OPERATOR’S MANUAL

480 VIBRATION SWITCH: 24 VDC
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LIST OF ACRONYMS AND ABBREVIATIONS

AC Alternating Current

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

FS Full Scale

mA Milliamp

mVv/G Millivolt/G Force

R59 Potenuometer No. 39 to adjust the time delay for the alarm,
R60 Potentiometer No. 60 to adjust the alarm setpoint.

R63 Potentiometer No. 65 to adjust the shutdown time delay,
R70 Potentiometer No. 70 to adjust the shutdown setpoint.
S1 Switch to field adjust the state ol the relays

52 Switch to field adjust the voltage of the AC power in
TBI-5 Terminal Block Location 5

TBI-6 Terminal Block Location 6

TBI-9 Terminal Block Location 9

UNC Unified National Coarse

VAC Voltage, Alternating Current



1.0 INTRODUCTION

The Vitec 480'*) Vibration Switch is an economical approach to accurate and reliable vibration
protection for rotating machinery. Though apparently simple in design, the 480 is a sophisticated
vibration monitoring system, and therefore requires some care during installation.

Installation and operation of this unit will be simple and easy if the instructions are followed.

READ THIS MANUAL THOROUGHLY TO
AVOID ANY POTENTIAL START-UP PROELEMS

1.1 Receiving and Handling

This section covers acceptance, storage and warranty.

1.1.1 Acceptance

[nspect this equipment thoroughly before accepting from the transportation company. If any of the
goods are missing or damaged, have the express agent make the proper notation on the freight bill or
express receipt. Request the carrier to make an inspection. Claims for loss or damage in shipment
must not be deducted from the Vitec invoice, nor should payment of the Vitec invoice be withheld
awaiting adjustment of such claims since the carrier guarantees safe delivery. If the equipment is not to
be installed within three weeks, repack the goods and adhere to the guidelines of ANSI/ASME
Specification N45.2.2 (level B).

If definite damage has been incurred to yvour shipment and the situation is urgent, contact Customer
Service at Vitec for assistance.

.12 Equipment Storage

Store equipment per ANSI/ASME Specification N45.2.2 (level B).

1.1.3 Warranty

The seller warrants that the goods manufactured by it will be free [tom defects in material or
workmanship for one year from the date of the invoice for the material. For this warranty to be in
eftect, the specific item claimed to be defective must be returned to the seller, transportation prepaid,
no later than five days after the expiration of the warranty period. The seller’s liability for incidental
and consequential damages is expressly excluded. This warranty shall not apply to any goods that have
heen subjected to misuse, improper installation, repair, alleration, neglect, accident, use exceeding the
published maximum ratings, or damage during shipment. The forcgoing warranty is in licu of all other
warranties, expressed or implied, including those of merchantability or fitness for any purpose not
expressly set forth herein.

(a) In this manual the Vitec 480 means the 24 VDC version.
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2.0 PRODUCT DESCRIPTION

The 480 measures the vibration level of a machine ta which it is mounted. Tt pravides two solid-state
relay (transistor) closures when preset vibration levels are exceeded, thereby offering protection from
excessive vibration. One provides an alarm or warning, the second provides for shutdown or “trip”.

T'he 480 incorporates a built-in vibration sensing element and electronics to measure the vibration in
terms of the velocity of vibration. Those familiar with setpoints given in displacement (mils) can
convert to velocity (in/sec) via the vibration conversion chart as shown in Figure 1. All figures are
located at the end of this manual. For more detailed information on acceptable vibration levels, please
request a copy of Vitec’s Vibration Primer.

The 480 also includes several electrical outputs that are very useful. A 4-20) mA signal proportional to
the overall vibration level will allow the unit to be connected to a remote device for purposes of
reading or recording the vibration level. Common applications include connection to meters, data
loggers, or recorders.

An AC signal, switch selectable [or either acceleration or velocity, is also provided. This signal is
proportional to the actual vibration being measured by the transducer. Common applications for this
signal include connection to an oscilloscope to view the raw transducer signal or connection to a real-
time analyzer for analysis of the vibration being measured.

3.0 ELECTRICAL INSTALLATION
Proper electrical installation is essential.

The 480 is often used to replace less effective mechanical switches which have no electrical installation
restrictions. A little care here will assure a trouble-free installation.

Follow the wiring diagram shown in Figure 2. Make special note of the following:

1. The system requires a good mstrument earth ground. Do not use the machine itself as a
ground as it normally will not provide proper grounding.

Do not use a ground that is common to other large pieces of electrical machinery. Electrical
noise or surges from these machines can feed back into the 480 and cause false tripping.

2. The alarm and shutdown outputs are completely isolated from the monitor electronics. One
or two separate sources of DC power can be used because of the isolation. The maximum
load current is 1.0 amp with a 24 volt DC supply. There is no minimum current required for
switch operation.

3. Make sure that the voltage input lines and the relay output lines are fused as noted on the
wiring diagram shown in Figure 2.

4. If the AC output signal is utilized, use a good grade of shielded twisted cable. Be sure to
keep the cable separated from other AC or power cables.



5. Do not use oversized cable, as space inside the housing is limited. Trim the cable to its
proper length, so that excessive cable is not crammed into the housing. Route the cable so as
to avoid physical contact with the sensing element attached to the base of the housing.

Unless this is done it may cause noise and false alarms or shutdowns. Make sure that the
electrical connections are not putting excessive force on the terminal block or printed circuit
board.

Reread this section to ensure the installation conforms. The warranty will not cover failure to follow
these instructions.

4.0 MECHANICAL INSTALLATION

The 480 Vibration Switch is sensitive to vibration in one direction only. Makc: sure the unit is oricnted
properly to measure the type of vibration being monitored.

If the required mounting location is not known, the vibration switch should generally be mounted to
measure the RADIAL vibration {(axis of sensitivity perpendicular to the rotating shaft). Please see
section 7 for a typical mounting location. Note that the mounting location shown is only general in
nature. The machine manufacturer is the best source of mounting location information.

Mounting Tips:

1. Be sure the vibration switch 1s mounted FIRMLY to the machine. A switch that 1s not
mounted firmly to the machine will measure ils own vibration in addition to the vibration

of the machine (see Section 7).

2. Water or moisture in the electronics will cause failure of the umt! Be sure to seal all

threads with thread sealing tape supplied with the unit. Use proper procedures to seal the
cable entry hole. Failures caused by improper sealing are NOT covered under warranty.

& Try to orient the unit so that the setpoint adjustinents are accessible after the unit is
mounted. Someone may want to change the setpoints in the future.

5.0 SETPOINT ADJUSTMENT

The ALARM and SHUTDOWN setpoints are adjusted via two potentiometers located on the printed
circuit card (see Figure 3). For alarm setpoint adjust R60; for shutdown setpoint adjust R70. Do not
attempt to adjust the small square potentiometers also located on the printed circuit board. These
potentiometers are used for calibration of the unit.

The setpoint adjustments are calibrated for 0 to 100% relative to full scale. Simply turn the
potentiometer until the arrow lines up with the required setpoint level. Do not use excessive force. Do
not try to turn the potentiometer beyond its stops. Both potentiometers are single-turn potentiometers.

A 0 to 20 sec adjustable time delay is built into the alarm and shutdown circuits to help avoid false
shutdowns. The unit is shipped with O sec time delay, but can be adjusted in the field for up to 20 sec.
Turn the potentiometers provided clockwise to increase the time delay, adjust potentiometer R39 for
alarm time delay and R635 for shutdown time delay (see Figure 3).



6.0 RELAYS

Both the alarm and shutdown solid-state relays (transistors) are set at the factory to be normally open
below the setpoint. Think of them as single pole light switches that are normally off or open, but turn
on or close when the vibration level gets too high. The relays are not dry contacts. To operate
properly. the switched load must operate at 24 VDC, with maximum current of 1 Amp.

The relays can be changed to normally closed below setpoint (open when the vibration setpoints are
exceeded) using switch S1. When switch S1 is in positions 1 & 2, alarm and shutdown relays are
normally open. Switching S1 to the opposite position makes the relays normally closed (see Figure 3).

When shipped from the factory, the relays are normally LATCHING. This means that after the
vibration returns to a normal level, the relays will NOT reset themselves. They must be manually reset
vid a remote reset switch which you, the Customer, must provide since it does not come with the 480.
The 480 can be changed to a NON-LATCHING configuration in the field by installing a jumper
between terminal block points TB1-5 and TE1-9. With this jumper installed, the relays will
automatically reset themselves when the vibration returns to a level less than the setpoint.

If desired, the relay action can be inhibited by connecting terminal points TB1-6 and TB1-9. This
feature is normally only used during machine tests or repair procedures. BE AWARE that when you
use this feature it totally eliminates operation of the relays. No vibration protection is available while
this feature is in use.

7:0 TYPICAL INSTALLATION

This section covers mounting and electrical installation and checkout.

5 | Vibration Switch Mounting

Mount the 480 perpendicular to the shall {or radial vibration applications and parallel to the shaft for
axial vibration applications. Unit may be mounted in any position perpendicular to the direction of
vibration to be monitored.

MOUNTING: Mount 480 on or as close as possible
to the bearing housing. A 3/4 in-10
UNC -2B tapped hole, or a 3/4 in
spot welded nut, with a minimum
3/4 m full thread depth 18 required.

Bearing
Housing



Run the jam nut, by hand, to the body of the 480, then thread the 480 into the tapped hole or welded
nut by turning the body. When a minimum engagement of 3/4 in has been attained, continue to turn
until desired cable direction is reached, then tighten jam nut against bearing housing or welded nut.

NOTE: DO NOT ATTEMPT TO TURN THE
STUD RELATIVE TO THE BODY.

T2 Electrical Installation and Checkout

Prior to installation, vibration readings should be taken at the location of the installation on the machine
bearing to be monitored. ldeally, this reading should be at least 20% of the [ull scale range of the
specific 480 being used.

Remove the top cover of the 480, make elecirical connections as shown in Figure 2. Adjust the
setpoint potentiometer(s) for the desired alarm and/or shutdown point(s). Replace the cover, using pipe
tape on the threads of body to insure a watertight seal of the unit. Tighten the cover securely.

8.0 SPECIFICATIONS

Figure 4 presents the 480 Vibration Switch’s specifications.
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EXAMPLE: 2.00 Mils at 3000 RPM = 0.016 (\) (Ha)
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A= 0250Gs
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FIGURE 1 DISPLACEMENT, VELOCITY, AND ACCELERATION
CONVERSION CHART AND FORMULAS
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FIGURE 2 WIRING OF THE 480 VIBRATION SWITCH
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FIGURE 3 FIELD ADJUSTABLE PROVISIONS OF THE 480



480 Vibration Switches are shipped from the factory as follows:

Full Scale Range{a}

Input I3't:1*m.u:r(a:l
Frequency Range

Setpoint Adjustability

Time Delay Adjustability
Setpoint Accuracy

Setpoint Repeatability
Operating Temperature Range
Analog Output

AC Signal Dutput{a]

Solid-State Relays'®

(a) Field Selectable Options:

0-1 in/sec (S1 in position 4)

24 VDC

3 to 1,000 Hz

5% to 100% of full scale

0 to 20 seconds

+ 5% of full scale

+ 1% of full scale

-25Fto +160 F

4-20 mA proportional to full scale

100 mV/G (S1 in position 3)

Transistors designated as Alarm & Shutdown
1 amp maximum load current at 24 VDC
Normally open below setpoint

Closes and latches above setpoint

Alarm: S1 in position 1
Shutdown: 51 in position 2

Full Scale Range (-3 in/sec S1 in position opposite 4
AC Signal Output 100 mV/in/sec S1 in position opposite 3
Solid-State Relays Alarm normally closed 51 in position opposite |
Shutdown normally closed  S1 in position opposite 2
Non-latching relays Install jumper between TB1-5 and TB1-9

FIGURE 4 480 VIBRATION SWITCH SPECIFICATIONS



