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SUBCOURSE OVERVIEW

This subcourse is designed to provide you with the skills and abilities necessary for performing the tasks related to wire and cable communications systems.  Wire and cable are one of the most dependable communications means employed today.  It includes field wire, wire-laying and recovery equipment, telephones, fiber optic cable, switchboards, teletypewriters, multiplexers, and other associated terminating equipment such as the J-1077 junction box and remote multiplexer combiners.  Wire and cable are tactically employed principally to interconnect closely located activities such as command posts and radio relay terminals and switching centrals.  The commander is responsible for installing, operating, and maintaining wire and cable systems and for ensuring users install their wire correctly to terminal devices.  You, as the signal officer, must plan and inspect these systems to ensure they are done correctly.  After you have completed this subcourse, you will be able to properly plan and inspect field wire and cable systems to ensure subscribers are communicating.

There are no prerequisites for this subcourse.

This subcourse reflects the doctrine which was current at the time it was prepared.  In your own work situation, always refer to the latest official publications.

Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and women.
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TERMINAL LEARNING OBJECTIVE

ACTION:
As the commander, you are responsible for the installation, operation, and maintenance of your wire and cable communications systems.  After completing this subcourse, you will be able to properly plan and inspect field wire and cable systems to ensure subscribers are communicating.

CONDITION:
Given lesson material, pencil, paper, and no supervision.

STANDARD:
To demonstrate competency of this subcourse, you must achieve a minimum of 70 percent on the subcourse examination.
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LESSON 1

PLAN AND INSPECT FIELD WIRE INSTALLATION

Critical Task: 01-5711.07-0001

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn to plan and inspect field wire installation

TERMINAL LEARNING OBJECTIVE:

ACTION:
Plan and inspect employed field wire systems.

CONDITION:
Given lesson material, pencil, paper, and no supervision.

STANDARD:
Demonstrate competency of the task skills and knowledge by correctly responding to 70 percent of the test questions on planning and inspecting field wire installation.

INTRODUCTION
It is the signal officer's responsibility to plan and inspect field wire installation to ensure subscribers are communicating.  In the following situation, you will plan and inspect the installation of field wire to terminal devices for a command post.

1.
Situation.  Your unit has just arrived at a new command post and must provide communications for subscribers.  In planning this support, you must know the number of subscribers, their location, and the type of terminal equipment.  You quickly determine that approximately 20 subscribers will require communication access.

2.
Using mobile subscriber equipment (MSE), you plan on employing a small extension node AN/1TC-48(V) 1, which accommodates up to 26 subscribers.  A larger command post would require the ANTITC-48(V) 2, which can accommodate up to 41 subscribers.


a.
You instruct your personnel to install two J-1077 junction boxes via SMD-811735 signal cable and one 26-pair cable CX-4506 to a tree closest to your subscribers' location.  Subscribers must then run their WF-16 field cable (4-wire conductors) to the J-1077 and connect their TA-1035 digital nonsecure voice terminal (DNVT) or their digital secure voice terminal (DSVT)(KY-68).
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b.
When you inspect this installation, ensure the brown wires of the WF-16 are connected to the receive side of the J-1077 and the green wires are connected to the transmit side of the J-1077.

3.
Although subscribers have the responsibility to lay their own field wire (WF-16), end-to-end communications is a signal responsibility; therefore, when you inspect the signal side of the installation, you must also inspect the user side.  By maintaining close coordination with your supported unit's signal officer or NCO, you can ensure your subscribers have access to the MSE network.

4.
In order to understand field wire lines, it is important that you have knowledge of their construction, characteristics, and maintenance.  You also need to know what repeaters are, splicing techniques, and how to make ties.  This information will be covered in Lesson 2.
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LESSON 1

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
How many subscribers can the AN/TTC-48(V)1 accommodate?


A.
26


B.
28


C.
30


D.
32

2.
How many subscribers can the AN/TTC-48(V)2 accommodate?


A.
36


B.
41


C.
44


D.
46

3.
How many conductors are part of the WF-16 field wire?


A.
4


B.
5


C.
6


D.
7

4.
Who is required to run the WF-16 field wire to the J-1077 junction boxes or remote mutiplexer combiners?


A.
Subscribers


B.
Signal personnel

5.
Which color conductors of the WF-16 field wire are connected to the receive side of the J-1077?


A.
Brown


B.
Green

6.
Which color conductors of the WF-16 field wire are connected to the transmit side of the J-1077?


A.
Green


B.
Brown
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7.
Which telephone do subscribers normally use to connect to the MSE system?


A.
TA-1035 DNVT


B.
TA-1040 DSVT


C.
TA-1045 DNVT


D.
TA-1050 DSVT

8.
Close coordination with the supported unit's signal officer or NCO will ensure signal support.  Is this statement true or false?


A.
True


B.
False
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LESSON 1

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback
1.
A  26 (page 1-1, para 2)

2.
B.  41 (page 1-1, para 2)

3.
A.  4 (pages 1-1 and 1-2, para 2a)

4.
A.  Subscribers (pages 1-1 and 1-2, para 2a)

5.
A.  Brown (page 1-2, para 2b)

6.
A.  Green (page 1-2, para 2b)

7.
A.  TA-1035 DNVT (pages 1-1 and 1-2, para 2a)

8.
A.  True (page 1-2, para 3)
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LESSON 2

PLAN AND INSPECT EMPLOYMENT OF FIELD CABLE SYSTEMS

Critical Task: 01-5711.07-0001

OVERVIEW
LESSON DESCRIPTION:

In this lesson, you will learn to plan and inspect employment of field cable systems.

TERMINAL LEARNING OBJECTIVE:

ACTION:
Plan and inspect employment of field cable systems.

CONDITION:
Given lesson material, paper, pencil, and no supervision.

STANDARD:
Demonstrate competency of the task skills and knowledge by correctly responding to 70 percent of the test questions on planning and inspecting the employment of field cable systems.

INTRODUCTION
As stated in the previous lesson, planning and inspecting employed field wire and cable systems is an integral part of the signal officer's responsibility.  In this lesson, we will provide descriptions and characteristics of field cable systems and wire-laying equipment which support planning and employment, and will ensure your inspections are accurate.

1.
Types of field cables.  Field cable may be described as consisting of one or more pairs of wires, with each wire individually insulated.  The wires of a pair are twisted together, in case of multipairs, the pairs are usually twisted together.  The entire group is enclosed in an outer covering.  Two types of field cable frequently used in tactical military installations are illustrated in Figures 2-1 and 2-2.
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Figure 2-1.  Five-pair rubber cable.
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Figure 2-2.  Cable stub CX-163A/G.

2.
Types of wire-laying equipment.


a.
Field wire may be laid from reel units mounted in vehicles, reels or axles carried by hand, reels or dispensers carried by hand, and dispensers mounted on aircraft or vehicles.
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b.
Metal spool-type reels are used to store, transport, lay, and recover field wire WD-1/IT.  All reels require some type of mounting to simplify the laying and retrieving of wire.  These are called wire-laying equipment and are made in various types and sizes for operation under varying conditions.  Special canvas containers, known as dispensers, may also be used to lay field wire lines.

3.
Types of field wire reels.  The three types of reels (Figure 2-3) available for use with field wire are as follows:


a.
Reel DR-5 is a metal spool-type container used to store, transport, lay, and recover field wire.  It will hold 2½2 miles (4 kilometers) of field wire and can be mounted on reel unit RL-207( )/G or on reel unit RL-31-E.


b.
Wire reel RL-159( ) /U is a metal spool-type container used to store, transport, lay, and recover field wire.  It will hold 1 mile (1.6 kilometers) of field wire and can be mounted on reel unit RL-207( ) /G, reel unit RL-31-E, reeling machine RL-172/G, or axle RL-27-( ).


c.
Spool DR-8-( ) is a metal container used to lay and recover field wire.  It will hold 1/4 mile (0.4 kilometer) of field wire and can be mounted on reel unit RL-39( ) (component reel equipment CE-11).
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Figure 2-3.  Reels for field wire.
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4.
Wire dispenser MX-306(A)/G.


a.
Wire dispenser MX-306(A)/G is a cylindrical canvas-and-tape container that holds approximately 1/2 mile (0.8 kilometer) of field wire WD-1/TT.  (See Figure 2-4.) The wire of two or more dispensers may be prespliced in tandem when it is necessary to lay a wire line of more than 1/2 mile (0.8 kilometer) without stopping to make a splice.  Figure 2-5 illustrates the method of splicing wires in dispensers for tandem operation.
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Figure 2-4.  Wire dispenser MX-306(A)/G.
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Figure 2-5.  Wire dispensers MX-306(A) G spliced for

tandem operation.
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b.
The dispenser has many useful features as described below:


(1)
It is portable.


(2)
It will pay out wire at high speeds from an amphibidus vehicle or from fixed-wing and rotary-wing aircraft.


(3)
It will function at speeds of up to 100 miles per hour (160 kilometers).


(4)
The wire will lie flat on the surface upon which it is laid without spirals or kinks.


(5)
It can provide continuous communications while the wire is being laid.


c.
No special mounting devices are necessary if a single dispenser is used to lay wire.  If several dispensers are connected in tandem, however, a means must be provided to support and align the dispensers one behind the other.  The wire within the dispensers, after connection in tandem, should be tested for continuity before laying the line.

5.
Axle RL-27-B.  The RL-27-B is used to lay and recover field wire.  (See Figure 2-6.)  The axle is a machine-steel bar (212 feet long) used for mounting wire reels.  The axle has two knurled handles, one of which is removable for mounting wire reel RL-159/U on the axle.  The axle has roller bearings and is equipped with a removable crank for rewinding wire.  The axle can be carried by two persons or placed on some improvised mounting.  (See Figure 2-7.)
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Figure 2-6.  Axle RL-27-B.
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Figure 2-7.  Method of laying field wire, using axle RL-27-B.

6.
Reel unit RL-31-E.


a.
Reel unit RL-31-E is a lightweight, portable, folding A-frame of steel tubing used for paying out and recovering field wire and field cable.  (See Figure 2-8.) The reel unit has the following features:


(1)
A brake unit for controlling the speed of the reels during pay-out of the wire.


(2)
A crank for reeling in wire on the reels.


(3)
A carrying strap for carrying the reel unit litter-style.


(4)
A divided axle for use when two reels are mounted on the reel unit.  This axle allows either reel to operate independently of the other.  When the divided axle is used, two cranks and two brakes are necessary for operation.  They are issued with the equipment.


b.
The reel unit is capable of carrying a single reel (DR-5 or DR-15-B) or two wire reels RL-159/U.  (Reel DR-15-B is used with field cable.)


c.
Reel unit RL-31-E can be set up on the ground or mounted on a vehicle.  A special vehicular installation kit is available for mounting the reel unit in trucks.
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Figure 2-8.  Reel unit RL-31-E.

7.
Reel equipment CE-11.


a.
Reel equipment CE-11 is a lightweight portable unit designed to be carried by one man.  (See Figure 2-9.) It consists of reel unit RL-39 and a sound-powered telephone handset with its case and carrying strap.  Reel unit RL-39 mounts spool DR-8 having a capacity of 1/4 mile (0.4 kilometer) of field wire WD-1/TT.  (Spool DR-8 is not included as a component.) Figure 2-9 shows a sound-powered telephone set TA-1/PT that can be used if jumper wires are provided.  It is carried on the belt.  This reel is commonly used to lay WF-16 which connects subscribers to the MSE system.


b.
The method of laying field wire is shown in Figure 2-10.  In forward areas, when it is necessary to crawl toward the objectives, the spool can be pulled along the ground to unwind the wire.


c.
The operator of the reel unit may, at any time, establish communications with the rear by connecting the sound-powered telephone to the terminals on the spool.
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Figure 2-9.  Reel equipment CE-11 with spool DR-8 and

telephone set TA-1/PT.
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Figure 2-10.  Laying wire with reel equipment CE-11.
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d.
The handle attached to reel equipment CE-11 provides a means of recovering wire that has been payed out from the reel.  (See Figure 2-11.) Two adjustable cotton-webbed straps support the reel unit during recovery of the wire.
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Figure 2-11.  Recovering wire with reel equipment CE-11.


e.
Reel unit' RL39 is a chest-type reel consisting of an axle with carrying handles, carrying straps, and a crank for rewinding.  Reel unit RL-39 mounts spool DR-8-A, which has a capacity of 1/4 mile of field wire WD-1/TT.  (Field wire is not included as a component) Lines may be laid with this equipment either by handcarrying the reel or by strapping it to the back.  To recover telephone wire, the wireman snaps the carrying handles to the carrying straps and rotates the reel by means of the crank and axle.  This reel is normally used to lay short local circuits up to 1/4 mile over difficult terrain or in forward combat areas.
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8.
Reeling machine RL-172( ) /G.  The RL-172( ) /G weighs approximately 100 pounds.  (See Figure 2-12.) It is used to pay out and pick up field wire from wire reels RL-159/U.  The reeling machine is normally mounted vertically on a truck.  It also may be operated horizontally from the bed of a truck.
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Figure 2-12.  Reeling machine RL-172( )/G, motor-driven.


a.
The reel is driven by a 24-volt direct current motor.  Power for the motor is provided by the vehicle battery.


b.
A handcrank is provided for manual operation.


c.
The reeling machine is designed for one-person operation and is provided with controls for starting, stopping, and reversing the direction of rotation of the reels.
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d.
Wire can be payed out or reeled in from either the back or the front of the reel.  The speed of the reel can be controlled and varied from 0 to 300 revolutions per minute by using the braking mechanism and varying the pressure on the control handle.

9.
Cable reeling machine RL-207( ) /G.  The RL-207( ) /G is an engine-driven reel unit mounted on the bed of a 3/4-ton truck or larger vehicle.  (See Figure 2-13.) It is used to pay out or recover field wire or spiral-four cable.
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Figure 2-13.  Reeling machine RL-207( )/G.


a.
It can pay out field wire at speeds of up to 25 miles per hour (40 kilometers) and cable at speeds of up to 10 miles per hour (16 kilometers).


b.
Under favorable conditions, it can recover either wire or cable at 5 miles per hour (8 kilometers).
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c.
As many as four separate field wires may be recovered at the same time.


d.
It holds various types of reels on its two axles.  (See Figure 2-14.) For instance, it can hold two reels DR-5, or two reels DR-15-B, or four reels RL-159/U.
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Figure 2-14.  Installation of wire reel on upper reel axle.


e.
Although this reeling machine weighs nearly 500 pounds without reels, it may be dismounted and used on the ground also.


f.
Brakes are provided to prevent backlash.


g.
A gasoline engine furnishes the power to operate the RL-207( ) /G for recovering the wire.


h.
The reeling machine can be operated by a handcrank when necessary.

10.
Reel cable RC-435/U.  The RC-435/U is a lightweight field cable reel used for storing and transporting the CX-11230/G (100 feet).  (See Figure 2-15.) The reel is of tubular construction and can be mounted on standard reeling machines (such as the RL-207/G) for rapid recovery operations.

11.
Reel cable RC-453/G.  The RC-453/G is a larger reel used for storing and transporting the CX-11230/G (1/4 mile).  (See Figure 2-16.) The RC-453/G may also be used on the RL-207/G.
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NOTE:
Employment of field wire and cable systems is always governed by the tactical situation and requirements of the using organization.  Wire and cable may be laid on the ground, buried under the ground, or suspended from poles or trees.
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Figure 2-15.  Cable assembly, special-purpose, electrical

CX-11 230/G (100 feet).
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Figure 2-16.  Cable assembly, special-purpose, electrical,

52-conductor CX-11230/G (1/4 mile).
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LESSON 2

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
Field cables may be described as consisting of one or more __________ of __________ with each __________ individually insulated.

2.
How many conductors does a 26-pair cable contain?


A.
52


B.
54


C.
56


D.
58

3.
Which telephone cable (field wire) is commonly used to connect user terminals to the MSE network?


A.
WF-16


B.
WF-17


C.
WF-18


D.
WF-19

4.
Which of the following methods can be used to employ CX-11230( ) /G?


A.
Laying cable on the ground


B.
Burying cable under the ground


C.
Suspending cable from poles or trees


D.
All of the above

5.
Wire dispenser MX-306(A) /G is used to transport which of the following field wire?


A.
WD-1/TT

B.
WD-2/TT


C.
WD-3/TT


D.
WD-4/TT

6.
Reel equipment CE-11 is normally used to transport ¼4 mile of which of the following field wire?


A.
WD-1/TT


B.
WD-2/TT


C.
WD-3/TT

D.
WD-4/TT


2-15
SS 0030

LESSON 2

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback
1.
Pairs, wires, wire (page 2-1, para 1)

2.
A.  52 (page 2-13, Figure 2-16)

3.
A.  WF-16 (page 2-7, para 7a)

4.
D.  All of the above (page 2-13, NOTE)

5.
A.  WD-1/TT (page 2-4, para 4a)

6.
A.  WD-1/TT (page 2-7, para 7a)
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LESSON 3

PLAN AND INSPECT USER WIRE INSTALLATION

Critical Task: 01-5711.07-0001

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn to plan and inspect user wire installation.

TERMINAL LEARNING OBJECTIVE:

ACTION: 
Plan and inspect user wire installation.

CONDITION:
Given lesson material, paper, pencil, and no supervision.

STANDARD:
Demonstrate competency of the task skills and knowledge by correctly responding to 70 percent of the test questions on planning and inspecting user wire installation.

INTRODUCTION
As you learned in Lessons 1 and 2, the user has the responsibility to bring his wire to the J-1077 junction box or the remote multiplexer combiner.  To plan and inspect user wire installation, you must know the troubleshooting skills needed to determine faults when the user cannot communicate.  In this lesson, we will describe the common troubles of which you should be aware.

1.
Planning.  Maintenance of field wire lines includes both the prevention and the correction of circuit failures Prevention of troubles on wire lines and equipment begins with the careful planning and selection of wire routes; it continues with the installation of a system that uses approved methods of construction.  Troubles will occur, however, regardless of the care with which the circuits are installed.  To efficiently diagnose and correct circuit failures, maintenance personnel should know the various troubles common to field wire lines and their effect on circuit quality and speech transmission.
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2.
Common troubles of field wire lines.


a.
Troubles can occur either in the wire line or in the terminal equipment connected to the line.  Wire circuit failures include open circuits, short circuits, grounded circuits, crossed circuits, or a combination of these defects at one or more points in the circuit.  Opens and shorts can cause intermittent troubles that are often very difficult to locate.  In this case, the wireman must know how to employ test instruments and logical troubleshooting procedures to determine the nature and location of the troubles.


b.
A fault is a defect in a telephone wire circuit caused by a ground, a break, a cross, or a short.  A description and identification of common line faults are shown in the following illustrations.


(1)
Short


(a)
A short circuit, or short, occurs when the two conductors of a pair come in electrical contact with each other.  Shorts are usually the result of bruised or stripped insulation.  (See Figure 3-1.)
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Figure 3-1.  A shorted pair.


(b)
A complete (low-resistance) short disrupts communications completely.  A partial (high-resistance) short, however, usually causes weak transmission and signaling.


(2)
Open.


(a)
An open circuit, or open, is a break or cut in one or both conductors of a pair.  It occurs most frequently on long-span aerial construction or at other points subject to strain.  (See Figure 3-2.)


(b)
An open disrupts communications completely.  An intermittent open, caused by a poorly made splice and loose contact, introduces a high resistance in the circuit.  It may be possible to communicate over a highly resistive circuit, but the transmission is usually weak and noisy.
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Figure 3-2.  An open pair.


(3)
Ground.


(a)
A grounded circuit, or ground, occurs when one or both conductors of a circuit come in electrical contact with the ground or a grounded object.  Grounds are the result of bruised insulation or poorly made splices.  They occur most frequently during rainy weather or when the line is installed in wet or damp areas.  (See Figure 3-3.)
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Figure 3-3.  A grounded pair.


(b)
A ground on both sides of a circuit produces the same effect as a short.  Usually, a ground occurring on one side of a circuit does not interrupt communications; however, it introduces hum or noise in the circuit.


(4)
Cross.


(a)
A crossed circuit, or cross, exists when two conductors (each of a different circuit) are in electrical contact with each other.  It occurs most frequently in field wire cables supported on aerial spans, or at points where multipair wire lines converge or are installed along the same route.  (See Figure 3-4.)
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Figure 3-4.  Two crossed pairs.


(b)
A cross usually causes cross talk or interference between the two crossed circuits.  This cross talk or interference could make the separate conversations unintelligible.

3.
Methods of testing field wire lines.


a.
Testing during construction.  A field wire line should be tested before installation to determine its condition and serviceability.  During construction of a line, tests are made after every buried installation, after every aerial span, at the end of each reel length, and before connecting the line to the terminal equipment.  Testing during construction will disclose troubles that might have developed during the wire-laying operation.


b.
Routine testing.  Proper maintenance requires routine tests to be conducted at regular intervals on all working circuits and equipment.  The frequency of these routine tests will vary according to the nature and importance of the circuits, equipment, type of installation, amount of traffic handled, and amount of trouble experienced. 

(1)
Routine tests should be made by maintenance personnel during the slack traffic periods.  These tests must include all operating functions normally required of the circuit and equipment.


(2)
Communications are never interrupted to make a routine test.


c.
Troubleshooting.  Tests are conducted when trouble is reported or detected on a circuit.  The wireman must quickly analyze the fault, determine its location, and clear the trouble with the least possible interruption of service.  High-priority circuits are rerouted; or spare lines, along the same route, are put into service at patch panels or test points.


d.
Identity of conductors.


(1)
In most central office equipment telephone terminals, the ring conductor on the vertical distribution frame is the right conductor when looking at the terminal.
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(2)
For common battery telephone work, it will be necessary to distinguish one conductor from the other anywhere in the plant.


(3)
In most common battery central offices, the ring conductor has the battery on it and the TIP conductor is grounded.


(4)
In the tactical automatic telephone central office (four-wire voice frequency), the receive is the odd pair and the send is the even pair.

4.
Installer faults.


a.
Splicing faults.  Mistakes in splicing may cause a reversed pair, a split pair, or a transposed pair.  (See Figure 3-5.) These defects are discovered by the check made soon after a cable is installed.  Manufacturing defects are sometimes the cause of shorts, opens, grounds, and crosses in sections of cable or in cable terminal boxes.  These defects cannot be corrected, but the number of defective pairs may be reduced to a minimum by splicing the defective pair of a terminal, or of one section of cable, to any defective pair of an adjacent cable section when a splice is made.
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Figure 3-5.  Splicing faults.
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b.
Tactical terminating faults.  A splice should have the same tensile strength, electrical conductivity, abrasion, and weather-resistant characteristics as the unspliced portion.


c.
Improper field wire connections to distribution box J-1077/U or J-2317/U.  Common faults are split pairs, transposed pairs, open and short conductors, and transposing the WF-16 green (transmit) wires with the brown (receive) wires when connecting to the J-1077.
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LESSON 3

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.
A fault or defect in a telephone wire circuit is normally caused by which of the following?


A.
Short


B.
Break


C.
Cross


D.
Ground


E.
All of the above

2.
A grounded circuit occurs when one or both conductors of a pair come in _______________ _______________ with the ground.

3.
An open circuit is best described as a _______________ or _______________ in one or both conductors of a pair.

4.
A crossed circuit occurs when two conductors, each of a different circuit, are in_______________ _______________ with each other.

5.
When WF-16 is connected to the J-1077, the _______________ pair is for transmit and the _______________ pair is for receive.
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LESSON 3

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback
1.
E.  All of the above (pages 3-2 through 3-4, para 2b(1),(2),(3), and (4))

2.
electrical contact (page 3-3, para (3Xa))

3.
break, cut (page 3-2, para b(2Xa))

4.
electrical contact (page 3-3, para (4Xa))

5.
green, brown (page 3-6, para c)
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LESSON 4

PLAN AND INSPECT FIBER OPTIC TRANSMISSION SYSTEMS

Critical Task: 01-5711.07-0001

OVERVIEW

LESSON DESCRIPTION:

In this lesson, you will learn about a different transmission medium which can replace CX-11230 cable in many instances by using MD-1272/G fiber optic modem (FOM) and CX-13295 fiber optic cable assembly (FOCA).

TERMINAL LEARNING OBJECTIVE:

ACTION:
Plan and inspect employed fiber optic transmission systems (FOTS).

CONDITION:
Given lesson material, paper, pencil, and no supervision.

STANDARD:
Demonstrate competency of the task skills and knowledge of the test questions on planning and inspecting FOTS.

INTRODUCTION
As previously mentioned in Lesson 1, it is the signal officer's responsibility to plan and inspect field wire installation to ensure subscribers are able to communicate when they need to.  In the following situation, you are planning to upgrade your field wire system using FOTS.

1.
Situation.  Your unit has been deployed in support of a major command post and the command has a need for extensive data transmissions.  An upgrade in capability is needed and you have just received the necessary materials to install a FOTS.

2.
Using the FOTS, you have all CX-11230 cable replaced with CX-13295/G FOCA (Figure 4-1), MD-1272/G FOM (Figure 4-2), and have the new system tested using the TS-4117/G field test set (FTS)(Figure 4-3).  Your installation was successful and data is flowing at a rate that satisfies your subscribers.
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Figure 4-1.  Fiber optic cable assembly CX-13295/G.
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Figure 4-2.  Fiber optic modem receiver-transmitter MD-1272/G.
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Figure 4-3.  Optical communications test set TS-4117/G (FTS).
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3.
In order to really understand the FOTS and ensure that your personnel know why FOTS are superior to other field wire systems, you brief your key personnel by providing them with the following information:


a.
Advantages.


(1)
Large bandwidth, therefore high data rates; 350 million possible channels.


(2)
Low loss and low error rate.


(3)
Upgradeability; only the terminal devices need upgrade with technology.


(4)
Small in size and lightweight compared to wire media


(5)
Relatively easy installation


(6)
Secure, extremely hard to tap, and is not a TEMPEST hazard.


(7)
Nonconductive; not affected by electromagnetic pulse (EMP).


b.
Disadvantages.


(1)
Expense.


(2)
Difficult to splice and add stations.


c.
Physical characteristics.


(1)
Silica fiber making up the core.


(2)
Cladding around the core.


(3)
Fiber and cladding are physically and chemically designed to support certain light frequencies.


(4)
Uses "total internal reflection" (light confined to a waveguide) as the method of transmitting light through the cable.


d.
Light sources.


(1)
Lasers or light amplification of stimulated radiation use a single light frequency and a resonant cavity in the fiber matched to this single frequency.  Lasers use stimulated emission coherent monochromatic light sources that produce very high operating speeds and data rates.
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(2)
Light emitting diodes (LEDs) do not require a resonant match with the fiber and can support many different frequencies.  LEDs use spontaneous emission with incoherent monochromatic light sources that produce slower data rates compared to lasers.  LED technology is currently much cheaper than laser technology and is used extensively in fiber optic networks.

4.
Types of fiber optic cable.


a.
Single mode.  Used mostly with lasers to support one frequency with a resonant cavity.  Because of the resonance, the light is neither reflected or refracted.  Single mode fiber can support data rates up to 400 mb/s.


b.
Multimode step index.  Primarily used with DDs and can support many frequencies of light.  The light is reflected down the fiber and because of modal dispersion the light rays of different frequency will arrive at different times.  This can narrow the total bandwidth as much as 50 percent and introduce distortion.  This cable supports data rates up to 45 mb/s.


c.
Multimode graded index.  This cable primarily uses LE ns and provides higher data rates with less distortion than the step index It uses differing density in the fiber to overcome some of the problems with multifrequency distortion.  In this cable, the light is refracted down the fiber causing modal dispersion to have a lesser effect Graded index fiber can support data rates up to 90 mb/s.

5.
Fiber optics in the Army network


a.
FOTS used in the digital group multiplexer (DGM) network is used to replace the CX-11230 cable and the low speed cable driver modem between the AN/TRC-174 and the AN/TRC-138A.  All DGM units are scheduled to get the FOTS.  The FOTS can replace any CX-11230 system and consists of the following:


(1)
MD-1272/G FOM.  This modem can communicate up to 8 km of fiber cable in a tactical environment.  It can provide nonreturn to zero (NRZ) data and clock or conditioned diphase interface.  It has digital voice orderwire, data orderwire, and maintenance orderwire.


(2)
CX-13295/G FOCA It can replace any CX-11230 when used with the FOM.  The cable comes in 300 meter and 1 km lengths.  The cable comes with a repair kit MK-2495/G and weighs much less than comparable CX-11230.


(3)
TS-4117/G FTS.  This test set is for maintaining FOCAs and FOMs, provides field phone and orderwire, and is man portable and user friendly.


b.
Fiber optic cable has been used in the AN/TYC-39 since the mid 1980's.  It is used specifically as the link between the message processing shelter and the communications interface shelter.
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c.
Units have been buying fiber optical cable assemblies to support their local area networks.

6.
Fiber optic cable is a high capacity low maintenance medium that can keep up with emerging technology.  It will be a medium of the 21st century.
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LESSON 4

PRACTICE EXERCISE

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you complete the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved

1.
The FOTS is nonconductive in nature and is not affected by EMP.


A.
True


B.
False

2.
What are the three types of fiber optic cable?


A.
Single mode, multimode step index, and multimode graded index


B.
Single mode, multichannel index, and multimode index


C.
Double mode, multiplex step index, and multimode graded index


D.
Triple mode, multimode step index, and multimode graded index

3.
The FOTS used in the DGM network is used to replace the CX-11230 cable and the low speed cable driver modem between the AN/TRC-174 and the AN/TRC-138A.

A.
True


B.
False

4.
The MD-1272/G FOM can communicate up to 8 km of fiber optic cable in a tactical environment.

A.
True


B.
False

5.
What FTS is used to maintain the FOTS?


A.
TS-4114/G


B.
TS-4115/G


C.
TS-4116/G


D.
TS-4117/G

6.
Fiber optic cable is made up of-


A
Core and batting


B.
Core and cladding


C.
Core and gatting


D.
Core and matting
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7.
CX-13295/G FOCA comes in what lengths?


A.
100 meter and Y4 km


B.
200 meter and h km


C.
300 meter and 1 km


D.
400 meter and 2 km

8.
The FOM can provide-


A.
NRZ data and clock or conditioned multiphase interface


B.
NRZ data and clock or conditioned biphase interface


C.
NRZ data and clock or conditioned triphase interface


D.
NRZ data and clock or conditioned diphase

9.
Fiber optic cable has been used on the AN/TYC-39 since-


A.
1960's


B.
1970's


C.
1980's


D.
1990's
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LESSON 4

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback
1.
A.  True (page 4-5, para 3a(7))

2.
A.  Single mode, multimode step index, and multimode graded index (page 4-6, para 4a through 4c)

3.
A.  True (page 4-6, para 5a)

4.
A.  True (page 4-6, para 5a(1))

5.
D.  TS-4117/G (page 4-6, para 5a(3))

6.
B.  Core and cladding (page 4-5, para 3c(2))

7.
C.  300 meter and 1 km (page 4-6, para 5a(2))

8.
D.  NRZ data and clock or conditioned diphase (page 4-6, para 5a(1))

9.
C.  1980's (page 4-6, para 5b)
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