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GENERAL

This subcourse is part of the Wire Systems Installer Course, Skill Levels 1
and 2. It is designed to provide the knowledge needed to perform tasks
related to troubleshooting field wire WD-1( )/TT. Methods of testing wire
lines and locating faults are provided. This subcourse is presented in two
lessons, each corresponding to a terminal learning objective.

Whenever pronouns or other references denoting gender appear in this
document, they are written to refer to either male or female unless
otherwise indicated.
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Lesson 1: TEST WIRE LINES TO IDENTIFY TROUBLE

TASK: Test wire line to identify trouble.

CONDITIONS:

1. PERFORMANCE. Given approximately 150 feet of installed field wire
line with faults, telephone set TA-312/PT, BA-30 batteries, tool equipment
TE-33, FM 24-20 and TM 11-5805-201-12 extracts, gloves, a predetermined
site, using simulated tactical scenario narrations and discussions, and with
a qualified supervisory OJT monitor's assistance.

2. PERFORMANCE-ORIENTED. Lesson 1 material, pencil, paper, FM 24-20 and
TM 11-5805-201-12 extracts, and without supervision.

STANDARDS:

1. PERFORMANCE. Correctly test wire line to identify trouble without
error, within one out of two attempts, and within 30 minutes, under a
simulated tactical scenario environmental condition.

2. PERFORMANCE-ORIENTED. Demonstrate competency of the task skills and
knowledge by correctly responding to 80 percent of the multiple-choice test
covering troubleshooting field wire WD-1( )/TT.

(This objective supports SM Task Number and title 113-588-0005, Troubleshoot
Field Wire WD-1( )/TT.)

Lesson 2: LOCATE FIELD WIRE TROUBLE

TASK: Locate field wire trouble.

CONDITIONS:

1. PERFORMANCE. Given approximately 150 feet of installed field wire
line with faults, telephone set TA-312/PT, BA-30 batteries, gloves, tool
equipment TE-33, FM 24-20 and TM 11-5805-201-12 extracts, a predetermined
site, using simulated tactical scenario narrations and discussions with a
qualified supervisory OJT monitor's assistance.

2. PERFORMANCE-ORIENTED. Lesson 2 material, pencil, paper, FM 24-20 and
TM 11-5805-201-12 extracts, and without supervision.
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STANDARDS:

1. PERFORMANCE. Correctly locate field wire trouble without error within
one out of two attempts and within 30 minutes, under a simulated tactical
scenario environmental condition.

2. PERFORMANCE-ORIENTED. Demonstrate competency of the task skills and
knowledge by correctly responding to 80 percent of the multiple-choice test
covering troubleshooting field wire WD-1( )/TT.

(This objective supports SM Task Number and title 113-588-0005, Troubleshoot
Field Wire WD-1( )/TT.)

***IMPORTANT NOTICE***

THE PASSING SCORE FOR ALL ACCP MATERIAL IS NOW 70%.

PLEASE DISREGARD ALL REFERENCES TO THE 75% REQUIREMENT.
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INTRODUCTION TO TROUBLESHOOTING FIELD WIRE WD-1( )/TT

In many repair shops there are repair persons who repair the equipment, and
there are those we call troubleshooters. These persons, in most cases, just
troubleshoot the equipment, locate the trouble, write down what is wrong,
and one of the repair persons repairs the equipment. However, frequently
when working with field wire lines, you will be both troubleshooting and
repairing field wire lines.

Upon completion of the subcourse, using a TA-312/PT, you will be able to
properly test wire line and locate faults on a field wire line.

This subcourse consists of two lessons and an examination.
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LESSON 1

TEST WIRE LINES TO IDENTIFY TROUBLE

TASKS

Test wire line to identify trouble.

CONDITIONS

1. PERFORMANCE. Given approximately 150 feet of installed field wire
line with faults, telephone set TA-312/PT, BA-30 batteries, gloves, tool
equipment TE-33, FM 24-20 and TM 11-5805-201-12 extracts, a predetermined
site, using simulated tactical scenario narrations and discussions, and with
a qualified supervisory OJT monitor's assistance.

2. PERFORMANCE-ORIENTED. Given Lesson 1 material, FM 24-20 and TM 11-
5805-201-12 extracts, pencil, paper, and without supervision.

STANDARDS

1. PERFORMANCE. Correctly test wire line to identify trouble without
error within one out of two attempts, and within 30 minutes, under a
simulated tactical scenario environmental condition.

2. PERFORMANCE-ORIENTED. Demonstrate competency of the task skills and
knowledge by correctly responding to 80 percent of the multiple-choice test
covering troubleshooting field wire WD-1( )/TT.

REFERENCES

FM 24-20 and TM 11-5805-201-12 extracts with all changes.

Learning Event 1:

CONNECT WIRE TO TEST TELEPHONE.

1. Field wire plays an important role in communication systems requiring
telephone lines. Field wire is subject to short circuits, open circuits,
grounded circuits, and crossed circuits. The repair person will determine
the nature, location, and extent of any line-fault with the use of test
instruments and correct testing procedures.

2. During this lesson, you will learn the procedures for testing a wire
line to identify trouble. The tests on a field wire line are performed to
locate a line fault promptly with minimum service interruptions (Chapter 11,
FM 24-20).
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3. Field wire line tests normally originate from terminal equipment. In
most cases, fault-detection tests are completed at this point along with
reasonably accurate fault location.

4. Lines entering terminal equipment are connected to the equipment line
binding posts. When a working line is reported in trouble, the lineman
makes an operational test to determine if the fault is inward toward the
operating equipment, or outward toward the local line.

5. The lineman would report to the terminal equipment to determine which
is the faulty line and to ensure he has the correct line reported with fault
(Chapter 11, FM 24-20).

WARNING

NEVER OPEN A CIRCUIT THAT IS IN USE.

6. Connect wire line to test telephone for testing to verify faults
(paragraph 2-3d, TM 11-5805-20-12).

a. The lineman should depress the line binding post on the terminal
equipment and remove ends of wire from the equipment.

b. Place the test telephone on a level surface and pull the zipper to
open telephone carry case.

c. Push down on one of the line binding posts on test telephone and
insert the bare end of one wire into the binding post slot.

d. Release the post and check to see that the wire is securely clamped.

e. Connect the other wire to the other binding post as in 6c-d above.

Learning Event 2:

TEST WIRE TO VERIFY CIRCUIT TROUBLE.

1. The basic kinds of faults that occur on all kinds of wire lines are
open circuits, short circuits, crossed circuits, and grounded circuits.
When wire lines are reported unserviceable, lines have to be tested to
verify the kind of faults reported.

2. To test wire line, each end of wire line must be connected to the test
telephone (paragraph 2-3d, TM 11-5805-201-12).

3. An open occurs in a wiring line when one or both conductors are broken
or cut (Chapter 11, FM 24-20). An intermittent open also occurs in poor
splices.
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4. To verify an open, turn the handcrank on the test telephone and notice
the amount of force you must use to turn it.

5. An open line will allow the handcrank of the test telephone to turn
freely without resistance and signaling will not be transmitted or received
(Chapter 11, FM 24-20).

6. Short circuit occurs when the conductors of a pair come in contact
with each other (Chapter 11, FM 24-20). Most shorts occur at the ties and
at the terminal.

a. If a field wire pair is jerked or pulled too hard, the insulation
may be cut or crushed in its own tie to a tree or pole; that is, the
conductors may cut their own insulation in the tie because of too much
tension. This usually causes a short circuit on the line. If an aerial
span has too much tension, the conductors will usually short circuit
themselves by cutting their own insulation at the tie.

b. Short also occurs on line at terminal connections. Bare ends or
some of the strands of stripped conductors sometimes are not properly placed
on binding posts. When this happens, the bare strands of conductors of the
same pair usually touch.

7. To verify a short circuit, turn the handcrank on the test telephone
and notice the action of the handcrank (paragraph 3-2c, TM 11-5805-201-12).

8. A short is present when the handcrank turns hard with jerky motion
(Chapter 11, FM 24-20). Opens and shorts are the two faults that cause
complete line failure most frequently.

9. The two faults that cause cross talk between lines, as well as noisy
lines, are cross and ground.

10. When a line is grounded, one or both line conductors are in contact
with a grounded object (Chapter 11, FM 24-20). This produces weak
communications, noise, and weak reception over a wire line.

a. When one conductor of a local-battery line is grounded, the line is
balanced. The line picks up noise inductively from other adjacent lines.
If the soil near the ground is moist or wet and rich and dark, the ground
contact on the conductor will probably be of low resistance. If the soil
near the ground is dry and light clay, sandy, or rocky, the ground contact
on the conductor will probably be of high resistance.

b. On local battery lines, low-resistance ground usually causes the
line to pick up noise as well as weak reception. Noise and weak reception
usually comes from induction caused by line grounded with the metallic
contact with the earth.
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11. To verify a ground circuit, turn the handcrank on the test telephone,
if the handcrank turned hard and you heard noise on the line, a ground
circuit is on the line (Chapter 11, FM 24-20).

12. A cross circuit occurs when the conductor of one wire line comes in
electrical contact with the conductor of a second or both wire lines
(Chapter 11, FM 24-20).

a. The electrical contact of crossed pairs on local-battery lines
unbalances both lines. The unbalance tends to cause inductive cross talk.
The single electrical connection itself does not provide a closed voice
circuit, except in the unlikely event that both conductors of each pair are
crossed.

b. The result of cross on two common-battery telephone lines will also
cause cross talk; but, there may also be a permanent signal on the line.

13. Cross talk may be verified by connecting the wire line to the test
telephone and lifting up on the handset (paragraphs 2-3d and 3-2c, TM 11-
5805-201-12).

a. Place receiver end of handset to your ear and operate the PRESS-TO-
TALK switch by pressing down on the switch.

b. Cross talk is present when you hear your transmission with the other
line transmission.

14. Routine test is performed on line to maintain proper maintenance at
slack or light traffic over circuit.
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LESSON 1

PRACTICE EXERCISE

(PERFORMANCE/TEST VERSION 1)

TASK: Test wire line to identify trouble.

CONDITIONS: Given approximately 150 feet of installed field wire line with
faults, telephone set TA-312/PT, BA-30 batteries, tool equipment TE-33, FM
24-20 and TM 11-5805-201-12 extracts, gloves, a predetermined site, using
simulated tactical scenario narrations and discussions, and with a qualified
supervisory OJT monitor's assistance.

STANDARDS: Correctly test wire line to identify trouble without error,
within one out of two attempts, and within 30 minutes, under a simulated
tactical scenario environmental condition.

(This objective supports SM Task Number and title 113-588-0005, Troubleshoot
Field Wire WD-1( )/TT.)
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LESSON 1

PRACTICE EXERCISE

(PERFORMANCE-ORIENTED/TEST VERSION 2)

TASK: Test wire line to identify trouble.

CONDITIONS: Given Lesson 1 material, pencil, paper, FM and TM extracts,
and without supervision.

STANDARDS: Demonstrate competency of the task skills and knowledge by
correctly responding to 80 percent of the multiple-choice
test covering testing wire line to identify trouble.

In each of the following questions, select the one answer which BEST
completes the statement or answers the question. Indicate your response by
circling the correct letter below.

1. When connecting wire line to test telephone, the wireman checks the
wire that is reported faulty. Where is the check performed?

a. Patch panel.

b. Signal center.

c. Terminal equipment.

d. Test station.

2. When connecting wire to test telephone, how is the wire connected to
the binding posts?

a. Wrapping wire end around post.

b. Push down on the binding post and insert wire.

c. Clamp wire to binding posts with clips.

d. Splice wire to binding posts.
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3. When connecting wire line, where is the wire checked to ensure it is
securely clamped?

a. Patch panel.

b. Signal center.

c. Binding posts.

d. Test station.

4. In testing wire line, what fault causes the telephone handcrank to
turn freely?

a. Short.

b. Open.

c. Ground.

d. Cross.

5. When testing wire line, what is noticed after the handcrank is turned?

a. If handcrank can turn.

b. If circuit is in use.

c. If lines are identified.

d. Amount of force you must use to turn handcrank.

6. When testing wire line, noise and weak reception are caused by which
wire fault?

a. Wet trouble.

b. Grounded cross.

c. Wet spot.

d. Ground.
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7. When testing cross circuit, what indication over the line indicates a
cross?

a. Little or no tone can be heard.

b. Capacity kick.

c. Voltage drop.

d. Cross communication.

8. Where does taping begin when taping splice?

a. 1 1/2 inches left of splice.

b. 1 1/2 inches at either end of splice.

c. 1 1/2 inches right of splice.

d. Center of splice.

9. What kind of splice is performed with pliers TL-13A?

a. Friction tape splice.

b. Field expedient.

c. Vulcanize splice.

d. Crimped sleeve splice.

10. In splicing field wire, the wire tensile strength is maintained
principally by the

a. tape covering splice.

b. tension bridge or splice.

c. natural twist and square knot.

d. steel strands in square knot.
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LESSON 1

TEST WIRE LINES TO IDENTIFY TROUBLE
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LESSON 2

LOCATE FIELD WIRE TROUBLE

TASK

Locate field wire trouble.

CONDITIONS

1. PERFORMANCE. Given approximately 150 feet of installed field wire
line with faults, telephone set TA-312/PT, BA-30 batteries, gloves, tool
equipment TE-33, FM 24-20 and TM 11-5805-201-12 extracts, tape, a
predetermined site, using simulated tactical scenario narrations and
discussions, and with a qualified OJT monitor's assistance.

2. PERFORMANCE-ORIENTED. Given Lesson 2 material, FM 24-20 and TM 11-
5805-201-12 extracts, pencil, paper, and without supervision.

STANDARDS

1. PERFORMANCE. Correctly locate field wire trouble without error within
one out of two attempts and within 30 minutes under a simulated tactical
scenario environmental condition.

2. PERFORMANCE-ORIENTED. Demonstrate competency of the task, skills, and
knowledge by correctly responding to 80 percent of the multiple-choice test
covering troubleshooting field wire WD-1( )/TT.

REFERENCES

FM 24-20 and TM 11-5805-201-12 extracts with all changes.

Learning Event 1:

LOCALIZE TROUBLE.

1. After a fault has been detected and identified, the faulty segment of
line must be isolated. Thus, faults on field wire lines usually must be
located by fault location tests. The principles of line testing are
basically the same regardless of the type of line to be tested. The purpose
of testing is--

a. To determine the condition of a line or circuit.

b. To detect any existing trouble, and to determine the nature of the
fault.

c. To locate the fault and clear it with as little interruption to
service as possible.
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2. To simplify and speed up testing when the line is faulty: One of the
lineman, who installed the line, should be familiar with the route and can
inspect the line and locate the trouble more rapidly than the other.

3. To localize trouble by testing wire is as follows:

a. The wireman will proceed to the first splice from the nearest
terminal equipment and untape the splice (Chapter 11, FM 24-20).

b. Depress the line binding post on test telephone and insert bare wire
(paragraph 2-3c, TM 11-5805-201-12).

c. Release line binding posts and turn handcrank rapidly. Pick up
handset and when operator answers, determine what side is good.

d. Disconnect wire from test telephone and retape splice.

4. If wireman did not receive answer from distant end, he will proceed to
halfway along the wire section that has the fault (Chapter 11, FM 24-20).

a. Wireman will cut the wire or remove tape if a splice exists there
and connect wire to test telephone.

b. Test wire in both directions to locate which side contains the
fault.

c. When testing is complete in that area, disconnect wire from
telephone and repeat testing procedures until fault is narrowed down to the
section that you know contains the fault.

5. Retape or splice each opening made in the wire line.

Learning Event 2:

SPLICE WIRE LINE.

1. Splicing is used to join the conductors if field wire line is to
maintain electrical continuity. A splice should have the same tensile
strength, conductivity, abrasion and weather protection and insulation
resistance as the unspliced portion of the wire. A bad splice causes
transmission loss, noise, and impairs the circuit quality.
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2. The splicing of field wire to repair faults is as follows:

a. Wire ends should be cut to have equal length. One conductor of each
wire pair is cut 6 inches from the end. Using the cutting edge of pliers
TL-13A, remove 6 inches of both conductors' insulation 2 inches at a time
(Figure 6-13, Chapter 6, FM 24-20).

b. Pull the third 2-inch section of the insulation to the ends of the
conductor.

c. Tie square knot on ends of wire to secure wire together (Figure 6-
16, Chapter 6, FM 24-20).

(1) Join the end of the long conductor of one pair and the end of the
short conductor of the other pair after restoring the normal twist of the
conductor to maintain tensile strength.

(2) Twist conductor once over and under conductor to form the first
loop in the tie.

(3) Twist conductor once over and under conductor to form the second
loop of the square knot tie.

(4) Pull the knot tight, but leave a quarter of an inch space between
the knot and the insulation (Figure 6-17, Chapter 6, FM 24-20).

d. Remove the last 2-inch section of insulation from conductor and
separate the three steel strands from the copper strands by flexing both
wire strands (copper strands will remain bent when flexed).

e. Cut steel strands flush with the ends of the insulation and form an
"X" over square knot by crossing the left-hand end of the copper strands
under and over the right side of the square knot (Figure 6-18, Chapter 6, FM
24-20).

f. Wrap several tight turns over the bare portion of the right-hand
conductor from the end of knot until two turns have been made on the
insulation.

g. Cut the excess ends of the copper strands and repeat the same
procedures on the right-hand end of the copper strands.

h. All splices are taped to waterproof the conductors.

(1) With the electrical insulation tape, start taping at the center
of the splice.
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(2) Using a steady pull, tape about 1 1/2 inches beyond the
insulation at one end of square knot and back over the knot to about 1 1/2
inches beyond the insulation on the opposite side of square knot (Figure 6-
19, Chapter 6, FM 24-20).

(3) Work the tape back again to the center of the splice to complete
the taping with electrical insulation tape.

i. Start taping with friction tape to protect the electrical insulation
tape from either end of square knot, about 1/2-inch beyond the electrical
insulation tape.

j. Continue taping to a point 1/2-inch beyond the electrical insulation
tape on the opposite ends.

k. Always test wire line for faults after splicing.

Learning Event 3:

VISUALLY INSPECT WIRE LINE.

1. Fault location calculation can be verified by visual inspection. Each
field wire splice and insulation should be carefully inspected.

2. Inspect wire with your hands and eyes, by looking and feeling for
damaged insulation or where splice is poorly made (Chapter 11, FM 24-20).

3. Check wire line in areas where wire is exposed to much wear from
traffic and where wires rub against posts (Chapter 11, FM 24-20).

4. When you find a splice, if the splice appears good, and the conductors
are even in length, the splice should be given a strong, hard pull.

5. If conductors of field wire splice are not of equal length, the splice
should be cut out and the wire respliced. A short conductor at a splice may
break in an overhead road crossing span.

6. Wire should be carefully inspected and pulled for tensile strength.
Tape not firmly adhering to the wire must have the splice cut out, wire
tested, and wire respliced.

7. When damaged insulation or poorly made splice is found, more time and
labor is saved by cutting the line before and after the exposed wire and
splice wire than retaping old splice.

8. Test wire line in both directions after line is cut.
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9. If one side still doesn't answer, there is still another problem in
the line section you are checking.

10. Splice each cut end of wire and continue searching wire line until
fault is cleared.

11. If wire conductors are not damaged, just tape the exposed conductor
section.

12. Use judgment in frequency of testing wire line, until fault is found
(Chapter 11, FM 24-20).

13. When several damaged points exist on a short length of wire, cut out
the bad section and splice the good section together.
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LESSON 2

PRACTICE EXERCISE

(PERFORMANCE/TEST VERSION 1)

TASK: Locate field wire trouble.

CONDITIONS: Given approximately 150 feet of installed field wire line with
faults, telephone set TA-312/PT, BA-30 batteries, tool equipment TE-33, FM
24-20 and TM 11-5805-201-12 extracts, gloves, a predetermined site, using
simulated tactical scenario narrations and discussions, and with a qualified
supervisory OJT monitor's assistance.

STANDARDS: Correctly test wire line to identify trouble without error,
within one out of two attempts, and within 30 minutes, under a simulated
tactical scenario environmental condition.

(This objective supports SM Task Number and title 113-588-0005, Troubleshoot
Field Wire WD-1( )/TT.)
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LESSON 2

PRACTICE EXERCISE

(PERFORMANCE-ORIENTED/TEST VERSION 2)

TASK: Locate field wire trouble.

CONDITIONS: Given Lesson 2 material, pencil, paper, FM and TM extracts,
and without supervision.

STANDARDS: Demonstrate competency of the task skills and knowledge by
correctly responding to 80 percent of the multiple-choice
test covering locating field wire trouble.

In each of the following questions, select the one answer which BEST
completes the statement or answers the question. Indicate your response by
circling the correct letter below.

1. When localizing trouble, why is the circuit opened at the first splice
from the nearest terminal?

a. Check cord connection.

b. Test trouble.

c. Replace dial.

d. Check connection cable.

2. When localizing trouble, where is the connection for the wire on the
test telephone?

a. Hookswitch.

b. EXT-INT switch.

c. Receptacle connector.

d. Line binding posts.

3. When trouble is not found on the terminal side, how is the fault side
of the line checked?

a. By moving test telephone to halfway of wire section.

b. By making routine test.

c. By visual inspection.

d. By performing circuit test.
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4. When splicing wire line, how is the wire cut after the ends are cut
equal?

a. 4 inches.

b. 6 inches.

c. 8 inches.

d. 2 inches.

5. When splicing wire line, what tool is used in splicing the wire?

a. MK-356/G splicing kit.

b. TL-582 splicing tool.

c. TL-29 knife.

d. TL-13A pliers.

6. When splicing wire line, space is left between the knot and what?

a. Conductor.

b. Insulation.

c. Steel strands.

d. Copper strands.

7. When splicing wire line, how is the copper strand separated from the
steel strands?

a. Cutting strands flush with insulation.

b. Twisting wire together.

c. By flexing wire strands.

d. By folding back stripped wire.
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8. When taping splice, how far does the friction tape go beyond the
electrical insulation tape?

a. 1/2 inch.

b. 1 1/2 inch.

c. 1/4 inch.

d. 1 1/4 inch.

9. When inspecting wire line, where is wire damage likely to occur?

a. At aerial construction and splices.

b. Where exposed to traffic and rubbing against posts.

c. At splice and equipment.

d. At surface construction and ties.

10. When inspecting wire line, if bare conductors are found but are not
damaged, what is done to the wire?

a. Test line.

b. Splice ends together.

c. Tape the bare section only.

d. Replace exposed section.
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LESSON 2

LOCATE FIELD WIRE TROUBLE
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ANSWERS TO PERFORMANCE-ORIENTED PRACTICE EXERCISES
(SOLUTION SHEET)

Answers Reference
(Learning event ___, para ___, page ___)

Lesson 1:

1. c 1 5 2
2. b 1 6 c 2
3. c 1 6 d 2
4. b 2 5 3
5. d 2 4 3
6. d 2 10 3
7. d 2 13 b 4
8. d 2 2 h(1) 13
9. b 2 2 a 13
10. c 2 2 c(1) 13

Lesson 2:

1. b 1 3 a, 12
2. d 1 3 b 12
3. a 1 4 12
4. b 1 2 a 13
5. d 2 2 a 13
6. b 2 2 c(4) 13
7. c 2 2 d 13
8. a 2 2 h(3) 14
9. b 3 3 14
10. c 3 7 14
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U.S. ARMY SIGNAL CENTER AND FORT GORDON
FORT GORDON, GEORGIA

PRACTICE EXERCISE

PERFORMANCE (HANDS-ON/WITH THE EQUIPMENT)
(ONLY IF YOU HAVE THE EQUIPMENT)

SUBCOURSE NO./TITLE: SS0437-7, Testing Wire Lines and Locating Faults (31L)

TASK: Test wire line and locating faults.

CONDITIONS: Given approximately 150 feet of installed field wire line with
faults, telephone set TA-312/PT, BA-30 batteries, tool equipment TE-33, FM
24-20 and TM 11-5805-201-12 extracts, gloves, a predetermined site, using
simulated tactical scenario narrations and discussions, and with a qualified
supervisory OJT monitor's assistance.

STANDARDS: Correctly test wire line to identify trouble without error,
within one out of two attempts, and within 30 minutes, under a simulated
tactical scenario environmental condition.

(This objective supports SM Task Number and title 113-588-0005, Troubleshoot
Field Wire WD-1()/TT.)
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Lesson 1: Test Wire Line to Identify Trouble

37



Lesson 2: Locate Field Wire Trouble
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