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Warranty, Service, Repair, and
Return Policies and Instructions

The information contained in this document supersedes all similar information that

may be found elsewhere in this manual.

Total Customer Satisfaction — PCB
Piezotronics guarantees Total Customer
Satisfaction. If, at any time, for any
reason, you are not completely satisfied
with any PCB product, PCB will repair,
replace, or exchange it at no charge. You
may also choose to have your purchase
price refunded in lieu of the repair,
replacement, or exchange of the product.

Service — Due to the sophisticated nature
of the sensors and associated
instrumentation provided by PCB
Piezotronics, user servicing or repair is
not recommended and, if attempted, may
void the factory warranty. Routine
maintenance, such as the cleaning of
electrical connectors, housings, and
mounting surfaces with solutions and
techniques that will not harm the
physical material of construction, is
acceptable. Caution should be observed
to insure that liquids are not permitted to
migrate into devices that are not
hermetically sealed. Such devices should
only be wiped with a dampened cloth
and never submerged or have liquids
poured upon them.

Repair — In the event that equipment
becomes damaged or ceases to operate,
arrangements should be made to return
the equipment to PCB Piezotronics for
repair. User servicing or repair is not
recommended and, if attempted, may
void the factory warranty.

Calibration — Routine calibration of
sensors and associated instrumentation is

recommended as this helps build
confidence in measurement accuracy and
acquired data. Equipment calibration
cycles are typically established by the
users own quality regimen. When in
doubt about a calibration cycle, a good
“rule of thumb” is to recalibrate on an
annual basis. It is also good practice to
recalibrate after exposure to any severe
temperature extreme, shock, load, or
other environmental influence, or prior
to any critical test.

PCB Piezotronics maintains an I1SO-
9001 certified metrology laboratory and
offers calibration services, which are
accredited by A2LA to ISO/IEC 17025,
with full traceablility to N.L.S.T. In
addition to the normally supplied
calibration, special testing is also
available, such as: sensitivity at elevated
or cryogenic temperatures, phase
response, extended high or low
frequency response, extended range, leak
testing, hydrostatic pressure testing, and
others. For information on standard
recalibration services or special testing,
contact your local PCB Piezotronics
distributor, sales representative, or
factory customer service representative.

Returning Equipment - Following
these procedures will insure that your
returned materials are handled in the
most expedient manner. Before returning
any equipment to PCB Piezotronics,
contact your local distributor, sales
representative, or factory customer
service representative to obtain a Return



Materials Authorization (RMA)
Number. This RMA number should be
clearly marked on the outside of all
package(s) and on the packing list(s)
accompanying the shipment. A detailed
account of the nature of the problem(s)
being experienced with the equipment
should also be included inside the
package(s) containing any returned
materials.

A Purchase Order, included with the
returned materials, will expedite the
turn-around of serviced equipment. It is
recommended to include authorization
on the Purchase Order for PCB to
proceed with any repairs, as long as they
do not exceed 50% of the replacement
cost of the returned item(s). PCB will
provide a price quotation or replacement
recommendation for any item whose
repair costs would exceed 50% of
replacement cost, or any item that is not
economically feasible to repair. For
routine calibration services, the Purchase
Order should include authorization to
proceed and return at current pricing,
which can be obtained from a factory
customer service representative.

Warranty — All equipment and repair
services provided by PCB Piezotronics,
Inc. are covered by a limited warranty
against  defective material and
workmanship for a period of one year
from date of original purchase. Contact

PCB for a complete statement of our
warranty. Expendable items, such as
batteries and mounting hardware, are not
covered by warranty. Mechanical
damage to equipment due to improper
use is not covered by warranty.
Electronic circuitry failure caused by the
introduction of unregulated or improper
excitation power or electrostatic
discharge is not covered by warranty.

Contact Information - International
customers should direct all inquiries to
their local distributor or sales office. A
complete list of distributors and offices
can be found at www.pch.com.
Customers within the United States may
contact their local sales representative or
a factory customer service
representative. A complete list of sales
representatives can be found at
www.pcb.com.  Toll-free  telephone
numbers for a factory customer service
representative, in the division
responsible for this product, can be
found on the title page at the front of this
manual. Our ship to address and general
contact numbers are:

PCB Piezotronics, Inc.

3425 Walden Ave.

Depew, NY 14043 USA

Toll-free: (800) 828-8840

24-hour SensorLine*™: (716) 684-0001
Website: www.pch.com

E-mail: info@pch.com
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Introduction

The 649A03 Bearing Condition Transmitter is a USBgPammable loop powered device

with 4-20mA output, all contained in typical vibi@t sensor housing. It is specifically
designed to provide early warning of typical balling element bearing faults such as cracked
races, spalling, brinelling and looseness. It hasrmodes of detection that are user selectable
by a simple software program through a PC’s USB. d@dre options includMS

acceleration, True Peak acceleration, Compensated Peak acceleration using bearing
diameter and speed to normalize outfrest Factor, andCrest factor Plus(based on

original combination of the peak, RMS, and crestdg for improved detection on variable
speed machinery. A structure diagram of the trattismand test results are discussed.

Machinery and mechanical systems face potentiréaiwvhen the ability to function

normally is compromised due to worn components leemwoperation conditions diverge from
normal. Continuous monitoring of vibration levelps avoid expensive unplanned
shutdowns by detecting machinery faults before thegome catastrophic events. It is known
that machinery vibration changes when problems asalorn bearings occur. Bearings are
needed whenever one part of a machine slides agaiather, and can be classified as either
sliding or rolling contact bearings. For rollingntact bearing condition monitoring, The
Rolling/Ball bearing Condition Transmitter, a neld programmable and cost-effective
sensor has been designed. The sensors are coadtwittt a two pin independent polarity
connector and can work directly with PLC, DCS, @ABPA, and other plant information
systems. All parameters and configurations of #reser are USB programmable through a
PC.

Two groups of methods are widely adopted for therdeination of rolling bearing health and
the presence of faults. Although not always possithle best results are obtained when both
methodologies are adopted.

The first group of methods, which are diagnostigsriated, is based on the separation and
analysis of discrete components of certain fregigsnehich make up excited oscillations in
the bearing. The diagnostic features are frequennyponents of the spectrum and
characteristics of the signal pulse shaped assacvith the characteristic frequencies of the
bearings. These are the pulse peak value (usualigdnic amplitude), the ratio of the
harmonic energy to the noise level, and the angditof spectrum components at the pulse
repetition frequency. To analyze these paramatsesjs made of vibration signal spectra,
spectra of AM-envelopers of narrow band high freggyecomponents of the vibration signal
in a range of 0.1 to 40 kHz and vibration time waves.
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The second group of methods is based on the detation of the technical condition of the
bearing as a whole. In the case of loss of serbitiBa it is paramount to determine the
necessity of bearing replacement (i.e. determshbetlth). The cause of the failure may be
determined later, if required, by visual inspectufrthe bearing. The condition of the bearing is
evaluated by the degree of development of deg@uadi process that may be separated into four
known stages. The following is a list of possiblagihostic parameters (RMS and Peak of
acceleration, characteristics of amplitude distridoy moment characteristics (dispersion,
excess), correlation and regression variances imeldiscriminates, various parameters with
use of Peak(Crest) Factor and its combination RMS and Peak of vibration and comparison
of vibration parameters in various frequency baii®e important property of the field
applicable methods is a strong ability to sepacateent process characteristics, such as speed
and loading, from bearing defects. The RMS, Shadk&? Crest Factor, Kurtosis, High
Frequency Resonance Technique (HERT), Spike EnergySE, HFD, etc., are the main
methods of bearing conditions related to the segwadp. Several popular methods for
determining bearing conditions are listed below.

* Real or true PK of Acceleration and HFD

* True RMS of Acceleration

» Crest (peak) factor CF = Ap/Ams (trend is required)

» Shock pulse method (rpm is required)

© Wix (Apk/Ams) + W2 X Arms

» Enveloping with Spectrum Analyses, Cepstrum and others

+ K -—factor K= ApkxAms and other high order moments (rpm is required)
»  Strum factor Ko/Kt = ApkoXAmso/Apkt X Amst

* Kurtosis (rpm is required)

* Modulation deepness of envelop signal (rpm is required)

The 649A03 product uses the first five methods listed above. When programming the sensor,
the user selects the method most closely matched to his application. Factory application
assistance is always available 24/7.
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The Bearing Condition Transmitter can be programmed by the user by using the 600A21
programming kit for the 2-pin Mil Style connector. The kit contains the 070A89 programmer
cable as well as the software on a CD. The 600A2X kit contains the same plus and extra cable
adapter (model 042M17) for use with integral cable models as well as the terminal block style
connector used in conjunction with a 90 °conduit e Ibow for hazardous areas. The latest copy of
this software is also available as a free download via the IMI Website (www.imi-sensors.com).
The software must be installed on the computer before connecting the programming cable to
sensor.

Program Installation

Copy the Files: Insert the software disk provided into the CD drive. Create a new directory on the
computer and copy the entire contents of the disk to the directory created. Be sure to remember where
this new file is located, because you will need to browse to it once the device is first connected.

Install the Drivers and Software: NOTE: If the computer does not find the new hardware automatically
as described below, the drivers can also be installed by either using the “Add Hardware” function in the
Control Panel or by gong to System, Hardware, Device Manager in the Control Panel. Please contact IMI
if you need further assistance.

NOTE: It is important to connect the USB Programmer in the sequence described for proper operation.
Connect the Model 070A89 USB Programmer first to the 2-pin MIL connector on the Series 649A and
then to the USB connection on the computer. If the switch has a terminal block connector or integral
cable, use the Model 042M17 adapter cable with the USB Programmer. After a few seconds, you will be
prompted with the following message. Note: In some cases, you may not get this message but get the
one that follows it below.

-

Found Mew Hardware Wizard

Welcome to the Found New
:‘? Hardware Wizard

Windows will search for cument and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site fwith your permission).

Can Windows connect to Windows Update to search for
software?

() Yes, this time only
(") Yes, now and every time | connect a device
() No, not this time

Click MNesd to continue.

et = l [ Cancel

Select “Yes, this time only” and click
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The following screen should appear, select “Install from a list or specific location” and click

Found Mew Hardware Wizard

%

This wizard helps you install software for:

Programmator. 2.1

Z'\.-f\,] I your hardware came with an installation CD
i or floppy disk, insert it now.

What do you want the wizard to do?

() Ingtall the software automatically (Recommended)
(%) Install from a list or specific location (Advanced)

Click Mext to continue.

[ < Back H Mea = l[ Cancel

At the next screen prompt, select the option to “Include this location in the search”, and click
to select the “Calibrator1Driver” folder that is a subfolder of the “Software for 649AXX” folder that you

created when you copied the files. Click

-

Found New Hardware Wizard

Please choose your search and installation options.

(*) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[ 5earch removable media floppy, CO-ROM...)
Include this location in the seanch:

CDocuments and Settings ey Desktop RMP So |+
(") Dont search. | wil choose the driver to install.

the driver you choose will be the best match for your hardware.

Choose this option to select the device driver from a list. Windows does not quarantee that

< Back ][ Mext = ][ Cancel
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When the following screen appears; click “Continue Anyway”

Hardware Installation

L ] E The software you are installing for this hardware:
L
Calibrator v2.1

has not passed Windows Lngl:n testlng tl:u venf'_.r rts n:-:umpatll:ullrt'_.r
with Windows XP. (Tell me w g test t.)

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has

passed Windows Logo testing.

[ Cantinue Amyway ] l STOP Installation

The drivers will now be properly installed and you should get the following screen. Click “Finish”. The

software is now ready to use.

Hardware Update Wizard

Completing the Hardware Update
% Wizard
3§

The wizard has finished installing the software for:

% Calibrator w2 1

Click Finish to close the wizard.
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¥i Programmator - Bearing
Command  Help

Setup

Constant 5peed Machinery Status

1 &« Apk 3 A pk with 1 2 3 4 5
compensation [ S R i Status

2 Ams

Full l—."] a. pk

Scale . .
From BearingT ransmitter

Yariable Speed Machinery

4 " CF 5 ¢ CF+

A 649 Series Programming Screen similar to theatiove will be displayed. The data in the
“STATUS” window indicates the current programmiregtsgs of the Series 649 Sensor. The
left side of the screen provides the choices fogmamming the sensor and consists of 2
sections. The top left section is used to progranstant speed machinery and includes the
following selections: True Peak of accelerationpd, True RMS of acceleration (A rms),
which are both user programmable from 2-50 g. hive thoice is True Peak of acceleration
with compensation (A pk with compensation) whiclaishodified shock pulse method for non-
resonance measurements. This selection will cathi® user to enter the bearing diameter as
well as the rotation speed. The bottom sectiors&ldor “Variable Speed Machinery” and
includes Crest (peak) factor which is the rati®o€eleration peak and Acceleration RMS and is
represented as sensor output in mA equal to th& k& Crest Factor Plus (CFR+) is a
combination of the Peak, RMS and Crest Factor idifieal known technology for improving
bearing defect detection on variable speed machifiére output is useful for detecting high
level defects. The CF+ algorithm recognizes wherale get severe enough to increase RPM
output (acting to reduce the value of CF ratio) eachpensates for it. Once the proper mode is
selected from the above and entered into the pno¢ineough 070A89 programming cable by
selecting the set up button.
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Dimension Drawing

Inch (mm)

PAGE 9

ONIHOLINOW NOILIANOD IANIHOVIN 404 NOILVLININNGLSNI ANV SHOSN3S



MMISENSORS

A PCB PIEZOTRONICS DIV,

Operation and Wiring

Standard Wiring

The Model 649A Series operates from a standard 2-wire, 4-20mA loop. If using a loop powered unit,

attach the positive (+) input from the power supply to Pin A or Red wire on the sensor and the negative (-

) input from the power supply to Pin B or Blue wire of the sensor.

Figure 1 — wiring: loop powered Figure 2 — wiring: loop powered/DC
source
<L Positive <L Positive
A B Negative A B Negative
Readout
Device

If using a standard DC power supply, install either an ammeter and/or load resistor in line with the output,
Pin B or Blue wire.

The resistor will generate a DC voltage that is proportional to current by:

V=IR
If R=5000hmsand | = 6mA, thenV = 3vDC

Note:
- Resistor value must be less than: (Vsupply — 12) x 50.

- For integral cable sensors: RED wire is positive, BLUE wire is negative.
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Block Diagram

Piezo- % Vibration
Sensor

| Filter 1 »] Ampl. > PK - A/D
Detector
Filter 2
! CPU
RMS
Detector
Switch
Digital )
Interface
4-20mA OUT/Power * ‘ vl [ D/A

Power

Supply

Simplified block diagram of the bearing Condition Transmitter is shown above.

The Bearing Condition Transmitter includes an endleedaccelerometer (piezo-sensor) that
generates a voltage output that is proportion#teécshock and vibration sensed on the machine
bearing. The output of the sensor is passed thraumand pass filter (250 Hz to 10+ kHz) and
coupled through an amplifier to a high speed ped&daor and thru another band filter (2.5 kHz
to 10+kHz) or directly to a true RMS detector.

The PK detector and RMS detector monitor the caomotits vibration signal and hold the highest
values seen within the sample window. The PK andSRAsllues are passed through the analog-
to-digital convertor (A/D) to the CPU. The sensatput is a 4-20 mA current proportional to
measured parameter based on the USB programmadysett
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Installation

When choosing a mounting method, consider cloge\atlvantages and disadvantages of each
technique. Typical mounting types are stud, dieglttesive, adhesive mounting base and
magnetic mounting base. Since the frequency respeiimited to 1 kHz on the 640/641, any
of the four methods can be used without serioui$gcting the data values. The mounting
method might affect some of the 649 series becalg® increased frequency response.

Direct Adhesive Mount Procedure

For restrictions of space or for convenience, most sensors (with the exception of integral stud models)

can be adhesive-mounted directly to the machine surface.

STEP 1 Prepare a smooth, flat mounting surface. A minimum surface finish of 63 pin [0,00016 mm]

generally works best.
STEP 2 Place a small portion of adhesive on the underside of the sensor. Firmly press down on the top
of the assembly to displace any adhesive. Be aware that excessive amounts of adhesive can make

sensor removal difficult.

Figure 5 — direct adhesive mounting

Typical
Accelerometer

Firmly Press Down

Adhesive
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Standard Stud Mount Procedure

This mounting technique requires smooth, flat contact surfaces for proper operation and is recommended

for permanent and/or secure installations. Stud mounting is also recommended when testing at high

frequencies.

Note: DO NOT attempt mounting on curved, rough or uneven surfaces, as the potential for misalignment

and limited contact surface may significantly reduce the sensor’s upper operating frequency range.

Figure 6 — mounting surface preparation
1/4-28 Stud 1/4-28 Captive Screw

1.1 Times
A (in) 0.250 0.250 L Sensor Diameter
B (in) 0.350 0.350 r
A A
Torque (ft-1b) 2t05 2t05 kAl l

B |
v

v
STEP 1 First, prepare a smooth, flat mounting surface, and then drill and tap a mounting hole in the

center of this area as shown in Figure 6. A precision-machined mounting surface with a minimum finish of
63 pin [0,00016 mm] is recommended. (If it is not possible to properly prepare the machine surface,
consider using an adhesive mounting pad as a possible alternative.) Inspect the area, checking that

there are no burrs or other foreign particles interfering with the contact surface.
STEP 2 Wipe clean the mounting surface and spread on a light film of grease, oil or similar coupling fluid

prior to installation.

Figure 7 — mounting surface lubrication

=

Adding a coupling fluid improves vibration transmissibility by filling small voids in the mounting surface

and increasing the mounting stiffness. For semi-permanent mounting, substitute epoxy or another type

of adhesive.

STEP 3 HAND-tighten the sensor/mounting stud to the machine, and then secure the sensor with a
torque wrench to the mounting surface by applying the recommended mounting torque (see enclosed
specification data sheet for proper mounting torque). It is important to use a torque wrench during this
step. Under-torquing the sensor may not adequately couple the device; over-torquing may result

in stud failure and possibly permanent damage.
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Adhesive Stud Mount Procedure

Adhesive mounting is often used for temporary installation or when the machine surface cannot be
adequately prepared for stud mounting. Adhesives like hot glue or wax work well for temporary mounts;

two-part epoxies and quick-bonding gels provide a more permanent mount.

Note: Adhesively mounted sensors often exhibit a reduction in high-frequency range. Generally, smooth
surfaces and stiff adhesives provide the best frequency response. Contact the factory for recommended

epoxies.

This method involves attaching a base to the machine surface, then securing the sensor to the base.

This allows for easy removal of the accelerometer.

STEP 1 Prepare a smooth, flat mounting surface. A minimum surface finish of 63 pin [0,00016 mm]

generally works best.

STEP 2 Stud-mount the sensor to the appropriate adhesive mounting base according to the guidelines
set forth in Steps 2 and 3 of the Standard Stud Mount Procedure.

STEP 3 Place a small portion of adhesive on the underside of the mounting base. Firmly press down on

the assembly to displace any extra adhesive remaining under the base.

Figure 8 — mounting base: adhesive installation

Firmly Press Down
Mounting Base

Sensor Stud Mounts
to Top Surface of
Mounting Base

Adhesive
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Magnetic Mount Procedure

Magnetic mounting provides a convenient means for making portable measurements and is commonly

used for machinery monitoring and other portable or trending applications.

Note: The correct magnet choice and an adequately prepared mounting surface is critical for obtaining
reliable measurements, especially at high frequencies. Poor installations can cause as much as a 50%
drop in the sensor frequency range.

Not every magnet is suitable for all applications. For example, rare earth magnets are commonly
used because of their high strength. Flat magnets work well on smooth, flat surfaces, while dual-
rail magnets are required for curved surfaces. In the case of non-magnetic or rough surfaces, it
is recommended that the user first weld, epoxy or o therwise adhere a steel mounting pad to the

test surface. This provides a smooth and repeatabl e location for mounting.

Figure 9 — magnet types

Sensor Stud Mounts to
Top Surface of Magnet

P

Flat Magnet Dual-Rail Magnet Mounting Pad
with Magnet

STEP 1 After choosing the correct magnet type, inspect the unit, verifying that the mounting surfaces are
flat and smooth.

STEP 2 Stud-mount the accelerometer to the appropriate magnet according to the guidelines set forth in
Steps 2 and 3 of the Standard Stud Mount Procedure.

STEP 3 Prepare a smooth, flat mounting surface. A minimum surface finish of 63 pin [0.00016 mm]
generally works best. After cleaning the surface and checking for burrs, wipe on a light film of silicone
grease, machine oil or similar-type coupling fluid.

STEP 4 Mount the magnet/sensor assembly to the prepared test surface by gently “rocking” or “sliding” it

into place.

Note: Magnetically mounting accelerometers carelessly has the potential to generate very high (and very
damaging) g levels. To prevent damage, install the assembly gently. If unsure, please contact the

factory for assistance.
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Warning 1 — ESD sensitivity

The power supply/signal conditioner should not be o pened by anyone other than qualified service
personnel. This product is intended for use by qualified personnel who recognize shock hazards and

are familiar with the safety precautions required to avoid injury.

Warning 2 — ESD sensitivity

This equipment is designed with user safety in mind; however, the protection provided by the equipment

may be impaired if the equipment is used in a manner not specified by PCB Piezotronics, Inc.

Caution 1 — ESD sensitivity

Cables can kill your equipment.  High voltage electrostatic discharge (ESD) can damage electrical
devices. Similar to a capacitor, a cable can hold a charge caused by triboelectric transfer, such as that

which occurs in the following:

= Laying on and moving across a rug, \ ’
= Any movement through air, \ }
= The action of rolling out a cable, and/or ‘

= Contact with a non-grounded person.
CAUTION

ELECTROSTATIC

The PCB solution for prOdUCt Safety: DISCHARGE SENSITIVE

= Connect the cables only with the AC power off.

= Temporarily “short” the end of the cable before attaching it to any signal input or output.

Caution 2 — ESD sensitivity

ESD considerations should be made prior to performi ng any internal adjustments on the
equipment. Any piece of electronic equipment is vulnerable to ESD when opened for adjustments.
Internal adjustments should therefore be done ONLY at an ESD-safe work area. Many products have

ESD protection, but the level of protection may be exceeded by extremely high voltage.
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Warranty

IMI instrumentation is warranted against defective material and workmanship for 1 year unless otherwise
expressly specified. Damage to instruments caused by incorrect power or misapplication, is not covered
by warranty. If there are any questions regarding power, intended application, or general usage, please
consult with your local sales contact or distributor. Batteries and other expendable hardware items are

not covered by warranty.

Service

Because of the sophisticated nature of IMI instrumentation, field repair is typically NOT recommended
and may void any warranty. If factory service is required, return the instrumentation according to the
“Return Procedure” stated below. A repair and/or replacement quotation will be provided prior to
servicing at no charge. Before returning the unit, please consult a factory IMI applications engineer

concerning the situation as certain problems can often be corrected with simple on-site procedures.

Return procedure

To expedite returned instrumentation, contact a factory IMI applications engineer for a RETURN
MATERIAL AUTHORIZATION (RMA) NUMBER. Please have information available such as model and
serial number. Also, to insure efficient service, provide a written description of the symptoms and
problems with the equipment to a local sales representative or distributor, or contact IMI if none are

located in your area.

Customers outside the U.S. should consult their local IMI distributor for information on returning
equipment. For exceptions, please contact the International Sales department at IMI to request shipping
instructions and an RMA. For assistance, please call (716) 684-0003, or fax us at (716) 684-3823. You

may also receive assistance via e-mail at imi@pch.com or visit our web site at www.pcb.com.
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MMISENSORS

A PCB PIEZOTRONICS DIV,

Customer Service

IMI, a division of PCB Piezotronics, guarantees Total Customer Satisfaction. If, at any time, for any
reason, you are not completely satisfied with any IMI product, IMI will repair, replace, or exchange it at no

charge. You may also choose to have your purchase price refunded.

IMI offers to all customers, at no charge, 24-hour phone support. This service makes product or
application support available to our customers, day or night, seven days a week. When unforeseen
problems or emergency situations arise, call the IMI Hot Line at (716) 684-0003, and an application

specialist will assist you.

AIMISENSORS

A PCB PIEZOTRONICS DIV.

3425 Walden Avenue, Depew, NY 14043-2495
Phone: (716) 684-0003 »« USA Fax: (716) 684-3823 ¢ INTL Fax: (716) 684-4703

ICP® is a registered trademark of PCB Group, Incorporat  ed,
which uniquely identifies PCB sensors that incorpor ate built -in microelectronics.
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45610

PCB Ptezotronics Inc. claims proprietary rights in
the information disclosed hereon. Neither it nor any
reproduction thereof will be disclosed to others
without the wiitten consent of PCB Piezolronics Inc.

1.25 [31.8] HEX
@1.34 [34.1]
ACROSS CORNERS

REVISIONS
REV DESCRIPTION ECO
A CORRECT MODEL NUMBER IN TITLE 33352

PINS ARE BI-POLAR

2.6 [66]

1.87 [47.5]

.80 [20.3]

l

]
]

~——@1.24 [31.5]

@.920 [23.37]

128 UNF-28 ¥ D

MIL-C-5015 CONNECTOR
/2 PIN RECEPTACLE

D MODEL 081A40 MOUNTING STUD SUPPLIED AS STANDARD. FOR M PREFIXES (M649A03)
MODEL MO8TA6T (M6 X 1.0 TO%—QB) MOUNTING STUD REPLACES 081A40.

CPCB PIFZ0TRONICS

3425 WALDEN AVE, DEPEW, NY 14043
(716) 684-0001 E-MAIL: sales@pcb.com

DWG. NO.

45610

UNLESS OTHERWISE SPECIFIED TOLERANCES ARE: DRAWN CHECKED ENGINEER

DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS — ”
[ IN BRACKETS | F> L %_//o th 7(‘} {0 D 7/6/10
DECIMALS XX #.03 DECIMALS X #0.8 TITLE
XXX £.010 XX %0.25
OUTLINE DRAWING
ANGLES + 2 DEGREES ANGLES + 2 DEGREES
MODEL 649A03 s SODE |
BEARING FAULT PROTECTOR 52481
FILLETS AND RADII FILLETS AND RADII
.003 - .005 0.07 - 0.13
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