
May 2013 
© 2013 Fluke Corporation. All rights reserved. Specifications are subject to change without notice. 
All product names are trademarks of their respective companies. 

9142-B-P-156/AF
 Field Metrology Well

User’s Guide

Distribution is limited to DoD and U.S. DoD contractors only.



 

LIMITED WARRANTY AND LIMITATION OF LIABILITY 
 
1.0   Warranty:  Each item under contract shall include a three (3) year warranty in which the contractor 
warrants that the unit is free from defects in material, workmanship, manufacturing, and design and will 
perform to or exceed specifications, if operated properly, for the duration of the three (3) year warranty 
coverage.  Under this warranty, the contractor shall repair or replace any failed unit.  Any failed unit 
returned to a contractor repair center shall be repaired and returned to the government owner within three 
weeks (21 calendar days) as documented on the bill of lading, Government or commercial, at no 
additional cost to the Government. If the contractor is required to correct or re-perform any tasks, any 
such tasks shall meet all specifications and requirements to the same extent as the work initially required 
under this contract. If a replacement unit is provided, the replacement unit will assume the balance of the 
warranty of the replaced unit. The unit shall be calibrated with standards traceable to the National 
Institute of Standards and Technology (NIST) or AFMETCAL approved source. 
 
2.0   Repair Centers:  The contractor shall have a service center(s) for the purposes of receiving 
products, repairing products, and returning products to the Government.  The Government will initiate the 
request for repair service.  The contractor shall have, for each center, at least one point of contact with a 
telephone number and address to provide assistance in exercising warranties.  One copy of this warranty, 
a list of the centers, and the telephone numbers and addresses of the contractor’s warranty points of 
contact shall be included with each item delivered. 
 
3.0   Shipping Methods:  The Government shall bear transportation costs for equipment returned to the 
contractor for repair or replacement.  The contractor is responsible for returning the item to the owner and 
shall bear transportation costs from the repair center back to the user.   
 
4.0   Warranty Marking:  The system shall be furnished with a polycarbonate warranty sticker which is 
permanently and conspicuously marked with the following information: the day, month, and year that the 
warranty begins; the day, month, and year that the warranty ends; the instrument nomenclature; the 
manufacturer, the FSCM/CAGE number, the contract number; and the commercial phone number of a 
warranty repair point of contact.  When applicable, the contractor shall provide the government with a 
warranty sticker for first article/First production units after receipt of notification of first article/first 
production acceptance. The date the warranty begins for first article /first production units shall be the 
date of acceptance. The date the warranty begins for production units is the date of acceptance and the 
warranty expiration date shall be arrived at by using  45 days after the shipment date from the production 
facility for production the units.  In the event that a unit fails incoming acceptance testing of production 
units, and is returned to the contractor for rework, the contractor shall revise the warranty marking to 
reflect the latest dates as defined above.  In the event that the contractor replaces a returned failed unit 
under warranty, the replacement unit shall be marked to reflect the warranty expiration date of the 
replaced unit.  
 
5.0   Limitations:  These warranties will not, in any way, be voided by any Government performed routine 
maintenance accomplished in accordance with manufacturer’s service procedures. (Examples: replace 
fuses, adjust instrument in accordance with calibration instructions, lubrication, cleaning, etc.).  
 
6.0   Product Modifications:  If the units delivered via this contract have a product/design or safety 
defect which prevents the unit from meeting Purchase Description or other contract specification 
requirements, the contractor shall be required to provide product modifications to all delivered units to 
eliminate the defect and ensure all specifications are met.  All modifications including parts, and labor 
shall be done at no cost to the Government.   If the contractor is required to correct or re-perform any 
tasks, any such tasks shall meet all specifications and requirements to the same extent as the work 
initially required under this contract. 
  
7.0   Government Remedies:  In the event that the contractor fails to repair or replace, within three  
weeks, any failed item returned under warranty as specified in paragraph 1.0 of this warranty description, 
the Government may require the contractor to pay costs reasonably incurred by the United States in 
taking necessary corrective action, or the Government may equitably reduce the contract price.   



 

 
         The contractor will be notified of any breach of the warranty within 45 days after the discovery of the 
defect or by the warranty expiration date whichever is later.  If the contractor disputes coverage of the 
defect under the warranty, the contractor shall notify the Contracting Officer within 5 days after receipt of 
the unit for repair.  The Contracting Officer will make a determination based upon the facts presented and 
may direct correction/repair or replacement of the item.  The contractor shall comply with this direction. 
 
 The rights and remedies of the Government provided in this clause: 
 
 (i)  Shall not be affected in any way by any terms or conditions, of this contract, concerning the 
conclusiveness of inspection and acceptance; 
 
 (ii)  Are in addition to, and do not limit, any rights afforded to the Government by any other clause 
of this contract; 
 
 (iii)  Shall survive final payment. 
 
8.0   Definitions of Terms:  For the purpose of this warranty agreement, the following definitions apply: 
 

(i)  Acceptance:  Means the act of an authorized representative of the Government by which they 
confirm full or conditional compliance of delivered goods or services as partial or complete performance, 
in accordance with the terms of the contract. NOTE: When applicable to warranted items, placing 
delivered goods into service, or the lack of notification of non-compliance by a government representative 
to the service provider within a period of 10 working days, constitutes acceptance.   
 
 (ii)  Failed unit (item):  A failed unit (item) is defined under this warranty as any product that is not 
free from defects in material, workmanship, manufacturing, and design, or does not perform to, or exceed 
contract specification requirements, or does not operate in accordance with the manufacturers 
operational and maintenance manual or does not satisfy the purchase description or other requirements 
identified within this contract. 
 
 (iii)  Correction:  Means the elimination of a defect. 
 
 (iv)  Repair:  Repair of any failed unit (item) is defined under this warranty as the restoration of 
the product, both electrically and mechanically, so that it will meet all of the specifications and 
requirements of the contract as verified by calibration. 
 
 (v)  Calibration:  Calibration is a comparison between items of equipment, one of which is a 
traceable measurement standard of known accuracy, to detect, correlate, adjust, and report any variation 
in the accuracy of the other  item(s).  If calibration has been further defined within the Purchase 
Description to include specific calibration points, characterization data, etc., then these shall be included 
as part of calibration.    

 
(vi)  Traceable:  As used in paragraph 1.0 of this warranty description, traceable indicates relating 

individual measurement standards (instruments) to national standards, owned and operated by a national 
standards agency such as NIST, through an unbroken chain of comparisons. 
 
 
 

 





iii

Table of Contents

1 Before You Start .......................................................................1

1.1 Introduction ............................................................................................... 1

1.2 Unpacking ................................................................................................ 2

1.3 Symbols Used ........................................................................................... 3

1.4 Safety Information ..................................................................................... 4

1.4.1 Warnings .........................................................................................................5

1.4.2 Cautions ..........................................................................................................7

1.5 CE Comments ........................................................................................... 8

1.5.1 EMC Directive .................................................................................................8

1.5.2 Immunity Testing .............................................................................................8

1.5.3 Emission Testing ..............................................................................................9

1.5.4 Low Voltage Directive (Safety) ........................................................................9

1.6 Authorized Service Centers ...................................................................... 9

2 Specifications and Environmental Conditions .................... 11

2.1 Specifications ......................................................................................... 11

2.2 Environmental Conditions ....................................................................... 13

3 Quick Start ..............................................................................15

3.1 Setup ....................................................................................................... 15

3.2 Parts and Controls .................................................................................. 16

3.2.1 Display Panel ................................................................................................17

3.2.2 Display ..........................................................................................................18

3.2.3 Power Panel ..................................................................................................20

3.2.4 -P Option Panel (-P models only) ..................................................................22

3.3 Languages .............................................................................................. 24

3.3.1 Language Selection ......................................................................................24

3.3.2 Reset to English Language ...........................................................................25

4 Menu Structure .......................................................................27

4.1 Temp Setup Menu ................................................................................... 27

4.2 Prog Menu .............................................................................................. 28

4.2.1 Switch Test Parameters .................................................................................29

4.2.2 Switch Test Description .................................................................................29

4.3 System Menu .......................................................................................... 31

4.4 Input Setup (-P only) ............................................................................... 32



iv

5 Maintenance ...........................................................................33

5.1 Field Metrology Well Performance Analysis ........................................... 33



v

Tables

Table 1 Symbols used ........................................................................................ 3

Table 2 Base Unit Specifications ..................................................................... 11

Table 3 -P Option Specifications  ..................................................................... 12



vi

Figures

Figure 1 Clamp-on ferrite installation ................................................................. 9

Figure 2 914X Field Metrology Well ................................................................. 16

Figure 3 Display panel and keys  .................................................................... 18

Figure 4 914X display ...................................................................................... 19

Figure 5 9142 power panel .............................................................................. 21

Figure 6 9143 and 9144 power panel .............................................................. 21

Figure 7 -P option panel  ................................................................................. 22

Figure 8 Probe connector wiring ..................................................................... 23

Figure 9 Jumper locations for 3-wire and 2-wire connections ......................... 24

Figure 10 Steps to language selection ............................................................ 25

Figure 11 Main Menu - Temp SetUp ................................................................ 27

Figure 12 Main Menu - Prog Menu .................................................................. 28

Figure 13 Auto and manual switch test operation example ............................ 30

Figure 14 Main Menu - System Menu .............................................................. 31

Figure 15 Main Menu - Input Setup  ................................................................ 32



1

Before You Start
Introduction

1 Before You Start

1.1 Introduction
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1.2 Unpacking
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1.3 Symbols Used

Table 1 Symbols used

Symbol Description

AC (Alternating Current)

AC-DC

Battery

Complies with European Union directives

DC

Double Insulated
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Symbol Description

Electric Shock

Fuse

PE Ground

Hot Surface (Burn Hazard)

Read the User’s Guide (Important Information)

Off

On

Canadian Standards Association

C-TICK Australian EMC mark

The European Waste Electrical and Electronic Equipment (WEEE) Directive (2002/96/
EC)  mark.

1.4 Safety Information

 ●

 ●
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1.4.1 Warnings
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1.4.2 Cautions
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1.5 CE Comments

1.5.1 EMC Directive

1.5.2 Immunity Testing
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clamp-on ferrite

connector

probe

Figure 1 Clamp-on ferrite installation

1.5.3 Emission Testing

1.5.4 Low Voltage Directive (Safety)

1.6 Authorized Service Centers
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2 Specifications and Environmental Conditions

2.1 Specifications

Table 2 Base Unit Specifications

Base Unit Specifications
9142 9143 9144

Temperature Range at 

23 °C 

–25 °C to 150 °C 
(-13 °F to 302 °F)

33 °C to 350 °C 
(91 °F to 662 °F)

50 °C to 660 °C 
(122 °F to 1220 °F)

Display Accuracy ± 0.2 °C Full Range ± 0.2 °C Full Range ± 0.35 °C at  50 °C 
± 0.35 °C at  420 °C 
± 0.5 °C at 660 °C

Stability ± 0.01 °C Full Range ± 0.02 °C at 33 °C 
± 0.02 °C at 200 °C 
± 0.03 °C at 350 °C

± 0.03 °C at 50 °C  
± 0.05 °C at 420 °C  
± 0.05 °C at 660 °C

Axial Uniformity at 40 

mm (1.6 in)

± 0.05 °C Full Range ± 0.04 °C at 33 °C 
± 0.1 °C at 200 °C 
± 0.2 °C at 350 °C

± 0.05 °C at 50 °C 
± 0.35 °C at 420 °C 
± 0.5 °C at 660 °C

Axial Uniformity at 60 

mm (2.4 in)

± 0.07 °C Full Range ± 0.04 °C at 33 °C 
± 0.2 °C at 200 °C 

± 0.25 °C at 350 °C

± 0.1 °C at 50 °C 
± 0.6 °C at 420 °C 
± 0.8 °C at 660 °C

Radial Uniformity ± 0.01 °C Full Range ± 0.01 °C at 33 °C 
± 0.015 °C at 200 °C 
± 0.02 °C at 350 °C

± 0.02 °C at 50 °C 
± 0.05 °C at 420 °C 
± 0.1 °C at 660 °C

Loading Effect (with 

a 6.35 mm reference 

probe and three 6.35 

mm probes)

± 0.006 °C Full Range ± 0.015 °C Full Range ± 0.015 °C at 50 °C 
± 0.025 °C at 420 °C 
± 0.035 °C at 660 °C

Loading Effect (versus 

display with 6.35 mm 

probes)

± 0.08 °C Full Range ± 0.2 °C Full Range ± 0.1 °C at 50 °C 
± 0.2 °C at 420 °C 
± 0.2 °C at 660 °C

Hysteresis 0.025 °C 0.03 °C 0.1 °C

Operating Conditions 0 °C to 50 °C, 0 % to 90 % RH (non-condensing)

Environmental 

conditions for all 

specifications except 

temperature range

13 °C to 33 °C

Immersion (Well) 

Depth

150 mm (5.9 in)

Insert OD 30 mm (1.18 in) 25.3 mm (1.00 in) 24.4 mm (0.96 in)

Heating Time 16 min: 23 °C to 140 °C 
23 min: 23 °C to 150 °C 

25 min: –25 °C to 150 °C

5 min: 33 °C to 350 °C 15 min: 50 °C to 660 °C

Cooling Time 15 min: 23 °C to –25 °C 
25 min: 150 °C to –23 °C

32 min: 350 °C to 33 °C 
14 min: 350 °C to 100 °C

35 min: 660 °C to 50 °C 
25 min: 660 °C to 100 °C

Resolution 0.01 °

Display LCD, °C or °F user-selectable

Key Pad Arrows, Menu, Enter, Exit, 4 soft keys

Size (H x W x D) 290 mm x 185 mm x 295 mm (11.4 x 7.3 x 11.6 in)
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Base Unit Specifications
9142 9143 9144

Weight 8.16 kg (18 lbs) 7.3 kg (16 lbs)  7.7 kg (17 lbs) 

Power Requirements 100 V to 115 V (± 10 %) 
50/60 Hz, 575 W 

230 V (± 10 %) 50/60 Hz, 
575 W

100 V to 115 V (± 10 %), 50/60 Hz, 1400 W 
230 V (± 10%), 50/60 Hz, 1800 W

System Fuse Ratings 115 V: 6.3 A T 250 V 
230 V: 3.15 A T 250 V

15 A 250 V Thermal Circuit Breakers

4–20 mA Fuse (-P 

model only)

50 mA F 250V

Computer Interface RS-232 and 9930 Interface-it control software included

Safety EN 61010-1:2001, CAN/CSA C22.2 No. 61010.1-04

Table 3 -P Option Specifications 

-P Specifications
Built-in Reference Thermometer Readout 

Accuracy

(4-Wire Reference Probe)†

± 0.013 °C at -25 °C
± 0.015 °C at 0 °C
± 0.020 °C at 50 °C
± 0.025 °C at 150 °C
± 0.030 °C at 200 °C
± 0.040 °C at 350 °C
± 0.050 °C at 420 °C
± 0.070 °C at 660 °C

Reference Resistance Range 0 ohms to 400 ohms

Reference Resistance Accuracy‡ 0 ohms to 42 ohms: ±0.0025 ohms
42 ohms to 400 ohms: ±60 ppm of reading

Reference Characterizations ITS-90, CVD, IEC-751, Resistance

Reference Measurement Capability 4-wire

Reference Probe Connection 6 Pin Din with Infocon Technology 

Built-in RTD Thermometer Readout Accuracy NI-120: ± 0.015 °C at 0 °C
PT-100 (385): ± 0.02 °C at 0 °C
PT-100 (3926): ± 0.02 °C at 0 °C
PT-100 (JIS): ± 0.02 °C at 0 °C

RTD Resistance Range 0 ohms to 400 ohms

Resistance Accuracy‡ 0 ohms to 25 ohms: ±0.002 ohms
25 ohms to 400 ohms: ±80 ppm of reading

RTD Characterizations PT-100 (385),(JIS),(3926), NI-120, Resistance

RTD Measurement Capability 2-,3-,4-wire RTD w\ Jumpers only

RTD Connection 4 terminal input
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-P Specifications
Built-in TC Thermometer Readout Accuracy Type J: ± 0.7 °C at 660 °C

Type K: ± 0.8 °C at 660 °C
Type T: ± 0.8 °C at 400 °C
Type E: ± 0.7 °C at 660 °C
Type R: ± 1.4 °C at 660 °C
Type S: ± 1.5 °C at 660 °C
Type M: ± 0.6 °C at 660 °C
Type L: ± 0.7 °C at 660 °C
Type U: ± 0.75 °C at 600 °C
Type N: ± 0.9 °C at 660 °C
Type C: ± 1.1 °C at 660 °C

TC Millivolt Range –10 mV to 75 mV

Voltage Accuracy 0.025 % of reading +0.01mV

Internal Cold Junction Compensation Accuracy ± 0.35 °C (ambient of 13 °C to 33 °C)

TC Connection Small connectors

Built-in mA Readout Accuracy 0.02% of reading + 0.002 mA

mA Range Cal 4-22 mA, Spec 4-24 mA

mA Connection 2 terminal input

Loop Power Function 24 VDC loop power

Built-in Electronics Temperature Coefficient

(0 °C to 13 °C, 33 °C to 50 °C)

± 0.005 % of range per °C

†The temperature range may be limited by the reference probe connected to the readout. The Built-
In Reference Accuracy does not include the sensor probe accuracy. It does not include the probe 
uncertainty or probe characterization errors.
‡Measurement accuracy specifications apply within the operating range and assume 4-wires for PRTs. 
With 3-wire RTDs add 0.05 ohms to the measurement accuracy plus the maximum possible difference 
between the resistances of the lead wires.

2.2 Environmental Conditions

 ●

 ●

 ●

 ●

 ●

 ●





15

Quick Start
Setup

3 Quick Start

3.1 Setup

Note: The instrument will not heat, cool, or control until the “SET PT.” parameter is 
“Enabled”.
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3.2.1 Display Panel

udlr 

u  d
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Figure 4 914X display
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3.2.3 Power Panel
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Figure 5 9142 power panel

Figure 6 9143 and 9144 power panel
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3.2.4 -P Option Panel (-P models only)

Figure 7 

REF PRT
TC

COMmA  LOOP

MEASURE

30 V, 24 mA MAX ALL TERMINALS

50 mA F
250 V

FUSE

FUSE

1

2 3

4

5

-P option panel 
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Figure 8 

1

2 4

5

RTD Sensor

Probe Connector

3

Shield

6

Probe connector wiring 
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Figure 9 Jumper locations for 3-wire and 2-wire connections

3.3 Languages

 ●

 ●

 ●

3.3.1 Language Selection
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Figure 10 Steps to language selection

3.3.2 Reset to English Language

Note: The F1 and F4 English shortcut override is temporary. If you toggle the power off, 
the instrument jwill return to the language selected in the DISPLAY SETUP menu rather 
than coming up in English.
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4 Menu Structure

4.1 Temp Setup Menu

Figure 11 Main Menu - Temp SetUp



914X Field Metrology Wells
Prog Menu

28

4.2 Prog Menu

Figure 12 Main Menu - Prog Menu
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4.2.1 Switch Test Parameters

4.2.2 Switch Test Description

CAUTION: The switch, switch wires, switch components and switch accessories can be 
damaged if the Field Metrology Well exceeds their temperature limits.
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Figure 13 Auto and manual switch test operation example
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4.3 System Menu

Figure 14 Main Menu - System Menu
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4.4 Input Setup (-P only)

Figure 15 Main Menu - Input Setup 
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5 Maintenance
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5.1 Field Metrology Well Performance Analysis
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