ﬂafntenanca User's Manual

Battery Replacement
UWhan the low battery symbol appears on 1he LCD. replace the meter's four 1.5 AA
INSTRUMENTS

battares, e

1. Remove the rear batiery companment screw and open the batiery companment
2. Replace the batteries obsening comect poltarity, and replace the compartment Cover
and rear sCraw,

Warranty . Photo Tachometer /| Counter

EXTECH INSTRUMENTS CORPORATION warrants this instrument to be fres of defects |-
i parts and workmanship for one year from date of shipment (@ six month limited | MGDEL 451501
warranty applies on sensors and cables). If it should become necassary to reurn the

instrument for service during or beyond the warranty period, contact the Customa!

Sarvice Department at (T81) B90-7440 exl 240 for authorization or visit our website at

wanw extech.com fclick on “Contact Extech’ and go 1o "sarvice Depariment’ (o request an

RA number). A Retum Authorization (RA) number musi be issized before any product is

tatumed o Extech. The sender is respansible for shipping charges, fraighl, insurance

ang proper packaging o prevenl damage in transit This warranly does nol apply 1o

gelects resulling from action of the user such 83 misuse, impropar wirng, cperation

outside of specificalion, mproper mainienance or repair, of unauthorized modification.

Extech specifically disclaims any implied warranties or merchantability or filness for &

gpecific purpose and will not ba llablz for any direct, indirect, incidental or cansaguential

damages. Extech's total liability is jurilad lo repair or replacement of the product The

warranty set forth above is Inclusive and no other warranty, whether written of oral, is

gxpressed of implied.

Calibration and Repair Services

Extech offers repair and calration senvices far the prodiects we sell. Extech also provides
NIST cartification for most products, Call the Customer Sarvice Department for information
on calibration services available for this product. Extech recommends that annual
calibrations be peromed to varify meter perfoimance Bnd accuracy.

=
Support Hotline (781) 880-7440
Tech support: Exl. 200; Email sup ]
RepairReturns: Ext 210; Emall; repain@exech. conm
Website: weriw, extesh.cam

Copyright © 2004 Extech |nstrumenis Corporation
Al rights reserved including the fight of feprotuction in whale. o in part i any formm, | Introduction

Congratulstions on your purchase of Extech's 2461501 Photo Tachometer | Elapsed Timar-

Countar. This device measures rotational speed (non-contact measurement) of Unear speed

(contact measurament) using the optional mechanical adapter. This meter offers an RS-232

interface for PC connection, MINMMAX/AVG readings, Data Hold, Counter, Elapsed Timet,

%lgn;:elﬁm and Auto Powar OFF, Proper use and care of this meter wil yield years of
i@ ice
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Safety

Meter Description

1. Ensusethat the four Ad 1.5V batteries are inserted cormectly in the rear battery
compartment (secured with one Phillips head screw),
2 Remove the batteries from the meter if the meter & to be stored for long penods.

3. Mhways keep fingers, articles of clothing, etc. from coming into contact with maving fans,

biades, belis, efc. when lesting.
4. Do not look directly at the ight besm or point the baam toward anyone's eyes.

Specifications
| Range Resolution Accuracy
Mon-Contact Speed Moasuromentis
RPM 10.00-59988 | 00170471
- 2{0.1% rdg £2d)
Hz {ratations et | 0200~20000 | 0.001/0.01/ 1
Contact Speed Measurements
RFi 70.00 -29099 | 0.01/01/1 +(0.1% rdg +2d)
Wimin 1.000-20999 | O.0040/0.011.1
e 186 +2d
el 3001060 01 /071 AT% 9 )
Yardimin {.00 — 3000
= Range Max. input frequency

Counter (f — 58893 10kHz with 5% duty cycle

Display Diual S-digit (9995 count) multifunction LCD

Display update rate 0.7 saconds (for 60 RPWM)

Time base aMHz Osciliator {guartz crystal)

Measuring distance 2 to 11.8" (50 to 300mm)

Power supply Fout 1.5V A4 Batteries

Power consumption 35ma

Range selection Automatic ranging

Auto Power OFF After 30 minules (can be deactivatad)

Operating temperature 32 to 122F {0°C to 50°C)

Dimeansions EAx25% 1.5 (172 x 83 x 36mm)

Weight &7 oz {190g)
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1. Phole Bght sounce and lens
2, Mubtifunction LCD dual display

* Upper dispiay; Elapsed Timer

* Lower display: Measurement/Counter
3, START key; Power, Measure, Deta Hold
4. UNITE key and Auto OFF defeat key
5. MIN/NAX [ AVG key

Mate: The tripod mount and battery compartment are located on the rear of the meter, The
RS-232 DB-9 PC Interface port is located on the bottom of the meter.

Display Symbols and Units of Measure

Max Maximum reading display

Win Minemumm reading display

Ave Average raading display

RPM Revolidions per minute in Men-Contact measurement mode

RPM Revolutions per minute in Contact measurement mode
NOTE: Contact measurements can only be made with the opltional
mechanical adapter

Frenin Feet per minuie (for contact measuremenis only)

Mirmin Meters per minute (for contact measurements only)

Ydimin Yarde per minute (for contact measuraments only)

RIS Retations per second (Hz)

Mo, (Number of Counta) Counter Funchion

H Digplay HOLD active

< Phato Light Beam is ON

="} Replace baltary

L
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Operating Instructions

Preparing and affixing reflective tape

1. Cutoff a small place of the supplied refiective tape. The optimal size & 1.0 % ¥icm of
0.1 x05in.

2. On the devica onder test, clean the area where the reflective tape s to be affoed.
Ensure thal no oil or other material, which could hinder the adhesiveness of
raflectivity of the tape, iz present.

3. Affix tape to the clean area of the device under test Make swre that the tape is placed
as ciosa to the outer edge of the object under test as possible,

Non-Contact Photo Tachometer Measurements

1. Press the START key to power the Tachometer,

2. Press START again to activate the Photo fight beam. Point the Photo light bearn
toward the object under test. The refleciing surface must be perpendicalar to tha light
beam source The optimum distangs from light source to object under testis 2 1o 12
in. (50 to 300mm), Sea Fig.1.

3. Read the RPM measurement data on the lower line of the LCD and the Elapsed Time
on the upper LCD Ene

4 Note that if only minutes ane daplayed on the Elapsed Tiner, the tachometer is in the
Auta Power OFF mode (meter powers down after 30 mins. of non-use). To disablz
Auto Power OFF refer to the Section "Aute Power Shut OFF”, If the Elapsad Timer
shows hours and minutes, then the Aute Power OFF feature has been disabled.

B For rotational speeds bess than 60 RPM, 1 to B seconds i required for the reading to
siabllize (60 RPM = 1 sacond; 10 RPM = B seconds).

6. For DATA HOLD, press the START key while measuring, The data display will freeze

and the ‘A’ ke will appear on the LCD to slert the usor that DATA HOLD is activated,

Prass the START key again to resume measurement.
7. To power the meter down, press and nold the START key unid the LCD reads OFF
and then goes blank.

Fig.1 - Non-Contact Measuremants
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Contact Measurements using optional Mechanical Adapter

1. Sabact the appropnate rubbar haad to sutt the application at hand, To aff the rubber
head you mus! insert it partially into the adapter and then, while wwrning | as iF it were
a8 knob, push the rubbear head into the adapter.

2. Affix the mechanical adapier over the tachometer sensor and snap it firnly in place

Press the START key to pawer the Tachomeler.

4. Press the Units key (at laft) to select "RPM ~, ftfmin, m/min, yardsmin, o e
(rotations par second or Hz). Nole that for contast RPM measurements usea the
‘RPWT instead of the "RP unit (the forward slash aftar RPM indicates that the
reading & a contact measuremaent rather than a non-contact measuremeant)

5. Press START again to start measurement. Press the rubber head against the device
under test (moving belt, escaletor, etc.). Do not press foo fimly sgainst moving
device, See Fig.2 balow,

B, Resad the measurement on the lower LCD lme. The Elapsed Time eppears on the
upper LCD line. Do not excead 25939 RPM with the mechanical adapber.

7. For DATA HOLD, press the START kay again (white meesuring). The data display will
freeza and the "H' icon will appear on the LCD to alest the user that DATA HOLD is
activated. Press the START key again to resume measunemani.

B. Topower the meter.down, press and hold the START key untit the LCD reads OFF
and then goas blank. Auto Power OF will power the meler down after 30 mins, of non-
use, To defeat Auto Power OFf refer 1o section "Auto Power Shut OFF

Fig. 2 - Contact Measurement examples

L

Slow Speed Measurement Considerations

If the speed of & rolating cbject k= slow, the use of a tripod I8 highly recemmended. A tripod
Will hold the meter in place wilh minimem movement providing more accurate readings. Also,
use additional pleces of rafiective tape if possible.

If multiple pieces of tape are used, each piece of tape should be placed equidistant. Any
number of pieces can be used but you must divide the reading by the number of pisces o
obtain the comect result. Use this equation:

Cormect RPM = Reading / Mo. of tape pleces.

in the example for Fig. 3, four pieces of tape are used. If the mater reading is 12 RPM, the
equation becomes: RPM = 12 1 4; tharefore the Correct RPM is 3.

Fig. 3 - Rotating device with 4 pieces of reflective tape
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Maximum, Maximum, and Average Readings

This feature pemmiis the user to anatyze the stabilty of a device ender test with regard 1o
rolgtional speed. This is achieved by comparing maximum, minimum, and average readings
e i,

1. Todisplay the Max, Min, and Avg readings while measuring, first press the Funclion
key (located above and to the right of the START key). The MAX display scon will
appear on the left side of the LCD akong with the reading which indicates the highest
reading since measuremeni began.

2. Press the Function key egain and the MIN indicator along with the lowes! reading will
display.

3. Press the Function key again and the Average reading will display. The averags
funciion s a True Average (refer (o eguation balow), If the summation of average
values gverflows [n=65535) than the last average RPM will be ised as an mitial value
for successiva calculations (n will be reset to 1),

RP Mo = lZ(J";:n'ﬂ'}ﬂ;z(.l",llﬂuu':} <2%:n < 65535
n

4  \Vimen the START key is pressed, the Max®inidve values begin to be calculated and

reconded, Users can then press the Function key (al right) (o review the slorad values.

5 Toeuit this made, press and hold the Funclion key for approx. 3 seconds until the
MAX, MIN, and AVE indicators disappear. When this mode is exited. the stored data
ig reset (cleared).

Data Hold

Press the START key whils measuring to freeze the display. The "H icon will appear on the
LCD to indicate that the Data Hold mode is activated. Press the START key again to exit the
[Data Hold mode and refurn to normal aperation

Counter Function

This meler pammits the counting of objects as thay pass through its light beam {on a conveyar
balt, for exampla), A% shown in the diagram below, the Photo tachomster sends out a beam
of light that & reflacted back, Each time a product breaks the beam another count takes place
and the display is updated. In addition, the top line displays elapsed time. The user must
tripod-mount the meter and also provide a reflective surface as shown in Fig.4 bedow,

Fig. 4 = Product Counting

Press the Unit key {at left} repeatedly until *Mo.” appears on the left side of the LCD. The
Counter display {lower, main LCD ling) will ba set to zero, Press START key again to begin
counting pulses, Each object that breaks tha light beam will be counted (in this mode Auto
Pawer OFF is disabled). To pause counting (DATA HOLD), press the START kay once, to
rasume counting press START again. To resat the Cownter (zero), press the Function key
{right}. Elapsed Time is shown on tha top line of the display in HR-MM format. Note that when
tha countar is reset, the Elapsed Timer does not refurn (o zere, To reset the Elapsed Timar
the-meter powsr has to be cycled.
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Counting with the Digital Input Feature

This tachameter accapts a DC voltage input through s RS-232 pod {pin & for signal inpul
with pin 5 a5 signal ground). A HIGH input ks in the range of 4.5V and 8 LOW input is in the
range of 0V, Each inpul pulse sensed by the tachamater is counted and the display i
uptated. Cover the light baam lens whife using the Digital Input feature o avoid display
arrors. To 68 Up the tachometer as a counter, follow the instructions above in the section
antitled “Counter Funclion”

Digital Output Feature

This tachomater oulputs a square wave from its RS-232 pont (pin & and pin 5§ as signal
ground} to an oscilloscope or other devica. The 5 digital pulse (square wave) changes
frequency proportionately to the measured REM.

Auto Power Shut OFff

This Tachometer is equipped with an Automatic Power OFF feature. After approx, 30
minutes, If no kays are pressed, (he meter shuts down. This heips to conserve battary life

To defeatl this feature press and hold the Units key (at left) with meter powared until both the
haurs and minules fields are displayed on the Elapsed Timer LCD line (top) instead of only
the minutes fisld.

When only the minutes fietd is displayed on the Elapsed Timer, the Auto Power OFF feature
5 activaisd. VWhen both the hours and minutes fields are displayed on the Elapsed Timer, the
Auto Power OFF feature is defeated,

7 481501 V1.8 204




PC Interface via RS-232 Port

Communications Protocol
Ten bytes are oulput through the DB-8 RS-232 port (localed on meter bottom). The protoced

is presented below:
Byte 1: Leading byte Ox0D
Byte2: Decimal point (LCD)
bit0: dp (0000.0)
bit1: dp2 (000.00)
bit2: apd {00.000)
Byted: Status Flags
bitd: low batiery

Byted:

Bytes:

Bytes:

ByteT:
Byted:
Byted:
Byte10:

bit1: Mzoamurn reading feature over range
bi2: Counter over range

bitd: Auto power off disablad

bit4: Minimum reading feature over range
bits: Average reading feature over range
Units

bid: RPM

bith; mimin

bt fiman

biid: yrimin

bitd s

bit5: not used

bits: countar mods

Function

bitl: Normmal mode of operation

bit1: Maximum reading mode

bit2: Minimum reading mode

bit3: Average reading mode

Overload and Data Hold Status Flags
bitd: LCD reading everload (OL)

bit7: Data Hold Mode

Least significant byte of reading (binary format)
2™ byte of reading (binary)

3" byte of reading (binary)

Most significant byte of reading (binary)

451501 V1.8
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Hardware Connection

The tachometes's RS-232 DB-9 serial communications port ks located on the meter baltom,

Use the supplied cable to connect the meter's port to the PC serial COM port. A 25-to S-pin
adapter is included in the event that the PG in question has a 25-pin COM pord only

Windows™ Tachometer Software Installation

For Windows ' 95/98

Start Wiridows™ 95/98

Insert Program Disk in Floppy Drive

Prass START key and then salect RLIN

Type a.\setup (or bi\setup) and press ENTER

Main Software Window

When the tachometer softveare |5 executed, the program checks for a connecled 1achometer

o for an available serizl COM port, If no serial port ks available or f the meter is not

connected correctly, the message “NO COM’ is displayed on the lower right hand side of the

Main Software Window (shown below).

i‘__ Digital Tachomete

Eie Dupley Qpbon -1 ==

B .

Fig: 5 - Main Software Window
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Main Software Window Fields

Sample: Sample rate (interval of time betwaen recorded readings). The
Sampie rate |s user-sefectable from 1o 32,767 seconds.
Double click on this fisld or select Sample Rate from the
CPTICN manu fo select sample rate.

Option: The ocperational mode of the tachometar (Nomal, Max, Min, or
Al
Units: Units of measure {RPM, RPM/, mimin/ ftfmin, yd/min, FAS (Hz),

and No, (counter)]. The units can only be sabected from the
metar front panel uging the Units key (key on laft)

Value: Tachometars measurement reading

Ranga: Tachometer measuremeant range

IEnirmerm: The lowest reading recordad

Maximum: The highest reading recorded

Reset: Clear Minimum and Maximum reading. Press RESET to clear

Lower: User selectable Low Alarm (Window flashes UNDER i
measurament falls below this use-dalined hmit).

Upper: User selectable High Alarm (Window flashes OVER if

maasuremant rises above this user-gefined limit)

Main Software Window Menu tems

FIL

Name: User selected data file nama
Start Recording: Select to begin recording data to file
End Recording: Select to cease data recording.

View Flie: Open the data file for viewing and priniing. See List ilustration In Fig. 6
below, The FILE heading i the VIEVW FILE window permits the user to check the
number of date blocks, reconds, or characters read

Print Data: Prints stored measuremnent data.
Exit: Closes the datalogging program,

DISPLAY

Refar io Fig. B below for the four display types. Yoo can open each display type
using the DISPLAY menu fror thie Main Software Window or you can usa the
foliowing keyboand shorcuts.

Keyboard shortcuts

CTRL+D: Opens Digital Display

CTRL+A: Opens Analog Display

CTRL+L: Opens List Display

CTRL+G: Opens Graph Display
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Fig. & ~ Display Typas

Analog Display Mode Digial Display Mode

[ 8 .
RN

10 fhe passl SuendlE VVEILIUW, LR FUBLAAR 1L LTS

SAMFLE RATE  Enterthe rate al which data is recorded.

UPPER LIMIT: Enter a high measurament mit 1 this imit is excesdad the
QOVER message will appaar in the software windaw,

LOWER LIMIT:  Enter a low measurement mil. If this bmit Is exceeded the
UNDER massage will appear on the software window.

GRAPHIC MODE: Select the way you dasira the graph 10 display (Dots or bars)
BAUD RATE 9600 bps (fxed).

NOTE: There are twe menu items in Graph Mode:!

a. PRINT: Alows fhe user to prind the graph,

b. SCALE: Parmils the user to select the Min™ax uniis for the Y axis
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