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 Preface

This preface, as well as all footnotes and annexes, is included for informational purposes and is 
not a part of ISA-37.12-1982 (R1995).

This standard has been prepared as a part of the service of ISA toward a goal of uniformity in the 
field of instrumentation.  To be of real value, this document should not be static but should be 
subject to periodic review. Toward this end, the Society welcomes all comments and criticisms 
and asks that they be addressed to the Secretary, Standards and Practices Board; ISA; 
67 Alexander Drive; P.O. Box 12277; Research Triangle Park, NC 27709; Telephone (919) 549-
8411; Fax: (919) 549-8288; E-mail: standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the 
metric system of units in general, and the International System of Units (SI) in particular, in the 
preparation of instrumentation standards.  The Department is further aware of the benefits to 
USA users of ISA Standards of incorporating suitable references to the SI (and the metric 
system) in their business and professional dealings with other countries.  Towards this end, this 
Department will endeavor to introduce SI and acceptable metric units in all new and revised 
standards to the greatest extent possible.  The Metric Practice Guide, which has been published 
by the Institute of Electrical and Electronics Engineers as ANSI/IEEE Std. 268-1992, and future 
revisions, will be the reference guide for definitions, symbols, abbreviations, and conversion 
factors.  Certain metric units that are part of the SI system are in common accepted pressure 
measurement that is convertible to kilopascals by multiplying by 100.

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and 
interests in the development of ISA standards, recommended practices, and technical reports. 
Participation in the ISA standards-making process by an individual in no way constitutes 
endorsement by the employer of that individual, of ISA, or of any of the standards which ISA 
develops.

This standard is intended as a guide for technical personnel at user facilities as well as by 
manufacturers' technical and sales personnel whose duties include specifying, testing, or 
showing performance characteristics of strain-gage linear Potentiometric Displacement 
Transducers.  By basing users' specifications as well as technical advertising and reference 
literature on this standard, or by referencing portions thereof, as applicable, a clear 
understanding of the users' needs or of the transducers' performance capabilities, and of the 
methods used for evaluating or proving performance, will be provided.  Adhering to the 
specification outline, terminology and procedures shown will not only result in simple, but also 
complete specifications; it will also reduce design time, procurement lead time, and labor, as well 
as material costs.  Of major importance will be the reduction of qualification tests resulting from 
use of a commonly accepted test procedure and uniform data presentation.

The development of this standard was initiated as the result of a survey conducted in December 
1960.  A total of 240 questionnaires was sent out to transducer users and manufacturers.  A 
strong majority indicated in their replies a need for transducer standardization.  As potentiometric 
displacement transducers were one of the types shown to be most in need of standardization, a 
project subcommittee, SP37.12, Potentiometric Displacement Transducers, was formed under 
the cognizance of SP37, Transducers for Aerospace Testing, and a standard was drafted and 
reviewed extensively, and revised in 1976.  The reviewers were selected from a broad cross-
section of all industries and sciences in which transducers are applied for measuring purposes.
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The following individuals served as members of the 1977 SP37.12 Subcommittee:

NAME COMPANY

R. Bronson, Chairman Lockheed Electronics Company, Inc.
M. Brown Bourns, Inc.
J. Kauker Binary Controls
K. Posey, PE URS/Forest & Cotton
R. Richard National Aeronautics & Space Administration
D. Veatch National Aeronautics & Space Administration

The following individuals served as members of the SP37 Committee who reaffirmed SP37.12 
in 1995:

NAME COMPANY

E. Icayan, Chairman Westinghouse Hanford Co.
J. Weiss Electric Power Research Inst.
P. Bliss, Deceased Consultant
M. Brigham The Supply System
D. Hayes LA Dept. Water & Power
M. Kopp Validyne Corp.
C. Landis Weed Fiber Optics
A. Mobley 3M Co.
J. Mock Consultant
D. Norton McDermott Energy Svces Inc.
H. Norton Consultant
M. Tavares Boeing Defense & Space Group
R. Whittier Endevco
J. Wilson

This standard was reaffirmed by the ISA Standards and Practices Board on 
September 29, 1995.

NAME COMPANY

M. Widmeyer, Vice President Washington Public Power Supply System
H. Baumann H. D. Baumann & Associates, Inc.
D. Bishop Chevron USA Production Company
P. Brett Honeywell, Inc.
W. Calder III Foxboro Company
H. Dammeyer Phoenix Industries, Inc.
R. Dieck Pratt & Whitney
H. Hopkins Utility Products of Arizona
A. Iverson Lyondell Petrochemical Company
K. Lindner Endress + Hauser GmbH + Company
T. McAvinew Metro Wastewater Reclamation District
A. McCauley, Jr. Chagrin Valley Controls, Inc.
G. McFarland Honeywell Industrial Automation and Controls
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1   Scope

1.1   This Standard covers potentiometric displacement transducers, primarily those used in 
measuring systems.

NOTES

1. These specifications are not intended to cover transducers used in hazardous 
(classified) locations as specified in the National Electric Code.

2. Transducers for use in nuclear power plants must conform to additional U.S. Nuclear 
Regulatory Commission Requirements not specifically called out in this Standard.

1.2   Included among the specific versions of potentiometric displacement transducers to which 
this Standard is applicable are the following:

Angular Displacement Transducers
Linear Displacement Transducers

1.3   Terminology used in this document is defined in ISA-S37.1. Additional terms considered 
applicable to potentiometric displacement transducers are defined in 4.3 of this document.  An 
asterisk appears after those terms defined in S37.1. A double asterik appears after those terms 
defined in 4.3 of this standard.

2   Purpose

This Standard establishes the following for potentiometric displacement transducers.

2.1   Uniform minimum specifications for design and performance characteristics

2.2   Uniform acceptance and qualification test methods, including calibration techniques

2.3   Uniform presentation of minimum test data

2.4   A drawing symbol for use in electrical schematics

3   Drawing symbol

3.1   The drawing symbol for a potentiometric displacement transducer is a square with an added 
equilateral triangle, the base of which is the left side of the square.
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Figure 1 — Drawing Symbol
Subscripts

A = Angular
L = Linear

The letter "D" in the triangle designates "displacement," and the subscripts denote the second 
modifier.  The illustration shows an angular displacement transducer, as symbolized by "DA."

3.2   The potentiometer is symbolized by a variable resistance of length x. The lines from it and to 
ground represent the electrical leads or terminations.

NOTES

1. This symbol is not ANSI approved at this time.  It has been submitted to the 
ANSI Y32 Committee on Graphic Symbols for their consideration and approval.

2. For instrumentation systems use, refer to ISA-S5.1 Instrumentation Symbols and 
Identification.

4   Specification characteristics

4.1   Design characteristics

4.1.1   Required mechanical design characteristics

The following mechanical design characteristics shall be listed.

4.1.1.1   Type of displacement sensed

Angular displacement*
Linear displacement*

*Defined in ISA-S37.1
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4.1.1.2   Configuration and dimensions

The outline drawing shall show the configuration with dimensions in millimetres (inches).  Unless 
electrical connections are specified (reference 4.1.3.4), the outline shall include limiting 
maximum dimensions for these connections.

4.1.1.3   Mountings and mounting dimensions

The outline drawing shall indicate the method of mounting with hole size, centers, and other 
pertinent dimensions in millimetres (inches) including thread specifications for threaded holes or 
shafts if used.

4.1.1.4   Displacement connection

The displacement connection(s) shall be indicated on the outline drawing.  For threaded fittings, 
specify applicable military or industry standard, or nominal diameter in millimetres (inches or 
ANSI size number), and the thread pitch in millimetres per one thread (threads per inch), and 
other details as necessary to define the shape of the threads.

4.1.1.5   Mounting effects

The maximum mounting force or torque shall be specified, if it will tend to affect transducer 
performance (reference 4.2).

4.1.1.6   Mass

The mass of the transducer shall be specified in grams (ounces).

4.1.1.7   Case sealing

If case sealing is necessary, the mechanism and materials used for sealing should be described.  
The same requirement applies to the electrical connector.  The resistance of the sealing 
materials to cleaning solvents and commonly encountered fluids should be stated.

4.1.1.8   Dissimilar metals

Dissimilar metals, which could cause generation of significant electrical potential, migration of 
metal or corrosion, shall not be used in contact with each other.

4.1.1.9   Identification

The following characteristics shall be permanently in-scribed on the outside of the transducer 
case or on a suitable nameplate permanently attached to the case.

a) Nomenclature of transducer (according to ISA-S37.1, Section 3)

b) Name of Manufacturer, Part number (to reflect one controlled configuration), and Serial 
Number

c) Range* in radians/millimetres (degrees/inches) and designation of type of displacement 
(See 4.1.1.1.)

d) Maximum** excitation.*

e) Transduction Element resistance (Potentiometric Element).*

f) Identification of Electrical Connections.

*Defined in ISA-S37.1
**Defined in 4.3
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g) Inscription of the following characteristics is optional:

h) Customer Specification or Part Number or both

Type of Electrical Connector and Mating Connector (if applicable)

i) Operating temperature range**

4.1.2   Supplemental mechanical design characteristics

Listing of the following mechanical design characteristics is optional.

4.1.2.1   Case material

Where applicable, state the surrounding environmental condition requirement or compatibility.

4.1.2.2   Number of Potentiometric Elements or Taps**

When more than one potentiometric transducer element or a tapped element is required, they 
shall be specified.

4.1.2.3   Maximum and minimum temperatures

The maximum and minimum temperature of environments, which can be applied to the 
transducer and which will not cause permanent calibration shift, shall be listed.

NOTE — Exposure time shall be specified, if relevant.

4.1.3   Required electrical design characteristics

The following electrical design characteristics shall be listed. All are applicable at Room 
Conditions.*

4.1.3.1   Excitation*

Expressed as "____volts (mA) dc" or "____volts (mA) ac rms at ____ Hz."

4.1.3.2   Maximum excitation**

Expressed as "____volts (mA) dc" or "____volts (mA) ac rms at ____ Hz," within the operating 
temperature range.

4.1.3.3   Resistance of transduction* element

Expressed as "____ ± ____ohms."

4.1.3.4   Electrical connections

Whether the electrical termination is by means of a connector or a cable, the pin designations or 
wire color code shall conform to the following transducer wiring standard.

*Defined in ISA-S37.1
**Defined in 4.3
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Figure 2 — Transducer Wiring Standard
NOTES

1. The Transduction element(s) shall be arranged to produce increasing "Positive" 
voltage output with increasing wiper displacement in direction (clockwise motion, 
viewed from shaft-end, for angular displacement transducers, and extending motion 
by linear displacement transducers shown by arrow).

2. For bidirectional range transducers, the arrow indicates increasingly positive 
displacement values.

3. Current flow shall be restricted to electrical elements and shall not be permitted in 
mechanical elements, such as shaft bushings.

4. CAUTION — A short circuit on the output or an inadvertent connection of the 
excitation voltage to the wiper may pass excessive current through the wiper 
and the Transducer Element resistance, and cause a catastrophic failure of the 
transducer.  

5. Output Short-circuit protection (optional): In a specialized or dedicated transducer 
application, output short-circuit protection may be obtained by means of an optional 
output current limiting resistor.  The resistor is placed in series with the potentiometer 
wiper, preferably integral to the transducer, between the wiper and the output terminal 
(connector pin "2" or "B" or wire color "green").  The resistance value is selected such 
that, with the output terminals shorted, the wiper current is limited to a proper 
maximum value.  For example, if the excitation voltage will always be 5 volts dc and 
the wiper current should not exceed 10 milliamperes, then the resistance value should 
be 500 ohms.  The same resistor also protects the transducer from damage due to 
inadvertent connection of the 5 volt excitation to the output terminals.
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