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provision must be made for coordinating the theater signal communications system to meet the needs of all allies in the theater and at the same time remain one integrated system for the whole theater. Where one ally is responsible for a specific sector, responsibility for the theater signal communications system in that sector may be delegated to that ally by the supreme theater signal officer.


	f. The theater signal communications system makes maximum use of the existing communications system and of materials indigenous to the theater. The civilian population must be left that minimum of signal communications which will permit it to exist without becoming a burden upon the military and, if it is friendly, to assist the military effort to the maximum. The materials which are used to construct the theater signal communications system and which are not obtainable within the theater are obtained by submitting projects to the Department of the Army; T/O & E equipment and replacements therefor are incorporated in the system only in emergencies. It follows that the theater signal communications system must be planned in a broad way before the theater is activated and that forward planning for expansion of the system must be always months ahead of actual construction.

	g. The theater signal communications system constructs and maintains long distance circuits up to the switchboard or similar installation of the users in the communication zone. In areas which are occupied by several units or activities, each of which has only a small switchboard, the system will install a single large switchboard to serve all users in the area and will likewise provide a communication



center to serve all in the area. In areas where there is a single large unit headquarters, the switchboard and communication center of the unit are the operating agency and the facilities of the large unit may be required to serve also small units in the vicinity. In areas where there are several large units it will usually be desirable to establish a long distance switchboard operated by the theater signal communications system and connected by local trunks to the switchboards of the units.

h. Circuits in the theater« signal communications system are common user circuits except those whichare allocated in accordance with the principles given in paragraph 7. Allocation is made by the theater signal officer, acting for the theater commander. Generally, the expansion of the system will favor the increase of allocated circuits. As rapidly as possible, the theater signal communications system should provide teletypewriter exchange service for the transmission of administrative and supply traffic. To obtain maximum effectiveness from the teletypewriter service and from the system in general, the theater signal officer must endeavor to obtain in the theater signal communications system sufficient signal communications security to permit transmission of classified material over the channels without resorting to cryptography.

i. The theater signal communications system must have a reserve with which to meet sudden contingencies. Although such a reserve is planned and created, it is not held in idleiiéss awaiting emergency employment but is utilized in the normal construction, maintenance and operation of the system. The theater signal officer constantly átudies his employment and'distribution of troops so that he can, with a minimum loss of time, reinforce an area in need of more troops, undertake new operations as the situation dictates, or reinforce combat troops should that become necessary.


	35. RADIO COMMUNICATIONS, a. The theater signal officer is responsible for operation of those stations which join together the theater signal communications system and the Military Command and Administrative Network. In such operation, he follows the policies and instructions of the latter.

	b. The theater signal officer represents the theater commander in all matters concerned with radio frequencies and call signs. In this respect he is responsible for the following:

	(1) Coordination of the use of radio frequencies with Department of the Army agencies, with adjacent theaters, with the local naval and air commander, with allies and with friendly governments within the theater.

	(2) The assignment of frequencies and call signs of all radio stations using enough power to cause interference beyond a limited range.

	(3) Assigning blocks of call signs and frequencies for use with lower powered radio sets.

	(4) Providing a monitoring service to enforce frequency and procedure discipline.

	(5) Providing a central crystal source for the theater.




	(6) Instituting action to correct and eliminate violations of radio frequency and procedure dis* cipline.

	(7) Obtaining from the Department of the Army radio propagation data, using such data in the assignment of proper frequencies and disseminating it to those in the theater who may need it.

	c. The theater signal officer is responsible for the timely procurement and coordination of the allocation of signal communications facilities on headquarters ships for any amphibious operations conducted by the theater.





36. SIGNAL COMMUNICATIONS SECURITY.


	a. The theater G-2 as part of his security functions is responsible to the theater commander for policiesconcerning signal communications security and the theater signal officer is responsible for signal communications security within the theater signal communications system. The theater signal officer is responsible for the timely inspection of all agencies within the signal communication system to insure that classified cryptographic material is properly safeguarded.

	b. The theater signal officer makes periodic studies of message traffic and recommends to the theater commander action to correct practices which endanger cryptographic security. He is also responsible for reviewing message traffic to detect cryptographic violation and takes such corrective action as is necessary under policies promulgated by G-2.




	c. He recommends to the theater commander circuits of the theater signal communications system which may be cleared for uncryptographed transmission of classified messages in accordance with approved policies.

	d. In all matters pertaining to cryptographic security, the theater signal officer coordinates with G-2 before submitting recommendations to the chief of staff.

	37. SIGNAL SUPPLY, a. The theater signal officer is directly responsible for the organization and operation of the theater signal supply system. Personnel of theater signal depots and signal sections of theater general depots are under his command, though they are attached for administration and supply to a suitable and convenient headquarters. He determines the location of signal depots, stockages, etc., within the theater signal plan by coordination with G—4. He establishes an effective stock control system for signal supplies and in the absence of Department of the Army publications governing stock control by major commands and units, prepares such instruction for issue in the name of the theater commander. He determines and establishes the pools of equipment and supplies in excess of T/O & E's referred to in paragraph 9, and he approves in the name of the theater commander special issues in excess of T/O & E's or T/A's, including Special Lists of Equipment. He is responsible to the theater commander for the prompt and proper requisitioning of signal supplies and equipment from the zone of interior. He so directs the signal



supply system as to decentralize the editing of requisitions for all but such items as are in short supply. Such items are termed critical items and their issue is closely controlled by the theater signal officer and also by major units and commands.

b. The theater signal officer is responsible for the maintenance and repair of signal equipment, photographic equipment, and radar equipment which is not peculiar to the U. S. Air Force. He utilizes the repair sections of depot companies and repair companies assigned directly to theater headquarters to carry out his responsibilities. Successful maintenance and repair depend upon trained personnel and upon an adequate and prompt supply of spare parts. He therefore coordinates carefully the signal supply system with the maintenance and repair system. He is responsible for staff supervision of major commands and units in signal supply, maintenance and repair.

c. The theater signal officer may delegate to the signal officer of the communication zone (or service of supply) the operation of the signal depot supply system, but he continues to maintain close contact and supervision and his responsibility to the theater commander for prompt and adequate signal supply remains undiminished.

38. SIGNAL COMMUNICATIONS PERSON-NEL, a. The theater signal officer is responsible to the theater commander for recommendations on all matters affecting signal and communications personnel and for the coordination of these matters with G—1 before making such recommendations. He prepares recommendations for the signal communications and Signal Corps part of the troop basis and constantly studies the troop basis in the light of changing plans of the theater. He recommends promotions, demotions, assignments, etc., of all signal communications and Signal Corps commissioned personnel assigned directly to the theater or to the theater signal communications system. He reviews, . before approval, similar recommendations on all signal communications and Signal Corps personnel except in cases where final promotion or other authority is vested in or delegated to major commands.


	b. The theater signal officer establishes the theater signal school. This school is used to train selected personnel already within the theater in new procedures or on equipment of types new to the theater and to continue the training of signal communications replacements arriving in the replacement depot or depots.

	c. Requisitions submitted to the zone of interior for theater signal communications replacements should be referred to the theater signal officer for comment. Assignment policies to be executed by the theater replacement system so far as they affect signal communications personnel will be coordinated with the theater signal officer.

	d. The theater signal officer is responsible for the continued training of all personnel and units of the theater signal communications system or other Signal Corps personnel or units directly assigned to the theater headquarters. He is also responsible for technical supervision of all signal communica-



tions training for other units and major commands and for recommendations to the theater commander of the measures to be taken to insure adequate training of signal communications and Signal Corps personnel.



39. SIGNAL COMMUNICATIONS PLANNING.


	a. The success of signal communications in the theater depends upon planning far in advance.

	(1) Before the theater is activated, the eventual as well as the immediate signal communications system of the theater must be envisaged. The theater signal officer must know all of the plans of the theater commander. He must obtain the best information available as to signal communications existing in the theater, indigenous materials, value of local labor for signal communications purposes, what signal communications requirements will be made by the press and other governmental agencies, what allied contacts or troops there will be, and what naval participation there will be in the theater.

	(2) He must consider the possibility of using existing submarine cables and the effort involved in rehabilitating such cables. Where submarine cables are known or believed likely to exist, provision must be made early in the planning stages for securing cable ships, specialists familiar with the technique of cable operation, and the equipment necessary to rehabilitate such cable.

	(3) The allies known or expected to be found in a theater must be considered and provision made for including in the troop, basis communication center teams . consisting of such linguists, inter-



preters, and liaison personnel and equipment as are required to effect an integrated communications system with these allies.


	b. With all of this information in hand, the theater signal officer plans the signal communications system, the signal supply system, the cryptographic requirements and all other matters pertaining to signal communications which must be foreseen. He calculates and obtains approval for the troop basis, extended into the foreseeable future. He initiates supply action to cover immediate needs, estimated usage, and the build-up of the theater depot system. He also initiates action to secure the pool of project material referred to in paragraph 9. He arranges for the necessary cryptographic material and coordinates with the Department of the Army on the assignment of frequencies for the theater and for his stations in the Military Command and Administrative Network.

	c. Although the basis of success is sound initial planning, there is a need for constant revision of plans and continuous planning. The initial plan is best made in coordination not only with the Chief Signal Officer and the Department of the Army but by working with the signal officers of the major commands and units which are to be in the new theater. When the theater has been established, it is essential that in revision of plans, the signal officers of the major commands and units be kept constantly apprised of the state of planning and that their plans be formulated into the overall theater signal plan. If the theater is to be adequately supported by the Department of the Army it is essen-



tial that the Department of the Army be fully informed of changes in plans in ample time to secure its approval when necessary and to permit it to bring support to the plan. The Department of the Army is kept informed of signal communications plans by the submission of signal communications projects. A project is justified by an explanation of the plan with an itemized bill of material, and constitutes a bulk requisition for the material necessary to carry out the plan. When necessary, projects are accompanied by requests for a change in the troop basis. Because the provision of the large amounts of material involved in a major project require time to efiiect orderly procurement, production, and shipment of the material, projects must be submitted far in advance of the date on which execution of the plan is to begin. The lead time, usually involving several months, is set by the distance of the theater from the zone of interior, the relative ease or difficulty of supply, and other factors. Projects should involve only those materials which are essential for the execution of the plan ; projects which include large amounts of supplies and equipment as a reserve against unexplained contingencies indicate a lack of precise planning and poor supply technique in the theater.

40. MISCELLANEOUS. Many duties of the theater signal officer, or those which do not pertain directly to signal communications, have not been covered in this section. Among duties not covered are those related to radar which, though technicaUy a part of signal communications, is not considered in this publication. Th'e organization and operation of the air messenger service in the theater is an •example of the minor duties not covered. It is contemplated that a technical publication, including a •comprehensive check list for planning, will be published later on the ' duties of the theater signal officer.



SECTION y



ARMY COMBAT FORCES SIGNAL COMMUNICATIONS

41. GENERAL, a. Success of the combat forces in the field requires fire, movement, and physical contact with the enemy. Control of units down to the individual squad and soldier is accomplished chiefly by signal communications. The means used in this signal communications and the manner of applying those means must be adapted.to the problems created by the effort to control the fire and movement of widely dispersed forces, often in intimate contact with the enemy. For this reason; and because units may often have occasion to act independently, each combat force commander is given the necessary troops and equipment to establish, maintain and operate the signal communications essential to the performance of his unit's combat mission. The nearer the unit operates to the .front line the more clearly is this principle established and the more closely is it followed. With larger units such as the corps and the army, the assignment of signal communications troops is not inflexible but is suited to the mission and is in consonance with the total number of troops available. Similarly, in larger units, the task of providing signal communications extends beyond the combat requirements of the unit itself and embraces other signal communications required in the accomplishment of the overall mission but not necessarily germane to the combat performance of the unit itself. Army, army- group, and sometimes even corps may take advantage of connection to the theater signal communications system to provide a part of the required trunk communications.


	b. The division is the smallest unit to which Signal Corps troops are normally assigned, although some special purpose units, such as the Engineer Special Brigade, do have a signal company. In regiments and smaller units, the signal communications personnel belong to the arm or service of the unit (infantry, artillery, engineers, etc.). The fact that all personnel engaged in signal communications in the combat forces are not of the same arm or service demands a greater emphasis on cooperation and coordination than might otherwise be necessary. This is true also since the signal communications system of each unit must fit into that of the next larger unit so as to provide an integrated system.

	c. Signal communications in the combat forces may be divided into three parts, according to purpose, as follows: (1) command and administration; (2) control of fire and movement or both; and (3) liaison with supporting forces such as the Navy or Air Force. Because oí the difference in purpose, the three parts are somewhat independent of each other.

	d. In the effort to combine all communications into a single integrated system on a broad concept, it is primarily the command and administrative



facilities which must be carefully integrated. On a limited concept, the other parts of combat force communications .may be integrated as desired but only without diminishing their effectiveness or that of the overall integrated systetn.

42. SIGNAL COMMUNICATIONS FOR COM-MAND AND ADMINISTRATION, a. Each commander from army group down to battalion must have command communications to each next subordinate unit. Since the means are provided each commander for establishing, maintaining, and operating this signal communications system, it is his direct and full responsibility and, in his name, also that of his signal officer. While each such system is primarily for the use of the commander of that echelon of command, it must be designed and planned to fit into the signal communications system of the next higher commander. The responsibility for the establishment of signal communications transcends tactical areas; therefore, signal communications troops from the superior unit frequently work forward of the command posts of the next subordinate unit. It is normal for division signal officers to furnish radio teams at regimental headquarters for operation in the division command network, and wire construction teams from the division signal company are always attached to regiments for the purpose of extending the division wire system.

b. The command and administrative system generally serves command, administration and supply; this is especially true in units smaller than an army where supply and administrative agencies are located, for the most part, near the command posts of the headquarters which they serve. This is.not generally true of the supply, evacuation, and administration agencies for the army and sometimes the army group. There is required a separate signal communications system for the supply, evacuation and administration agencies in army and army group. Although this latter system operates as an integral part of the army signal communications service, it usually has to be planned and engineered as a separate project because the facilities served are not normally in the vicinity of command posts or of signal communications routes connection command posts. Types of installations served by this particular network are replacement centers, hospital areas, supply dumps, depots, repair shops and port installations, as well as the large number of brigades, groups, battalions and separate companies of the supporting and service troops of a modern field army.


	c. The separate signal communications systems required for the large number of service troops will always present peculiar problems to the army signal officer as their requirements are prone to be neglected in the planning for an operation.

	43. COMMUNICATIONS FOR FIRE AND MOVEMENT CONTROL. The communications channels provided in lower combat units are primarily for fire and movement control, and should be reserved for that purpose. One example of the



use of such channels is the rather elaborate, yet simple in operation, fire control system employed by the Field Artillery. Another is the Infantry Battalion Command Network. Field wire and field telephone equipment, backed up by small portable and vehicular radio equipment, provide the basis for these systems. Another type of fire and movement control circuit is the so-called "through circuit" from a higher headquarters to an observation post or other installation well forward, which is installed, maintained and operated by the headquarters requiring its use. Special circuits required for intelligence purposes also fall into this class, as do liaison circuits between supporting artillery and supported units.


44. COMMUNICATIONS FOR SUPPORT, a.

The principal support of Army combat forces is provided by the Tactical Air Command. Wire and radio-relay operational channels are normally used for processing air request missions and for the exchange of battle information and intelligence. In addition, a separate radio communications system may be provided at army, corps, and division level for insuring this support. This separate radio communications system provides for radio nets that link the Air-Ground Operations Section at the Joint Operations .Center directly with corps, divisions, and ground liaison officers stationed at units of the Tactical Air Command. The Joint Operations Center is manned by Army Air Force and Navy personnel (when necessary). The functioning of the air-ground system is described ia detail in FM 31-35.

b. During amphibious operations support is given by the Navy, and support communications must be provided for both naval gunfire and naval air support. Communications plans for this must be prepared well in advance of any contemplated operation, in order that the necessary personnel and equipment can be provided at the proper places and at the proper time. Each operation must be planned separately since the number and type of circuits required will depend upon the number of naval units available for support, the number of landing beaches, etc. Since support by other forces is vital to success in any operation, it is imperative that support communications be the best obtainable. The signal officer of the combat unit must, by close liaison with the supporting units, insure that adequate signal communications are established.

45. UNIT SIGNAL OR COMMUNICATIONS OFFICERS, a. A signal officer is assigned to each division, corps, army, army group, or task force of size commensurate to any one of them. A communications officer is assigned to each regiment or smaller unit having signal communications personnel; the communications officer is normally of the same arm or service as the unit to which- he is assigned. Each signal or communications officer has duties as a staff officer and as a commander In division and larger units he performs his duties as a commander in the manner described in para graph 3, to be as free as possible of the burden of administrative detail. In regiments and smaller units, he commands directly the signal communications troops assigned to the headquarters.

b. The principal duties of the signal or communications officer are—


	(1) Advising the commander on all signal communications, matters, including the location of command posts.

	(2) Preparation of routine and combat orders relating to signal communications including signal annexes and signal operation instructions.

	(3) Control of supply of signal communications equipment for signal communications units assigned or attached to his headquarters and for signal communications units of units subordinate to his headquarters. In the case of army group and corps signal officers, the signal officer is not responsible for the supply to subordinate units.

	(4) Operation of signal maintenance and repair facilities (division and higher).

	(5) Technical inspection of signal equipment and recommendations relative to its care and utilization.

	(6) Supervision, within limits prescribed by his commander, of all signal communications operations of. the command, including training, assignment, replacement, and utilization of signal and communications personnel of units.

	(7) Establishment, maintenance, and operation of the signal communications systems serving his headquarters.




	(8) Staff supervision of the signal communications systems of units subordinate to his headquarters.

	(9) Direct responsibility for operation of the signal center at his headquarters.

	(10) Signal communications security of the signal communications system serving his headquarters and of the signal communications systems of units subordinate to his headquarters.

	(11) Liaison with the signal officers of higher and lower echelons of commani on details of planning the signal communications systems and other technical matters.

	(12) By contact with other members of the staff and the chief of staff, continuous planning for a signal communications system and signal supply to meet the requirements of his commander's plans.

	46. SIGNAL SUPPLY, a. One of the most important functions of the combat force signal officer has to do with maintenance and supply. Articles of signal equipment, unlike most other equipment, and except for minor examples such as flashlights, are almost always used only by personnel engaged in communications work. The success of communications depends upon the availability and state of repair of this equipment. Signal Corps units trained in supply and repair are assigned to the army signal communications service and are responsible for supply and maintenance of equipment to all units assigned or attached to the army. Army signal depots and dumps must be pushed well forward within the combat zone to provide short



hauls for the using organizations. Divisions draw equipment and supplies from army depots and provide signal dumps within easy reach of their subordinate units. Corps signal officers usually operate a dump only for the supply of the corps troops, but may be reinforced by army units in special circumstances to provide a larger installation. Repairs to equipment which cannot be accomplished by the using unit are handled by army teams attached to divisions and corps from the Army Signal Repair Company and by the army depots.


	b. Army dumps and depots are stocked by arrangement with the theater signal officer and depots, when no longer required as the army moves forward, are normally turned over with such stocks as have not been moved forward to new locations to the theater signal officer for use as advance depots if they fit into his plans.

	c. The cardinal principle in signal supply is that the equipment needed must be made available as near to the place it is to be used at the time it is needed.






47. SIGNAL INSTRUCTIONS AND ORDERS,


	a. Directives and instructions pertaining to signal communications in the combat forces are contained in—

	(1) Standing Signal Instructions.




	(2) Signal Operation Instructions.




	(3) Signal Orders (Annexes to Field Orders). All of them are issued in one form or another by



army groups, armies, corps and divisions for the use of their subordinate units.


	b. Standing Signal Instructions contain those operating procedures and general instructions and directives that are permanent in nature. In larger headquarters it is normal to issue them as an item of the SOI.

	c. Signal Operations Instructions are a form of field order issued for the technical control of all signal communication agencies throughout the command and contain such operational data and instructions as are subject to periodic or frequent change.

	d. Both Standing Signal Instructions and Signal Operation Instructions are continuing publications and changes are made by merely substituting items for those to be superseded or adding new items as the occasion demands.

	e. Signal Orders, conversely, are issued only for a particular operation and may be either verbal or written. If written, they may consist of either a statement in paragraph 5 of the Field Order, or they may be included in an- annex to the Field Order.

	f. All Signal Communications Instructions and Orders are issued in the name of the commander, and except when they are published as an annex to a Field Order are normally authenticated by the signal or communications officer of the command.

	g. 24—16 contains detailed instructions for the preparation of all Signal Orders, and it is not necessary to repeat them here. However, it should be stated that the preparation of clear, concise Signal



Operation Instructions is of primary importance to the success of signal communications. The time spent in their preparation will be- more than repaid ais operations proceed.

48. SIGNAL COMMUNICATIONS TRAIN-ING, a.. The training of communications personnel in all echelons of ther combat forces is the direct responsibility of the signal officer of each echelon from division to army group under such restrictions as may be imposed upon him by his commander and in accordance with general training directives of the command. The signal officer makes plans for and supervises the signal communications training of the entire command. Replacement personnel (whether loss or filler) received by units receive individual and specialist training only up to the point which qualifies such personnel to begin team training. Specialist training should, therefore, continue either to improve individuals in their assigned specialty or to train well qualified individuals in additional specialties. In division, central schools or centrally controlled and coordinated schools are established for the training of signal communications specialists. It is extremely important that instruction of these specialists be coordinated and controlled under the signal officer, since efficient signal communications depends to a great extent upon the standardization of instruction in technique and procedures. Similarly, corps and army signal officers establish specialists' schools for the train ing of nondivisional signal communications troops.


	(1) Team training is conducted concurrently with specialist training in all echelons.

	(2) Training directives issued by the command always contain instructions on signal communications training prepared by the signal officer in coordination with G—3.

	b. Since radio and wire telephone circuits are used by officers and enlisted men who are not signal communications personnel, continuous training must be carried on in voice radio procedure, the use of the phonetic alphabet and security regulations. Continual vigilance on the part of the signal officer is required to see that this type of training is not neglected.





49. SIGNAL COMMUNICATIONS PLANNING.


	a. Planning for signal communications is a continuing process. It must be started even before the tactical plan for which the signal communications is to be provided has crystallized, and planning must always be ahead of the current situation. The signal communications officer advises his commander and other members of the staff on all matters involving signal communications and insures that timely information is available for all concerned to carry out his commander's desires. In turn, he must be kept informed of every detail of advance planning by the commander or staff which may affect signal communications.

	b. It is often necessary in communications plans to go into greater detail than in other plans because of the complicated nature of communications net-



works and the fact that each integral part must work into a larger overall system.



50. STAFF COORDINATION AND COOPERA-

TION, -a. Signal officers and communications officers confer and consult with all staff officers of the command. They must, to be successful, merit the confidence of the rest of the staff and always be willing to help them solve their difficulties. They do not wait for other staff officers to bring problems to them, but by frequent consultatior search out the problems and suggest means Cor solving them. There is no hard and fast circuit diagram for a communications network because special facilities for a special situation are the rule rather than the exception. A signal officer must be able at all times to meet these situations cheerfully and willingly.


	b. Success of signal communications depends in large part upon the careful coordination by each signal or communications officer with the signal or communications officers of the next higher and of the next lower echelons. This coordination covers details of planning, technical matters, supply, and personnel, and its effective use without transgressing the prerogatives of command is absolutely essential to success. Signal and communications officers must learn from their individual commanders what are the limits to be observed in this technical coordination with higher and lower headquarters.

	c. Since the regimental headquarters level of the division is on the line of cleavage between Signal



Corps operation of the overall division communications system and its operation by other arms, the need for coordination and assistance is particularly important at this level. Division- signal officers must be, at all times, conversant wtih 'the. problems of regimental communications officers and anticipate their requirements in personnel and equipment.

d. There are listed below sorro ittfm's which must be coordinated with the staff. This should not be considered a complete list but merely a reminder^ that there are many others and that coordination is the keynote to a successful job :

Items Coordinate with —

Personnel, replacements, rewards, G-l circuits to replacement centers

Security, circuits for special Intel- G-2 ligence missions, crytographic requirements

Command circuits, current opera- G-3 tions, communication units, SOI's, Signal Orders

Location of supply installations, G^ladministrative communication for logistics

Railway and water communication Transportation facilities, port and harbor control

Photography All of the staff
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