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WARRANTY

OMEGA warrants this unit to be free of defects in materials and workmanship and to give satisfactory service for a period
of 13 months from date of purchase. OMEGA Warranty adds an additional one (1) month grace period to the normal
one (1) year product warranty to cover handling and shipping time. This ensures that our customers receive maximum
coverage on each product. If the unit should malfunction, it must be returned to the factory for evaluation. Our Customer

Service Department will issue an Authorized Return (AR) number immediately upon phone or written request. Upon
examination by OMEGA, if the unit is found to be defective it will be repaired or replaced at no charge. However, this
WARRANTY is VOID if the unit shows evidence of having been tampered with or shows evidence of being damaged
as a result of excessive corrosion; or current, heat, moisture or vibration; improper specification; misapplication; misuse
or other operating conditions outside of OMEGA'’s control. Components which wear or which are damaged by misuse
are not warranted. These include contact points, fuses, and triacs.

THESE UNITS ARE INHERENTLY DANGEROUS AND ARE INTENDED TO BE INSTALLED AND USED ONLY BY
QUALIFIED PERSONNEL. NO WARRANTY EXTENDED HEREIN WILL APPLY IF SUCH UNIT ISINSTALLED OR
USED BY UNQUALIFIED PERSONNEL. THERE ARE NO WARRANTIES EXCEPT AS STATED HEREIN. THERE
ARE NO OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND OF FITNESS FOR A PARTICULAR PURPOSE. OMEGA
ENGINEERING, INC. IS NOT RESPONSIBLE FOR ANY DAMAGES OR LOSSES CAUSED TO OTHER
EQUIPMENT, WHETHER DIRECT, INDIRECT, INCIDENTAL, SPECIAL OR CONSEQUENTIAL, WHICH THE
PURCHASER MAY EXPERIENCE AS A RESULT OF THE INSTALLATION OR USE OF THE PRODUCT. THE
BUYER’'S SOLE REMEDY FOR ANY BREACH OF THIS AGREEMENT BY OMEGA ENGINEERING, INC. OR ANY
BREACH OF ANY WARRANTY BY OMEGA ENGINEERING, INC. SHALL NOT EXCEED THE PURCHASE PRICE
PAID BY THE PURCHASER TO OMEGA ENGINEERING, INC. FOR THE UNIT OR UNITS OR EQUIPMENT
DIRECTLY AFFECTED BY SUCH BREACH.

EVERY PRECAUTION FOR ACCURACY HAS BEEN TAKEN IN THE PREPARATION OF THIS MANUAL,
HOWEVER, OMEGA ENGINEERING, INC. NEITHER ASSUMES RESPONSIBILITY FOR ANY OMISSIONS OR
ERRORS THAT MAY APPEAR NOR ASSUMES LIABILITY FOR ANY DAMAGES THAT RESULT FROM THE USE
OF THE PRODUCTS IN ACCORDANCE WITH THE INFORMATION CONTAINED IN THE MANUAL.

M277/0190 TC

OMEGA

An OMEGA Technologies Company

One Omega Drive, Box 4047
Stamford, Connecticut 06907-0047

Call OMEGA Toll Free

Sales: 1-800-82-66342 / 1-800-TC-OMEGA
Customer Service: 1-800-622-2378 / 1-800-622-BEST
Engineering Assistance: 1-800-872-9436 / 1-800-USA-WHEN

International: (203) 359-1660 CABLE: OMEGA
TELEX: 996404 EASYLINK: 62968934 FAX: (203) 359-7700

Return Requests/Inquiries

Direct all warranty and repair requests/inquiries to OMEGA Customer Service Department,
telephone number 1-800-622-2378; International (203) 359-1660. BEFORE RETURNING ANY
INSTRUMENT, PLEASE CONTACT THE OMEGA CUSTOMER SERVICE DEPARTMENT TO
OBTAIN AN AUTHORIZED RETURN (AR) NUMBER. The designated AR number should then be
marked on the outside of the return package.

To avoid processing delays, also please be sure to include:

1. Returnee’s name, address, and phone number.
2. Model and Serial numbers.
3. Repair instructions.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is
possible. That way our customers get the latest in technology and engineering.

OMEGA®is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 1990 OMEGA ENGINEERING, INC. All rights reserved including illustrations. Nothing

In this manual may be reproduced in any manner, either wholly or in part for any purpose whatsoever
without written permission from OMEGA ENGINEERING, INC.

Printed in U.S.A
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SECTION 1 INTRODUCTION

1.1

SECTION 2 INSTALLATION

2.1

GENERAL DESCRIPTION

The OMEGA® TAC 80/81 can turn any chart recorder or analog
or digital voltmeter into an accurate, wide-range temperature
measuring instrument. The TAC80 uses a 9 VVdc ““transistor radio’™’
battery. The TAC81 is supplied with a 110 Vac adapter. it does not
work on batteries. See Figure 1-1.

The TAC 80/81 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 1 mV/°F output

Rugged — completely portable
Long-life battery (TAC80-J, K or T)

OUTPUT
TAC-81
Thermocouple to Millivoit Thermocouple to Millivoit

Converter Converter

1 mV/Degree 1 mV/Degree

- 20 to 600°C -20 10 600°C

-4 to 1112°F -4 to 1112°F

“ ERSCNNE & TN, el J ! E ENONE E NG, el

Figure 1-1. Model TAC80/TAC81
|

UNPACKING

Remove the packing list and check off actual equipment received.
If there are any questions about the shipment please call OMEGA
Customer Service Department at (203) 359-1660.

Upon receipt of shipment, inspect the container and equipment
for any signs of damage. Take particular note of any evidence of
rough handling in transit. Immediately report any damage to the
shipping agent.

NOTE

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

INSTALLATION

1. Plugthe TAC 80/81 into the strip chart recorder or meter. The
HI plug connects to HI (+) receptacle and the LO plug to the
LO (—) receptacle.

2. Plugthe thermocouple into the SMP socket on the TAC80/81.

See the OMEGA Complete Temperature Measurement
Handbook and Encyclopedia for a complete selection of

thermocouples.



SECTION 3 OPERATION

CAUTION

For the TAC8O0, the battery voltage (9 V) is applied to the output
when the unitis in the TEST position. Since you must pass through
the TEST position when switching from °Fto °C or °C to °F (see
Figure 3-1), the power must be turned OFF before switching. The
test function does not apply to the TAC81 and is inoperative for the
AC powered units.

ﬁ H11H! i

Figure 3-1.°C/°F Switch

OPERATING INSTRUCTIONS

Multimeter Use

3.1.1

1. For temperatures less than 200°C, set the multimeter range to
200 mV.

2. Fortemperatures greater than 200°C, set the multimeter range
to 2 V.

Temperature is recorded directly on the multimeterin °C; the TAC
80/81 converts the mV or V signal into a temperature measurement
recorded as °C.

Strip Chart Recorder Use

To use the TAC 80/81 with a strip chart recorder, simply set the
recorder span to the mV range that corresponds to the mV output

at that temperature range. For example, to read between 50°C and
1560°C, set the range to 100 mV in the CALIBRATE modes and sup-

press the zero by 50 mV.

NOTE
Outputis 1 mV per °C or 1 mV per °F.



SECTION 4 CALIBRATION

EQUIPMENT REQUIRED

4.1

4.1.1 Thermocouple Models
1. 3% or 4% Digital Multimeter, £0.1% Accuracy
2. Stable Voltage Source
3. OMEGA® TRC lll Ice Point Cell
4. OMEGA® TRP (J, K, T) Reference Probe

b. Precision Mercury Thermometer

MODEL TAC 80/81-J

°C Adjustment
1. Set up the equipment as shown in Figure 4-1.
2. Set the Function Switch to “'°C’’ position.

3. Turn power on.

JKT TYPE
THERMOCOQUPLE LEADS COPPER LEADS
COM V
J / COPPER CONNECTOR (0] (0] (4] (O] (2] (5]
DIGITAL MULTIMETER o INPUT ©
COM
i I100mv 10 mV Tmv 100 .V 10V 1V l
e TVC 1 ¢ o
o o g STABLE VOLTAGE SOURCE
O o
@ ®
@ ®

—— SERIES TRP REFERENCE PROBE
8
&

“-la
12 |
o
2\
4

THERMOCOUPLE CONNECTOR
-.'——-—- ICE POINT GENERATOR

Figure 4-1. Calibration Set-Up

4. Set the voltage source to 0.000 mV and adjust P1 on the
TVA-1A Board for a reading of 00.00mV on the digital

multimeter.

b. Set the voltage source to 33.213 mV and adjust P2 on the
TVC-1B Board for a reading of 602.0mV on the digital

multimeter.

NOTE: The TAC output is actually millivolts which then equates to
degrees °C or °F.



4.3.2

4.4

4.4.1

°F Adjustment

1. Set the Function Switch to the *°F’’ position.

2. Set the voltage source to 0.000 mV and adjust P4 on the
TVC-1A Board for a reading of 32.00mV on the digital

multimeter.

3. Set the voltage source to 32.804 mV and adjust P3 on the
TVC-1B Board for a reading of 1103.0mV on the digital

multimeter.

4. Repeat steps 2 and 3 until both readings are correct.

MODEL TAC 80/81-K

°C Adjustment

1. Set up the equipment as shown in Figure 4-1.

2. Set the Function Switch to “'°C’’ position.

3. Turn the power on.

4. Set the voltage source to 0.000 mV and adjust P1 on the
TVC-1A Board for a reading of 00.00mV on the digital

multimeter.

b. Set the voltage source to 37.325 mV and adjust P2 on the
TVC-1B Board for a reading of 900.0mV on the digital

multimeter.

°F Adjustment
1. Set the Function Switch to “'°F'’ position.

2. Set the voltage source to 0.000 mV and adjust P4 on the
TVC-1A Board for a reading of 32.00mV on the digital

multimeter.

3. Set the voltage source to 37.325 mV and adjust P3 on the
TVC-1B Board for a reading of 1652.0mV on the digital

multimeter.

4. Repeat steps 2 and 3 until both readings are correct.

MODEL TAC 80/81-T

°C Adjustment

1. Set up equipment as shown in Figure 4-1.
2. Set the Function Switch to “'°C’’ position.
3. Turn on power.

4. Set the voltage source to 0.000 mV and adjust P1 on the
TVC-1A Board for a reading of 00.00mV on the digital

mulitimeter.

5. Set the voltage source to 14.860 mV and adjust P2 on the
TVC-1B Board for a reading of 300.0mV on the digital

multimeter.




°F Adjustment

1. Set the Function Switch to ' °F’’ position.

2. Set the voltage source to 0.000 mV and adjust P4 on the
TVC-1A Board for a reading of 32.0mV on the digital

multimeter.

3. Set the voltage source to 14.860 mV and adjust P3 on the
TVC-1B Board for a reading of 572.0mV on the digital

multimeter.
4. Repeat steps 2 and 3 until both readings are correct.

SECTION 5 SPECIFICATIONS

5.1 SPECIFICATIONS
RANGES: Type J: —4° to 1112°F (- 20°
to 600°C)
Type K: —4° to 1832°F (—20°
to 1000°C)

Type T. —4°to 572°F (—-20°
to 300°C)

10



SPECIFICATIONS (con’t)

12

OPERATING TEMPERATURE.: 0° to 50°C
POWER: 9V alkaline
INPUT CONNECTION: SMP connector
OUTPUT CONNECTION: Standard banana plug
STORAGE TEMPERATURE: 14° to 122°F (-10° to
+50°C)
OUTPUT: 1 mV per °C or °F
ACCURACY: Type J: +2.6°C, +4.3°F
Type K: £3.6°C, +6.1°F
Type T: £1.8°C, £3.0°F
DIMENSIONS: H: 2% (63 mm)x W: 3" (76
mm)xD: 1" (25 mm)
COLD JUNCTION
COMPENSATION: 0.06°C/°C
5.2 PARTS LIST
Resistors
Component
Number 80-K 80-J 80-T
R1 4702 1% 4700 1% 47080 1%
R2 47k 5% 47k 5% 680k 5%
R3 10k 5% 10k§2 5% 10kS2 5%
R4 10.7k2 1% 8.25k12 1% 10k 1%
R5 4700 1% 470k 1% 470k 1%
- R6 16k 1% 15k 1% 12.7k8) 1%
11
PARTS LIST (Continued) Resistors
Component
Number 80-K 80-J 80-T
R7 4.32k2 1% 274Q21% 3.48kQ 1%
R8 6.49kQ2 1% 243Q 1% 1.0k 1%
RY 10k§2 5% 10k§2 5% 1.0kQ2 5%
R10 — — 6.98k2 1%
R11 — — 1.6k 1%
R12 34.8kQ 1% 71.5Q 1% 2.49kQ 1%
R13 499kQ 1% 309kQ 1% 143k 1%
R14 SHORT SHORT SHORT
R15 23.2k2 1%  10k2 5% 1.0kQ2 5%
R16 30.1k2 1% — —
R17 18.7kQ 1% — —
R18 499kQ 1% 412k 1% 200k2 1%
R19 SHORT SHORT SHORT
R20 10k 2 5% 10kS2 5% 4.7kS) 5%
R21 10k 1% 10k 1% 10k 1%
R22 7.32k2 1% 7.32kQ 1% 7.32k 1%
R23 22k 5% 22k 5% 22k 5%
R24 22k 5% 22k 5% 22k 5%
R25 1k 5% 1.2k2 5% 4.7kl 5%
R26 18kQ 1% 34.8k21% 18k 1%
R27 30.1k2 1% 28k 1%  30.1kQ2 1%
R28 10k§2 5% 15k 5% 10kS2 5%
R29 10.7k2 1% 11k 1% 10.7kQ 1%
R30 25.5kQ 1% 20k21% 25.5kQ 1%
R31 470k21% 4700 1% 4700 1%
R32 10k 1% 100k 1% 39.2kQ2 1%
R33 10k 2 1% 34.8k21% 43kQ 1%



PARTS LIST (Continued)

Variable Resistors
(15-turn pots)

Component
Number 80-K 80-J 80-T
P1 100k(2 100k(2 10k(2
P2 1kQ2 k(2 1k {2
P3 k(2 1k(2 k{2
P4 10k(2 10k(2 k(2
Transistors
Component
Number 80-K 80-J 80-T
Q1 MTS105 MTS105 MTS105
Capacitors
Component
Number 80-K 80-J 80-T
C1 01wb0V 01wWh0V  O01AwWb0V
C2 01wb0V  0AwbO0V  0.1wWB0V
C3 O01wb0V 01wb0V  04wb0V
C4 01wd0V 01wb0V 0.1AwWb0V
Cbh 0AwbO0V  0O01wb0V  04AwWb0V
*C6 100uF 100uF 100uF
* Model TACS81
13
PARTS LIST (Continued)
Diodes
Component
Number 80-K 80-J 80-T
D1 IN4148 IN4148 IN4148
D2 IN4148 IN4148 IN4148
Integrated Circuits
Component
Number 80-K 80-J 80-T
AT ICL7650 ICL7650 ICL7650
A2 LM324 LM324 LM324
A3 LM741 LM741 LM741
A4 ICL8069 LM336 ICL8069
*Ab LM 7809 LM7809 LM7809

* Model TAC81
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TEMPERATURE

Thermocouple, RTD & Thermistor Probes,
Connectors, Panels & Assemblies

Wire: Thermocouple, RTD & Thermistor
Calibrators & Ice Point References
Recorders, Controllers & Process Monitors

PRESSURE/STRAIN

Transducers & Strain Gauges
Load Cells & Pressure Gauges
_J Instrumentation

FLOW

Rotameters & Flowmeter Systems
Air Velocity Indicators
Turbine/Paddiewheel Systems
Vortex Meters and Flow Computers

()-OMEGA

ENGINEERING, INC.
An OMEGA Technologies Company

One Omega Drive, Box 4047
Stamford, CT 06907-0047
(203) 359-1660 Telex: 996404 Cable: OMEGA

OMEGA ...Your Source for Process
Measurement and Control

Electrodes & Transmitters
Benchtop/Laboratory Meters
Controllers, Calibrators & Simulators

DATA ACQUISITION

Data Acquisition and Engineering
Software

Communications-Based Acquisition
Systems

Plug-in Cards for Apple, IBM &
Compatibles

Data Logging Systems
Recorders, Printers & Plotters

HEATERS

Heating Cable

Strip Heaters

Cartridge Heaters
Immersion Heaters

_| Tubular & Band Heaters

FAX: (203) 359-7700
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Model TAC 80,/281 Schematic [TWC-14A PCB Azzy)

*Motes: Circuit board pads 1,T or K are bridged according to
unit type and InputJack iz of carresponding type 1 or T ar K.

..................................................................................................................................................................................................

Model TAC 20/21 Schematic [TWYC-1B PCR Assy)



	01_FC.png
	02_TP.png
	03_I-II.png
	04_1-2.png
	05_3-4.png
	06_5-6.png
	07_7-8.png
	08_9-10.png
	09_11-12.png
	10_13-14.png
	11_15-16.png
	12_RC.png
	13_Schem.png

