0, -998.0
6.31 -9.8 -9.8 +0.0 +0.5, -0.5 |

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician:

Test Date: Mar 14,2003

5/2/03
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001

Certificate of X We Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s2 (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (We weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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Frequency (Hz)

Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -24.1 -25.3 -1.2 +1.0, -998.0 7.94 -18.0 -18.0 +0.0 +0.0, +0.0
0.13 -20.1 -21.4 -1.3 +1.0, -998.0 10.00 -20.0 -20.0 +0.0 +0.5, -0.5
0.16 -16.1 -17.1 -0.9 +1.0, -998.0 12.59 -22.0 -22.0 +0.0 +0.5, -0.5
0.20 -12.3 -12.9 -0.6 +1.0, -998.0 15.85 -24.0 -24.0 +0.0 +0.5, -0.5
0.25 -8.6 -9.0 -0.4 +1.0, -1.0 | 19.95 -26.0 -26.0 +0.0 +0.5, -0.5
0.32 -5.4 -5.6 -0.3 +1.0, -1.0 | 25.12 -28.0 -28.1 -0.1 +0.5, -0.5
0.40 -2.9 -3.1 -0.2 +0.5, -0.5 | 31.62 -30.0 -30.1 +0.0 +0.5, -0.5
0.50 -1.3 -1.4 -0.1 +0.5, -0.5 | 39.81 -32.1 -32.2 -0.1 +0.5, -0.5
0.63 -0.6 -0.7 -0.1 +0.5, -0.5 | 50.12 -34.3 -34.3 +0.0 +0.5, -0.5
0.79 -0.5 -0.6 -0.1 +0.5, -0.5 | 63.10 -36.6 -36.7 +0.0 +0.5, -0.5
1.00 -1.1 -1.2 -0.1 +0.5, -0.5 | 79.43 -39.5 -39.5 +0.0 +0.5, -0.5
1.26 -2.3 -2.3 +0.0 +0.5, -0.5 | 100.00 -43.0 -43.0 +0.0 +0.5, -0.5
1.59 -3.9 -3.9 +0.0 +0.5, -0.5 | 125.90 -47.5 -47.4 +0.1 +1.0, -1.0
2.00 -5.8 -5.8 +0.0 +0.5, -0.5 | 158.50 -52.6 -52.5 +0.2 +1.0, -1.0
2.51 -7.8 =7.9 -0.1 +0.5, -0.5 | 199.50 -58.3 -58.2 +0.1 +1.0, -998.0
3.16 -9.9 -9.9 +0.0 +0.5, -0.5 | 251.20 -64.1 -63.5 +0.6 +1.0, -998.0
3.98 -11.9 -11.9 +0.0 +0.5, -0.5 | 316.20 -70.0 -69.6 +0.5 +1.0, -998.0
5.01 -13.9 -13.9 +0.0 +0.5, -0.5 | 398.10 -76.0 -75.8 +0.2 +1.0, -998.0
6.31 -15.9 -16.0 +0.0 +0.5, -0.5

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with

a Type 1 accelerometer.

Technician:

Test Date: Mar 14,2003
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Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Wg Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Wg weighted, 20 dB gain, ICP input) was

then electrically tested as specified in BS 6841:1987.

5
0
m -5
©
c
2
=
[
2 -0
Q
=
<
-15
-20
N\
N
-25
1.00 3.162 10.00 31.62 100
Frequency (Hz)
Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
1.00 -7.5 -7.5 +0.0 +0.5, -0.5 | 10.00 -2.5 -2.5 +0.0 +0.5, -0.5
1.26 -6.0 -6.0 +0.0 +0.5, -0.5 | 12.59 -4.2 -4.3 -0.1 +0.5, -0.5
1.59 -4.6 -4.7 -0.1 +0.5, -0.5 | 15.85 -6.3 -6.2 +0.1 +0.5, -0.5
2.00 -3.4 -3.5 -0.1 +0.5, -0.5 | 19.95 -8.2 -8.2 +0.0 +0.5, -0.5
2.51 -2.2 -2.2 +0.0 +0.5, -0.5 | 25.12 -10.1 -10.2 -0.1 +0.5, -0.5
3.16 -0.9 -1.0 -0.1 +0.5, -0.5 | 31.62 -12.1 -12.2 -0.1 +0.5, -0.5
3.98 +0.0 +0.0 +0.0 +0.5, -0.5 | 39.81 -14.2 -14.3 -0.1 +0.5, -0.5
5.01 +0.4 +0.4 +0.0 +0.5, -0.5 | 50.12 -16.3 -16.4 -0.1 +0.5, -0.5
6.31 +0.1 +0.1 +0.0 +0.5, -0.5 | 63.10 -18.7 -18.8 -0.1 +0.5, -0.5
7.94 -1.0 -1.0 +0.0 +0.5, -0.5 | 79.43 -21.6 -21.6 +0.0 +0.5, -0.5

This instrument is in compliance with BS 6841:1987 for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician: Test Date: Mar 14,2003
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Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Wj Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s2 (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Wj weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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Frequency (Hz)
Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -30.2 -30.4 -0.2 +1.0, -998.0 7.94 +0.1 +0.1 +0.0 +0.0, +0.0
0.13 -26.2 -27.5 -1.3 +1.0, -998.0 10.00 +0.3 +0.2 +0.0 +0.5, -0.5
0.16 -22.3 -23.1 -0.8 +1.0, -998.0 12.59 +0.2 +0.2 +0.0 +0.5, -0.5
0.20 -18.4 -18.9 -0.5 +1.0, -998.0 15.85 +0.2 +0.1 +0.0 +0.5, -0.5
0.25 -14.8 -15.2 -0.4 +1.0, -1.0 | 19.95 +0.1 +0.1 +0.0 +0.5, -0.5
0.32 -11.6 -11.8 -0.2 +1.0, -1.0 | 25.12 +0.1 +0.0 +0.0 +0.5, -0.5
0.40 -9.1 -9.3 -0.2 +0.5, -0.5 | 31.62 +0.0 +0.0 +0.0 +0.5, -0.5
0.50 -7.6 =7.7 -0.1 +0.5, -0.5 | 39.81 -0.1 -0.1 +0.0 +0.5, -0.5
0.63 -6.8 -6.9 -0.1 +0.5, -0.5 | 50.12 -0.3 -0.3 +0.0 +0.5, -0.5
0.79 -6.4 -6.5 +0.0 +0.5, -0.5 | 63.10 -0.6 -0.7 +0.0 +0.5, -0.5
1.00 -6.3 -6.4 -0.1 +0.5, -0.5 | 79.43 -1.5 -1.5 +0.0 +0.5, -0.5
1.26 -6.3 -6.3 +0.0 +0.5, -0.5 | 100.00 -3.0 -3.0 +0.1 +0.5, -0.5
1.59 -6.3 -6.4 +0.0 +0.5, -0.5 | 125.90 -5.4 -5.4 +0.1 +1.0, -1.0
2.00 -6.3 -6.4 +0.0 +0.5, -0.5 | 158.50 -8.6 -8.5 +0.2 +1.0, -1.0
2.51 -6.2 -6.2 +0.1 +0.5, -0.5 | 199.50 -12.3 -12.1 +0.2 +1.0, -998.0
3.16 -5.6 -5.7 -0.1 +0.5, -0.5 | 251.20 -16.1 -15.9 +0.3 +1.0, -998.0
3.98 -4.1 -4.1 +0.0 +0.5, -0.5 | 316.20 -20.0 -19.8 +0.3 +1.0, -998.0
5.01 -2.0 -2.0 +0.0 +0.5, -0.5 | 398.10 -24.0 -23.8 +0.3 +1.0, -998.0
6.31 -0.5 -0.5 +0.0 +0.5, -0.5 |

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician: Test Date: Mar 14,2003
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Attenuation dB

Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Wk Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.

This calibration level is equivalent to 140.0 dB or 10.00 m/s? (dB reference = 1e-6 m/s?) with an accelerometer

sensitivity of 98.1 mV/g. The instrument's frequency response (Wk weighted, 20 dB gain, ICP input) was
then electrically tested as specified in ISO 8041:1990(E).
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Frequency (Hz)
Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
0.10 -30.1 -30.7 -0.6 +1.0, -998.0 7.94 +0.3 +0.3 +0.0 +0.0, +0.0
0.13 -26.1 -27.5 -1.3 +1.0, -998.0 10.00 -0.1 -0.1 +0.0 +0.5, -0.5
0.16 -22.2 -23.2 -1.0 +1.0, -998.0 12.59 -0.9 -0.9 +0.0 +0.5, -0.5
0.20 -18.4 -19.0 -0.7 +1.0, -998.0 15.85 -2.2 -2.2 +0.0 +0.5, -0.5
0.25 -14.7 -15.2 -0.5 +1.0, -1.0 | 19.95 -3.9 -3.9 +0.0 +0.5, -0.5
0.32 -11.6 -11.8 -0.3 +1.0, -1.0 | 25.12 -5.8 -5.9 +0.0 +0.5, -0.5
0.40 -9.1 -9.3 -0.2 +0.5, -0.5 | 31.62 -7.9 -7.9 +0.0 +0.5, -0.5
0.50 -7.6 =7.7 -0.1 +0.5, -0.5 | 39.81 -10.0 -10.0 +0.0 +0.5, -0.5
0.63 -6.8 -6.9 -0.1 +0.5, -0.5 | 50.12 -12.2 -12.3 -0.1 +0.5, -0.5
0.79 -6.4 -6.5 -0.1 +0.5, -0.5 | 63.10 -14.6 -14.7 -0.1 +0.5, -0.5
1.00 -6.3 -6.4 -0.1 +0.5, -0.5 | 79.43 -17.5 -17.5 +0.0 +0.5, -0.5
1.26 -6.3 -6.3 +0.0 +0.5, -0.5 | 100.00 -21.0 -21.0 +0.1 +0.5, -0.5
1.59 -6.1 -6.2 +0.0 +0.5, -0.5 | 125.90 -25.5 -25.4 +0.1 +1.0, -1.0
2.00 -5.5 -5.6 -0.1 +0.5, -0.5 | 158.50 -30.7 -30.5 +0.2 +1.0, -1.0
2.51 -4.0 -4.0 +0.0 +0.5, -0.5 | 199.50 -36.3 -36.1 +0.2 +1.0, -998.0
3.16 -1.9 -1.9 +0.0 +0.5, -0.5 | 251.20 -42.2 -41.9 +0.3 +1.0, -998.0
3.98 -0.3 -0.4 -0.1 +0.5, -0.5 | 316.20 -48.1 -47.9 +0.2 +1.0, -998.0
5.01 +0.3 +0.3 +0.0 +0.5, -0.5 | 398.10 -54.1 -53.9 +0.2 +1.0, -998.0
6.31 +0.5 +0.4 +0.0 +0.5, -0.5

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician:

Test Date: Mar 14,2003
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Quest Technologies Model: HAVPro; Serial Number: 03001
Certificate of X Ws Electrical Conformance

This Type 1 Human Vibration Meter was calibrated using a reference 79.6 Hz sine wave at a level of 0.100 Vrms.
This calibration level is equivalent to 140.0 dB or 10.00 m/s2 (dB reference = 1e-6 m/s?) with an accelerometer
sensitivity of 98.1 mV/g. The instrument's frequency response (Ws weighted, 20 dB gain, ICP input) was

then electrically tested as specified in ISO 8041:1990(E).
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0.794 2512 7.943 25.12 79.43 251.2 794.3 2512 7943 25120
Frequency (Hz)
Freq (Hz) Theor Measured Error Tolerance Freq (Hz) Theor Measured Error Tolerance
1.26 -60.0 -59.5 +0.5 +2.0, -998.0 100.00  +0.0 +0.0 +0.0 +0.5, -0.5
1.59 -52.0 -51.9 +0.1 +2.0, -998.0 125.90 +0.0 +0.0 +0.0 +0.5, -0.5
2.00 -44.0 -43.9 +0.1 +2.0, -998.0 158.50 +0.0 +0.0 +0.0 +0.5, -0.5
2.51 -36.0 -35.9 +0.1 +2.0, -2.0 199.50  +0.0 +0.1 +0.1 +0.5, -0.5
3.16 -28.0 -27.9 +0.1 +2.0, -2.0 251.20 +0.0 +0.1 +0.1 +0.5, -0.5
3.98 -19.9 -19.8 +0.1 +2.0, -2.0 316.20 +0.0 +0.1 +0.1 +0.5, -0.5
5.01 -12.2 -12.1 +0.1 +2.0, -2.0 398.10 +0.0 +0.2 +0.2 +0.5, -0.5
6.31 -5.3 -5.3 +0.0 +2.0, -2.0 501.20 +0.0 +0.2 +0.2 +0.5, -0.5
7.94 -1.5 -1.4 +0.1 +2.0, -2.0 631.00 +0.0 +0.2 +0.2 +0.5, -1.0
10.00 +0.0 -0.2 -0.2 +0.5, -1.0 794.30 +0.0 +0.0 +0.0 +0.5, -1.0
12.59 +0.0 +0.0 +0.0 +0.5, -1.0 1000.00 +0.0 -0.6 -0.6 +0.5, -1.0
15.85 +0.0 +0.0 +0.0 +0.5, -1.0 1259.00 -1.7 -2.2 -0.5 +2.0, -2.0
19.95 +0.0 +0.0 +0.0 +0.5, -0.5 1585.00 -4.3 -5.3 -0.9 +2.0, -2.0
25.12 +0.0 +0.0 +0.0 +0.5, -0.5 1995.00 -9.8 -10.1 -0.3 +2.0, -2.0
31.62 +0.0 +0.0 +0.0 +0.5, -0.5 2512.00 -16.3 -17.1 -0.8 +2.0, -2.0
39.81 +0.0 +0.0 +0.0 +0.5, -0.5 3162.00 -25.8 -25.7 +0.1 +2.0, -2.0
50.12 +0.0 +0.0 +0.0 +0.5, -0.5 3981.00 -36.0 -35.5 +0.5 +2.0, -2.0
63.10 +0.0 +0.0 +0.0 +0.5, -0.5 5012.00 -44.0 -49.8 -5.8 +2.0, -998.0
79.43 +0.0 +0.0 +0.0 +0.0, +0.0 6310.00 -52.0 -71.5 -19.5 +2.0, -998.0
7943.00 -60.0 -71.2 -11.2 +2.0, -998.0
10000.00 -68.0 -69.9 -1.9 +2.0, -998.0

This instrument is in compliance with ISO 8041:1990(E) for Type 1 human vibration meters when used with
a Type 1 accelerometer.

Technician: Test Date: Mar 14,2003
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APPENDI X

DC Output Calibration

Miscellaneous Information

This appendix contains additional information about the AC
and DC outputs and measurement ranges for Hand-arm and
Whole Body measurements.

Since the sensitivity will vary a little from unit to unit, the
DC output sensitivity should be calibrated, or measured,
before it is used. Follow these steps to measure the DC out-

put sensitivity.
Step 1 Calibrate the HAV Pro for the accelerometer that
will be used.
Step 2 Setup the HAVPro with the following settings:
a. Operating Mode = Vibration
b. Averaging = Slow
c. Auto Store = Off
d. Weighting = Fc (al channels)
e. Integration = None
f. AC/DC Output =DC: rms (al channels)
Step 3 Thegain setting depends upon the sensitivity of

the accelerometer being used. The table below
shows the appropriate gain setting (for al chan-

5/2/03
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nels) based on the sensitivity of the accelerometer.
The values in the table assume that a calibrator
that vibrates 1g rms and 159.15 Hz, will be used.

Gain setting for various accelerometer sensitivities

1mV/g 10 mV/g 100 mV/g

Gan

60 dB 40 dB 20dB

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Step 10

DC outp

Connect a DC rms voltmeter to the DC output.

Turn on the calibrator and start the HAV Pro run-
ning. The HAV Pro should display an Armslevel
of1g.

Note the voltage reading on the voltmeter. The
voltage correspondsto 1 g rms of acceleration.
The voltage will typically be about 600 mV foral
g rmsinput signal.

Stop and Reset the HAV Pro. Reduce the calibra-
tor’s output level to 0.1 g rms. If thisisn’t possi-
ble, change the HAV Pro’s weighting to Wh
(Hand-Arm mode). The Wh weighting will attenu-
ate the calibrator’'s signal to 0.1 g rms (an attenua-
tion of 20.0 dB).

Turn on the calibrator and start the HAV Pro run-
ning. The HAV Pro should display an Armslevel
of 0.1g.

Note the voltage reading on the voltmeter. The
voltage correspondsto 0.1 g rms of acceleration.
The voltage will typically be about 500 mV for a
0.1 grmsinput signal.

The DC output uses alogarithmic scale. The for-
mulafor the sensitivity is:

(voltage at 1g) - (voltage at 0.1g)
20dB

ut sensitivity =

E-2
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DC output (g) =10

AC/DC Outputs

NOTE: Using the typical values of 600 mV (1g) and 500 mV
(0.1g), the calculated sensitivity would be 5 mV/dB. Note
that the sensitivity is the same regardless of the DC output
setting (i.e. rms, sum, min, max, peak).

Step 11 To convert aDC output voltage to units of g, use
the following formula:

[(present voltage) - (voltage @ 1g)] / (DC output sensitivity) x 20

NOTE: The formula is the same regardless of whether the
DC output is being used to measure rms, min, max, or peak
acceleration. The only difference is the reference voltage
(i.e. the voltage @ 19g). If the DC output is set for rms, min,
or max, the reference voltage is the voltage @ 1g rms. If the
DC output is set to peak, the reference voltage is the voltage

@ 19g peak.

DC Output

For all of the Analog AC and Analog DC outputs, the output
impedance of the HAVPro is 475 ohms. For minimal error,
connect to instruments with an input impedance of greater
than 100,000 ohms when making AC or DC output measure-
ments.

DC output sensitivity = 5 mV/dB (typical). The level varies
between 0 Vdc to 1.0 Vdc.

Since the sensitivity is fixed at approximately 5 mV/dB, the
DC output signal is not affected by the user’s selection for
“display units’ or the user’s selection of the dB reference
value (i.e. 10° m/s? or 10° m/s?).
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AC Output

The DC output is tied directly to the rms, min, max, and
peak values measured by the HAVPro; therefore, the DC
output signal is not available if the instrument has been
RESET. If the instrument isin a RESET condition, the DC
output level will be at approximately -300 mV.

The DC output range covers the entire measurement range
of the HAV Pro. In other words, the DC output signal level is
not affected by the gain settings.

AC Output Gain

VAN (€]

(Gain Setting)

INPUT

The maximum signal produced by the AC output is approxi-
mately 0.5 Vrms. However, the maximum input level mea-
surable by the HAVPro is approximately 5.0 Vrms (a
difference of 20 dB). Therefore, in order for the HAVPro's
AC output to function properly with each range (i.e. gain
settings of 0, 20, 40, and 60 dB), the HAVPro’s gain settings
also affect the AC output signals. For example, with a gain
setting of 0 dB, the HAVPro can measure input signals as
large as 5.0 Vrms. Since these signals exceed the AC output
range, they are attenuated to 0.5 Vrms (a gain of -20 dB) so
that they can be reproduced by the AC output. The table
below shows the correlation between input signal level and
AC output signal level.

AC OUTPUT Gain ACOUTPUT

Maximum Signal Maximum Signal Level

Level (Vrms)

(Vrms)

0dB

50

-20dB 0.5Vrms

20dB

05

odB 0.5Vrms

40dB

0.05

+20 dB 0.5Vrms

60 dB

0.005

+40 dB 0.5Vrms

E-4
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Typical Measurement Ranges for Hand-Arm and Whole
Body Measurements

ICP Accelerometers

Hand-Arm (Wh) and Whole Body (WB, Wc, Wd, We, Wb, Wf, WK)

1mV/g 10mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
9 g g 9 9 g
0dB 5-5000 90-7000 0.5-500 9-700 0.05-50 0.9-70
20dB 0.5-500 9-700 0.05-50 0.9-70 0.005-5 0.09-7
40 dB 0.0'5-50 0.9-70 0.005-5 0.09-7 0.0005-0.5 0.009-0.7
Hand-Arm (Wh)
1mV/g 10mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
9 g g 9 9 g
60 dB 0.01-5 0.2-7 0.001-0.5 0.02-0.7 0.0001-0.05 0.002-0.07
Whole-Body (WB, Wg)
1mV/g 10mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
9 g g 9 9 g
60 dB 0.02-5 0.3-7 0.002-0.5 0.03-0.7 0.0002-0.05 0.003-0.07
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Whole-Body (Wc, Wd, We)

1mV/g 10 mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
g 9 9 g 9 9
60 dB 0.05-5 0.8-7 0.005-0.5 0.08-0.7 0.0005-0.05 0.008-0.07
Whole-Body (Wb, Wf, WK)
1mV/g 10 mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
g g 9 g 9 9
60 dB 0.03-5 0.5-7 0.003-0.5 0.05-0.7 0.0003-0.05 0.005-0.07
Notes

1. The datain the above tables was calculated using the dBuV range data in the HAVPro User Manual.

2. The datain the above table was obtained by electricaly testing the HAV Pro.

3. The datais based on ideal accelerometers (the noise floor and upper limit of the accelerometer were not consid-

ered).

E-6
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Typical Measurement Ranges for General Purpose
Vibration Measurements

ICP Accelerometers

Fa, Fb, Fc, Ws Weighting

1mV/g 10mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
g g g g g g
0dB 5-5000 90-7000 0.5-500 9-700 0.05-50 0.9-70
20dB 0.5-500 9-700 0.05-50 0.9-70 0.005-5 0.09-7
FaWeighting
1mV/g 10mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
g g g g g g
40 dB 0.06-50 1.1-70 0.006-5 0.11-7 0.0006-0.5 0.011-0.7
60 dB 0.04-5 0.8-7 0.004-0.5 0.08-0.7 0.0004-0.05 0.008-0.07
Fb, Fc, Ws Weighting
1mV/g 10mV/g 100 mV/g
Gain RMS Peak RMS Peak RMS Peak
Range Range Range Range Range Range
g g g g g g
40 dB 0.1-50 1.8-70 0.01-5 0.18-7 0.001-0.5 0.018-0.7
60 dB 0.04-5 0.8-7 0.004-0.5 0.08-0.7 0.0004-0.05 0.008-0.07
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Notes
1. The datain the above tables was calculated using the dBuV range data in the HAVPro User Manual.

2. The datain the above table was obtained by electrically testing the HAV Pro.

3. The datais based on ideal accelerometers (the noise floor and upper limit of the accelerometer were not consid-
ered).
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APPENDI X

Service/Warranty Policy

Quest Service Policy

Congratulations! You have purchased one of the finest instruments available, manufactured by
one of the most respected names in safety & industrial hygiene instrumentation. Your instru-
ment is backed by a limited warranty that seeks complete customer satisfaction. Should your
instrument require service for any reason, you can expect prompt and courteous attention.

You must obtain a return authorization prior to shipment. We reserve the right to refuse any
shipments forwar ded without prior authorization.

The following information will expedite the service process and is required when obtaining return
authorization:

1.Model and serial number of each instrument.
2.Description of work required and symptoms of any failuresfor each instrument.

3.VISA, MasterCard or American Express credit card -- or -- company purchase order
number (non-warranty service only).

4.Billing and/or return shipping addresses.
Use one of the methods below to obtain return authorization, service pricing and shipping instructions.
International Customers
Contact your local, factory-authorized distributor from whom the product was purchased. To
obtain the name of the local factory-authorized distributor, contact us via email at

service@quest-technologies.com, via telephone at +(1)-262-567-9157 or via fax at +(1) 262-567-
4047.
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U.S.A Customers Only
-Go to the service section of our web site at www.quest-technol ogies.com.

-Contact usviaemail at service@quest-technologies.com

-Contact us at (800) 245-0779. Office hours are 8:00 AM to 5:00 PM U.S. Central Time.

Quest Warranty Policy

Quest Technol ogies warrants our instrumentsto be free from defectsin materials and workmanship for
one year under normal conditions of use and service. For U.S.A. customers, we will replace or repair
(our option) defective instruments at no charge, excluding batteries, abuse, misuse, aterations, physi-
cal damage, or instruments previously repaired by other than Quest Technologies. Microphones, sen-
sors, printers, and chart recorders may have shorter or longer warranty periods. This warranty states
our total obligation in place of any other warranties expressed or implied. Our warranty does not
include any liability or obligation directly resulting from any defective instrument or product or any
associated damages, injuries, or property loss, including loss of use or measurement data.

For warranty outside the U.S.A., aminimum of one year warranty applies subject to the same limita-
tion and exceptions as above with service provided or arranged through the authorized Quest distribu-
tor or our Quest European Service Laboratory. Foreign purchasers should contact the local Quest
authorized sales agent for details.
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