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1.0 Introduction

These operating instructions cover all models in the ETM 2000 Series.
Therefore, some of the options described may not apply to this
instrument. Please check the functions of the instrument you have
purchased before proceeding. If in doubt, the type designation will

appear on the display when the instrument is switched on.

Table of functions

Model ETM ETM ETM ETM ETM

2000 2024 2029 2084 2098
Sensor type K PT100 |KT,JNR| PT100 |K,T,J,R,N

S S

2 input Yes
SpeedRead Yes Yes Yes
C°IF° * Yes Yes Yes Yes
Data Hold Yes Yes Yes Yes Yes
Range lock Yes Yes Yes Yes
MAX/MIN Yes Yes Yes Yes
Density IP 65 IP 67 IP 65 IP 67 IP 65
Logging Yes Yes
function

* The instrument is delivered with °C readout.

Refer to rear of instrument for the temperature ranges.

Batteries

Two type AA batteries (Penlight) included.
Follow instructions on reverse of instrument for fitting/replacement.

When B symbol appears on display, replace batteries.

Serial No.

The S/N of the ETM instruments is placed under the batteries. This will
secure that the number is not being removed by accident or by wear

and tear.
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2.0 Operating the instrument

2.1 Switch on/Switch off

Press <L key for on and @ key for off. The instrument will
automatically switch off after 12 min. unless any key is activated or the
instrument is in LOG MAX/MIN mode.

If @key is held when unit is switched on, automatic switch off
function will be disabled until the unit is switched off. Display shows A
and V.

2.2 Probe connection

Warning

Do not bring the probe into contact with any service
connected to a hazardous voltage (i.e. a voltage exceeding
30 volts RMS or 42.5 volts peak with respect to either earth or
ground).

Ensure that the probe is suitable for the application, paying particular
attention to the temperature range and type of thermocouple. Connect
probe plug into the socket at top of instrument ensuring correct polarity.

Please note that temperature information on probes is typically the
specification of the sensor element. Very often a plastic handle or
similar is mounted on the sensor. Such handles cannot stand the often
very high temperatures.

2.3 Backlight

Press and hoId@ key. The light will be on as long as the key is
held.
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24 Symbol display

MULTIFUNCTION MULTIFUNCTION  MULTIFUNCTION

TIME LOG NUMERIC /N s
HHMM ENTRY  RANGE |

NE A R'---»
D@OK"K °(°F c; TN?-’

BATFERY ca.sms CAL ENTER

CHANNEL
SELECTION  FAHRENHEIT

2.5 Data hold

g 10 €D splay and  wil ap
Pressing the key freezes the display and ™ will appear on the
display. Press once more to return to normal display.

2.6 SpeedRead

Models ETM-2029 and ETM-2098.

This is a function that gives an indicative reading within 14 sec. The
use of this function will reduce the accuracy to £2°C.

For correct SpeedRead measurements the probe must be in good
thermal contact with medium under test prior to activating the function.
A steep temperature gradient or wide temperature difference between
the initial probe temperature and item under test is required.
SpeedRead is suitable for core frozen food measurements and
hot/cold liquids. Good thermal contact is unlikely when a general
purpose probe is used on the surface of food produce (not suitable for
use with between pack probe).
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Insert probe and presskey. The 44 symbol will appear and the

display will flash FAST until the correct reading appears and the ‘0
will be displayed.

This reading will automatically be held. Press @ key to return to
normal mode. If it is not possible to obtain a faster reading due to the
similarity of probe tip temperature and temperature of item to be

measured then the 24 symbol will be cancelled and the instrument will
return to normal mode.

2.7 Differential input

Model ETM-2098.

The thermometer can be set to read input A, B or A-B, which will result
in readout of the difference between input A and input B (A minus B).

Input is selected by pressing the @ key. The channel selected will
be shown on the display, and recalled, when the instrument is next
powered up.

NOTE: The channel selection will not operate if the display is in

HOLD, MAX/MIN or LOG mode. These will be shown as O,
AV or € in the symbol display.

2.8 Celsius/Fahrenheit selection

Models ETM-2024, ETM-2029, ETM-2084 and ETM-2098.

Select the desired temperature scale by pressing@key. The
selected scale is confirmed by °C or °F in the symbol display and is
retained when the instrument is switched off.

NOTE: Celsius/Fahrenheit selection is not possible, if one of the
functions HOLD, MAX/MIN or LOG has been selected.
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These are indicated in the display as <\/, AV or‘@ in the
symbol display.

Model ETM-2000 always shows °C.

2.9 Manual selection of display resolution
Models ETM-2024, ETM-2029, ETM-2084 and ETM-2098.

All instruments have a 0.1° resolution in the range from —199.0° to
+199.9° and a 1° resolution outside this range. To fix the display to a 1°

resolution in the entire measuring range, press the (i key. A/R will
now disappear from the symbol display. To cancel the mode press the

i key again and A/R will be shown on the symbol display again.

2.10 Selection of thermocouple

Models ETM-2029 and ETM-2098.

Press the 6’ key to select type K, T, J, N, R or S thermocouple.
This selection is retained when the instrument is switched off.

2.11  MAX/MIN function

Models ETM-2024, ETM-2029, ETM-2084 and ETM-2098.

Press the@key to start. The instrument will display alternating A
and Vv symbols and current reading. Press again to display MAX
temperature reading and the A symbol will be displayed. Press again
to display MIN temperature reading and the v symbol will be
displayed. Press again to return to the actual temperature display.
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Press the ®key to display the average temperature since the
MAX/MIN mode was activated and = symbol will appear on display.

Press the ®key again to return to actual temperature display.

NOTE: To reset MAX/MIN function switch instrument off.

2.11.1 Error indications regarding sensor

If the sensor is open circuit, the display will show O-C as long as the
condition exists.

NOTE: If MAX/MIN mode is selected, O-C will not be cleared even
after the open circuit has been cleared. If overrange or
underrange occurs the instrument will display Out.
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3.0 Datalogging

The following additional functions apply to models ETM-2084 and
ETM-2098. These models have functions that enable the user to store
and retrieve up to 250 readings and output such to a PC or Epson
compatible printer via AMETEK'’s infrared EasyLink-box. This is
delivered together with Digilog PC software, a Windows™ software
package.

When keying in numerical values please follow the YELLOW figures on
the front plate. While keying in, the symbol display will show NE.

Before starting the data logging make sure that all stored data has
been cleared.

If the symbols ‘@ or Oare shown in the display, data are stored in the

memory.

Data are deleted by pressing the@ key and then the @ key.

The @symbol will appear in the display. Press. After removal of
data, the © or Osymbols will disappear from the display. The

instrument returns to normal mode.

Having pressed the@ and the @ symbols and not wanting to
delete data, you will have to switch off the instrument and switch it on
again to avoid that data are erased.

3.1  Setting internal clock

PressG key. ® and NE symbols with the current year and month
settings will appear on the display (YYMM). Key in new year and

month if desired and presse to accept. Display will show current
date DD) Key in date and pressG Display will show current
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hours and minutes setting (24 hour clock) (HHMM). Key in hours and

minutes and press Gto accept. Instrument will then return to
normal mode.

If you wish to stop the keying you will have to switch off the instrument
and switch it on again.

3.2 Manual logging

This function allows readings to be stored as and when required. A
maximum of 50 readings can be stored this way. When ready to store a

reading press the @key to store data. < and NE symbols will
appear on the display. Now it is possible to enter up to a four digit

reference number including decimal point (12.34). Pressekey to

enter and store reading. Instrument will return to standard mode,
however the € symbol will remain on display until data is erased.

3.3 Preset interval logging

This function allows readings to be taken automatically at a preset time
interval.

NOTE: If data is already stored, as signified by the ‘@ or ® symbols
appearing on display, this function will not operate.

Press@ key. INE symbol and 0000 will appear on the display. Enter
required time interval in hh:mm (HH:MM). To take a reading for

example every minute, key in 0001 and presso Current reading
will return to display and © will remain on display. Instrument will
continue logging until a maximum of 250 readings are taken or data is
downloaded.

If you wish to stop the logging you will have to switch off the instrument
and switch it on again.
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3.4 Output of stored data on instrument display

This feature will only function if either the © or the € symbol is
displayed.

To view data press, then 9’ and keys. The first stored

reading will be displayed. Press @ key to view successively stored

readings and any other key to return to normal mode.

3.5 Output stored data to DigiLog and PC
software

Follow the instructions of the program. To output data to DigiLog, press

the key, followed by key and finally .

3.6 Transmission of stored data to a printer or
terminal emulator

To print data via an Epson compatible printer with RS232 serial

interface press the key, followed by the @ key and finally
Printer settings must be as follows:

9600 Baud, 8 data bits, no parity, 1 stop bit, no flow control.

It is also possible to transmit data to a terminal emulator this way, for
example Hyper Terminal in your PC.
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Ensure that PC/printer is ready to receive information. After
transmission, the unit will return to normal operation and any
autologging will stop.

NOTE: Always use the supplied RS 232 cable.

3.7 Erasing of stored data

To erase stored data press. key, then . and @ will be

displayed. Finally press . After erasure, neither the © nor the<>
symbol will be displayed.The unit will return to normal mode.

If after pressing and you do not wish to delete data you
must turn instrument off and on, then the stored data will not be lost.
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4.0 Electrical specifications

(concerning temperature ranges, please see reverse of instrument)

41 ETM-2000, ETM-2029, and ETM-2098

Celsius:

10.1% of measured value, £0.2°C, 11 digit at temperatures above -
100°C.
1+0.5% of measured value, £0.2°C, 1 digit at temperatures below -
100°C.

Except type R and type S thermocouples, which have the following
specifications:

10.1% of measuring range, +0.2% of measuring value, £1 digit.

Fahrenheit:

1+0.1% of measuring value, +0.4°F, +1 digit, at temperatures above -
148°F.
10.5% of measuring value, +0.4°F, +1 digit, at temperatures below -
148°F.

Except type R and S thermocouples, which have the following
specifications:
+0.1% of measuring range, +0.2% of measuring value, +1 digit.

A typical standard sensor type K, DIN class 2, has the following
specifications:
1(2.5°C or 0.0075 x measuring value) °C.

42 ETM-2024 and ETM-2084

Celsius:

10.2% of measuring value, £0.1°C, £1 digit, at temperatures between -
150°C and 800°C.

ENGLISH 12/23



Fahrenheit:

10.2% of measuring value, £0.2°F, +1 digit, at temperatures between -
238°F and 1472°F.

A typical PT100 standard sensor, DIN class B, has the following

specification:
1(0.3 + 0.005 x measuring value)°C.

4.3 Batteries

Two type AA batteries (Penlight) included. Follow the instructions for
fitting/replacement on the reverse of the instrument.

Battery lifetime is app. 500 hours, however less if backlight is used.
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5.0 Adjustment and calibration

procedures
5.1 RTD Pt100, ETM-2084
Equipment

RTD Pt100 electronic simulator with a nominal excitation current of 1
mA as supplied from ETM-2084.

Accuracy £(0.02% of reading + 0.05°C/0.09°F) or precision calibration
resistors. Reference IEC Pt100 tables.
4-pin plug part No. 123027.

Procedure

1.

Connect 4-pin plug (123027) to instrument under test. Use a 4-wire
configuration and connect to the test source as described by test
equipment wiring instructions.

Install batteries correctly and switch instrument on by pressing the
”ON” button at the same time holding down key ”5”. All segments
on the display will illuminate and then the display will scroll the
model number followed by ”0” on the display. Now release key
”5”.

The instrument is now ready to receive a 4-digit code to enable
calibration mode.

If there is an offset at zero refer to section 5.1.1.

Type in 6,0,7,1 followed by .I: The instrument is now ready to
receive the calibration reference resistance as indicated on the
instrument’s display.

Set Pt100 simulator to = 0.00 °C or resistance 100.00 Q and press
key ”3”. The display will now show a number of counts between
3600 and 4200. Press key ”2” to accept the reading.
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4. The display will then call for an input of -100°C +0.05°C. Set Pt100
simulator to =-100.00°C or resistance 60.25 Q. After 5 sec. press
key ”3” and display will show a number of counts between 2200
and 2800.* Press key ”2” to accept the reading.

5. The display will then call for an input of 199°C £0.05°C. Set Pt100
simulator to = 199.00°C or a resistance of 175.47 Q. After 5 sec.
press key ”3” and the display will show a number of counts
between 6600 and 7200.*

Press key ”2” to accept the reading.

6. The display will then call for an input of 750°C £0.05°C. Set Pt100
simulator to = 750.00°C or resistance 360.47 Q. After 5 sec. press
key ”3” and the display will show a number of counts between
3800 and 4300.* Press key ”2” to accept the reading.

The instrument will now pause for 10 seconds to store the
calibration readings. In the meantime it will show the reading of the
current simulated input. To finish the adjustment routine switch
instrument off and then on again.

7. Use Pt100 simulator or precision calibration resistance to check
full range of instrument and verify calibration is within published
specification, rounding up spec. on one degree resolution if > or =
0.5°C, i.e. @ 300°C (0.2% reading £0.1°C 1 digit) = (0.7°C + 1°C)
rounding = £+2°C.

If the instrument does not meet specification, please follow point 1
to 7 to tighten linearity.

* NOTE: If the counts are out of range, there is a fault.
Turn off the instrument and return the unit for
service.

5.1.1  Zero offset calibration procedure

Set Pt100 simulator to = 0.00°C or resistance 100.00 Q. Press "ON” to
switch the instrument on, then press and hold key ”5”. All segments on
the display will iluminate and then the display will scroll the model
number followed by ”0” on the display. Now release the key ”5”. The
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Instrument is now ready to receive a 4-digit code to enable zero
calibration mode.

Type in 1,8,1,2 followed by . . The unit is now in a state that will allow
any offset indicated in the display to be zeroed.

Adjustment:

Determine which offset code is required from the table next page. l.e. if
instrument reads +0.3 for a zero input, enter the code "17” from the
table. Then press enter ().

Switch off the instrument, then on again and verify that offset has been
corrected. If there is still an offset, repeat the procedure.
Repeat point 7. to check full range of the instrument.
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RTD model ETM-2084 zero offset codes

Indicated temperature Correction code to
offset °C enter
+2.0 40
+1.9 39
+1.8 38
+1.7 37
+1.6 36
+1.5 35
+1.4 34
+1.3 33
+1.2 32
+1.1 31
+1.0 30
+0.9 29
+0.8 28
+0.7 27
+0.6 26
+0.5 25
+0.4 24
+0.3 23
+0.2 22
+0.1 21
0.0 20
-0.1 19
-0.2 18
-0.3 17
-0.4 16
-0.5 15
-0.6 14
-0.7 13
-0.8 12
-0.9 11
-1.0 10
-1.1 9
-1.2 8
-1.3 7

To be continued on the next page
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RTD model ETM-2084 zero offset codes - continued

Indicated temperature Correction code
offset °C to enter

-1.4

-1.5

-1.6

-1.7

-1.8

-1.9

o= INW|~hlOIO®

-2.0

5.2 Thermocouples, model ETM-2098

Equipment

Thermocouple simulator/mV source with facility to switch from
compensated to uncompensated output. Accuracy type K output, min.
1(0.01% of readout + 0.1°C).

Alternatively, highly stable and accurate millivolt source with resolution
down to 0.01 uV. Accuracy 0.1% of reading or better.

2-wire copper cable fitted with miniature copper plug.

Type K thermocouple cable with K type miniature thermocouple plug
fitted.

Type T thermocouple cable with T type miniature thermocouple plug
fitted.

Two new type AA batteries or similar.

Procedure

If the error is due to a zero offset outside of instrument’s specification,
please refer to section 5.2.2. Calibration with ”cold junction
compensation” activated. If not carry on from point 1.

1. Switch on mV source or thermocouple simulator (set for type K
and switch to uncompensated output) for at least half an hour to
stabilise. For optimal calibration, ambient temperature should not
exceed 21°C £2°C.

2. Fit copper cable to the calibration source and plug into miniature
thermocouple (T/C) socket on instrument. Channel B on ETM-
2098 models.
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3. Fit batteries into instrument and follow correct orientation
instructions. You are now ready to put instrument into calibration
mode.

On instruments with data logging facility, it will be necessary to
clear data, before the calibration will allow calibration mode to be
enabled. Refer to operation instructions to clear data.

Set unit for a type K input and set to measure in °C on channel B
input. The calibration default is for a type K even on type T only
models. All calibration is performed in °C.

5.2.1 Calibration mode

1. Switch instrument ”ON” at the same time holding down key ”5”.
All segments on display will illuminate and then the display will
scroll the model number followed by ”0” on the display. Now
release key ”5”. Enter the 4 digit code to enable calibration
mode.

Type in 6,0,7,1 followed by .I: The Instrument is now ready to
receive calibration reference signal as indicated on the
instrument’s display. In this mode, "cold junction compensation” is
not activated.

2. Output 0 mV or 0°C from the calibration source:
Enter reference signal. Wait 5 sec. Then press the ”3” key.
The display will then show a number of counts between 1700 and
2100. Press ”2” to accept the reading.

3. The display will then call for an input of 190°C +0.2°C / (7739 uV)
8.0 uV. Enter reference signal. Wait 5 sec. Press key ”3”.
The display will show a number of counts between 3750 and
4150*. Press ”2” to accept the reading.

4. The display will then call for an input of 230°C +0.2°C/(9343 uV)
18.2 uV. Enter reference signal. Wait 5 sec. Then press key ”3”.
The display will then show a number of counts between 4150 and
4550*. Press ”2” to accept the reading.
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10.

The display will then call for an input of 500°C +0.5°C/(20644 V)
21 V.

Enter reference signal. Wait 5 sec. Then press key ”3”.

Display will then show a number of counts between 6900 and
7300*. Press ”2” to accept the reading.

The display will then call for an input of 1350°C +0.5°C/(54138 uV)
121 uV.

Enter reference signal. Wait 5 sec. Then press key ”3”.

The display will then show ”out”*. Press ”2” to accept the
reading.

The dis20play will then call for an input of -55°C +0.2°C/(-2067 uV)
71 V.

Enter reference signal. Wait 5 sec. Then press key ”3”.

The display will then show a number of counts between 1450 and
1630*. Press ”2” to accept the reading.

The display will then call for an input of -120°C +0.2°C/(-4138 puV)
1£5.21 pV.

Enter reference signal. Wait 5 sec. Then press key ”3”.

The display will then show a number of counts between 900 and
1100*. Press ”2” to accept the reading.

The display will then call for an input of -220°C +0.5°C/(-6158 uV)
2.2 pVv.

Enter reference signal. Wait 5 sec. Then press key ”3”.

The display will then show a number of counts between 400 and
600*. Press ”2” to accept the readout.

The instrument will now calculate the new constants and will
thereafter show the actual temperature.

Switch off the instrument to finish the adjustment routine.

*NOTE: If the number is outside the range, the instrument is
either faulty or the entered reference voltage is
wrong.

Switch off the instrument and return the unit for
service.
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5.2.2 Calibration with ”cold junction compensation” activated

To check the function and whether the instrument has been correctly
adjusted, carry out the following:

1. Connect thermocouple cable to calibration source. Use type "K”
cable for all models except models 2006T, 2086T, where type "T”
has to be used. Switch calibration source to a compensated
output.

2. Plug thermocouple into socket of instrument under test. For
optimum accuracy allow ten minutes to stabilise, then switch
instrument on.

3. Select outputs to check full range of instrument and verify
calibration is within published specification. Round to 1 degree
resolution, if the rejection is > or = 0.5°C, i.e. @ 300°C (0.1%
readout, £0.2 °C % 1 digit**) = (0.5°C + 1°C) rounding = £2°C**
0.1% scale +0.2% readout type R & S ranges.

If the instrument does not meet the specification, steps 1, page 14
to point 10, page 20 may be followed to increase the linearity, but
remember to take into account uncertainties of the calibration
source.

If the instrument has a "zero offset” error or is out of specs. at 0°C,
this may be adjusted by referring to ”zero offset” calibration
procedure.

5.2.3 Zero offset calibration procedure

Switch on the instrument by pressing the ”ON” key, then press and
hold the ”5”-key. All segments on the display will illuminate and then
the display will scroll the model number followed by ”0” on the display.
Now release key ”5”. The instrument is ready to receive a 4-digit
code.

Type in 1,8,1,2 followed by 1. The unit is now in a state that will allow
any offset indicated on the display to be zeroed. Note the offset
value.

Please note that ”cold junction compensation” is still active.
Thermocouple signal has to be set to 0°C.
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Adjustment:

Determine which offset code is required from the table below. |.e., if the
instrument reads +0.5 too much, enter the code "50” from the table.
Then press enter ().

Switch off the instrument and switch it on again to check whether the
offset has been corrected. If there is still an offset, repeat the
procedure from point 1, page 14.

Offset correction

Indicated offset Correction code Indicated offset
instrument °C to enter instrument °F

+1.0 200 32 +1.8
+0.9 190 32 +1.6
+0.8 180 32+1.4
+0.7 170 32 +1.3
+0.6 160 32 +1.1
+0.5 150 32 +0.9
+0.4 140 32 +0.7
+0.3 130 32 +0.5
+0.2 120 32+0.4
+0.1 110 32 +0.2
0.0 100 32

-0.1 90 32-0.2
-0.2 80 32-04
-0.3 70 32-0.5
-0.4 60 32-0.7
-0.5 50 32-0.9
-0.6 40 32-1.1
-0.7 30 32-1.3
-0.8 20 32-14
-0.9 10 32-1.6
-1.0 0 32-1.8

Repeat 5.2.2. to check full range of instrument.
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6.0 Warranty

AMETEK DENMARK A/S grants a 2 year warranty from the date of
purchase against faulty workmanship and materials. During the
warranty period any defective instrument will be repaired or replaced at
the discretion of the manufacturer. This warranty does not cover
damage or failure resulting from misuse or accident.

Modification, adjustment or any alteration with the internal arrangement
of the instrument shall absolve the manufacturer from any liability in
respect of the instrument.

Any instrument to be repaired should be forwarded to the supplier,
carriage paid and at the owner’s risk. A brief description of the fault
should be included.

Serial No.

The S/N of the ETM instruments is placed under the batteries to secure
that the number will not be removed by accident or by wear and

tear.
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