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SECTION 1 INTRODUCTION

11

1.2

GENERAL DESCRIPTION

The OMEGA® TAC-386 Thermocouple to Analog Converter
canturn any chart recorder or analog or digital voltmeter into
an accurate, wide-range temperature measuring instrument.

The TAC-386 is a universal thermocouple amplifier and
linearizer which provides a precision 1 mV/°C or °F signal for
type J, K, or T thermocouples. Cold-junction compensation is
standard.

FEATURES

A few of the many features of this versatile instrument are:
* J,K, or T thermocouple input

¢ Linearized 1 mV/°C or °F output

* Rugged - completely portable

* Long-life battery

¢ Bi-polar output
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SECTION 2 INSTALLATION

21

UNPACKING

Remove the packing list and verify that all equipment has been
received. If there are any questions about the shipment, please
call OMEGA Customer Service Department at (203) 359-1660
or 1-800-6822-2378 (USA Only).

Upon recsipt of shipment, inspect the container and equip-
ment for any signs of damage. Take particular note of any
evidence of rough handling in transit. Inmediately report any
damage to the shipping agent.

NOTE

The carrier will not honor any claims unless all
shipping material is saved for their examination.
After examining and removing contents, save
packing material in the event reshipment is
necessary.

TS
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2.2 INSTALLATION

1. Plug the TAC-386 into the strip chart recorder or meter.
The Hiplug connects to HI{+) receptacle and the LO plug
to the LO(-) receptacie.

2. Plug the thermocouple into the SMP socket on the
TAC-386. Refer to the OMEGA Complete Temperature
Measurement Handbook and Encyclopedia™ for a com-
plete selection of thermocouples and probes.

SECTION - 3 OPERATION

31  MULTIMETER USE

1. Fo‘r,tem‘peratures less than 200°C (392°F), set the
multimeter range to 200 mV.

2. .For temperatures greater than 200°C {392°F), set the
multimeter range to 2 V.

Temperature is recorded directly on the multimeter in °C or °F
(depending on model); the TAC-386 converts the mV or V
signal into a temperature measurement recorded as °C or °F,
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3.2

STRIP CHART RECORDER USE

To use the instrument with a strip chart recorder, simply set
therecorder span to the mV range that corresponds to the mV
output at that temperature range. For example, to read between
50°C and 150°C, set the range to 100 mV in the CALIBRATE
modes and suppress the zero by 50 mV.

NOTE
The outputis 1 mV per °C or °F {depending on
model).
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SECTION 4 TAC-386 TEST PROCEDURE
41 EQUIPMENT REQUIRED

1. Thermocouple simulator

2. DVM 4 digits, or 5 ¥ digits, inputimpedance
> 10,000 megohms.

3. An accurate digital thermometer

Connect the thermocouple simulator to the input

of the TAC-386. Connect the output of the
TAC-386 to the 4% or 5% digit DVM.

4.2 Z2ERO ADJUSTMENT

1. Set the thermocouple simulator to 0°C (for
TC, JC, and KC Models) or 0°F (for TF, JF,
and KF Models).
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4.31

. Adjust R11 until V out reads:
= TC - 0.00mV-£0.4 m\V.

JC 0.00 mV +0.4 mV.
KC 0.00mV +0.4 mV
TF 0.85mV £0.7 mV
JF 1.0mV £0.7 mv
KF 1.4mV £0.7 mV

. Ground the thermocouple simulator and the
. TAC-386 together temporarily. It should not

cause the output to change. Short the input
connector of the TAC-386. The output should

rread the same as listed in step 2.

"GAIN ADJUSTMENT

1

2.

Set the thermocouple simulator.to +183°C
and adjust R17 until Vout reads 183 mV.
Input —72°C and check that the output is
within'the range of —72mV 2.5 mV. If not,
adjust R17. R



3. Recheck the output at an input of +183°C;
the output should be within the tolerance of
+183 mV +£2 mV. If not, readjust R11.
However, the following tolerances must still be
met:

INPUT Vout

-72°C -72mV £2.5mV

0°C 0.0mV.£0.4 mvV

+183°C +183mV £2.0 mV
4. Check the following:

INPUT Vout

-86°C -86mV +3.5mV

+50°C +50mV £3.0mVv

+150°C +1560 mV £3.0mV

5. Input +330°C and adjust R24 until Vout
reads 330 mV =3 mV. Then check the

following:

INPUT Vout

+250°C +250 mV £3.0mvV
+300°C +300mV £3.0mV
+350°C +350mV £3.0mVv

If the above tolerances cannot be met, read-
just R24; however, the tolerance at 330°Cis
+3mV. 7
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4.3.2 Model JC

1

2

Set the thermocouple simulator to +561°C
and adjust R17 until Vout reads +561 mV.
Input —90°C and check that the output is

within the range of —90 mV £2.5mV. If nat,
readjust R17.

. Recheck the output at an input of +561°C;

the output should be within the tolerance of
+561 mV +£2 mV. If not, readjust R11.
However, the following tolerances must still be
met: : :

INPUT Vout

-90°C -90mV 2.5 mV
o°C 0.0mV £0.4 mV
+561°C +561mV £2 mV

. Check the following:

INPUT Vout

-560°C -50mV £3.5mV
+50°C +50mV £3mvV
+300°C +300mV £3mV
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5.

Input +701°C and adjust R24 until Vout reads
+701 mV x£3 mV. Then check the following:
INPUT T Vout -

+575°C ~ 4575mV £3mV
+650°C +650mV 3 mV
+750°C +750mV £3mV

Model KC

1. Set the théfmodouple simulator to +962°C

_ . and adjust R17 until Vout reads +962 mV.

2,

Input 0°C and check that the output is within
the range of 0.0 mV 0.4 mV. If not, readjust
R17... .

Recheck the output at an input of +9862°C;
thé output should be within the tolerance of
+962 mV +2 mV..If not, readjust R11.
However, the following tolerances must still be
met:

~INPUT Vout

.o°C 0.0mV £0.4 mV
+962°C +962mV £2mV



-4. Check the following:-

INPUT Vout

-20°C -20.0mV £3.5mV
+100°C +100.mV £3 mV
+500°C +500mV £3mV

5. Input +1173°C and adjust R26 until Vout
reads +1173 mV +3 mV. Then check the

following:

INPUT Vout

+1000°C +1000 mV £3 mV

+1100°C +1100 mV £3mV

+1150°C +1150-mV £3 mV
4.3.4 Model TF -

1. Set the thermocouplé simulator to +361°F
and adjust R17 until Vout reads +361 mV.

2. Input —112°F and check that the output is
within theé range of —112mV £3.5 mV. If not,
adjust R17.

10

-



R

3. Recheck the output at an input of +361°F; the

output should be within the tolerance of +361
mV +3.6 mV. If not, readjust R11. However, the
following tolerances must still be met:

INPUT Vout

-112°F -112 mV 3.5 mV
O°F 0.85 mV +0.7 mV
+32°F +32 mV 2.5 mV
+361°F +361 mV +£3.5 mV

. Check the following:

INPUT Vout

~130°F -130 mV £5.4 mV
+100°F +100 mV +5.4 mV
+395°F +395 mV +5.4 mV

. Input +626°F and adjust R26 until Vout reads

+626 mV +5.4 mV. Then check the following:

INPUT Vout
+500°F +500 mV 5.4 mvV
+600°F +600 mV £5.4 mV

+667°F +667 mV +£5.4 mV

n

Be Y



*4.3.6 Modsl JF

1

2.

Set the thermocouple simulator to +1042°F
and adjust R17 until Vout reads +1042 mV,
Input -135°F and check that the output is
within the range of —135mV £3.5 mV. If not,
readjust R17. :

. Recheck the output at an input of +1042°F;

the output should be within the tolerance of
+1042 mV 3.6 mV. If not, readjust R11.
However, the following tolerances must still be
met: . D

INPUT: Vout

—1356°F =135 mV +£3.5 mV
O°F +1.0 mV £0.7 mv
+32°F +32 mV +£2.5 mV
+1042°F +1042 mV +£3.56 mV

. Check the following:

INPUT Vout

-100°F =100 mV £5.4 mv
+300°F +300 mV 5.4 mV
+700°F +700 mV +5.4 mV

12



5. Input +2138°F and adjust R24 until Vout reads
+2138 mV +£5.4 mV. Then check the

following:

INPUT Vout

+1830°F +1830 mV +5.4 mV

+2000°F +2000 mV. £5.4 mV

+2192°F +2192 mV +5.4 mV
4.3.6 Model KF

1. Set the thermocouple simulator to +1764°F
and adjust R17 until Vout read +1764 mV,
2. Input O°F and check that the output is within

therange of +1.4mV +0.7 mV. If not, readjust
R17.

13



3. Recheck the output atinput = +1764°F; the
output should be within the tolerance of
+1764 mV 3.5 mV. If not, readjust R11.
However, the following tolerances must still be
met:

INPUT Vout

O°F +1.4 mV 0.7 mV
+32°F +32 mV £2.5 mV
+1764°F +1764 mV 3.6 mV

4. Check the following:

INPUT Vout ‘

—4°F . -4 mV 6.4 mV
+500°F +500 mV 5.4 mV

+1000°F +1000 mV £5.4 mV

14
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5. Input +2138°F and adjust R26 until Vout reads
+2138 mV 5.4 mV. Then check the

following:

INPUT Vout

+1830°F +1830 mV £5.4 mV
+2000°F +2000 mV £56.4 mV
+2192°F +2192 mV £5.4 mV

4.4  FINAL CALIBRATON

1. Connect the thermocouple simulator to the in-
put of the TAC-386 with thermocouple exten-
sion wire. Make sure that the proper type of
thermocouple extension wire is used. For ex-
ample, when using a Model TAC-386-K, type
K (Chromel-Alumel) extension wire must be
used.

NOTE
Perform the following tests at room
temperature.

15
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2. Set temperature as shown below and check
Vout; adjust R8 if necessary.

MODEL TEMPERATURE Vout

Model TC
Model JC
Model KC
Model TF
Model JF
Model KF

0°C
0°C
0°C
0°F
0°F
0°F

0.0mV £04mV
0.0mV £0.4mV
0.0mV £0.4mV
+0.85mV 0.7 mV
+1.0mV £0.7 mV
+1.4mV £0.7 mV

. Check the overall range tolerances (refer to

paragraphs 4.3.1 through 4.3.6). If necessary
readjust R8 for zero, R17 for Gain and R24 or
R26 for Hlrange

. Short the input terminal. The output should be

the ambient temperature (reading on accurate
digital thermometer). If not, re-adjust R8.

16
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SECTION 5 SPECIFICATIONS

RANGES:

OPERATING TEMPERATURE:
STORAGE TEMPERATURE:
RELATIVE HUMIDITY:
POWER:

OUTPUT:

RESPONSE TIME:

REFERENCE JUNCTION
STABILITY:

INPUT CONNECTION:
OUTPUT CONNECTION:

ACCURACY:
DIMENSIONS:

Type J: —105° to 760°C;
-157° to 1382°F

Type T —86° to 350°C;
-123° to 662°F

Type K: —20° to 1200°C;
—40° t0 2192°F

0° to 50°C (32° to 122°F)

0° to 65°C (32° 10 148°F)

80% max.

9V alkaline battery

1 mv/°Cor °F

1 second

0.06°C/°C
Quick-disconnect terminals
Standard banana plug 19 mm
spacing

+4°C over entire range

H: 2% (67 mm} x

W: 3% (88 mm) x

D: 1 (25 mm)



BN WARRANTY A

OMEGA warrantsthis unitto befree of defects inmaterials and workmanship andto give
satisfactoryservice for a period of 13 menthe from date of purchase. OMEGA Warranty
adds an additional one (1) month grace period to the normal ene (1) yoor predust
wasranty to cover handling end shippingtime. This that our s recei

maximum coverage on aach product. Ifthe unit should malfunction, it must be returned
to the factory for evaluation. Our Customer Service Department willissus sn Authorized
Return (AR} number immediatsly upon phone of written request. Upon ination by
OMEGA, if the unit is found to be defective it will be repaired or replaced at no charge.
Howaever, this WARRANTY is VOID ifthe unit shows evidence of having been tampered
with or shows evid: of being d ged as a result of excessive corrosion; of current,
heat, moisture of vibration; improper specification; misapplicstion; misuse of other
operating conditions outside of OMEGA's control. Componants which wear or whichare
damaged by misuse are not warranted. These include contact points, fuses, and triacs.

We are 'I-I. te offer suggestions on the use of eur varieus preducts. Neverthe-
loss OMEGA only warrams that the parte manufastured by it will be o3 specified
and free of defeste.

OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY
KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE AND
ALLIMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABIL-
ITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED.

LIMITATION OF LIABILITY: The remadies eafbuyer set ferth herein are oxelusive
and the tetal iability of OMEGA with respest te this srder, whether bssed en
H indemni

sentrast, warrenty, neglig fieation, strict liability or stherwise,
shail net exceed the purchese price of the rp t upen which lisbility is
based. In ne event shall OMEGA be lisble for o isl, inoid | or
sposial damages.

Every precaution for accuracy hasbeen takeninthe preparation of this manual, however,
OMEGA ENGINEERING, INC. neither assumes responsibility for any omissions or srrors
that may appear nof assumes liability for any damages that result from the use of the
products in accordance with the information contained in the manual,



Servicing USA and Canada: Call OMEGA Toll Free

OMEGA Engineering, Inc.
One Omega Drive, Box 4047
Stamford, CT 06907-0047 U.S.A.
Headquarters: (203) 359-1660
Sales: 1-800-826-6342 / 1-800-TC-OMEGA (USA and Canada)
Customer Service: 1-800-622-2378 / 1-800-622-BEST (USA only)
Engineering: 1-800-872-9436 / 1-800-USA-WHEN (USA and Canada)
FAX: (203) 359-7700 TELEX: 996404
EASYLINK: 62968934 CABLE: OMEGA

Servicing Europe: United Kingdom Sales & Distribution Center
OMEGA Technologies Ltd.
P.O. Box 1, Broughton Astley, Leicestershire

LE9 6XR, England .
Telephone: (0455) 286520 FAX: {0455) 283912



