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1. Scope

1.1 This specification covers the requirements for fiber-
optic position switches (proximity and limit). This specifica-
tion does not include switches that transfer an optical signal
from one path to another by an external force or energy applied
to the switch.

1.2 The values stated in SI units are to regarded as the
standard. The values given in parentheses are for information
only. Where information is to be specified, it shall be stated in
SI units.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

1.4 Special requirements for naval shipboard applications
are included in the Supplement.

2. Referenced Documents

2.1 ASTM Standards:

D 3951 Practice for Commercial Packaging?

2.2 ISO Standards:

ISO 9001 Quality System—Model for Quality Assurance in
Design/Development, Production, Installation, and Ser-
vicing?

3. Terminology

3.1 Definitions:

3.1.1 closed switch—the light path is complete; signal from
transmitter to receiver is complete.

3.1.2 closed switch with positive alarm—the light path is
complete. Signal level indicates that the end faces of the
sensing element are dirty and require maintenance for contin-
ued proper operation.

3.1.3 fiber-optic position switch—a device that converts
measured position, via changes in fiber-optic properties, to an

! This specification is under the jurisdiction of ASTM Committee F25 on Ships
and Marine Technology and is the direct responsibility of Subcommittee F25.10 on
Electrical.
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output that is a function of the applied measurand. The
fiber-optic position switch normally consists of a sensor head,
optoelectronics module, and connectorized fiber-optic cable.

3.1.4 limit switch—a switch that senses a change in position
via mechanical contact.

3.1.5 open switch—the light path is blocked; signal from
transmitter to receiver is not complete.

3.1.6 optical transmittance change—the change in optical
power level introduced by an environmental, mechanical, or
other induced stress.

3.1.7 optoelectronics module—unit of the fiber-optic posi-
tion switch that contains the optical transmitter and receiver,
and signal conditioning electronics, necessary to convert the
sensed position to the specified output signal. The optoelec-
tronics module may be an expansion card for a microprocessor-
based system, or a stand-alone unit.

3.1.8 proximity switch—a switch that senses a change in
position via noncontact means.

3.1.9 sensor head—unit of the fiber-optic position switch
that detects position via changes in optical properties. The
optoelectronics module interrogates the sensor head to deter-
mine the position of the measurand. An optical signal is
transmitted from the optoelectronics module to the sensor
head. The optical path is either complete or blocked, depending
on the status of the item being measured, giving an indication
of the position or status of the item back to the optoelectronics
module.

3.1.10 steady-state supply voltage—an input voltage that
does not deviate from a specified nominal tolerance (ex:
*5 %).

3.1.11 tether valve limit switch—a limit switch used to
detect valve position via a tether line connected to the valve
handle.

3.1.12 transient supply voltage—a voltage superimposed on
the steady-state supply voltage that is greater than the specified
steady-state tolerance and has a very rapid rise and fall.

4. Classification

4.1 Designation—Most switch manufacturers use designa-
tions, systematic numbering or identifying codes. Once under-
stood, these designations could aid the purchaser in quickly
identifying the switch type, electrical power ratings, and other
characteristics.
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4.2 Design—Fiber-optic position switches typically consist
of an assembly with three major components: optical sensor
head, fiber-optic cables, and optoelectronics module. The
optoelectronics module shall be interchangeable between any
of the sensor types.

4.3 Types—The following are common types of fiber-optic
position switches:

Proximity

Limit, pin actuated

Limit, lever actuated

Limit, lever and roller

Limit, tether valve

4.3.1 Fiber-Optic Proximity Switches—The fiber-optic
proximity switch sensor head receives the light beam from the
light source in the optoelectronics module via a fiber-optic
cable. The sensor head emits the light beam to detect an object
in a specific location. The sensor head also receives the light
beam reflection from the object, typically via a wide angle
receiving lens, and is detected by the light beam receiving
device in the optoelectronics module. When the object moves
into the sensing site, the light beam is reflected into the
receiving lens completing the fiber-optic light path. It is
important to consider contrasting light levels between reflec-
tions from background objects when no object to be detected is
present and reflections from the object to be detected, when
selecting a fiber-optic proximity switch.

4.3.2 Fiber-Optic Limit Switches—The fiber-optic limit
switch sensor head houses the mechanical contact device that
senses the position of the object to be detected. The mechanical
contact device is typically a pin or plunger, lever, roller, lever
and roller, or tether valve. The fiber-optic limit switch sensor
head receives the light beam from the light source in the
optoelectronics module via a fiber-optic cable. The same
fiber-optic cable allows completion of the light path to a
fiber-optic receiver in the optoelectronics module. Dependent
upon the configuration of the switch, the mechanical contact
device either completes or breaks the light path upon detection
of the object.

5. Ordering Information

5.1 The purchaser should provide the manufacturer with all
of the pertinent application data. Recommended data is shown
in 5.2. If special application operating conditions exist that are
not shown in the acquisition requirements, they should also be
described.

5.2 Acquisition Requirements—Acquisition documents
should specify the following:

(a) Title, number, and date of this specification,

(b) Manufacturer’s part number,

(c) Switch type required (see 4.3),

(d) Unique or special enclosure requirements (see 7.1),

(e) Type of optoelectronics module (see 7.2). If control
enclosure or console mounted, specify requirements,

(f) Length of fiber-optic cable required,

(g) Type of electrical connection (see 7.4),

(h) When the electrical connection mating plug is not to be
provided (see 7.4),

(i) System operating characteristics,

(k) Environmental requirements,

(1) Quantity of switches required,

(m) Size and weight restrictions (see 7.5),

(n) Critical service life requirements (see 8.1),

(o) Performance requirements (see 8.2),

(p) Special surface finish requirements (see 9.1),

(q) Special workmanship requirements (see 9.2),

(r) When certification is required (see 13),

(s) Special marking requirements (see 14),

(1) Special packaging or package marking requirements
(see 15),

(u) When ISO 9001 quality assurance system is not
required (see 16.1), and

(v) Special warranty requirements (see 16.1).

6. Materials and Manufacture

6.1 Position Switches—Materials for the fiber-optic position
switches shall be corrosion resistant and noncombustible or fire
retardant.

7. Physical Properties

7.1 Enclosure—If case sealing is required, the mechanism,
materials, and process shall be described. The same should
apply to the electrical connector. Resistance to cleaning sol-
vents should likewise be stated. Unique or special enclosure
requirements shall be specified in the acquisition requirements
(see 5.2).

7.2 Optoelectronics Module—The optoelectronics module
shall contain the optical and signal conditioner devices neces-
sary to convert the sensor head output to the specified electrical
output. Optoelectronics modules shall be designed in consid-
eration of their mounting method (type): bulkhead mounted,
control enclosure mounted, or console mounted (microproces-
sor expansion card).

7.3 External Configuration—The outline drawing shall
show the configuration with dimensions in SI units (inch-
pound units) if they are not specified. The outline drawing shall
include limiting dimensions for electrical and fiber-optic con-
nections if they are not specified. The outline drawing shall
indicate the mounting method with hole size, center location,
and other pertinent dimensions. Where threaded holes are used,
thread specifications shall be provided.

7.4 Electrical Connection—An electrical interface connec-
tor receptacle and mating plug shall be provided with each
optoelectronics module of the position switch unless otherwise
specified in the acquisition requirements (see 5.2). Other
possible electrical interface connections include pigtails and
terminal boards.

7.5 Size and Weight—The purchaser may have intended
applications in which size and weight are limited. Size and
weight restrictions shall be specified in the acquisition require-
ments (see 5.2).

8. Performance Requirements

8.1 Service Life—The purchaser may have a minimum
specified service life requirement that may be critical. Critical
service life requirements shall be specified in the acquisition
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8.2 Switch Performance—Critical performance require-
ments shall be specified in the acquisition requirements (see
5.2). The following performance characteristics and environ-
mental exposures may or may not be important to each
purchaser’s intended application.

(a) Warm-up time,

(b) Steady-state supply voltage and frequency (ac),
(c) Steady-state supply voltage (dc),

(d) Response time,

(e) Transient supply voltage and frequency (ac),
(f) Transient supply voltage (dc),

(g) Change in optical transmittance,

(h) Dynamic range,

(i) Ambient light susceptibility,

(j) Temperature,

(k) Humidity,

(1) Salt spray,

(m) Insulation resistance,

(n) Power interruption,

(o) Short circuit,

(p) Line voltage reversal (dc powered),

(g) Output,

(r) Mechanical life,

(s) Enclosure,

(t) Vibration,

(u) Shock,

(v) Electromagnetic interference (EMI), and
(w) Power system harmonic distortion.

9. Workmanship, Finish and Appearance

9.1 Finish and Appearance—Any special surface finish and
appearance requirements shall be specified in the acquisition
requirements (see 5.2).

9.2 Workmanship—Any special workmanship requirements
shall be specified in the acquisition requirements (see 5.2).

10. Number of Tests and Retests

10.1 The number of test specimens to be subjected to
first-article and conformance tests shall be specified and should
depend on the fiber-optic position switch design. As guidance,
for each switch covered by a separate and distinct design, a test
specimen for each design should require testing. In instances in
which a singular design series may cover multiple switch
configurations, a minimum of three test specimens should be
tested, provided the electrical, optical, and mechanical simi-
larities are approved by the purchaser. It is recommended that
one unit be tested for each switch configuration regardless of
design similarity.

11. Inspection

11.1 Classification of Inspections—The inspection require-

ments specified herein are classified as follows:
(a) First-article tests (see 11.2)
(b) Conformance tests (see 11.3)

11.2 First-Article Tests—First-article test requirements shall
be specified, where applicable. First-article test methods should
be identified for each design and performance characteristic
specified.

Full document details: ASTM F2071-00

11.3 Conformance Tests—Conformance testing is accom-
plished when first-article tests were satisfied by a previous
acquisition or the product has demonstrated reliability in
similar applications. Conformance tests are usually less inten-
sive than first-article tests, often verifying that samples of a
production lot meet a few critical performance requirements.

12. Test Data

12.1 Test Data—Test data shall remain on file at the
manufacturer’s facility for review by the purchaser upon
request. It is recommended that test data be retained in the
manufacturer’s files for at least three years or a period of time
acceptable to the purchaser and manufacturer.

13. Certification

13.1 When specified in the acquisition requirements (see
5.2), the purchaser shall be furnished certification that samples
representing each lot have been either tested or inspected as
directed in this specification and the requirements have been
met.

14. Product Marking

14.1 Special purchaser specified product marking shall be
listed in the acquisition requirements (see 5.2). The minimum
data to be clearly marked on each switch shall include the
following:

14.1.1 Sensor Head:

(a) “FIBER-OPTIC POSITIONS SWITCH—SENSOR
HEAD,”

(b) Manufacturer’s name,

(¢) Manufacturer’s serial number or lot number, and

(d) Manufacturer’s part number.

14.1.2 Optoelectronics Module:

(a) “FIBER-OPTIC POSITION
OPTOELECTRONICS MODULE”

(b) Manufacturer’s name,

(c¢) Manufacturer’s serial number or lot number,

(d) Manufacturer’s part number, and

(e) Excitation voltage.

SWITCH—

15. Packaging and Package Marking

15.1 Packaging of Product for Delivery—Product should be
packaged and marked for shipment in accordance with Practice
D 3951.

15.2 Special packaging or package marking requirements
for shipment or storage shall be identified in the acquisition
requirements (see 5.2).

16. Quality Assurance

16.1 Quality System—A quality assurance system in accor-
dance with ISO 9001 shall be maintained to control the quality
of the product being supplied effectively, unless otherwise
specified in the acquisition requirements (see 5.2).

16.2 Responsibility for Warranty—Unless otherwise speci-
fied, the manufacturer is responsible for the following:

(a) All materials used to produce a unit and
(b) Workmanship to produce the unit.
Special warranty requirements shall be specified in the

acquisition requirements (see 5.2). Doc um ents
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17. Keywords

17.1 fiber-optic position switch; limit switch; optoelectron-
ics module; position switch; proximity switch; sensor head

SUPPLEMENTARY REQUIREMENTS

The following supplementary requirements established for U.S. Naval shipboard application shall
apply when specified in the contract or purchase order. When there is conflict between the standard
F25(FOSW)M-99 and this supplement, the requirements of this supplement shall take precedence for
equipment acquired by this supplement. This document supersedes MIL-S-24798, Switch, Position,
Proximity (Non-Contact) or Limit (Mechanical Contact), Fiber Optic, for new ship construction.

S1. SWITCH, POSITION, PROXIMITY
(NONCONTACT) OR LIMIT (MECHANICAL
CONTACT), FIBER-OPTIC

S1.1 Scope

S1.1.1 This specification supplement covers the require-
ments for fiber-optic position switches (proximity and limit)
designed to meet the requirements for use onboard naval ships.
This specification does not include switches that transfer an
optical signal from one path to another by an external force or
energy applied to the switch.

S1.1.2 The values stated in SI units are to be regarded as the
standard. Inch-pound units are provided for information only.

S1.2 Referenced Documents

S1.2.1 ASTM Standards:

D 542 Test Methods for Index of Refraction of Transparent
Organic Plastics*

D 570 Test Method for Water Absorption of Plastics*

S1.2.2 EIA Standards:

455-20 FOTP-20 Measurement of Change in Optical Trans-
mittance’

455-22 FOTP-22 Ambient Light Susceptibility of Fiber
Optic Components®

455-34 FOTP-34 Interconnection Device Insertion Loss
Test®

S1.2.3 NEMA Standards:

250 Enclosures for Electrical Equipment (1000 Volts Maxi-
mum)®

S1.2.4 Military Standards

MIL-C-83522 Connectors, Fiber Optic, Single Terminus,
General Specification for’

MIL-C-83522/16 Connector, Fiber Optic, Single Terminus,
Plug, Adapter Style, 2.5 Millimeter Bayonet Coupling, Epoxy’

MIL-C-83522/17 Connector, Fiber Optic, Single Terminus,
Adapter, 2.5 Millimeter Bayonet Coupling, Bulkhead Panel
Mount’

* Annual Book of ASTM Standards, Vol 08.01.

3 Available from Electronic Industries Association, 2500 Wilson Blvd., Arling-
ton, VA 22201-3834.

© Available from National Electric Manufacturers Association, 1300 N. 17th St.,
Suite 1847, Rosslyn, VA 22209.

7 Available from U.S. Government Standardization Documents Order Desk, 700

MIL-C-83522/18 Connector, Fiber Optic, Single Terminus,
Adapter, 2.5 Millimeter Bayonet Coupling, PC Mount’

MIL-PRF-49291 Fiber, Optical (Metric), General Specifica-
tion for’

MIL-S-901 Shock Tests, H.I. (High-Impact); Shipboard
Machinery, Equipment and Systems, Requirements for’

MIL-STD-167-1 Mechanical Vibrations of Shipboard
Equipment (Type I-Environmental and Type II-Internally Ex-
cited)’

MIL-STD-461 Electromagnetic Interference Characteristics
of Subsystems and Equipment, Requirements for the Control
of’

MIL-STD-1399, Section 300 Interface Standard for Ship-
board Systems, Electric Power, Alternating Current’

S1.3 Terminology

S1.3.1 Terminology is consistent with that of Section 3 and
the referenced documents.

S1.4 Designation

S1.4.1 Designation—For this specification, fiber-optic posi-
tion switch designations shall be assigned as specified in S1.5.2
and listed in the format below:

Example: F25(FOSW)M-1-B-DC

F25(FOSW)M-99 1 B DC
Specification Type Optoelectronics Power Supply
Module
S14.2 S1.4.3 S1.4.4

S1.4.2 Type—The following designators have been estab-
lished for the various types of fiber-optic position switches:

1—Proximity position switch sensor head,

2—Pin-actuated limit position switch sensor head,

3—Lever-actuated limit position switch sensor head,

4—TLever and roller limit position switch sensor head,

5—Tether valve limit position switch sensor head, and

6—Special (see S1.5.2).

S1.4.3 Optoelectronics Module—The optoelectronics mod-
ule shall be designated as follows:

A—Bulkhead mounted,

B—Control enclosure mounted, and

C—Console mounted (microprocessor or programmable
logic controller expansion card).

S1.4.4 Electrical Power Supply—The electrical interface

Robbins Ave., Philadelphia, PA 19111.
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