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STUDENT HANDOUT
ANNEX F -  WIRE & MULTICHANNEL RADIO

6.09 - PLANNING  FOR  WIRE/CABLE  CONSTRUCTION 

Learning Objectives: 

a. Terminal Learning Objectives:   Provided an annex K, commander's guidance, and references; plan and engineer the tactical switching system plan per the references.  (2591.1.5)

b. Enabling Learning Objectives: The Senior Course Training Section (SCTS) has received permission to omit published ELOs from its student handouts.  SCTS will continue to follow the ITS process in that the Program of Instruction (POI) will be used to determine training requirements, and that all tests administered will follow the ELOs contained within the appropriate POI.  All material within the lessons will continue to support the POI and ITSs.
1. Planning for Wire/Cable construction and routing.

a. The construction of field wire lines requires prior planning.  When planning,, consideration should be given to the following.

1) Availability of material.

2) Number and type of circuits required.

3) Length of the line.

4) Time permitted for the installation.

5) Type of terrain.

2. Types of Construction.

a. Aerial lines.  Will generally provide the most satisfactory type of service.  It is easier  to maintain, and provides better quality circuits than surface construction.  However, this type of construction has some disadvantages.

1) Requires more time for installation.

2) Vulnerable to enemy action. (Easy detection leads to easy action)

3) Subjected to the effects of extreme storms and weather.

b. Surface lines.  Will be laid rapidly.  If not properly installed, it usually requires immediate and continuous maintenance.  However, when installed carefully, this type of construction provides reliable circuits suitable for most combat operations.  This type of construction has some disadvantages as well.

1) More succeptable to damage due to foot traffic or vehicular traffic.

2) Subjected to the effects of weather.

3) Dew on the lines can reduce transmission distance.

4) Cable laying in puddles following light storms can reduce transmission distance.

c. Buried lines.  Will rarely be used in forward areas.  However, it may be necessary at times to bury wire lines to protect the lines from troops and vehicles.  Also, buried wire lines are more stable electrically than aerial or surface lines, and are rarely affected by weather and temperature.  Buried wire lines have the following disadvantages.

1) More time is required for installation.

2) More difficult to maintain and recover.

3) The wire is generally damaged during recovery and is not reusable.

4) Wire cables are rarely damaged, but wire lines and fiber optic cables are usually damaged during recovery, rendering them unusable.

3. Selection of routes for wire lines.  Utilize topographical maps and aerial photographs to select several possible routes.  Also, they will show routes to be avoided because of difficult terrain.

a. Plan several routes from a map survey, and make the final selection after ground reconnaissance.  

b. During reconnaissance of the available routes, note the following.

1) Number of aerial crossings.

2) Number of buried crossings.

3) Number of railroad crossings.

4) Number of streams or river crossings.

5) Type of terrain.

6) Type of construction best adapted to available wire-laying equipment.

7) Distance in miles.

8) Concealment for wire parties during construction and maintenance.

9) Obstacles to maintenance, such as small arms fire.

4. Employment considerations for surface line construction.

a. During combat, telephone lines are laid hastily on the ground and are called surface lines.  These lines must be protected from traffic at command posts, at road and railroad crossings, or at other places where they cross traffic lanes.

b. Surface lines should be laid loosely, with plenty of well distributed slack (approximately 20%) along the line.  Slack allows the line to lay flat and simplifies maintenance and construction changes.

c. Surface lines should be tied to trees or posts to prevent passing troops and vehicles from pulling the cable into traffic lanes.

5. Employment considerations for aerial line construction.

a. Field wire lines should be aerial at large command posts, congested troop areas, along roadways at points where traffic is likely to be diverted from the road, and main and secondary road crossings.  

b. Aerial crossings constructed across rivers, streams, and valleys that are in the flight pattern or air routes for rotary-wing aircraft will be marked by white streamers spaced across the span.  Aerial spans within the approach and departure corridors of heliports will be similarly marked.

c. Sag in the line is an important factor in the construction of aerial lines.  Six inches of sag is required for every 25 feet of span length.  When placing sag in lines, it is necessary to maintain a minimum road clearance of 24 feet across all main traffic arteries and paved roads.  Maintain a clearance of 18 feet over secondary roads and at other points where vehicles travel.

d. When power distribution poles are used for supports in aerial construction, the field wire lines must be tied 4 to 6 feet below the power lines, depending on the voltage of the lines.  These clearances are required to prevent inductive hum on the line and as a safety precaution for the construction crew.

6. Employment considerations for buried line construction.

a. When using buried line construction for a buried road crossing, dig a trench 12 inches deep across the road.  

1) In loose, sandy soil, a trench at least 3 feet deep is necessary to afford protection from tracked vehicles.

b. The trench should extend at least two feet beyond each side of the road.  

c. Field wire lines can be submerged to cross streams.  The longer (distance wise) the wire remains in the water, the more rapid the circuit quality deteriorates and the talking range of the submerged field wire decreases.

1) Cable hocks should never be submerged.

7. Responsibility for laying and maintaining of Wire/Cable.

a. Units responsibilities.  In military operations, unit responsibility must be clearly defined in order to efficiently accomplish the mission.  Clarification of unit responsibility for establishing communications enhance command relationships and interoperability.  To facilitate military operations, the following unit responsibility is established.

1) Communications between a senior and a subordinate unit are the responsibility of the senior commander.

2) Communications between adjacent units are the responsibility of the first common senior commander.

3) Communications between supporting and supported unit are the responsibility of the supporting unit commander.

4) Communications between a reinforcing and a reinforced unit are the responsibility of the reinforcing unit commander.

5) Communications between a unit and an attached unit are the responsibility of the commander of the unit to which the attachment is made.

6) Units, neither attached, supporting nor reinforcing and without organic communications equipment, are provided communications services by the nearest unit possessing the capability, as directed by the next common senior commander.

8. Field Wire and Cable.

a. WD-1/TT.  There are several different types of field wire that is employed by the Marine Corps.  Most familiar is the black, single-pair wire reffered to as slash wire.  

1) Older WD-1/TT is characterized by its separate intertwined leads.  The newer WD-1A/TT has two insulated conductors bonded together.  Both types of WD-1/TT have 4 copper strands and 3 steel strands per lead.  The tensile strength of WD-1( )/TT is 200 pounds.  WD-1( )/TT is issued in several different lengths.

a) RL-159.  The RL-159 comes with 1 mile of WD-1/TT loaded on its spool.

b) MX-306.  The MX-306 is a canvas bag “donut” that comes loaded with ½ mile of WD-1/TT within.

c) MX-306A.  The only difference between the MX-306 and the MX-306A, is the MX-306A is loaded with 1Km (.621 Mi.) of WD-1/TT

d) DR-8.  The DR-8 is not normally issued with WD-1/TT, however it is designed to hold ¼ mile of WD-1/TT.  It comes with a carrying handle and crank.

b. WF-16/U.  The next type of field wire is WF-16/U.  It has four copper-cadmium conducters in two individually bonded pairs that are intertwined with each other.  One pair is brown, the other is green or OD.  Like WD-1/TT it has a tensile strength of 200 pounds also.

1) DR-5.  The DR-5 is a large reel, capable of holding 1 mile of WF-16/U, or 2 miles of WD-1/TT.  WF-16/U is issued on a DR-5.

c. CX-4760/G.  CX-4760/G is a 15 foot, 26-pair cable with a standard hock on one end and the individual 26 pairs stripped out of the cable sheath at the other.  It’s used in many ways, one of which is terminating subscribers into the “hole-in-the-head” binding posts on the back of switchboards.  It is commonly referred to as a “pig-tail”.

d. CX-4566/G.  CX-4566/G is tactical 26-pair cable.  It is issued in lengths of 25 ft, 100 ft, 250 ft, and 500 ft.  The standard color-scheme for both CX-4760 and CX-4566/G follows:
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e. CX-11230( )/G.  CX-11230 is dual coaxial cable.  This cable is used to terminate TDM groups to a mutitude of equipment.  It has two coaxial cables within its sheath.  It is issued in lengths of 100 ft, and ¼ mile (1320 ft.).

f. CX-13295.  CX-13295 is fiber-optic cable.  This cable is also used to terminate TDM groups.  It is issued in lengths of 300 meters, and 1000 meters (1Km).  We will discuss this cable more, in a later class.  

g. RL-26E.  The RL-26E is an automatic, gas-powered reeling machine.  It’s primary use is for reeling in cable runs.  This item, or items very similar to it are held by Communications Battalions.

h. RL-27 ( ).  The RL-27 is a machined-steel bar that is used to mount wire reels.  It is designed for use by two Marines.  The RL-27 can be used to lay or retreive wire.  Its’ commonly reffered to as “the idiot stick”.  It cannot hold a DR-5.

i. RL-31( ).  The RL-31 is a light-weight, folding A-frame that is used for paying out and recovering wire or cable.  The RL-31 comes with a brake to help control the payout speed, and a crank for reeling in wire or cable.

REFERENCES:

a. FMFM 24-20, 

Tactical Wire and Cable Techniques
b. MCWP 6-22, Marine Corps Warfighting Publications - 
Communications
LESSON REVIEW:

1. What are the prior planning considerations when constructing field wire lines?

A. __________________________________________________________________________________________________________________________________________

2. What are the three types of field wire line construction?

A. _____________________________________________________________________

3. When planning for field wire construction, plan for several wire line routes on the basis of map study supplemented by ground reconnaissance and make the following notes when selecting a route.

A. __________________________________________________________________________________________________________________________________________

4. What employment considerations are considered for surface line construction?

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

5. What employment considerations are considered for aerial line construction?

A. _______________________________________________________________________________________________________________________________________________________________________________________________________________

6. What employment considerations are considered for buried line construction?

A. ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. Who has the responsibility for laying and maintaining lengths of wire/cable between a senior and a subordinate unit?

A. _____________________________________________________________________

8. Who has the responsibility for laying and maintaining lengths of wire/cable between adjacent units?   

A. _____________________________________________________________________

9. Who has the responsibility for laying and maintaining lengths of wire/cable between supporting and a supported unit?

A. _____________________________________________________________________

10. Who has the responsibility for laying and maintaining lengths of wire/cable between a reinforcing and a reinforced unit?

A. _____________________________________________________________________

11. Who has the responsibility for laying and maintaining lengths of wire/cable between a unit an attached unit?

A. _____________________________________________________________________

12. Who has the responsibility for laying and maintaining lengths of wire/cable between Units, neither attached, supporting nor reinforcing and without organic communications equipment?

A. __________________________________________________________________________________________________________________________________________




Note: For full digital use, pairs 25 & 26 are  not used.  The TSQ-84 cannot patch into channel 13.
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