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CHAPTER 1 — GENERAL


Section 1. GENERAL


	1. PURPOSE AND SCOPE, a. This manual is de signed as a guide for commanders, staff officers, and other personnel in the proper utilization of the signal communication agencies and means available to the armored division for training and combat purposes. It covers signal communication activities and equipment and the personnel charged with the planning, installation, operation, and maintenance of these activities and equipment.

	b. Chapter 1 covers information and communi cation procedures common to all units of the ar mored division. Each subsequent chapter presents, so far as possible, a complete discussion of com munication pertinent to the various major units of the armored division. To keep each chapter as complete as possible, certain communication doc trines are repeated, where appropriate. This repe tition is necessary in order to permit unit commu nication officers to find information concerning their particular units with a minimum of delay.

	e. Figure 1 shows the symbols used in illustrat ing this manual.




	d. SCR and equipment model numbers shown in this manual are those in present use. See the latest tables of organization and equipment and applicable technical manuals for new equipment and its characteristics.

	2. SIGNAL COMMUNICATION, a. General. Signal communication includes all means of conveying information of any kind from one person or place to another, excep t by personal conversation and regular mail. It is the means by which a com mander receives information and orders, and by which he directs the actions of his forces. The means of signal communication used within ar mored units include radio, wire, messenger, visual, and sound.




b. Definitions.


	(1) Radio silence is a predetermined period of time during which all radio sets (transmitters and receivers) are turned off for the purpose of enforcing radio transmission security. The period of ra dio silence normally is predetermined and ordered by a unit or territorial military commander.

	(2) Listening silence is a period of time spe cified by a commander during which the transmitters of all radio sets used for signal communication within the com mand will be turned off and will not be operated excep t during emergencies spe cifically described in orders. All receivers will remain in operation on net frequen-




	cies unless special orders are issued to the contrary.

	(3) A headquarters, as the term is used in this manual, consists of the command group, forward echelon (also designated as command post), and rear echelon.

	3. RESPONSIBILITY FOR COMMUNICATION. The di vision commander is responsible for the installa tion, operation, and maintenance of the division signal communication system. The commander may delegate certain functions and duties, but he cannot delegate responsibility. Each commander has comparable responsibilities within his unit. Even though each unit commander is charged specifically with the maintenance of adequate communication with his subordinate units, it is only through the joint efforts of all concerned that communication can be maintained, particularly during rapid movement in combat. Contact is es sential and, if it is lost, its reestablishment is secured by both the subordinate and the higher unit.






4. SIGNAL COMMUNICATION PERSONNEL-GENERAL

The signal communication personnel in the ar mored division are all those individuals whose primary duty is to provide communication. These personnel range from the division signal officer to the radio operators and messengers in smaller organizations. In addition, there are others whose communication duties are secondary. The latter group includes truck drivers, intelligence person nel, reconnaissance personnel, buglers, and each vehicle commander or crew member in whose ve hicle there is a radio which he operates or uses. The principal duties of the division signal officer, and the duties of the principal communication personnel of units below the division, are as listed in the succeeding paragraphs.


	5. DUTIES OF THE SIGNAL OFFICER. The division signal officer, as a member of the division special staff, is the technical adviser of the division com mander and interested staff members in all mat ters pertaining to communication activities within the division and attached units. The division sig nal officer also recommends locations for proposed division command posts. Specific duties of the signal officer are to—

	a. Advise the commander and staff in signal matters.

	b. Exercise operational control over the ar mored signal company and attached signal troops.

	e. Prepare paragraph 5 of the division oper ation order, the communication section of the di vision standing operating procedure (SOP), the division signal operation instructions (SOI), and the division standing signal instructions (SSI).

	d. Determine the requirements for signal equip ment and supplies and supervise their procure ment, storage and distribution.

	e. Coordinate all communication activities in the division and attached units.




	f. Receive and be responsible for codes and ciphers in accordance with instructions from higher headquarters.

	g. Make technical inspections of signal equip ment, within limits prescribed by the commander, and recommendations relative to the care and use of such equipment.

	h. Supervise activities pertaining to the signal technical intelligence, pigeon, and photographic services as they affect the division.

	i. Conduct required division communication schools.

	j. Supervise the installation and operation of such special communication systems as are re quired by the division.

	k. Exercise supervision over signal communica tion security within the division.

	I. Establish liaison with signal officers of higher and lower echelons of command on details of plan ning the signal communication systems and other technical matters.

	6? DUTIES OF THE COMMUNICATION OFFICER. The principal duties of a communication officer within his unit generally are the same as those performed within the division by the signal officer. His ac tions are based upon the division standing operat ing procedure in all matters pertaining to the training of personnel in signal communication, the general employment of signal agencies and means, and the preparation and distribution of signal orders and procedures. In order that he may be of maximum benefit to his commander,



communication officer must be kept informed fully of the present and contemplated actions of his unit. The communication officer in most cases is also assistant S-3 Air. As such, he supervises all training within his unit in air-ground cooperation procedures, and establishes a communication sys tem (when required) which furnishes coordina tion and positive control between his unit and supporting aircraft. Specific duties of a commu nication officer are to—


	a. Advise the commander and staff on matters pertaining to communication.

	b. Direct and supervise the training of all com munication personnel in his unit, and conduct classes in communication subjects for these per sonnel, as required.

	c. Prepare and publish signal orders as required and as directed by higher headquarters.

	d. Determine the requirements for signal equip ment and supplies, and collaborate with the unit S-4 in their procurement and distribution.

	e. Conduct training within limits prescribed by the commander and higher headquarters, in tfie means and methods of air support normal to his unit, and in the rules and procedures incident to this support.

	f. Make technical inspections of signal equip ment and, within limits prescribed by the com mander, make recommendations relative to the care and use of such equipment.

	g. Supervise the installation, operation, and maintenance of the communication systems of his unit.




	7. DUTIES OF THE ASSISTANT COMMUNICATION OF FICER. The assistant communication officer gen erally insures that the orders of the communica tion officer are carried out; he performs other duties pertaining to communication as directed by the communication officer. In the combat com mand and reserve command, the communication officer frequently devotes much of his time to the functions of assistant S-3 Air. Under such condi tions, the assistant communication officer takes over the communication duties of the communica tion officer.

	8. DUTIES OF THE COMMUNICATION CHIEF. The communication chief of a combat or reserve com mand or a battalion is the principal enlisted assistant to the communication officer. He per forms duties as directed by the communication officer. These duties usually include supervising and assisting the enlisted communication person nel ; keeping records relative to signal equipment, supplies, and personnel; and assisting in the prep aration and distribution of signal orders and pro cedures. A company communication chief per forms the same type of duties as a battalion or combat command communication chief. The com pany communication chief works directly under his company commander and assists the radio repairman as required.

	9. DUTIES OF THE RADIO REPAIRMAN. Generally speaking, there is one radio repairman in each company, plus one additional repairman for each



battalion. Each of these radio repairmen performs organizational maintenance on the radio equip ment in his organization. Each is a member of the maintenance section or platoon of his unit.


	TO. DUTIES OF THE MESSENGER. Messengers are used for carrying maps, overlays, documents, and like materials requiring physical transmission, and for carrying important tactical messages (verbal or written) when no other means are available. Messengers normally operate under the supervision and direction of the message center chief.

	11. DUTIES OF THE CODE CLERK, Code clerks en crypt and decrypt messages passing through the message center or other channels in accordance with signal operation instructions. The code clerk also assists the other members of the message center in their duties by receiving and logging incoming messages and distributing them in ac cordance with prescribed procedures. Upon occa sion, he may act as a messenger and drive light motor vehicles. It is desirable that code clerks have a knowledge of typing.

	12. DUTIES OF THE RADIO OPERATOR. The radio operator establishes and maintains communication by means of the radio set to which he is assigned as an operator. The radio operator is a specialist inasmuch as he must have specialist training in International Morse Code. In addition, he should be trained further to perform the duties of a



code clerk and may be trained as a switchboard operator. He must be thoroughly familiar with signal operation instructions, radio procedures, and the maintenance of necessary records while operating a radio set. Normally, two or more operators are assigned to each radiotelegraphtelephone set. They operate in shifts in order to provide continuous service.


	13. DUTIES OF THE MESSAGE CENTER CHIEF. The message center chief supervises the activities of the unit message center. He keeps a record of the effectiveness of the means of communication avail able and, within certain limitations, dispatches messages accordingly. He keeps a record of all messages which pass through the message center.

	14. LIAISON-GENERAL, a. The purpose of liaison is to obtain by personal contact the desired co operation, exchange of information, and coordina tion of effort between commanders. Each com mander maintains liaison with higher head quarters, supported units, and adjacent units, by any means available.

	b. Liaison may be accomplished either by per sonal conference between commanders (command liaison) or by means of a liaison officer or agen t who represents his unit commander. Usually, both methods are employed concurrently. The liaison officer or agent remains at the headquarters to which he is sent and maintains contact with it and his own unit; the unit commanders meet



whenever the tactical situation requires that they do so.


	15. STAFF COORDINATION ON SIGNAL COMMUNI CATION MATTERS. If a commander is to be suc cessful, he must have an effective and wellcoordinated staff. It is necessary that the various members coordinate their activities with the sig nal or communication officer as follows:

	a. Personnel officer (G-l or S-l) or headquarters commandant. In collaboration with the signal or communication officer, selects the exact site of the command post.

	b. Intelligence officer (G-2 or S-2). Informs the signal or communication officer of special security measures, arranges for communication with ob servation posts and other intelligence elements, collaborates with the signal or communication officer in the preparation of prearranged messages for intelligence purposes, and coordinates with the signal or communication officer in the intelli gence evaluation of captured enemy signal equip ment.

	c. Operations and training officer (G-3 or S-3). Keeps the signal or communication officer in formed of the tactical situation and projected plans, particularly as they concern the movement of. the command post; coordinates with the signal or communication officer on the signal suppor t required for tactical operations; establishes pri orities for the installation and use of signal chan nels; authenticates signal operation orders and annexes; and, following consultation with the



signal or communication officer, recommends the location of the CP to the commander.


	d. Supply officer (G-4 or S-4). Insures the co ordination of procurement and issuance, with the signal or communication .officer, of all signal equipment with the tactical plans of the com mander.

	16. COMMUNICATION SECURITY-GENERAL Com munication must be reliable and secure from enemy intelligence methods if military operations are to be successful. The neglect of a single aspect of communication security may result in disaster. Communication security embodies all measures designed to deny to unauthorized persons such in formation of military value as might be derived from friendly communication. Communication se curity comprises cryptographic security, trans mission security, and physical security. Since most vehicles contain one or more voice radio sets, virtually all personnel • of the armored division must know and practice the principles of commu nication security. While the commander is respon sible for the maintenance of communication secu rity, his signal or communication officer must take the necessary precautions to guarantee this secu rity. Staff officers and signal and communication personnel must be guided by general principles, applied with a full knowledge and appreciation of existing conditions, rather than by rigid regula tions. Reasonable security at all times should be the goal (fig. 2).
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Figure 2. Reasonable security at all times should be the goal.

17. AUTHENTICATION. Authentication insures the genuineness of a message, radio station, or person. Without it, enemy stations, representing them selves as friendly, may send false messages or orders; or they may accept messages for a station, thereby preventing or delaying the delivery of messages to the proper destination. Everyone handling messages, whether he be the writer, recipient, radio operator, message center clerk, or user of radio or telephone, assures himself by proper authentication that communication is with or from the proper station or person.



18. NECESSITY FOR PROPER RADIO PROCEDURE.

Because of the necessity for several radio stations to operate together in many of the radio nets in the armored division and other armored units, it is essential that radio net discipline be maintained rigidly. One of the surest methods of maintaining radio net discipline is the use of proper radio procedure by everyone in the net. When proper radio procedure is used, the number and length of transmissions in aradio net are decreased con siderably, and transmission security violations are less likely to occur.



19. COMMUNICATION CENTER (COMCENTER)-GEN-

ERAL. A communication center normally is com posed of a message center section, a cryptographic section, and one or more operating sections. A communication center may be established to serve a designated headquarters or an echelon of a headquarters.


	20. MESSAGE CENTER-GENERAL, a. The message center is that agency in each headquarters which is charged with the routing, receipt, processing, and delivery of all official messages handled by that headquarters, except those messages which are—

	(1) Transmitted directly to the addressee by the originator, using an agent, a tele phone, a radio, or a teletypewriter pro vided for his private use.




	(2) Handled by military or civil postal services.




	(3) Purely local messages.




	(4) Delivered directly to an addressee by a special messenger.




	b. In lower echelons, the message center is also responsible for encrypting and decrypting mes sages.





21. ORGANIZATION AND DUTIES OF THE MESSAGE

CENTER. Message centers in armored units vary in size from one man to nearly 50 men. For exam ple, the message center of a tank or armored infantry company usually is handled by one indi vidual whereas, in the message center section of the signal company, there are approximately 40 enlisted men, two warrant officers, and one com missioned officer. Regardless of its size, the duties of a message center remain substantially the same. The primary duty of the message center is the expeditious delivery of messages to the addressee, consistent with accuracy and security. Other duties include—•


	a. The maintenance of records and files inci dent to the processing of message traffic.

	b. Determining the best means of transmitting messages.

	c. Determining the proper routing of outgoing and relay messages.

	d. The receipt of messages arriving by mes senger.

	e. Dispatching scheduled and special messen gers when a separate messenger section is not established.

	f. Encrypting and decrypting messages in units which do not have a separate cryptographic sec tion.



22. OPERATIONS OF THE MESSAGE CENTER. A message center constantly must strive for consist ent accuracy, .speed, and security in the receipt, transmission, and delivery of authentic official message traffic by means of signal communication. The value of speed and security may be lost when messages are inaccurate upon delivery. Messages delivered to the addressee must read as originally prepared by the writer or, if paraphrasing has been necessary, the original meaning must be main tained. Any communication' is valueless and fre quently dangerous if the original thought of the writer is changed or if the message is not clearly intelligible when received. Errors in transmission and reception or in cryptographic processing re sult in confusion and loss of time and may seri ously impair tactical operations. Message center personnel must learn teamwork in the processing of large volumes of message traffic. Safeguards must be established in each situation to insure the immediate detection of errors in transmission, re ception, and delivery, and procedures must be adopted to eliminate the possible repetition of mistakes. There is no substitute for accuracy in the operation of message centers. The message center is not an office of record and is neither or ganized nor equipped to perform stenographic or clerical work for any agency not directly a part of the message center. It does not prepare addi tional copies of messages for multiple distribution or perform the labor incident to the consolidation of outgoing messages. The unit standing operating procedure should outline certain basic points of procedure in operation of the message center. The efficient operation of the message center can be insured by adapting the following general func tions to each particular situation:


	a. Provide a designated point to which mes sages and messengers may be directed.

	b. Keep informed of the current effectiveness of each' available means of signal communication.

	c. Properly distribute message traffic to the available effective means of signal communication.

	d. Constantly endeavor to eliminate unneces sary delays in message handling.

	e. Maintain only those records absolutely neces sary for the efficient operation of the message center.

	f. Maintain a constant and positive method of follow-up on each message transmitted, to insure prompt clearance.




	g. Establish and maintain close coordination with the agencies of the organization or section responsible for the preparation and local distribu tion of messages.

	h. Operate an efficient messenger service adapt ed to meet the requirements of the headquarters or echelon served.

	23. CRYPTOGRAPHIC SECTION-GENERAL. A cryp tographic section is composed of one or more clerks. This section is charged with encrypting or decrypting any official message transmitted or received. In many instances, below division level, the radio operator may perform the duties of a code clerk in addition to his normal duties.

	24. OPERATING SECTIONS-GENERAL. Operating sections consist of the necessary personnel and equipment to operate the means of communication available to the headquarters.

	25. COMMAND POST-GENERAL. A command post is the station of a unit's headquarters where the commander and staff work; it is the nerve center of the unit's communication and operations. In combat, a unit's process headquarters often is di vided into a forward echelon and a rear echelon; the forward echelon is called the command post (CP). In addition, a command group often may operate out of the forward echelon. (See fig. 3.)

	a. Forward echelon. The forward echelon is the command post (CP), and its primary function is



[image: Figure, page 29]

to act as a clearing house for all information. The chief of staff or executive officer of the unit nor mally is located at this echelon. He directs the actions of the staff and keeps the commander informed of the over-all situation. The command post must maintain communication with higher and subordinate headquarters and also with adja cent, supported, and supporting unit headquarters. A report of any credible information received at the command post must be transmitted to the command group if it relates to the immediate situation or requires immediate action. The loca tion of the command post depends upon commu nication requirements, the situation, and security. Regardless of the size of the command post, it usually derives security from the combat elements; therefore, it must be kept forward where this protection is available. Further, it must be located so as to be able to maintain communication with both the forward elements and higher head quarters.


	b. Rear echelon. The rear echelon of the head quarters normally is located in the vicinity of the division or combat command trains. The function of this echelon is administrative. It consists of supply, maintenance, and medical facilities and personnel sections not needed immediately by the combat elements. Communication with the for ward echelon is of prime importance to the rear echelon, for the rear echelon frequently will have communication with subordinate units only through the forward echelon.

	e. Command group. The purpose of forming a






command group is to permit the commander to supervise actively the conduct of the unit's opera tions and to render prompt decisions. The com mand group is composed of the commander and such staff members and other personnel as he may designate, with necessary vehicles and equipment. The command group must be located well forward with the combat elements. Its location is not fixed and may change frequently during the course of the day as the situation develops and when the commander feels his presence is needed elsewhere. The location of the command group always must be known at the forward echelon. From the for ward echelon, the command group receives per tinent information that pertains to the situation.

26. ARRANGEMENT OF THE COMMAND POST. Ar rangement of the various sections of a command post will vary with each site selected, dependent upon terrain, routes into and out of the area, and the size of the headquarters. Any arrangement of the command post must provide for prompt dis placement. During combat and other operations, command posts of units up to and including the combat command usually are mobile, operating from vehicles. In any operation, there are many persons who must visit command posts frequently (fig. 4). To insure prompt movement both into and out of command posts, and to assist visitors in finding the staff sections they desire, some stand ard interior arrangements are necessary. Such arrangements may consist of— a. Locating the message center near the en trance to the command post.

[image: Figure, page 32]

M Figure 4. At the entrance to the command post there should be an alert, intelligent guide " with a diagram of the locations of the staff sections.


	b. Centrally locating the reporting offices of the commander, chief of staff or executive officer, and liaison officers in close proximity to each other. •

	e. Locating the operations and intelligence sec tions near each other.

	d. Grouping the personnel and supply sections near each other.

	27. MOVEMENT OF THE COMMAND POST. a. Or derly and efficient movement of the command pos t is insured by adequate planning. When the com mand pos t displaces, a prior reconnaissance of the new location is made by the adjutant or head quarters commandant. The general location for the new command post is prescribed by the com mander, the exact location being determined by the signal or communication officer and the adju tant or headquarters commandant. Prior to the arrival of the command post column, and in suf ficient time to allow for designating and marking locations of elements of the command post, an advance party composed of representatives from each staff section and from headquarters company (or headquarters and service company) joins the adjutant or headquarters commandant. This ad vance party marks the location of the respective activities and assists in guiding them promptly into their new location.

	b. Command posts must be kept well forward in order to control the movements of the combat elements. Frequent moves are necessary not only for control but also for security. A command pos t that is allowed to remain in place while combat



elements move on loses its protection, and the com mander either must attach combat units to it or run the risk of having its position compromised by enemy action. As the armored division has a complete system of radio communication, these frequent changes in positions do not disrupt communication.


	c. The necessity for frequent changes in the command post location dictates that the armored division be equipped with command post vehicles which have radios, map boards, interior lights, and provisions for blackout, in order to maintain operation while on the move. Command post ve hicles must be available at the battalion, combat command, and division headquarters in sufficient numbers to insure efficient operation of each head quarters.

	d. Command post vehicles are necessary to the armored division not only for operation while en route but also when the command post halts. It is inconsistent with the primary role of the ar mored division to have command posts so organ ized that extensive preparations are essential to insure their efficient operation at any location.

	e. The moving command post presents problems that are not normal to fixed command post opera tions. The ability to continue efficient functioning while en route requires adequate mobile equip ment, forethought, and proper planning. Many of the aids present in the fixed installation are not available in amoving situation; among these are telephones, foot messengers, and personal liaison.




	f. Radio, mounted messengers, and visual sig nals are the usual means of communication while on the move. No unusual problem exists in operat ing radios en route, but mounted messengers may experience great difficulties in passing columns to deliver messages to the addressee. Liaison planes may be used to drop messages.

	g. Plans must be prepared for including in the command post vehicle the necessary personnel for efficient operation. In large command posts, voice radio is necessary for interior command post com munication while en route. Staff officers must be able to transmit and receive voice radio messages and to conduct operations during movement.

	h. It is essential that the command post column move in a fixed formation to facilitate the depar ture from the old location, the delivery of mes sages en route, and the reestablishment of the com mand post on arrival at the new location. All key vehicles must be marked plainly with appropriate section designations.

	28. AXIS OF SIGNAL COMMUNICATION. As troops advance, command posts follow. The probable successive locations of any command post deter mine an axis of communication. This term is applicable to all commands. Although command posts of small units, such as platoons and compan ies, move more frequently than those of larger units, it still is true that the probable future loca tions of the command post of any unit form its axis of signal communication. In planning an axis of communication, command post locations should



be selected with care and with a view to move ment within a reasonable time. Timely movement of a command post is essential, but unnecessary moves place an unnecessary burden on both the staff and the communication personnel, and leads to confusion and loss of control during the move. For this reason, the signal or communication officer must be informed of the general zone or routes of proposed advance in sufficient time to allow him to make recommendations for the loca tion of command posts.


	29. SIGNAL ORDERS AND ANNEXES, a. Paragraph 5 of the commander's operation order is devoted exclusively to details affecting signal activities of the command. It is based on the plan of signal communication submitted to the commander by the signal or communication officer. As amini mum, this paragraph indicates—

	(1) Initial location of the command post.




	(2) Index to the current signal operation instructions, and to the signal annex, if issued.




	'(3) Restrictions, if any, on the use of radio.




	(4) Special visual signals.




	(5) Axis of signal communication.




	b. A signal annex, when issued, amplifies the instructions and other information contained in paragraph 5 of the operation order.

	e. For examples of division operation orders, see FM 24-16 and FM 1Q1-5.




	30. SIGNAL OPERATION INSTRUCTIONS (SOI) AND STANDING SIGNAL INSTRUCTIONS (SSI). a. Signal operation instructions are a type of combat order issued for the technical control and coordination of signal and communication agencies of a com mand. The signal operation instructions for all units of the armored division are prepared by the division signal officer. They conform to the SOI of the next higher command. Units smaller than the division have little occasion to prepare their own SOI, as they need to use only pertinent parts of the division SOL

	b. In some commands, it may be found desir able to issue these instructions in two comple mentary publications entitled, respectively, Signal Operation Instructions (SOI) and Standing Signal Instructions (SSI). In such cases, the SOI gen erally include only that operational data which are subject to frequent change, while the SSI contain items of operational data not subject to change, and instructions for use of the SOI.

	31. STANDING OPERATING PROCEDURE (SOP). The standing operating procedure for any military unit is a set of uniform standardized procedures and techniques established by the commander as a guide for the performance of all contemplated operations that can be standardized. The division signal SOP is prepared by the division signal officer and submitted to the G-3 for approval. The communication SOP for any of the other units in the division is prepared by the proper communica tion officer for approval by his unit commander. It must conform to the division SOP.




	32. RADIO NETS-GENERAL. A radio net consists of two or more stations operating together on the same frequency. A radio net is organized only for the purpose of exchanging messages between sta tions in the net. Thus, a radio net provides a commander with a means by which he directs the actions of the troops under his command and reports the results of such actions to the next higher command. Radio nets of armored units vary in size from two or three stations to 30 or more stations per net. Radio nets are organized in accordance with the type of equipment, the tactical organization and requirements, and the purpose for which they are intended. The normal composition of each net is prescribed by the signal operation instructions, but the nets frequently are varied as required by the tactical situation.

	33. CONTROL OF RADIO NETS. In order to have centralized control and maintain discipline in a radio net, a net control station (usually called NCS) is required. This NCS has full authority in matters of technical control of radio stations in its net. The NCS usually is the station of the highest headquarters represented in the net. Other sta tions in the net are called subordinate stations. It is not uncommon for one station to be the net control station of one net and at the same time be a secondary station in another net. Strict radio net discipline is essential for efficient communica tion in any radio net.

	34. TYPES Of RADIO NETS. Radio nets may be classified in accordance with the mode of trans-



mission of the radio sets used therein, the purpose for which the nets are intended, or the frequency on which the nets operate. Classified by purpose for which intended, the radio nets used within armored units include command nets, administra tive nets, fire-direction nets, reconnaissance nets, and liaison nets. These classifications indicate the primary purpose of the net. In certain units, such as division headquarters and combat command headquarters, parallel radio nets are established, with each being used for a single purpose. In the battalion, a command net is established between the battalion headquarters and its companies. This net is used primarily for command but must be available also for other purposes, such as admin istration and intelligence. In addition, any radio net may be converted to a special-purpose net to fit a particular situation. One type of specialpurpose net is a warning net, which is used to provide a rapid means of alerting the unit in, case of security threats, or as an alternate means of communication in the event wire or other means fail. For instance, a tank battalion in bivouac often may close all radio nets except the battalion command net. In this case, the battalion command net becomes a warning net and usually contains radio stations from each company and from security outposts.

a. A command net is the principal net by means of which a commander directs the actions of the units under his command. Command nets, whether radiotelephone, radiotelegraph, or both, are used by platoons, companies, battalions, combat com mands and comparable units, and the division.


	b. The purpose of an administrative net is to provide a means for transmitting administrative or logistical messages, thereby reducing the traffic over the command nets to that which primarily is tactical.

	c. A fire-direction net is the principal net over which artillery and mortar fires are directed and controlled.

	d. A reconnaisance net is organized for the purpose of exchanging, between the forward ele ments and the division headquarters and other units of command, information relative to enemy forces and actions.

	e. A liaison net is organized for the purpose of exchanging information between adjacent com mands.





35. COMMUNICATION TRAINING OF PERSONNEL.

The effectiveness of a unit's signal communication system usually can be measured by the standard of communication training of its personnel. Com munication training of all personnel is a command responsibility. This training must be' continuous and planned carefully. All communication training must be planned and conducted so that it will develop teamwork. The merging of individual and specialist training to secure teamwork in the working unit constitutes section training. The training of various sections is conducted simulta neously and is accomplished by the full utilization of officers and noncommissioned officers in charge of sections or platoons. Teamwork within sections is perfected during the combined training of the unit. Concurrent training must not be overlooked. For example, if atank platoon is on the firing range or receiving driving instruction, full use should be made of the tank radio set and the inter phone system. Likewise, whenever a staff section goes into the field in acommand vehicle for the purpose of training the section, normal radio, wire, and messenger personnel must be included so that full value of the training may be derived by the entire section working together as a team.



Section II. MEANS OF SIGNAL COMMUNICATION


	36. GENERAL. Communication is an indispensa ble part of every military unit. It serves as the nerve system for the control of the organization. Regardless of its size, mission, or location, a unit cannot operate without communication. Not only must a commander have communication within his own unit, but also must have communication with higher, subordinate, adjacent, and supported or supporting units. There are five means of com munication available for use by armored units in order to meet the above requirements: radio, mes senger, wire, visual, and sound. For armored units, communication must fulfill the following basic requirements:

	a. Command. A commander always must have control of his unit. Whenever possible, he exer cises this control by direct personal contact with subordinate commanders. When personal contact is not possible, he must be able to control his sub-



ordinate units by one or more of the five means of communication listed above.


	b. Information, liaison, and administration. Com munication channels must provide for the ex changing, reporting, and disseminating of infor mation and intelligence within and between units. Units must be able to handle adequately adminis trative traffic pertaining to such matters as supply, personnel, and control of a headquarters.

	e Fire control. Communication channels must be provided for requesting and adjusting fire. Fire commands must be transmitted to firing units.

	37. RADIO COMMUNICATION-GENERAL. Radio is the principal means of communication in armored units. It is used for tactical control, fire control, exchange of information, administrative pur poses, and liaison between and within units. Be cause of its flexibility, radio is used between rapidly moving units where the use of wire or other means of communication is difficult, over extended areas where wire or other means are impracticable, and between air and ground. Radio is adapted especially to rapidly moving situations and, at times, may be the only means of communi cation available. Radio has only one distinct ad vantage over other types of signal communication: the relatively high degree of mobility of the sys tem resulting from the fact that no physical cir cuits are necessary between stations. There are, however certain important limitations of radio communication. For example, radio offers the



enemy a volume of messages for study, possibly resulting in an eventual break-down of the code or cipher used. Radio is susceptible to interference from atmospherics, from enemy communication and jamming stations, and from friendly stations. In many cases, the range of radio communication is affected by the nature of the terrain. Moreover, through the enemy position-finding equipment, ra dio discloses the approximate number, types, and locations of operating radio transmitters. It there fore follows that although radio is the principal means of communication in armored units, it can not be used to the exclusion of the other means available. Consequently, each means of communi cation must be supplemented by all other means available.


	38. CLASSIFICATION OF RADIO SETS. A radio set may be classified in accordance with any one or all of the following:

	a. Mode of transmission, including type of modulation.

	b. Power.




	e. Frequency covered.




	d. Type of installation (fixed, portable, pack, vehicular, etc.).

	39. TYPES OF RADIO SETS. a. Military radio sets are of the following general types:

	(1) Airborne—a set installed and operated in an aircraft.




	(2) Air-transportable— a set especially de signed to be transportable by air, accord-







	ing to specifications or military charac teristics.

	(3) Ground, fixed—a large set erected and operated at a permanent location, usu ally for long-distance communication.

	(4) Ground, mobile— a set installed as an operating unit in a motor vehicle which has no function other than transporting the radio equipment.

	(5) Ground vehicular— a set installed in a vehicle which is designed for functions other than carrying radio equipment, such as a set installed in atank.

	(6) Ground, transportable— a set which is semiportable: capable of being trans ported from place to place, but requiring a conveyance if moved for any consider able distance.

	(7) Ground, pack or portable— a set which can be carried by a man and operated, while stationary or in motion, by one person.

	(8) Ground, general ground use— a set which can be installed and operated for two or more types of ground use; that is, a set which can be used both as a vehicular ground set and as a transportable ground set, or one which can be used both as a vehicular set and as a portable pack set.

	(9) Shipboard— a set installed and operated aboard a surface vessel.

	(10) General utility— a set which can be used in two or more of the general type




	installations: airborne, shipboard, and ground.

	b. The radio sets generally indicated in this manual are those currently in use. For a discus sion of the family of 30 radio sets planned for issuance in the near future, see appendix III.

	40. NETTING OF RADIO SETS. In order for one radio to be netted with another, both must be capable of operating on a common frequency, and both must be capable of providing the same type of emission. Frequency coverage of currently authorized radio sets is shown in appendix II.

	41. RADIO MAINTENANCE-GENERAL. Reliable op eration of radio equipment is obtained through proper care and use. Radio maintenance per formed by divisional units (fig. 5) consists of or ganizational maintenance performed by the user and unit repairman, and field maintenance per formed by the radio repairmen of the armored signal company. Many maintenance functions are performed in a definite category, but others may be performed in either of two or more categories. The following rules are used to determine the category in which a specific task is performed.

	a. Maintenance is performed in the lowest cat egory where the work can be done, consistent with capabilities of tools and test equipment, ability of personnel, availability of replacement parts, time, and the tactical situation.

	b. Maintenance normally performed by a higher category will not be performed by a lower category if it will hinder normal operations.









	Operate set in prescribed manner.

Clean exterior of set.

Check antenna sections, mast base, ond lead-in.

Check ground connection.

Check spare fuses.

Check serviceability of head phones, microphones, and key.

Check operation of tuning controJs.

Report trouble or damage to any part of set or unsatisfactory opera

tion to company repairman.

Check set mounting in vehicle.

Check for satisfactory operation of set.

Check vehicle and set batteries.




	Replace tubes (by complete sets).

Replace batteries.

Replace fuses.

Tighten loose parts on exterior of set, mounting, or antenna.

FM sets to prescribed channels,

Tune

Test tubes and maintain complete sets of serviceable tubes.

Repair or replace cordage.

Periodic preventive maintenance check.

Clean, tighten, and lubricate interior of set (except lubrication of

dynamotor).

Minor modifications of sets as called for by MWO SlGs.

Solder loose wires ond connections.



	Check faulty sets to loco's trouble.

Clean dynamoiors and change brushes.

Replace faulty fixed elements of set, including resistors, capacitors,

chokes, transformers, jocks, and switches.

Repair relays and switches.



	Major modifications of sets as'called for by MWO SIGs.

Dynamotor maintenance to include lubrication.

Recalibration of tuning elements.

Alignment of set, to include I-F stages.

Repair or replace any defective part of set.

Technical supervision of organizational repairmen.

Periodic field maintenance check.





Organizational Maintenance: Performed by user and unit radio repairman.

Field Maintenance: Performed by signal company repairman.

Figure 5. Radio maintenance within the armored division.


	c. Operations of each category embrace those of all lower categories.

	d. Spare equipment is used for replacement when time is not available for repairs.

	e. The nearest facility capable of performing the required maintenance operation is utilized.

	42. SUPERVISION OF RADIO MAINTENANCE, a. Su pervision of radio maintenance requires both technical control and command inspection. Tech nical supervision operates through all categories. Organizational maintenance performed by the op erator or vehicle commander is checked by the company radio repairman. Organizational main tenance performed by the company repairman is checked by the battalion repairman during fre quent spot checks and periodic complete checks. Within a division, the division signal officer may form inspection teams from the radio repair per sonnel of the' signal company for the purpose of inspecting signal equipment.

	b. The unit communication officer must devote considerable time to personal inspection and su pervision of radio maintenance work within the unit. He is assisted by the communication chief, who may perform some maintenance work when necessary. The communication officer insures that—

	(1) Radio repairmen are trained adequately and kept up to date on modifications, new equipment, and changes to installation and maintenance procedure.




	(2) Maintenance is performed correctly.







	(3) Shops and other working spaces are kept clean and orderly, and tools and equip ment are kept and used properly.

	(4) Adequate records of equipment, spare parts, and replacement items are main tained.

	(5) Periodic preventive maintenance is per formed and recorded properly.

	(6) The unit commander is kept advised of the status of signal equipment within the unit.

	(7) Tools and spare parts are requisitioned as required and the requisitions are fol lowed up.

	c. The unit commander insures adequate main tenance of communication equipment by—

	(1) Requiring the communication officer, noncommissioned officers, and repair personnel to spend sufficient time to in sure adequate maintenance.




	(2) Providing adequate working faciltiies.




	(3) Command inspections of equipment, to include—

	(a) Demonstration of satisfactory opera tion.




	(6) Serviceability and cleanliness of equip ment.




	(c) Presence of all spare parts.




	(d) Proper installation.







	(4) Disciplinary action to correct abuse or loss of equipment.







	43. PREVENTIVE MAINTENANCE. Preventive main tenance is performed by all personnel responsible for communication equipment. Careful operation, prompt reporting of any trouble, and thorough cleaning and tightening of all parts by the user are major steps in keeping sets in operation. Preven tive maintenance is performed before and after each operation of the equipment, and at such other times as may be necessary to insure adequate care.

	44. RADIO MAINTENANCE RECORDS, a. Each com pany and battalion repairman maintains a record of all radio sets within his unit, and schedules necessary periodic preventive maintenance checks. Spare sets issued to units are installed to replace those removed from vehicles for maintenance checks. Periodic preventive maintenance checks normally are performed on each radio set at 2-week intervals. This period may be varied when neces sary, depending upon use of the equipment. Two to 4 hours should be allotted for each check.

	b. Check sheets may be prepared by communi cation officers to insure adequate coverage at each inspection. Deficiencies noted are repaired as soon as possible, and noted on the radio set record.

	c. Replacement parts and replacements for de fective items of radio equipment are requisitioned in accordance with existing regulations. When any particular item is found to give recurrent trouble, or appears to fail due to faulty manufacture, it should be reported on a defective equipment form (fig. 6). A supply of replacement parts authorized by tables of equipment and current signal catalog



should be maintained by using units; this stock should be kept to the minimum consistent with the proper maintenance of equipment. Spare parts must be protected adequately against damage or loss.
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	O
	HOW DID DAMAGE OCCUR?






Figure 6. Sample form to be executed and attached to defective equipment to be repaired.

INSPECTION CHECK LIST FOR SIGNAL COMMUNICATION INSPECTING TEAMS ORGANIZATION DATE ADJECTIVAL RATING . NUMERICAL RATING . INSTRUCTIONS: 1. The signal communication inspection check list is divided into three section!: rafm, wire, and miicellaneous equipment. Under each major 'tern in each section h -a list of deficiencies. Each Item has a total value of 100 per cent. The number after each deficiency is the value to be subtracted from 100 if such deficiency exists. To compute the overall adjectival rating, find the average numerical rating of three sections and consult the table below. Numerical rating O—o? 70 — T> HO — 8A 87 — 93 94 —100 Adjectival Unsatisfactory Satisfactory Very Satisfactory Excellent Superior 2. Under Remarks include ony additional information which may explain the rating given. Alto include information as certains to the location or status of the equipment. 3. tf more than one item of the same type is inspected, the average numerical rating will be^ number of items x 100 — totol'volue of deficiency Number of items TYPE RADIO __________ SERIAL NO. __________ OPERATOR ,—————————— VEHICLE NO. (if mounted) SECTION I RADIO EQUIPMENT NUMERICAL RATING DATE ORGANIZATION 1. Tranim.tter Not operating Improper voltage* Noiiy dynamo tor Pu*h button* tight Switch*) broken LOOM connections Card*, broken, frayed Fute, incorrect tije Microphone or key Pilot lamp, out Covert, milling Value 31 10 8 Def 2, Receiver Hot operating Improper voltage* Neiiy dynamotor Puih buttoni tight Switefiei broken LOOM connection* Cordi, broken, frayed FuW. incorrect life Headiet or loudipeoker Pilot lamp, out Squelch circuit faulty Value 31 9 * 5 6 4Def

Figure 7. Sample form used by inspecting team; sections II and III are similar to section I.

Rusty Dirty Total Defici*nci*> Numerical Rating

S

Ru*ty Dirty Total Deficient.** Numerical Rating

Figure 7. Sample form used by inspecting team; sections II and III are similar to section I— Continued.


	d. For a sample form to be executed by per sonnel making signal equipment inspections, see figure 7.

	45. WIRE COMMUNICATION-GENERAL. Wire communicaMon normally is used to supplement radio communication systems of armored units. Wire communication requires the construction of physi cal circuits, which consumes considerable -time and material; yet, the desirability of using wire under certain conditions cannot be overlooked. There are conditions under which wire may become the prin cipal means of communication within an armored unit. Wire, supplemented by other means, nearly always is used within the rear echelon, and fre quently is used within the forward combat units. Wire telephone is used almost exclusively between the artillery battery executive officer and the guns of his battery. The over-all security of wire com munication is greater than that of radio. It must be borne in mind that wire communication under certain conditions is not only desirable but neces sary—particularly in a stable situation. Wire should supplement "radio and other means of com munication whenever possible. Short, temporary wire lines can be laid quickly in forward areas if personnel and equipment are available, if enemy activity is not too pronounced, and if terrain is suitable. A reasonable proficiency in wire com munication does not require the degree of training that is demanded by radio—particularly radio telegraph.




	46. WIRE-LAYING EQUIPMENT. Field wire may be laid from reel units mounted in motor vehicles, from reels on axles carried by hand, from bundles or coils carried by hand, from coils carried by air craft, and from coils by use of rockets. For infor mation on currently authorized wire equipment, see appendix IV.

	47. FIELD TELEPHONES. One advantage of the tele phone is that it provides personal voice contact between individuals. Its disadvantages are the lack of a record of the conversation and the fact that it encourages too much talk. The distance over which satisfactory telephone communication is possible is determined by the electrical characteristics of the telephone circuit. The efficiency of the tele phone system depends upon a number of factors, the most important of which are the type of wire line construction, type of equipment used, weather conditions, and state of training of the personnel operating and using the system. Field telephones are used by every unit in the armored division. They are used not only to provide communication but also to check field wire systems. There are two general types of field telephones used by armored units: battery-operated and sound-powered.

	48. TELEPHONE SWITCHBOARDS. The purpose of a switchboard is to provide flexibility in awire sys tem by providing intercommunication between telephones and providing connections to trunk cir cuits leading to other units. In armored units, 6-drop and 12-drop switchboards generally are



used in all units at battalion level. Small portable patching switchboards are used at company level. More elaborate switchboards of the telephone cen tral office type are used above battalion level. For further information concerning currently author ized switchboards, see appendix IV.


	49. MESSENGER COMMUNICATION-GENERAL. Mes senger communication is needed and used by all units of the armored division, from the smallest to the largest. Of all the methods of signal communi cation, messenger communication is the most de pendent upon personnel and the least dependent upon equipment. All persons in the military service are directed to assist messengers carrying impor tant messages, by pointing out the route, giving directions, and providing transportation, if neces sary.

	50. MESSENGER PERSONNEL-GENERAL, a. The op eration of messenger communication is a function of the communication center or message center, and personnel are assigned to these agencies for such duty. The commander may, if the situation demands, attach additional personnel from other than signal or communication agencies to the com munication center or message center to meet en larged messenger communication requirements. The term messenger, as used in this manual, refers to personnel designated to carry messages. Messen gers are further designated as follows:

	(1) Messengers employing no means of trans portation are called dismounted messen gers.







	(2) Messengers employing motor, bicycle, motorcycle, or airplane, are called mounted messengers.

	(3) In some situations, a type of special messenger, termed an agent, is employed by the commander as a personal repre sentative for liaison duty with another unit.

	b. In some instances, it may be desirable to utilize commissioned officers to carry messages and documents. In most of these cases, the material they carry will be of a classified nature. Officers so designated to carry messages are called couriers.

	51. EMPLOYMENT OF MESSENGERS. The decision to use messenger communication, rather than some other available means, for the transmission of a message is made by the message center. In general, messenger communication will be used for the transmission of messages of the following types:

	o. Messages to be sent only a short distance, exclusive of strictly local messages.

	b. Messages of excessive length, and routine administrative reports.

	c. Maps, documents, photographs, and similar messages when facsimile transmission is imprac ticable or is not available.

	52. EMPLOYMENT OF SCHEDULED MESSENGERS. In field organizations, scheduled messenger communi cation normally will be established. Such communi cation is continued except in extremely mobile situations, where it may be impossible. Scheduled



messengers deliver to communication centers or message centers and not to individuals.

53. EMPLOYMENT OF SPECIAL MESSENGERS. Mes sengers should be available for the immediate dis patch of messages when scheduled service has not been established or when the urgency of the message requires that it be sent at once.



54. EMPLOYMENT OF DROP AND PICK-UP MESSAGES.

Drop and pick-up message procedures are used as an emergency method of communication between air observers and forward ground units. They are used also as methods of communication between ground units in special situations. Field units down to battalion or company size should be familiar with the general nature of drop and pick-up message procedures.


	55. VISUAL COMMUNICATION, a. General. Visual communication includes all signals received by the eye, regardless of how they are transmitted. Visual communication, as used in armored units, includes arm and hand signals, flags, pyrotechnics, smoke, and panels.

	b. Use of visual communication. Visual commu nication is used within armored units as an auxil iary means supplementing radio and wire, and the necessary equipment issued for its use always should be at hand and in operating condition. It may be used to supplement one-way radio com munication. For example, where a forward unit is able to receive messages by radio but not to trans-



mit, it might be directed to send a reply by means of visual communication—with panels, flags, flares, or smoke. The use of visual communication depends upon the type of equipment available, the proximity of the enemy, the terrain, and the weather. There must be mutual visibility between stations in order to use visual means of communication.


	56. SOUND COMMUNICATION, a. General. The transmission of messages by audible sounds produced by mechanical or acoustical devices, excluding speech, and their direct reception by ear, constitute sound communication. Such common sound-producing devices as whistles, horns, sirens, and bugles, and the sounds produced by small arms, artillery, and engines, frequently are used for signaling.

	b. Use of sound communication. The chief value of communication by sound is the resulting economy in time, personnel, and equipment when sound is utilized for giving alarms, for attracting attention, or for the transmission of short prearranged mes sages over short distances.





Section III. RETROGRADE MOVEMENTS BY ARMORED UNITS

57. GENERAL. Situations may arise when the ar mored division, or an element of the division, will have to give up ground that it has gained and move to the rear. Such a movement is called a retrograde movement. When a retrograde movement is to be executed, units in contact with the enemy designate portions of their own forces to remain in position and cover the major part of the unit which is executing the retrograde movement. During a retrograde movement, signal and communication officers must foresee the possibility of being re quired to provide additional signal equipment, especially radio-equipped vehicles, for commanders of covering forces.

58. COMMUNICATION DURING RETROGRADE MOVE MENTS. Eadio will remain the principal means of communication during this type of action. A minimum amount of wire will be used. Command posts and supply, maintenance, and medical instal lations normally will be located farther to the rear than they are when the unit is in the attack. Spe cial attention should be given to the selection of sites for radio sets to insure maximum transmis sion range. If additional radio-equipped vehicles are required for covering force commanders, these radios will, in most cases, have to be diverted from their primary mission. Covering force commanders maintain contact with elements of the covering force and with the next higher headquarters.



Section IV. SPECIAL OPERATIONS BY ARMORED UNITS

59. GENERAL. The armored division' is provided with sufficient organic signal communication per sonnel and equipment to provide adequate com munication during almost any type of operation. For special operations, such as in deserts, moun tains, jungles, or arctic regions, special additional support may be required from higher headquarters.


	60. PLANNING FOR COMMUNICATION DURING SPE CIAL OPERATIONS, a. Desert operations. In desert warfare, lines of communication are extended, little cover is available, and supply and mainte nance problems are increased greatly. Speed and mobility, which characterize effective desert opera tions, make the use of wire communication im practicable except in defensive situations. Use of additional radios may be advisable to improve control, and the time necessary to obtain extra communication equipment must be considered in planning operations. Extreme temperature changes, dust, and humidity conditions peculiar to the desert require intensified user maintenance.

	b. Mountain operations. In mountain opera tions, careful communication estimates and plans are made necessary by the difficult terrain and the danger of landslides, severe storms, and deep snows. Wire communication assumes increased! importance in mountainous terrain because radios' are affected by masking peaks and crags. Wire lines must be protected, however, from storm and! landslide damage. The use of carefully sited radio sets as relay stations will aid communication. Visual signaling will assume increased importance in the mountains.

	c. Jungle operations. Jungle operations are characterized by the widespread effect of heavy moisture and malignant fungi on communication equipment. Communication equipment must be



moistureproof ed and f ungiproof ed, and user main tenance must be intensified. Jungle terrain may reduce the operating range of radio equipment by from 40 to 70 percent below the range of the equip ment in temperate zones. Wire communication assumes greater importance in the jungle. When ever possible, wire should be strung overhead. One method that may be employed is to utilize liaison planes to lay wire over the tops of trees.


	d. Arctic operations. The extreme cold and heavy snow found in the arctic reduce the operat ing efficiency of personnel and equipment to a marked degree. In arctic temperatures, the electri cal characteristics of communication equipment are affected to such an extent as to require special precaution and preventive maintenance measures involving extensive use of heating devices and protection from cold.

	e. Amphibious operations. Special amphibious training should be given to communication per sonnel. This is necessary to train personnel in the special waterproofing and equipment maintenance measures demanded by amphibious operations. All sets must be pretuned prior to loading aboard ship. The unusual control conditions of amphibious operations require extra communication equip ment, as well as the careful allocation of communication personnel to permit maximum communication support. Communication afloat normally will be provided by the Navy.







CHAPTER 2 — THE ARMORED SIGNAL COMPANY


	61 MISSIONS. The principal missions of the ar mored signal company are to—

	a. Install, maintain, and operate the division signal communication system at the echelons of division headquarters, and at such other locations as may be required to insure proper control.

	b. Install and maintain portions of the division signal system to or at subordinate divisional and attached units.

	c. Maintain a division signal supply and sal vage service for divisional and attached units.

	d. Perform field maintenance on signal equip ment for divisional and attached units, and to supervise, through inspections, organizational maintenance of subordinate units.

	e. Provide limited photographic services for the division and attached units.

	f. Provide security of communication through such monitoring and supervision as the signal officer may prescribe.

	62. ARMORED SIGNAL COMPANY STANDING OPER ATING PROCEDURE. The SOP for the armored



signal company is an amplification of the division signal SOP. It sets forth the organization of the company for tactical purposes and prescribes pro cedure for the various platoons and sections of the company. It is concerned mainly with the installations and employment of the signal com munication agencies and services which the signal company provides for the division. Parts of the SOP will prescribe the manner in which the ele ments of the company operate under certain con ditions. It may be supplemented by radio net, cir cuit, and traffic diagrams, if desired. The amount of detailed instructions in the SOP will depend on the desires of the signal officer, the status of train ing in the unit, and the equipment available. The signal SOP for the armored division is written by the division signal officer and is used as a guide in preparing the company SOP. For a thorough dis cussion of the SOP, see FM 24-16. The armored signal company commander will consider the fol lowing items when writing his SOP:


	a. Scope of SOP and references.

	b. Mission of the company.

	e. Disposition of the company.

	d. Movement of the company.

	e. Operations.

	(1) Communication center operations.

	(a) Message centers.




	(b) Mounted and local messengers.




	(c) Cryptography and cryptographic se curity.







	(2) Radio nets and radio operations (except radio relay).







	(3) Facsimile equipment.

	(4) Photographic service.

	(5) Wire communication,

	(a) Construction.




	(&) Recovery procedure.




	(c) Telephone and teletype operation.




	(d) Radio relay operation.




	f. Radio repair and maintenance.

	g. Radar maintenance.

	h. Supply (division signal and company).

	i. Signal security.

	j. Motor maintenance.

	k. Administrative details.




Section II. ORGANIZATION, ARMORED SIGNAL COMPANY


	63. GENERAL. The armored signal company is organized under T/O&E 11-57N. The company (fig. 8) includes a company headquarters; a divi sion signal officer's section; a division signal sup ply, photo, and maintenance section; a radio pla toon; an operations platoon; and a construction platoon. For field operations, most of the platoons and sections are divided into working teams which vary in different units. The division signal officer exercises operational control of the armored sig nal company.

	64. DIVISION SIGNAL OFFICER'S SECTION. This sec tion is composed of the division signal officer, the assistant division signal officer, and enlisted personnel.




[image: Figure 8. Organizational chart, armored signal company.]
Figure 8. Organizational chart, armored signal company.


	a. The division signal officer is a member of the division commander's special staff. He is the ad viser to the commander and staff members on matters of signal communication and location of command posts. For other duties of this officer, see paragraph 5.

	b. The assistant division signal officer performs such duties as are directed by the signal officer. In the absence of the signal officer, the assistant division signal officer assumes his duties.

	65. COMPANY HEADQUARTERS, ARMORED SIGNAL COMPANY. The company headquarters includes the company administrative section and motor maintenance section. The motor maintenance sec tion performs organizational repair and mainte nance of organic company vehicles.





66. RADIO PLATOON, ARMORED SIGNAL COMPANY.

The radio platoon consists of a platoon head quarters and six high-power and six medium-power mobile radio teams. The teams provide radio communication between division and higher head quarters, between echelons of the division head quarters, and between division headquarters and certain subordinate units in the division and units under division control. The platoon also provides radio teams to furnish communication for such special missions as may be required.

67. OPERATIONS PLATOON, ARMORED SIGNAL COM PANY, a. General. The operations platoon con sists of the message center and messenger section, the telephone and teletype section, and the radio relay section. These sections provide the personnel and equipment necessary for the operation of communication centers and telephone and radio relay installations at echelons of division head quarters, at locations prescribed by the division signal officer.


	b. Message center and messenger section. This section consists of the personnel and equipment necessary to provide the,message center facilities of the communication center (comcenter). Warrant officers are assigned to the section to serve as cryptographic officers and may be assigned as officers in charge of comcenters. The personnel of the message center provide cryptographic service, messengers, and the necessary personnel to process messages. For a full description of message center functions, services, and procedures, see FM 24-17.

	c. Telephone and teletype section. This section installs, operates, and maintains telephone switch boards, teletypewriters, and teletypewriter switch boards used at all echelons of division headquarters. This section also installs and maintains all telephones at echelons of division headquarters, and installs, operates, and maintains the teletype writers used by the combat and reserve commands.

	d. Radio relay section. Radio relay personnel are organized into teams to provide voice and tele type radio relay channels (fig. 9), normally be tween division headquarters and the combat and reserve commands, and such other channels as may be required.




[image: Figure 9. Radio relay terminal installation.]
Figure 9. Radio relay terminal installation.


	68. CONSTRUCTION PLATOON, ARMORED SIGNAL COMPANY, a. General. The construction platoon consists of a platoon headquarters and service sec tion, construction teams, and wire maintenance teams. The mission of this platoon is to construct and maintain wire lines from echelons of division headquarters to and within major subordinate commands and certain other units, as prescribed by the division signal officer.

	b. Platoon headquarters and service section. This section includes the field line construction officer, who is the platoon leader; the field lineman chief; the assistant field lineman chief; and the service section. The service section is charged with pick ing up wire and servicing recovered wire and with carrying the supplies of wire and equipment needed by the section. The personnel may be used to supplement construction teams when needed.

	c. Construction teams. The principal duty of these teams is to construct telephone trunk lines and long locals. To carry out their mission, these teams are attached to echelons of division head quarters and to various units of the division.

	d. Wire maintenance teams. The wire mainte nance teams are used primarily for trouble shooting in order to maintain the wire system installed by the construction teams. These teams also may be used to construct short trunk and local lines, and to install equipment used with these lines. These teams, normally located at division headquarters, work directly under the field lineman chief.




	69. SIGNAL SUPPLY, PHOTO, AND MAINTENANCE SECTION, ARMORED SIGNAL COMPANY, a. General. This section works under the direct supervision of the division signal officer.

	b. Signal supply. The signal supply personnel supervise the procurement, storage, and issuance of all signal supplies and equipment required for the division and attached units. They keep stock record accounts of signal supplies of the division. They also are charged with the evacuation of captured enemy equipment, and the turn-in of equipment for repair by higher categories.

	c. Photo. The photo personnel operate in teams to provide limited ground photographic coverage for the division through the use of still-picture and motion-picture equipment. Limited aerial photo graphic coverage also may be provided; however, airplanes are not organic to the section. The section can provide limited developing and printing of still photos. The division signal officer must control the teams directly to obtain proper coverages.

	d. Signal maintenance. The maintenance per sonnel also operate in teams. They are equipped to perform organizational maintenance on all signal equipment of the armored signal company, and to perform field maintenance on all signal equipment in the division. To provide field repair and main tenance for the division, light and heavy radio repair teams are attached to units of the division as required. Included is one radar maintenance team to be used as directed by the division signal officer.





Section III. ORGANIZATION FOR COMBAT, ARMORED SIGNAL COMPANY

70. GENERAL. For operational purposes, the ar mored signal company is established in two or more echelons (usually two, forward and rear), with smaller groups of personnel and equipment attached to subordinate divisional units. Included in the signal company forward echelon will be the division signal officer's section, the comcenter team, wire construction and operational teams, and radio teams, as required. The rear echelon normally includes administrative, supply, repair, motor maintenance, and nonoperating personnel. While the problems of location, messing, supply, and maintenance will be met in various ways in each unit, the following paragraphs will provide a basis for planning by the signal company com mander and platoon and section officers in accom plishing their mission.

71. ORGANIZATION FOR COMBAT, FORWARD ECHE LON, ARMORED SIGNAL COMPANY. The forward echelon (command post) of the signal company normally is located so that the personnel installing, operating, and maintaining signal communication at or near the division headquarters forward echelon can be housed and messed in the signal company area. For this reason, the division signal officer or his representative, while making a reconnaissance, of prospective division command pos t sites, usually will be accompanied by a repre sentative of the signal company. When the site for the division CP is selected, the signal company representative, on the advice of the signal officer, selects a site for the signal company. The forward echelon of the signal company normally moves with the forward echelon of division headquarters. The company headquarters, under the echelon arrange ment, will be divided so that mess, supply, and motor maintenance teams are located at the for ward echelon to provide for the signal personnel of that echelon.

72. ORGANIZATION FOR COMBAT, REAR ECHELON, ARMORED SIGNAL COMPANY. That portion of the company headquarters not located at the forward echelon will be located at the signal company rear echelon in the vicinity of the division headquarters rear echelon. Signal operating personnel of the division headquarters rear echelon will be housed and messed at the signal company rear echelon. The location of repair and service teams of the company will be determined by the division signal officer. (These teams will be considered under appropriate headings in this section.) Company administrative personnel normally will be located in the signal company rear echelon.

73. SIGNAL SUPPORT FOR THE DIVISION COMMAND GROUP. The use of a command group for com mand purposes is a common practice (see para graph 25). This practice is particularly applicable when an armored division is operating in arapidly moving situation. The signal personnel and equip ment to accompany the command group usually will be set forth in the division SOP. The selection of locations for the command group may be dic tated by circumstances rather than made from the considered reconnaissance of several locations; whenever possible, locations should be selected which will make it possible to utilize existing com munication facilities established for combat commands.

74. DIVISION COMMUNICATION CENTERS (COMCEN-TERS) GENERAL. Message center teams are located at division headquarters forward and rear echelon communication centers. These teams are equipped and staffed to provide message center and crypto graphic service at these echelons, and to provide scheduled and special messenger service between these comcenters, the command group, the subordi nate units directly under division control. The comcenter operates to expedite the handling of message traffic through the division headquarters. The records kept at the comcenter must provide an accurate record of all material handled. For a description of the functions, services, and pro cedures of comcenters, see FM 24-17.

75. ORGANIZATION FOR COMBAT, DIVISION HEAD QUARTERS FORWARD ECHELON COMCENTER. a. General. This team contains the bulk of the com center, messenger, and cryptographic personnel. It operates on a 24-hour basis by setting up a system of reliefs within the team. It arranges to provide personnel and equipment for the command group, as required.


	b. Location. The forward echelon comcenter operates from organic team vehicles with addi tional tentage for clerks. Cryptographic and tele type machines usually are kept in vehicles, with administrative work being carried on in the tent. Whenever it is practicable to do so, the comcenter will be located in abuilding.

	e. Personnel. The personnel of the forward echelon comcenter will include the officer in charge, the noncommissioned officer serving as comcenter chief, code clerks, comcenter clerks, messengers, and operating personnel for teletype and other communication equipment set up in the communi cation center.

	76. EMPLOYMENT OF MOUNTED MESSENGERS, AR MORED SIGNAL COMPANY. These messengers are furnished with y^-ton trucks to provide scheduled and special messenger service from the division CP to each combat command, the reserve com mand, division artillery, the headquarters rear echelon, and such separate units of the division as are required. Usually, vehicles of the comcenter team are operated from a pool supervised by a dispatcher. Special messengers are provided as needed, but their use is held to a minimum in order to insure efficient scheduled messenger service. Signal company messenger vehicles are used only for message delivery; they are not to be considered as part of the division headquarters motor pool. Training of messengers in map reading, and in the destruction of messages and other material being carried, must be thorough and must be stressed



even during operations. All mounted messengers should be provided with road maps and accurate locations of units and installations to be served; they must be advised of any contemplated move of these units or installations, and must know the axis of signal communication. They must be taught to repor t changes in road conditions and in loca tions, and any other information which they learn during their trips. The comcenter chief keeps a map showing the messenger routes and the latest known locations of units and installations. This map will show front lines, areas under intermittent fire, and other useful information. The division SOP should require that liaison officers from all elements of the division check in and out of the CP at the comcenter. By this means, correct informa tion can be kept posted on the map, following questioning of the liaison officer and corroboration of uncertain information. In addition, liaison offi cers returning to their units can carry messages which otherwise would require a special run by a mounted messenger.

77. EMPLOYMENT OF DISMOUNTED MESSENGERS, ARMORED SIGNAL COMPANY. Dismounted mes sengers are used within the CP to deliver incoming messages from the comcenter to staff sections only. They are not used as runners between staff sections or from staff sections to the comcenter. They are used, however, to deliver outgoing messages to and from the comcenter and radio stations. One messenger often is detailed to each radio station within the CP.

78. OPERATIONS OF CRYPTOGRAPHIC PERSONNEL, ARMORED SIGNAL COMPANY. Cryptographic per sonnel are assigned to the' message center section. The code clerk must be trained to the highest state of efficiency, in order that encrypting and decrypt ing of messages will not delay the flow of traffic unnecessarily. Particular care must be taken to safeguard cryptographic systems and equipment. When the comcenter is operating in the field, cryptographic material and equipment are guarded and kept in the message center vehicle, with facili ties on hand for their prompt destruction in the event that capture is imminent. The division signal officer will determine which personnel will be allowed to have access to the equipment. When the comcenter is located in a building, cryptographic equipment will be placed in the comcenter so as to be out of view of unauthorized personnel. Unit regulations covering the use, protection, and place ment of cryptographic systems, material, and equipment will be issued by the division signal officer, and often will appear as a part of the signal company SOP. All 'regulations will conform to instructions issued by higher authority.

79. COMCENTER PERSONNEL FOR THE DIVISION COMMAND GROUP. Personnel for the. command group are drawn from the comcenter team at the forward echelon. The personnel, transportation, and equipment of the command group comcenter are determined by the officer in charge of the forward echelon comcenter. He will base his deci sion on the number of personnel and the amount of transportation and equipment available, as well as the possible length of time which the comcenter must be in operation.

80. OPERATION OF DIVISION COMCENTERS ON THE MARCH. March comcenters are maintained in the principal radio-equipped vehicles of all echelons of the division headquarters in order that arecord may be kept of messages handled and crypto graphic operations performed while the division is moving. Personnel of the signal company operate these march comcenters. Normally, one code clerk or message center clerk is detailed to ride in each such vehicle. Informal records are kept of messages handled; these records are consolidated when the comcenter is reestablished. Messages may be passed from one vehicle in the column to another by motor messenger or radio. Liaison planes also may be used to deliver and pick up messages. Ar rangements for panel displays to designate march comcenters and for sending messages are made by personnel of the comcenter. Special consideration must be given to the need for equipment and space if plans are being made to employ airplane message pick-up.

81. ESTABLISHMENT OF A G-2-G-3 MESSAGE CEN TER. In CP's and bivouacs, the G-2 and G-3 staff sections usually operate from locations close to one another. In order to provide rapid handling of messages for these staff sections, a message center often is established for them. This message center includes code clerks and messengers who deliver and handle all cryptographing and decryptographing of messages for these sections. In order to keep a record by which to check the traffic handled, this message center usually is allocated a block of num bers by the comcenter.

82. OPERATION OF THE DIVISION HEADQUARTERS REAR ECHELON COMCENTER. The comcenter at the division headquarters rear echelon is operated in much the same manner as that at the forward echelon, except that fewer clerks and messengers are used. The rear echelon team often is located in a building, but is equipped to operate from a vehicle assigned to the team. Personnel of the comcenter include message center and code clerks, messengers, and operators of the available means of signal communication located at the comcenter.

83. RADIO TEAMS, ARMORED SIGNAL COMPANY-GENERAL. The radio platoon of the armored sig nal company provides mobile high-power and medium-power radio stations for nets at forward and rear echelons of division headquarters and at certain subordinate units of the division (fig. 10). The high-power teams are divided into two sec tions in the platoon. One section contains teams which operate stations in 2%-ton trucks; the other section contains teams which operate stations mounted in armored utility vehicles. The mediumpower section also operates stations in armored utility vehicles. For information on armored signal company radio equipment, see figure 11.
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84. EMPLOYMENT OF HIGH-POWER RADIO TEAMS, ARMORED SIGNAL COMPANY, a. These teams nor mally are employed at the division headquarters forward echelon as follows:


	(1) Net control station, division command net.

	(2) Net control station, division reconnais sance net.

	(3) Subordinate station, in corps or higher headquarters net.

	(4) Net control station, division administra tive net (rear).

	b. These teams normally are employed in the division headquarters rear echelon administrative net as follows:

	(1) Adjutant general station.




	(2) Division supply control point station.




	e. Conditions will arise under which subordi nate units will need additional high-power radio sets to operate with high-power stations located at the division headquarters forward echelon. When additional sets are needed, they will be authorized to the signal company by the signal officer of higher headquarters. Such need will arise in the division command net, for example, when combat commands are on missions involving distances of more than 15 or 20 miles, or when combat com mands are operating over terrain which is un favorable to radio communication.




	85. EMPLOYMENT OF MEDIUM-POWER RADIO TEAMS, ARMORED SIGNAL COMPANY, a. These teams nor mally are employed in the division headquarters forward echelon as follows:

	(1) Net control station, division liaison net.




	(2) Net control station, division administra tive net( forward).




	b. The remaining four teams of this section may be held as spares or used as required on order of the division signal officer. These uses may in clude air warning, air request, and special administrative nets, and special stations in exist ing nets. The teams also may be used as division stations with adjacent units.

	86. LOCATION OF RADIO STATIONS IN THE DIVISION HEADQUARTERS FORWARD ECHELON. In the for ward echelon of division headquarters, radio sta tions normally are located near the staff sections with which they work. In many cases, the location of the radio stations and staff vehicles will be pre scribed in the division SOP.

	87. WIRE TEAMS, ARMORED SIGNAL COMPANY-GENERAL. To accomplish the wire mission of the armored signal company, wire construction, main tenance, and operation teams (fig. 10) are em ployed. The teams which install and maintain the wire lines are in the construction platoon. While they are designated as construction, maintenance, and service teams, they normally are employed according to the desires of the division signal officer and the field line construction officer in order to accomplish their mission most efficiently.



The wire operation teams, which are made up of personnel of the telephone and teletype and radio relay sections of the operations platoon, are or ganized to install and operate the local wire systems within the echelons of the division headquarters and to operate switching centrals when required.

88. WIRE CONSTRUCTION TEAMS, ARMORED SIGNAL COMPANY, a. The six wire construction teams, made up of approximately eight men each, nor mally operate with two teams at division head quarters forward echelon, one team at division headquarters rear echelon, and three teams avail able for attachment to combat commands, reserve command, or other units as required. The two teams at division headquarters forward echelon lay trunk lines to combat commands and prescribed units, and assist in installing and maintaining other trunks as required. The team at division head quarters rear echelon lays lines to units in the service area, lays local lines within the rear echelon, and when possible lays lines to division head quarters forward echelon.

b. Since only sufficient wire personnel are as signed to the combat and reserve commands to install local lines within the command head quarters, the armored signal company wire con struction teams which are attached to combat commands install and maintain wire circuits from combat command headquarters to subordinate units of the combat command. Close liaison be tween the division field line construction officer and the communication officers at combat and reserve commands is necessary to insure proper installation and maintenance of wire circuits. The division signal officer and the field line construc tion officer will direct the employment of teams at division headquarters echelons. The communica tion officers of the combat commands, subject to the approval of the division signal officer, will direct the employment of teams attached to them. The mission of each team will vary with the unit with which it is operating, depending largely on the desires of the division and combat command commanders. In most units, the missions of the various teams and their attachment to divisional units will be included in the signal company SOP.

89. WIRE MAINTENANCE TEAMS, ARMORED SIGNAL COMPANY. Usually, these three teams are located at the division headquarters forward echelon wire construction headquarters, in order to be available for emergency work. They normally operate under the supervision of the field lineman chief. Their principal mission is trouble-shooting on trunk and long local lines. They can be used for the construc tion of short local lines and installation of equip ment used with these lines. The maintenance teams also may be used as small wire construction teams, with definite lines to construct according to SOP. Such a system often is used by division signal officers who feel that more efficient wire construc tion is obtained when the installing team is held responsible for maintenance of lines constructed by it.


	90. WIRE SERVICE TEAMS, ARMORED SIGNAL COM PANY. These teams are part of platoon head quarters and service section, construction platoon, and may be located where they will be able to perform most effectively the work of picking up and servicing wire and maintaining platoon sup plies and equipment.

	91. TELEPHONE SWITCHBOARD TEAMS, ARMORED SIGNAL COMPANY. These teams are organized to install and operate the local wire systems within the echelons of the division headquarters (fig. 10) and to operate switching centrals when required. The personnel include men who lay wire and install telephones to offices, and operators for the division telephone switchboards. Normally, personnel and equipment for switching centrals will be drawn from the team operating in the forward echelon. A smaller team will operate the installation at the rear echelon. The actual number of men, the trans portation, and the equipment in teams will be determined by the division signal officer and wire operations officer after a study of the state of training of personnel, equipment available, and tactical demands. Telephone switchboard and tele typewriter operators in a limited number, with necessary equipment, also may be attached to combat and reserve commands to operate equip ment over lines installed by construction platoon personnel. In selecting a site for the telephone switchboard at division headquarters forward echelon, consideration must be given to protection of the installation and personnel, accessibility to



wire lines, and freedom from noise and other inter ference with operations. The same general con siderations will be used as a guide in selecting sites for switchboards operated at other locations.


	92. TELETYPEWRITER OPERATION, ARMORED SIGNAL COMPANY. As previously stated, teletypewriter operators will be attached to operate teletypewrit ers at combat commands and other locations as required (fig. 10). When teletypewriters are used at combat and reserve commands, a teletypewriter switchboard will be installed and operated by personnel of the teletype team located at division headquarters forward echelon. Into this switch board will be installed teletype circuits from corps as well as the division units.

	93. RADIO RELAY TEAMS, ARMORED SIGNAL COM-PANY. These teams have the personnel and equip ment necessary to provide voice and teletype radio relay channels between division headquarters for ward echelon and each combat command and re serve command as required (fig. 10). They are assigned by the division signal officer to normal or special missions and may be shifted at his discre tion. These teams are provided with equipment mounted in 2i/?-ton trucks. They can be employed—

	a. In situations where it is not feasible to install a complete wire circuit.

	b. As an alternate circuit when wire circuits develop trouble.

	c. As a means of spanning ground which is denied to wire teams by the enemy or by difficult terrain features.



94. RADIO REPAIR TEAMS, ARMORED SIGNAL COM PANY—GENERAL. The seven radio repair teams in the armored signal company are assigned by the division signal officer to provide field maintenance of all signal equipment in the division (fig. 10). Four of the teams are designated as light, three as heavy. Each of the four light teams is provided with an armored utility vehicle for transportation; these teams normally operate in a tent or building, using the truck primarily to transport personnel and equipment. Each of the three heavy teams is set up in a Signal Corps repair truck, and repair work usually is carried on in the vehicle. The tele phone and telegraph repairmen and the camera repairman may be placed either in the light team which remains at division headquarters forward echelon, or in one of the heavy teams, at the discre tion of the division signal officer.

95. LIGHT RADIO REPAIR TEAMS, ARMORED SIGNAL COMPANY. In normal operations, one light radio repair team consisting of from three to five repair men will be attached to each combat command headquarters forward echelon, one to reserve command headquarters forward echelon, and one to division headquarters forward echelon. They are provided with the necessary transportation and signal maintenance equipment to perform limited field maintenance of signal equipment for the units to which they are attached. The teams may be shifted at the discretion of the division signal officer when tactical conditions so warrant. Each team carries a limited number of spare parts and replacement radio sets of the type used by the unit served. The light team which performs mainte nance duties at division headquarters forward echelon is set up usually in the signal company for ward echelon. The light teams attached to the com bat command and reserve command headquarters should be required to make frequent trips to all units of these commands for the purpose of ex pediting the replacement and minor repairs of signal equipment.

96. HEAVY RADIO REPAIR TEAMS, ARMORED SIGNAL COMPANY. The location of the heavy teams is determined by the division signal officer. These teams, each consisting of from three to six repair men, are equipped to provide field maintenance of all signal equipment in the division. One possible method of operation is to attach one such team to each lettered company of the ordnance mainte nance battalion, to make minor repairs on or to replace defective or missing equipment in vehicles being repaired by the ordnance company. Another method is to have the teams operate at the rear echelon of the signal company, with a detachment at each ordnance company to perform the same functions as a full team. In either situation, proper operation of these teams requires effective co ordination between the operations officer of each ordnance company and the noncommissioned officer in charge of the radio repair team or de tachment.

97. RADAR MAINTENANCE TEAM, ARMORED SIGNAL COMPANY. The radar maintenance team consists of personnel, equipment, and transportation neces sary to perform field maintenance on all radar equipment used in the division and attached units. Like the heavy radio repair teams, the radar main tenance team is set up in a Signal Corps repair truck. Since the bulk of radar equipment is located in the division artillery, the team often is attached to division artillery headquarters forward echelon (fig. 10).


	98. DIVISION SIGNAL SUPPLY ACTIVITIES, a. Sig nal supplies for the armored division are under the control of the division signal officer.

	b. Requisition, procurement, storage, issue, and other phases of signal supply are coordinated and supervised by the division signal officer with higher headquarters and subordinate units, through the signal supply element of the supply, photo, and maintenance section. '

	e. To maintain a proper flow of signal supplies to divisional and attached units, the signal supply element operates signal dumps.

	d. Supplies are released to the division signal supply element, at a depot or truckhead, by a higher signal supply echelon. The supplies then are stored for issue by the supply element to using units.

	e. Supply officers of subordinate units are per mitted to deal directly with the division signal officer or the signal supply officer on signal matters, within limits of the policies prescribed by1 the commanders concerned.




	f. Signal supplies issued to subordinate units normally are in class II or IV.

	g. Using units are responsible for procuring supplies from the division signal dump and trans porting them to the unit. Since the artillery is the heaviest user of wire (with exception of the signal company), arrangements usually are made with the artillery communication officer to insure that trucks going to the rear for new supplies include artillery transportation, in order to save rehandling.

	h. Signal supply requirements for units must be anticipated by unit commanders and their com munication officers sufficiently far in advance of operations to allow for the necessary delay inci dent to routine administration between the time the requisition is submitted and the time the sup plies are available for issue.

	i. The main signal supply dump is located so that it will be convenient to the using units of the division. For instance, the dump may be set up in the vicinity of the ordnance maintenance bat talion in order that vehicles dispatched to pick up spare parts for vehicular maintenance also may pick up signal supplies on the same trip.

	j. In many cases, a forward dump for the sup ply of batteries, wire, antennas, tubes, crystals, and similar items may be set up. This advance dump may be located in the vicinity of the forward echelon of the signal company, or may be set up farther forward. The location is governed by the principle of service to using units.



k. The supply element carries a quantity of re serve equipment, which is issued to subordinate units of the division as replacements for equip ment being repaired. The amount carried is limited by the transportation available during tactical operations.





CHAPTER 3 — ARMORED DIVISION HEADQUARTERS


Section I. MISSIONS AND ORGANIZATION, ARMORED DIVISION HEADQUARTERS AND HEADQUARTERS COMPANY, AND MILITARY POLICE COMPANY


	99. MISSIONS, a. Division headquarters. This unit has the mission of command, control, and admin istration of all organic elements of the armored division and of all attached units.

	b. Division headquarters company. This com pany provides the necessary administration, mess, maintenance, supply, transportation, and local security for the forward echelon of division head quarters. Trains headquarters -company provides similar service for the rear echelon of division headquarters.





100. ORGANIZATION OF DIVISION HEADQUARTERS.

Command of the division is vested in the com manding general, who is provided with a staff toassist him in commanding the division by provid ing information, data, and advice; by preparing detailed plans and orders as he may direct; and by exercising such supervision over the execution of his orders as he may prescribe. The detailed or-
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Figure 12. Organizational chart, headquarters, armored division.

ganization for division headquarters is prescribed by T/O&E 17-1N. The major elements are shown in figure 12.

101. ORGANIZATION OF DIVISION HEADQUARTERS COMPANY. The company commander of division headquarters company is provided with a company headquarters which furnishes the personnel for supervision and planning of the company opera tions and for the internal company administration, supply, and maintenance. In addition, certain pla toons and sections are incorporated within the company to provide service for the division head quarters. The radio sets of this company are shown in figure 13. The detailed organization is prescribed by T/O&E 17-2N. The major elements are shown in figure 14.

102. ORGANIZATION AND MISSIONS, MILITARY PO LICE COMPANY, a. This company has the mission of—


	(1) Enforcing military laws and regulations, and maintaining order.

	(2) Enforcing traffic regulations and control.

	(3) Protecting property.

	(4) Handling prisoners of war.

	(5) Controlling circulation of individuals.

	(6) Operating straggler lines.



b. To accomplish the above, the company is pro vided with a company headquarters which pro vides personnel for planning and supervision of company operations and for the internal company administration, supply, and maintenance. In addi-
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Figure 13. Radio sets in division headquarters company.
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Figure 14. Organizational chart, headquarters company, armored division.

[image: Figure, page 97]

Figure 15. Organizational chart, military police company.

tion, there are four platoons which perform the operations. The detailed organization is prescribed by T/O&E 19-27N. Major elements are shown in figure 15, and radio nets in figure 16.

103. COMMUNICATION IN DIVISION HEADQUARTERS —GENERAL. The agencies and means of signal communication available to division headquarters may be divided into two categories: those fur nished by the headquarters company, and those furnished by the armored signal company.

104. RADIO FACILITIES AVAILABLE TO DIVISION HEADQUARTERS, a. Three general types of radio sets are employed:

(1) High-power vehicular radiotelegraphtelephone (amplitude-modulated) sets provide communication to higher head quarters, to combat commands, and be-




MILITARY POLICE COMPANY TRAFFIC PLATOONS
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Figure 16. Radio nets, military police company.


	tween the forward and rear echelons of division headquarters. One of these sets may be assigned to each combat com mand if conditions so warrant.

	(2) Medium-power vehicular radiotelegraphtelephone (amplitude-modulated) sets provide communication to lower units, adjacent units, and attached units, and in special nets which the tactical situa tion may dictate.

	(3) Medium-power and low-power vehicular radiotelephone sets provide communica tion between echelons, vehicles, and staff sections of the headquarters and head quarters company, and between the divi sion and aircraft.

	b. Radio operators are authorized for the medi um-power and high-power radiotelegraph-tele phone sets. The medium-power and low-power voice sets usually are operated by personnel of the sections concerned.

	105. WIRE FACILITIES AVAILABLE TO DIVISION HEAD QUARTERS. The wire facilities available to the headquarters include telephone to higher head quarters, adjacent units, combat commands, and other major units of the division; and radio relay and teletype facilities to higher headquarters and combat commands.

	106. MESSENGER COMMUNICATION IN DIVISION HEADQUARTERS. Messengers mounted in 14-ton trucks, provided by both the division headquarters



company and the armored signal company, are under control of the message center. They are used for both scheduled and special messenger runs and may be used either mounted or dismounted. When the situation warrants, certain messengers may be scheduled to operate with staff sections.

107. VISUAL COMMUNICATION IN DIVISION HEAD QUARTERS. Visual signals are particularly valu able as an auxiliary means of communication for the transmission of short prearranged messages. Visual signals, such as flags, pyrotechnics, and arm and hand signals, are indispensable for shortrange communication when normal means, such as radio, fail.

108. SOUND COMMUNICATION IN DIVISION HEAD QUARTERS. Sound signaling is used chiefly to at tract attention and to give the alarm in case of gas, air, or mechanized attack, by use of whistles, bugles, sirens, klaxons, small-arms fire, or other sound-making devices.

109. PHOTOGRAPHIC FACILITIES IN DIVISION HEAD-QUARTERS. Photo teams from the armored signal company may be made available at any time. For further information as to the organization, capa bilities, and limitations of these teams, see para graph 69.

110. USE OF LIAISON PLANES BY DIVISION HEAD-QUARTERS. . The aircraft of the light aviation sec tion of the division headquarters company can be used to grea t advantage in establishing and main taining signal communication within the division. Although the majority of these planes probably will be made available to the combat commands, the reconnaissance battalion, and the tank and armored infantry battalions, the remainder will be available for transporting messengers and couriers to higher and lower headquarters. Under exceptional circumstances, one or more of these planes may be used as relay stations in voice radio nets. These planes also can be used to locate new headquarters sites.



Section II. ORGANIZATION FOR COMBAT, ARMORED DIVISION HEADQUARTERS

111. FLEXIBILITY OF THE ARMORED DIVISION. The armored division is organized to provide flexibility in the formation of combined arms teams. This flexibility is provided by the combat commandseparate battalion organization. The combat com mands are tactical headquarters directly under the division commander; they have no organic troops other than those in their own headquarters companies. Each battalion of the armored division is self-sufficient administratively. Combat and service elements of the division are attached to or placed in support of combat commands for each operation. The division commander makes these attachments, basing them on an evaluation of the mission, enemy, terrain, weather, and scheme of maneuver. After considering the combat charac teristics peculiar to tanks, armored infantry, armored artillery, armored engineers, and recon naissance elements, the division commander at taches these elements to the combat commands (or places them in support) in the ratio which best fits the mission. Added to these combat ele ments is the essential support from the ordnance maintenance battalion, armored medical battalion, and quartermaster battalion. The attachment of units made initially is not regarded as fixed. The combat commands may be reinforced from the division reserves, or fresh units may replace units in the assaulting combat commands to retain the momentum of the attack.


	112. ORGANIZATION FOR COMBAT, DIVISION HEAD QUARTERS AND HEADQUARTERS COMPANY, a. The armored division headquarters and the division headquarters company, the organizations of which are outlined in paragraphs 100 and 101, have a combined strength of approximately 350 officers and enlisted men. In addition, there are many at tachments from other units of the division, such as the armored signal company, military police company, armored engineer battalion, and ar mored division artillery, which augment the size of the division headquarters.

	b. The armored division headquarters normally is divided into a command group, a division head quarters forward echelon (command post), and a division headquarters rear echelon.

	c. The division artillery commander will desig nate the location of the headquarters and head quarters battery of division artillery and the head-



quarters and headquarters battery of the anti aircraft artillery battalion. They ordinarily will be near the division command post unless com munication difficulties require a position closer to subordinate elements.


	d. The division quartermaster will operate with headquarters and headquarters detachment, quar termaster battalion. The division ordnance officer will operate with headquarters and headquarters company, ordnance maintenance battalion. The division provost marshal will operate at the divi sion PW enclosure, the location of which will be announced in the division administrative order.

	113. ORGANIZATION FOR COMBAT, DIVISION COM MAND GROUP, a. The purpose of the command group is to directly supervise the execution of operations, render prompt decisions for changes in plans, receive reports from the forward echelon of division headquarters which pertain to the sit uation, and keep higher headquarters informed of the situation through the forward echelon. It re mains highly mobile and well forward during actual operations. During battle, the commander generally is accompanied by the assistant G-3 Air and/or a forward controller, and the division artillery commander or his liaison officer.

	b. Composition of the command group normally is as follows:

	(1) The commanding general.




	(2) Aides.




	(3) Staff officers designated by the com manding general.




	(4) Necessary enlisted personnel.






114. ORGANIZATION FOR COMBAT, DIVISION HEAD QUARTERS FORWARD ECHELON (COMMAND POST) a.

The purpose of the forward echelon is to establish and maintain communication with higher, adja cent, supporting, and subordinate units; make reports to the command group on new develop ments pertinent to the situation; make plans for future operations; provide for liaison with adja cent and higher units; and supervise liaison from supporting and subordinate units.

b. See figure 12 for the normal composition of the forward echelon.


	115. ORGANIZATION FOR COMBAT, DIVISION HEAD QUARTERS REAR ECHELON, a. The purpose of the rear echelon is to perform administrative and certain logistical functions for the division, and to dispatch information pertaining to these func tions to the forward echelon.

	b. See figure 12 for the normal composition of the rear echelon.

	116. LOCATION AND ARRANGEMENT OF DIVISION COMMAND POST. See paragraphs 25 and 26 for the definition of a command post and factors to be considered in selecting its location. For a typical arrangement of a division command post, see figure 17.

	a. If not prescribed by higher headquarters, location of the division command post is prescribed by the division commander. Recommendation for its general location is made to the commander by the G-3, following consultation with the signal




[image: Figure 17. A typical arrangement of an armored division command post.]
Figure 17. A typical arrangement of an armored division command post.

officer. The headquarters commandant, accom panied by the signal officer or his assistant, selects the exact site in the general vicinity of the desig nated point.


	b. The communication center, operated by per sonnel from the armored signal company, is lo cated in the command post where it easily can be seen and reached by incoming messengers and others without interfering with other command post installations.

	e. Locations of vehicles within the command post established in the field normally are indicated by the division standing operating procedure. When the command post is established in build ings, the radio-equipped vehicles are located near the staff sections, or the radio sets are operated from the staff sections by use of remote control systems.

	d. The switchboard is installed and operated by signal company personnel. Its location affords as much cover, shelter, and freedom from inter ference as possible. Telephones are installed as required. The division signal officer, in conjunc tion with G-3, will establish a priority for the installation of local circuits.




117. OPERATION OF DIVISION COMMAND POST. a.

The command post is organized for continuous operation. Signal teams are organized so that ade quate personnel are on duty at all times, and shifts are arranged so that personnel receive neces sary rest.

b. All personnel of the message center are trained in the duties performed by each member of the team. In stable situations, the message center personnel operate as a team; but, during moving situations, the message center personnel are as signed to staff sections as the traffic load and situation require. During moving situations, each member of the message center will keep necessary records.


	c. All incoming messengers will go first to the message center. Special messengers will be di rected to the addressee, who will receipt for the message. When leaving the command post, all messengers and all liaison officers will pick up messages addressed to their own units.

	d. Outgoing written messages usually are sent through the message center. During marches, the representatives of the message center with each staff section handle outgoing messages. The use of messengers is coordinated by the message cen ter chief.

	e. Whenever practicable, scheduled messenger runs are established. Full use is made of this serv ice in order that special message runs may be kept to aminimum. Runs are scheduled so that normal administrative reports and messages will be de livered without delay. Special messengers will be designated and used as required.

	f Officers see that a synopsis of each message sent or received orally, by telephone or by voice radio, is entered in the staff journal.



118. CONDUCT OF DIVISION COMMAND POST PER SONNEL. Personnel of the command post are re quired to perform their duties quietly and in an orderly manner. They are not permitted to loiter in the vicinity of the message center, the switch board, radio stations, or other command pos t installations where their presence encourages con fusion, congestion, or distraction of operating personnel. All personnel are warned against move ment which might disclose the command post to enemy observation, and are instructed to avoid making paths or vehicular tracks within the command post area.




119. SECURITY OF THE DIVISION COMMAND POST.

The command post must be provided with a wellplanned system for local protection. The head quarters commandant is responsible for this se curity. He uses available personnel of the head quarters company and such other troops as may be detailed for this purpose. Signal personnel nor mally are not available for scheduled guard or sentry duty within the division command pos t area, because of the nature of their duties. They are, however, organized and trained as part of a reserve to be used in case of actual attack of the command post. For the protection of personnel, slit trenches are dug to provide individual protec tion against air or ground attack. Consideration should be given to locating the command pos t within the perimeter of the division reserve.

120. RADIO COMMUNICATION, DIVISION HEAD-QUARTERS-GENERAL. Radio is the principal means of communication employed by the armored divi sion. Sufficient radio personnel and equipment are provided to handle most of the message traffic during fast-moving situations. High-, medium-, and low-power radio sets, installed in appropriate vehicles supplied by the armored signal company, are used in the division headquarters to carry on radio communication to higher, lower, and adja cent units. Radio operators from the armored sig nal company operate the high- and medium-power radiotelegraph-telephone sets. Personnel from the division headquarters, usually officers from the staff sections, operate the medium- and low-power voice radio sets.

121. RADIO COMMUNICATION BETWEEN DIVISION AND HIGHER HEADQUARTERS. The armored divi sion operates a secondary station in anet of the next higher headquarters, normally in the corps command net. This net, 'employing high-power radio sets, usually uses radiotelegraph or teletype transmissions, but may be switched to voice trans mission when desired. The corps command net is used for tactical control and command, and traffic over this net pertains to tactical operations. One of the high-power radio sets of the armored signal company is used for the division's secondary sta tion in this net.


	122. NORMAL DIVISION RADIO NETS. The armored division operates four nets for communication with subordinate units.

	a. The division command net (fig. 18) is used for tactical control and command. It handles mes-
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Figure 18. Typical radio net, division command net.
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Figure 19. Typical radio net, division reconnaissance net.

sages pertaining to tactical operations. The station of the division G-3 is the net control station.


	b. The division reconnaissance net (fig. 19) is used for the exchange of messages pertaining to the enemy. The radio station of the division G-2 is the net control station. He is in direct commu nication with the S-2's of the combat and reserve commands, reconnaissance battalion, and other units as required.

	c. The division administrative nets (fig. 20) are used for the purpose of exchanging administrative messages pertaining to supply, evacuation, per sonnel, and like matters. The division administra tive net (forward) provides communication be tween the division G-4 and the S-4's of forward units operating directly under division control. The division administrative net (rear) provides communication between the division G-4 and the rear echelon, division trains, the division supply control point, the division ammunition officer, and the service battalions. The division supply control point (DSCP) operates stations in both the for ward and rear nets. This provides a direct chan nel between forward and rear units and the DSCP.

	d. The S-4 of the 155-mm armored field artil lery battalion normally is in the division adminis- . trative net (forward) when the battalion is in general support of the division. In a situation where the battalion is in direct support of a com bat command or battalion combined arms team, it reports out of the division administrative net (forward) and into the administrative net of the combat command or team which it is supporting.
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Figure SO. Typical radio nets, division administrative nets.

Conversely, the S-4 of a 105-mm armored field artillery battalion which is placed in general sup port of the division normally reports out of a com bat command administrative net and into the divi sion administrative net (forward).


	123. ADDITIONAL DIVISION RADIO NETS. The divi sion will operate other nets to subordinate units when the situation so warrants. Two such radio nets which may be established are—

	a. The division air-request net (fig. 21), which provides instant and direct communication be tween the assistant G-3 Air and assistant S-3's Air of the combat and reserve commands and division artillery. The principal use of this net is for transmission of air requests and for the ex change of information pertaining to air-ground operations.

	b. The commanding general net (fig. 22), which provides a direct channel of communication be tween the division commander and the command ers of units operating directly under division. The division chief of staff has a secondary station in this net. Both the commanding general's vehicle and the chief of staff's vehicle, together with radios and operators, are organic to the division headquarters company. When established, this net is used for direct radio contact between com manders.

	124. RADIO COMMUNICATION BETWEEN DIVISION AND ADJACENT UNITS. The division liaison net (fig. 23), when established, provides contact with
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Figure 21, Typical radio net, division air-request net.
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NOTE: EITHER THE C OF S OR THE CG MAY ACT AS NET CONTROL STATION
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Figure 22. Typical radio net, commanding general net.
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Figure 23. Typical radio net, division liaison net.

one or both flanking divisions. As a rule, one vehicle with a medium-power radiotelegraphtelephone set remains in the division command post, acting as net control station, while a similar vehicle is dispatched to one or both flanking divi sions. These vehicles, complete with operating per sonnel, are provided by the armored signal com pany. A liaison officer will accompany and com mand each of the vehicles dispatched to adjacent units. This net is under the supervision of the chief of staff.


	125. INTERSTAFF RADIO COMMUNICATION, DIVI SION HEADQUARTERS, a. Each armored vehicle and many unarmored vehicles of the division head quarters are authorized medium- or low-power voice radio sets. The stations, operate together on a division headquarters net. The voice radio sta tion of the chief of staff or the .headquarters commandant usually is designated as the net con trol station. This net is used for communication between sections and vehicles during marches and for communication between the forward echelon and command group.

	b. Whenever staff officers or liaison officers are on missions away from the command post, they can maintain contact with the command post and command group over the division headquarters net if extended distances do not preclude the use of voice radios. When extended distances do pre clude the use of voice radios, these officers can be provided, by the armored signal company, with vehicles which have radiotelegraph-telephone sets



installed. In this latter case, the radios can be entered into the division liaison net.


	126. AIR-GROUND COMMUNICATION, DIVISION HEADQUARTERS, a. Liaison planes organic to the armored division are equipped with low-power voice radio sets. Communication is obtained by presetting the proper channel on available radio sets within the unit.

	b. The armored division may have a radio team from the signal air-ground liaison (AGL) com pany to operate a secondary station in the army G-3 Air net. This radio net provides direct com munication between the assistant G-3 Air of the division and the G-3 Air of the army. The purpose of this net is to transmit air requests and to ex change information pertaining to air-ground operations,

	127. MAINTENANCE OF DIVISION HEADQUARTERS SIGNAL EQUIPMENT. Using personnel are trained and required to accomplish user maintenance on signal equipment. The headquarters company of the armored division has one radio repairman to perform necessary maintenance and repairs, and to make such inspections as may be required, on signal equipment organic to that company. Field maintenance is performed by a light radio repair team from the forward echelon of the armored signal company,



128. WIRE COMMUNICATION, DIVISION HEADQUAR TERS—GENERAL. Wire communication is used to supplement radio communication. During certain situations, it may become the principal means of communication. The tactical situation, the time available for construction, and the planned use of the wire system are the predominant factors governing its use. Wire communication normally will be established between corps and division, and between division and combat commands, except in rapidly moving situations,

129. LOCAL WIRE INSTALLATION, DIVISION HEAD-QUARTERS. The switchboard and local lines are installed, maintained, and operated by personnel from the armored signal company. Lines are p laced overhead or otherwise protected to prevent destruction by moving vehicles or personnel. The switchboard is located in a position convenient to trunk and local lines, preferably in a covered position. It should be located so as to be safe from •enemy fire. The exact location depends on the local situation and terrain. Often the switchboard may be located in a dugout or basement; or, if an ade quate location is not available, it may be placed in an armored vehicle or a prepared fox hole. Operators must be alert, courteous, and efficient; they must have a complete knowledge of the wire network and telephone directory so that they quickly and accurately can put through calls.

130. WIRE COMMUNICATION BETWEEN DIVISION AND HIGHER HEADQUARTERS. The next higher headquarters is responsible for maintaining wire communication to the division. However, it is only through constant coordination and endeavor by both units that adequate communication can be maintained. Normally, two trunk lines will con nect the two headquarters. Both telephone and teletype service are provided.

131. WIRE COMMUNICATION BETWEEN DIVISION AND ADJACENT AND SUBORDINATE UNITS. The division is responsible for maintaining wire com munication to subordinate units. One or two field wire trunk lines are laid to combat and reserve commands and other major units. Teletype com munication may be provided to the combat com mands, when desired. Lateral lines are constructed between the division and adjacent units and be tween subordinate units whenever time and the situation permit. See figure 24 for a typical divi sion wire telephone net.

132. RADIO RELAY COMMUNICATION, DIVISION HEADQUARTERS-GENERAL. Radio relay communi cation is integrated into the wire system and is used to replace or augment field wire circuits. Each of the six radio relay teams contains sufficient personnel and equipment to establish one terminal of a radio relay circuit. Normally, three of these teams will operate in the division command post, and one in each of the combat and reserve com mands. Corps provides the team for radio relay communication with that headquarters. Each team is mounted in a 2%-ton truck and equipped with radio sets, power equipment, spare parts, and other operating equipment and personnel to in-
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NOTE: ONE OR MORE TELEPHONE LINES CONSTRUCTED FROM DIV HQ TO SUBORDI NATE UNITS AS REQUIRED

Figure 24. Typical division wire telephone system.

stall, operate, and maintain the radio relay ter minal.


	133. OPERATION OF RADIO RELAY EQUIPMENT, a. Because of the very high frequencies used by the radio sets of the radio relay team, the team must be located so that an almost line-of-sight path is obtained between terminals. The radio sets will operate for distances of up to 25 miles, depending upon the intervening terrain and technical con siderations. The radio relay equipment is con nected to the switchboard by field wire or cable. Telephone and teletype communication may be used with this equipment. See figure 25 for a typical use of radio relay equipment.

	b. Radio relay communication is particularly desirable in situations where construction of wire lines is either difficult or impossible. It requires time for installation and cannot be used when the command post is moving. Use of this equipment is coordinated with the construction and use of field wire lines.

	134. LIAISON, DIVISION HEADQUARTERS, a. All units directly under command of the division maintain liaison officers at the division command post. The division, in turn, dispatches liaison offi cers to higher headquarters and to the head quarters of adjacent units. A liaison officer is a direct representative of his commander. Although he carries messages between his headquarters and the division command post, he is not, in any sense of the word, a messenger. Liaison officers repor t to the chief of staff upon their arrival.



[image: Figure, page 124]

25. Typical use of radio relay equipment.


	b. The division signal officer must maintain close liaison with the general and special staff. Both he and his assistants should make frequent staff visits to the units under division control, as well as to higher headquarters. Close liaison and cooperation between all communication personnel will pay dividends in better communication.

	c. Radio communication to adjacent units is provided by the division liaison net. Wire commu nication ' to lateral units is constructed if time permits.





Section III. COMMUNICATION DURING MARCHES AND IN BIVOUAC, ARMORED DIVISION HEADQUARTERS

135. COMMUNICATION DURING MARCHES-GEN-ERAL. During marches, if radio or listening si lence is not required, radio will be the principal means of communication. Messenger and visual communication will be used to supplement radio communication. When radio or listening silence is in effect, messengers will be the principal means of communication. Radio relay cannot be used on the march. However, when practicable, it will be in stalled at the next location to be operative when the command post enters the new area. Wire rarely is used except when existing field wire lines or commercial wire lines parallel the route of march.

136. RADIO COMMUNICATION DURING MARCHES, DIVISION HEADQUARTERS. When the situation permits, radiotelegraph nets operate during the march, and all voice radio sets listen on the head quarters net. Transmissions are kept to the minimum necessary for march control and interstaff communication. If secondary stations are separated beyond the transmission range of radio sets, provision must be made for relay stations. During periods of listening silence, all operators listen on their proper channels, but no transmis sions are made until the listening silence is lifted.

137. MESSENGER COMMUNICATION DURING MARCHES, DIVISION HEADQUARTERS. Mounted messengers are detailed to follow staff sections in order to provide messenger service (fig. 26). Scheduled messenger runs will be maintained whenever possible. The message center vehicle will be marked plainly so that incoming messen gers can locate it quickly during either daylight or darkness.

138. VISUAL COMMUNICATION DURING MARCHES, DIVISION HEADQUARTERS. Whenever possible, arm and hand signals are used for column control in preference to radio transmission. Vehicular panels are displayed as designated by the division SOI. Pyrotechnic and smoke signals are maintained in readiness for instant use. Both panels and pyro technic signals will be especially useful for identi fication to friendly aircraft.

139. COMMUNICATION IN BIVOUAC, DIVISION HEADQUARTERS-GENERAL. Although radio is the principal means of communication in the armored
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Figure 26, On the march, mounted messengers are detailed to follow staff sections in order

division, supplementary means of communication are exploited to the utmost in bivouac, in order to g ive personnel a rest and to replace and repair radio equipment. Operating personnel are used in shifts in order to equalize the work load and still maintain adequate service for the command post. The message center is established at alocation in the command post where it can be reached easily from the road net and is convenient to the staff.


	140. RADIO COMMUNICATION IN BIVOUAC, DIVI SION HEADQUARTERS, a. To prevent enemy loca tion of the headquarters and to increase security, radio sets should not be used for communication between vehicles in the same bivouac area. The headquarters net is used for intercommunication between echelons of division headquarters.

	b. Radio stations in corps or other higher head quarters radio nets operate as directed by the net control stations. These radio nets usually operate continuously.

	c. Full use is made of remote control systems. Each staff radio set is remoted to the working space assigned that section within the command post. Radio sets and remote control equipment are utilized so that the minimum personnel are re quired for operation. Radio operators will be par ticularly careful in the use of loudspeakers. Unless discipline is maintained in this matter, a radio can be located easily from adistance by the sounds emanating from its loudspeaker.




	141. MESSENGER COMMUNICATION IN BIVOUAC, DIVISION HEADQUARTERS. Messenger service oper ates under the direction of the message center officer. Both scheduled and special messenger service is maintained. Local messengers may be designated for the delivery of incoming messages.

	142. WIRE COMMUNICATION IN BIVOUAC, DIVISION HEADQUARTERS. Wire communication is estab lished whenever the situation permits. One or more trunk lines are constructed to major subordinate units. .Higher headquarters will construct wire lines to the division. Radio link communication to higher and lower headquarters is established whenever possible. Local lines are constructed to meet minimum requirements.





Section IV. PREPARATION FOR THE ATTACK, ARMORED DIVISION HEADQUARTERS

143. PLANNING FOR COMMUNICATION, a. An adequate and efficient communication system re quires not only adequate equipment and personnel, but also thorough and constant planning. The divi sion signal officer is kept informed of all current operations and joins with the commander and other staff members in planning for future opera tions. Details pertaining to communication are coordinated with higher, adjacent, and subordinate units. Plans are made to include all contingencies. Primarily, the plan is built upon the concept of success in the attack. Alternate means of com munication are provided, particularly to critical positions and units.


	b. Once a plan has been adopted, all concerned must be well briefed in its operation. Each section, team, and individual concerned must understand fully the mission and the procedures to be used to accomplish it.

	144. DIVISION SIGNAL ORDERS-GENERAL. The sev eral orders which concern communication activities within the armored division are the standing operating procedure (SOP), standing signal in structions (SSI), signal operation instructions (SOI), signal order, and paragraph 5 of the opera tion order. The signal mission is to provide the commander with the necessary communication to enable him to carry out his assigned tactical mis sion successfully, expeditiously, and economically.





145. DIVISION PLAN OF SIGNAL COMMUNICATION.

The plan of signal communication is the statement of the division signal officer to the division com mander informing him of the steps he intends to take to accomplish the signal mission. When this plan has been approved by the commander or his proper representative, it is used as the basis for paragraph 5 of the commander's operation order.



146. PARAGRAPH 5 OF DIVISION OPERATION OR.

DER. The purpose of this paragraph is to convey to subordinate units essential information relative to signal communication. This information should include— a. Signal annex or index to SOI.


	b. Command posts and axes of signal communi cation.

	e. Advance message centers and march control posts.

	147. SIGNAL ANNEX TO DIVISION OPERATION OR DER. This annex amplifies paragraph 5 of the operation order. Normally, it is issued only during the initial phases of an operation. It may be issued in fragmentary form. Further, this annex is based partially on the signal annex to the operation order 'of the next higher headquarters. (See FM's 24-16 and 101-5.)



148. DIVISION SIGNAL OPERATION INSTRUCTIONS (SOI). Signal operation instructions are a type of combat order which affects the employment of signal communication troops and agencies. They are subject to frequent change. These instructions include the following general items:


	a. Codes and authentication tables.

	b. Settings for Converter, M209.

	e. Panel, smoke, and pyrotechnic signals.

	d. Radio call signs and frequencies.

	e. Telephone directory.

	f. Teletypewriter call signs.





149. DIVISION STANDING SIGNAL INSTRUCTIONS


	(SSI). These are instructions which affect the em ployment of signal communication troops and agencies, and are not changed often. These instruc tions include the following general items:

	a. Distribution.







	b. Authentication systems.

	c. Information concerning codes in the SOI.

	d. Instructions for use of the SOI.



150. DIVISION STANDING OPERATING PROCEDURE (SOP). The standing operating procedure is a set of uniform standardized procedures and techniques established by a commander as a guide for the performance of all contemplated operations capable of standardization without loss of efficiency. The signal section of the division SOP is prepared by the signal officer. The purposes of standing opera t ing procedures are to gain time through stand ardizing methods, procedures, and techniques; to reduce the number and length of operation orders; to simplify and perfect training; and to simplify the commander's orders. Standing operating pro cedures should not be long and cumbersome. Proper formulation and utilization of an SOP will mini mize the need for signal annexes and will reduce the number of additional signal instructions so that they can be included in paragraph 5 of the operation order. (See FM 24-16.)

151. DIVISION LIAISON DURING PREPARATION FOR THE ATTACK. The details of planning for the attack should be coordinated by personal contact between the division signal officer or his repre sentative and the signal and communication officers of higher, adjacent, and subordinate units. This type of coordination is especially desirable when a nondivisional unit has been attached to the divi sion. In all cases, it is imperative that units have the latest signal operation instructions and are familiar with them. Care must be taken to insure that the radio equipment of nondivisional units will net with that of the divisional units.

152. RADIO COMMUNICATION DURING PREPARA TION FOR THE ATTACK, DIVISION HEADQUARTERS.

Available radio equipment and personnel are checked against the requirements for radio com munication. As far as practicable, the signal plans are made to conform to the tactical plans. If the radio facilities of the division are not adequate to carry out the tactical plan from a signal point of view, arrangements must be made to procure additional equipment and personnel from higher headquarters. Because of the great number of radio nets in the armored division, it is imperative that all radios operate on the proper frequency. To accomplish this, all nets should be put into opera tion prior to an actual operation, whenever the situation and security permit.

T53. WIRE COMMUNICATION DURING PREPARATION FOR THE ATTACK, DIVISION HEADQUARTERS, a.

Wire communication is particularly valuable dur ing the planning stage and up to the actual time of the attack. Except when the attack is for a limited objective, wire communication with subordinate units often is lost during the attack, because of their- rapid movement. Every effort is made to maintain wire communication with the combat commands during the attack. The absence of wire will not preclude the movement of headquarters.

b. Plans for the use of wire must be made care fully. Whenever practicable, a route reconnaissance is made of each possible route to determine which is most suitable for wire. Wire lines must be constructed carefully so that vehicles cannot de stroy them once the attack has commenced.

154. RADIO RELAY COMMUNICATION DURING PREP-ARATION FOR THE ATTACK, DIVISION HEADQUAR TERS. Radio relay communication normally will be established between the division and higher headquarters and between the division and the combat commands. Extreme care must be taken to prevent the enemy from locating the relay stations.


	155. DIVISION SIGNAL SUPPLY AND MAINTENANCE DURING PREPARATION FOR THE ATTACK, a. Main tenance of signal equipment is continuous but is intensified during the preparation for the attack. All equipment is checked, and defective equipment is repaired or replaced. One light radio repair team normally will be in the division command post area to perform organizational maintenance. A heavy radio repair team, equipped to perform field maintenance, may be located at acentral location, or it may be scheduled to move from unit to unit, in a certain area, to make inspections and repairs.

	b. Adequate signal supplies are obtained prior to the attack. Expendable items must be available to cover the probable period of the attack.

	156. DIVISION PHOTOGRAPHIC TEAMS DURING PREPARATION FOR THE ATTACK. The photographic



teams of the armored signal company operate under the control of the division signal officer to provide all elements of the division with proper coverage. At least one team normally will remain in the division command post area. This team will be capable of taking both still and moving pictures and, to a limited extent, aerial photos from liaison planes.

157. DIVISION COMMAND POST DURING PREPARA TION FOR THE ATTACK. The division command post is located well forward in order to avoid dis placement during the early stages of the attack. All radio vehicles are placed in position and camou flaged. Care is taken to insure that trees and over hanging branches do not come in contact with antennas. Radio operators and message center per sonnel who are to accompany the command group must be alerted and briefed. Plans must be made to provide radio and messenger communication be tween the command group and the forward echelon. The arrangements made for communication be tween the forward and rear echelons are more elaborate; in addition to radio contact between these two echelons, wire circuits may be con structed and teletypewriters installed.



Section V. COMMUNICATION DURING THE ATTACK, ARMORED DIVISION HEADQUARTERS

158. GENERAL. During the attack, radio is the principal means of communication. All other avail able means of communication are used to supple ment radio or to replace it during periods of listening silence.


	159. DIVISION HEADQUARTERS DURING THE AT-TACK. a. During the attack, contact between the echelons of division headquarters must be main tained at all times.

	b. The principal means used between the for ward echelon and the command group is radio, which is supplemented by messenger. Wire will be utilized to a considerable extent during the pre liminary stages of the attack, but normally will be impractical once the attack has commenced, inas much as the command group is highly mobile and probably will not remain in one location long enough to justify the installation of a wire circuit.

	e. Communication between the forward and rear echelons will be maintained primarily by radio and radio relay. However, wire may be utilized.

	d. The communication center will operate at the forward echelon, but necessary messengers and code clerks will be attached to the command group.

	160. DIVISION LIAISON DURING THE ATTACK, a. Liaison is maintained by sending liaison officers to higher and adjacent units. All units directly under division control send liaison officers to the division command post. Liaison officers are not provided for the exclusive use of any one staff section; they are under the supervision of the chief of staff and are made available to all sections of the division headquarters.




	b. Each liaison officer is provided with a radioequipped vehicle. Liaison officers from subordinate units may be either in the net of their own unit or in the division headquarters net. Liaison officers to adjacent units are in the division liaison net. The division liaison officer to higher headquarters may be provided with a radio-equipped vehicle from the division signal company to operate in the division liaison net. Liaison officers make use of all avail able means of communication to accomplish their mission.

	161. RADIO COMMUNICATION DURING THE ATTACK, DIVISION HEADQUARTERS, a. Maximum use is made of radio in the attack. Frequently, the attack will commence under listening silence, which is maintained until enemy contact is made. During listening silence, all radio sets are manned and ready for immediate operation, and all receivers are monitored. Efficient radio communication under these circumstances demands the highest degree of discipline and alertness from all concerned.

	b. Encrypted messages are used when neces sary, but the bulk of voice radio messages will per tain to the enemy or to immediate action and will be sent in the clear. Whenever possible, alternate frequencies are made available for use in case of enemy jamming or other interference.

	e. Whenever the commander or staff officers leave the command post, they maintain radio com munication with the command post.



162. WIRE COMMUNICATION DURING THE ATTACK, DIVISION HEADQUARTERS. Wire communication is maintained until the division command pos t moves. Whether or not wire is to be installed or extended during or after the movement is depend ent upon the tactical situation. It is not practicable to attempt to install wire when command posts are making frequent and rapid moves. Every effort is made, however, to maintain wire communication between the forward echelon, the combat com mands, and the rear echelon.

163. RADIO RELAY COMMUNICATION DURING THE ATTACK, DIVISION HEADQUARTERS. During the attack, wire communication may be interrupted by frequent moves of headquarters and by the destruction of wires by enemy fire and friendly vehicles. To reduce the effect of these interruptions to the absolute minimum, radio relay communica tion should be established between the division and the combat commands. When the division command post is about to displace, the radio relay teams are moved rapidly to the new location to reestablish radio relay communication with the combat com mands prior to the arrival of the command post at the new site (fig. 27).

164. DIVISION SIGNAL SUPPLY AND MAINTENANCE DURING THE ATTACK. During the attack, the divi sion signal supply element will be prepared to issue supplies and equipment to cover losses. The signal supply element is located with the division head quarters rear echelon; however, an advance signal


[image: Figure 27, When the division command post displaces, the radio relay teams are moved]
Figure 27, When the division command post displaces, the radio relay teams are moved

supply dump may be established in the vicinity of the forward echelon. All units should have on hand sufficient expendable supplies to carry them through several days of combat. When ordnance maintenance companies are in support of or attached to combat commands, one heavy radio repair team normally will be attached to each ordnance company. Each of these radio repair teams will be capable of issuing alimited amount of expendable supplies to the combat commands. They will have on hand alimited number of spare radio sets for direct exchange of inoperative radio sets which cannot be repaired in areasonable period of time. When the ordnance companies are retained under centralized control in an ordnance area, radio repair teams may be attached to them. It may be desirable to retain the radio repair teams under centralized control in asignal area, or it may be desirable to attach the radio repair teams di rectly to the combat commands. In the latter case, the teams normally would be located in the combat command trains area.



Section VI. COMMUNICATION DURING REORGANI ZATION AND DURING EXPLOITATION, ARMORED



DIVISION HEADQUARTERS



165. COMMUNICATION DURING REORGANIZATION.

During the reorganization, all means of com munication used during the attack are continued in operation. The signal officer effects repairs and improvements in the communication system, and makes recommendations for changes incident to the next operation. Every effort is made to repair Or replace faulty communication equipment and to resupply such items as wire and batteries. This is a very critical period during an operation; every commander must have uninterrupted communica tion. During this period, certain units may be detached from one command and attached to another. It is particularly important that signal and communication officers be kept informed fully of any projected or actual change in task organi zation so that they can plan and establish the new communication system.

166. COMMUNICATION DURING EXPLOITATION. Ra dio is the principal means of communication em ployed during the exploitation. Communication must be positive and flexible in order that neces sary changes may be made rapidly to fit the im mediate situation.

167. DIVISION LIAISON DURING EXPLOITATION. Liaison is employed during the exploitation as the situation requires. During the exploitation phase, the duties of liaison officers become more difficult to perform. Information as to the locations of units may be lacking, vague, or incorrect. Dis tances are likely to be greater than in any other phase. Scattered groups of enemy who have been cut off may interfere with individual unarmored vehicles. It may be necessary to furnish liaison officers with armored vehicles or liaison planes for transportation.

168. RADIO COMMUNICATION DURING EXPLOITA TION, DIVISION HEADQUARTERS. Full use of radio communication is made during the exploitation phase. When distances between units become great, provision is made for relay stations to maintain communication. During this phase, it will not be uncommon for the armored division to supply the combat commands with high-power radio sets from the division or higher headquarters. When it is not feasible to send heavy equipment to the combat or reserve command, liaison planes may be employed for courier service or may act as intermediate relay stations for voice transmissions. This equip ment may have to be diverted from its normal assignment. Appropriate protection must be furnished unprotected radio stations.

169. RADIO RELAY COMMUNICATION DURING EX PLOITATION, DIVISION HEADQUARTERS. Care must be exercised to make certain that radio relay teams are not being sent into territory not clear of enemy. If any doubt exists, protection should be provided for them.

170. DIVISION COMMAND POST DURING EXPLOITA TION. The command pos t normally operates on the move during exploitation. Signal personnel operate in shifts, even during marches, so that necessary relief may be obtained. Movement and use of messengers are controlled carefully to pre vent their movement in areas not clear of enemy troops. They are used laterally between marching columns only as a last resort.



Section VII. PREPARATION FOR THE DEFENSE AND COMMUNICATION DURING THE DEFENSE, ARMORED DIVISION HEADQUARTERS

171. PLANNING FOR COMMUNICATION. The sig nal communication system is planned to suppor t the tactical plan. The system must be designed so that it will not be disrupted by enemy attack or fires. The employment of the armored division in the defense often will require the use of more wire equipment than normally is authorized. Planning should include the actions necessary to obtain the additional equipment required for this type of operation.

172. COMMUNICATION DURING THE DEFENSE-GEN

ERAL, a. The armored division is capable of con ducting either a sustained or a mobile defense. The sustained defense is the conventional type of de fense for all elements other than armored. It aims at maintaining the integrity of the battle position by organizing that position and holding it at all costs. Covering forces are employed to delay and disorganize the advance of the enemy and to deceive him as to the true location of the battle position. The mobile defense is the type of defense that is best suited to armor. This type of defense does not visualize the holding of a Mne; it permits more elasticity in the use of mobility and terrain. In the mobile defense, it is planned to maneuver, to counterattack, and to trap and destroy the enemy. Communication during a sustained defense will be characterized by an extensive wire system, while communication during a mobile defense will be characterized by less use of wire and greater use of radio.


	b. The communication system for the mobile defense will be similar to the system used in the attack, with the exception that provision is made for operation with restricted use of radio or under radio or listening silence. The signal officer main tains close liaison with the division staff and the signal officer at higher headquarters. He obtains early information about major changes in the tactical situation and in the commander's plan, in order to determine the need for additional equip ment and supplies to carry out that plan.

	173. RADIO COMMUNICATION DURING THE DE FENSE, DIVISION HEADQUARTERS. Except during periods of actual combat, radio transmissions usually are restricted, or stations operate under listening silence. The radio system must be ready at all times for instant operation, particularly during an enemy attack or when other means of communication fail. Whenever possible, radio sets should be located in covered positions and remote control used to permit operation from convenient sheltered positions.

	174. WIRE COMMUNICATION DURING THE DEFENSE, DIVISION HEADQUARTERS, a. Initially, a wire sys tem similar to that used prior to the attack will be installed. As time permits, this wire system will be expanded to include—

	(1) Alternate lines to combat commands and







	other units directly under division con trol.

	(2) Lateral lines to adjacent units.

	(3) Lateral lines between subordinate units.

	b. Installations and lines are constructed to restrict damage by enemy artillery fire. This can be accomplished by burying lines and digging in switchboards and teletype machines. Alternate means of communication must be provided to maintain communication during any temporary disruption of the system by heavy fire.



175. DIVISION RADIO RELAY STATIONS DURING THE DEFENSE. Radio relay stations are located in posi tions which provide adequate communication, and yet prevent enemy ground or air observation. To minimize enemy interception, the radio relay sta tions are placed, whenever possible, so that a land mass is located between them and the enemy lines.





CHAPTER 4 — COMBAT COMMAND AND RESERVE COMMAND


	176. MISSIONS, a. Headquarters, combat command. This headquarters contains the necessary command and staff personnel for command, control, and supervision of a tactical grouping of combined arms.

	b. Headquarters, reserve command. This head quarters contains the necessary command and staff personnel for command, control, and super vision of combat elements of the division not attached to combat commands, and rehabilitation of units withdrawn from combat.

	177. SIGNAL OPERATION INSTRUCTIONS (SOI), COM-BAT OR RESERVE COMMAND. Signal operation instructions are prepared by the division signal officer and issued to subordinate units. During combat operations, the communication officer of the combat or reserve command will receive the items of signal operation instructions for the entire command and arrange distribution to the attached units. The division signal officer prepares sufficient copies of each item of the SOI so that



preparation of extracts is not necessary at sub ordinate headquarters.

178. ORDERS OF THE COMBAT OR RESERVE COM-MAND COMMUNICATION OFFICER. After complet ing and obtaining approval of his plan of com munication, the communication officer issues the necessary orders to his communication assistant, communication chief, and section chiefs. These orders usually are oral. An operation map, overlay, or sketch is helpful. When communication person nel are well-trained and have a standing operating procedure, the communication officer's instruc tions may be limited to an announcement of the location of command posts, the general plan of communication, and such special instructions as may be necessary.

179. STANDING OPERATING PROCEDURE (SOP), COM BAT OR RESERVE COMMAND. The unit standing operating procedure sets forth the organization of the headquarters and headquarters company for tactical purposes and prescribes procedures for the various sections. The communication officer will prepare the communication section of the SOP. The amount of detailed instructions will depend on the desires of the commander, the status of train ing in the unit, and the equipment available.


Section II. ORGANIZATION, COMBAT COMMAND AND RESERVE COMMAND

180. GENERAL. There are two combat commands and one reserve command in the armored division.
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The only organic unit in the combat command or reserve command is the headquarters and head quarters company. The detailed organization of the combat command and reserve command head quarters and headquarters company is prescribed by T/O&E 17-20-lN. Major elements of the head quarters and headquarters company are shown in figure 28.

181. MEANS OF COMMUNICATION EMPLOYED BY THE COMBAT OR RESERVE COMMAND. Radio is the principal means of communication and is employed extensively throughout the combat and reserve commands. Wire communication supple ments radio. During periods of listening silence or during sustained defensive operations, wire may become the principal means. Regardless of the type of operation, messenger communication is used whenever possible. Sound and visual communica tion are auxiliary means which may be employed to transmit short prearranged messages.


	182. COMBAT OR RESERVE COMMAND RADIO EQUIPMENT, a. The command's radio equipment consists of radio sets and associated equipment, together with the equipment necessary for or ganizational maintenance and repair of radio sets. Two general types of radio sets are employed—

	(1) Medium-power vehicular radiotelegraphtelephone (amplitude-modulated) sets provide communication between the—

	(a) Combat or reserve command, higher headquarters, and adjacent units.










	(b) Combat or reserve command and at tached units.

	(2) Medium- or low-power vehicular radio telephone sets provide communication between—

	(a) Echelons, vehicles, and staff sections of the headquarters and headquarters company.




	(b) The unit headquarters and attached or supporting units.




	(c) The unit headquarters and adjacent units.




	(d) The unit headquarters and aircraft.




	b. Radio operators are authorized for the medi um-power radiotelegraph-telephone radio sets. The medium- and low-power voice sets are operated by personnel, usually officers, of the section concerned.

	183. COMBAT OR RESERVE COMMAND WIRE EQUIPMENT, a. The command's wire equipment consists of switchboards, telephones, field wire, and sufficient wire-laying devices to install local telephones.

	b. Wire communication is established between higher headquarters and the combat or reserve command headquarters forward echelon (commajjd post), and between the command post and attached units, as time and the situation permit. The unit is authorized switchboard equipment and operating personnel. Certain organic messengers also are designated as linemen in addition to their primary duties.

	c. Providing an adequate wire communication






system requires attachment of a wire construction team from the armored signal company. In addi tion, a radio relay team and a teletype team nor mally are attached to augment communication to higher headquarters.


	d. When attachments from the armored signal company are made as listed above, the combat com mand or reserve command would have available, situation permitting, the following wire communi cation :

	(1) To higher headquarters: telephone, using wire circuits and/or radio relay circuits; and teletypewriter, using wire circuits and/or radio relay circuits.




	(2) To attached subordinate units: telephone.






T84. COMBAT OR RESERVE COMMAND MESSENGER COMMUNICATION-GENERAL. Messengers mount ed in 1/4-ton trucks are provided. They are used for both scheduled and special messenger runs and may be used mounted or dismounted.

185. COMBAT OR RESERVE COMMAND VISUAL COM-MUNICATION - GENERAL. The visual equipment consists of panels, flags, lamps, and pyrotechnics. Panels are of two types: vehicle identification panels and signaling panels. Pyrotechnics include ground signals and smoke and are used primarily for identification to friendly.forces, both ground and air.

186. COMBAT OR RESERVE COMMAND SOUND COM MUNICATION-GENERAL. Sound signaling is used chiefly to attract attention, and to give the alarm of gas, air, or mechanized attack, by whistles, bugles, sirens, klaxons, small-arms fire, or other sound-making devices.

187. PHOTOGRAPHIC FACILITIES AVAILABLE TO THE COMBAT OR RESERVE COMMAND. A photo team may be attached, for specific missions, from the armored signal company. For further information as to the team's organization, capabilities, and limitations, see paragraph 69.

188. COMBAT OR RESERVE COMMAND COMMUNI CATION PERSONNEL-GENERAL. Tables of organi zation and equipment provide, for the headquarters and headquarters company, combat or reserve command, personnel whose primary duties are those of communication. Personnel whose com munication duties are secondary to their other duties are provided also.


	189. DUTIES OF COMBAT OR RESERVE COMMAND COMMUNICATION OFFICER, a. The communica tion officer is a member of the commander's staff and, as such, makes recommendations for technical and tactical employment of the signal communica tion facilities.

	b. He is charged with establishing, operating, and maintaining the combat or reserve command communication systems.

	e. He supervises so much of the technical train ing of communication personnel throughout the command as may be delegated to him by the com mander.




	d. He submits plans and recommendations for establishing a system of signal communication throughout the command.

	e. He is charged with the technical supervision of the signal communication system, to include maximum coordination within the combat or reserve command and between it and adjacent, supporting, and higher units.

	f. He submits recommendations for matter cov ered in paragraph 5 of the operation order.

	g. He prepares or obtains from higher head quarters such orders and signal operation instruc tions as may be needed to insure tactical and technical control of the signal communication sys tem of his unit, and distributes these orders and signal operation instructions throughout his unit and attached units.

	h. He furnishes technical advice and assistance to S-4 regarding the supply of signal communica tion material.

	i. He acts as assistant S-3 Air in addition to his other duties. As such, he gives advice to the commander and other staff officers on air matters, and submits plans and makes recommendations for the employment of supporting aircraft. He supervises so much of the air-ground training within the combat or reserve command as may be delegated to him by the commander,

	190. DUTIES OF COMBAT OR RESERVE COMMAND ASSISTANT COMMUNICATION OFFICER. The assis tant communication officer performs such duties as the communication officer prescribes. He super-
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Figure 29. Typical loading plan for organic communication personnel.

vises the execution of the orders of the communica tion officer and, in the latter's absence, assumes his duties.


	191. DUTIES OF OTHER COMBAT OR RESERVE COM MAND COMMUNICATION PERSONNEL, a. The com munication chief is the principal enlisted assistant to the communication officer.

	b. The message center chief establishes and operates the unit message center under the direc tion and supervision of the communication officer.

	e. Radio operators, repairmen, code clerks, and other specialists perform technical duities in con formity with prescribed procedures, and such other duties as may be prescribed by the com munication officer. General duties of all communi cation personnel are covered in paragraphs 6-13.

	d. Figure 29 shows a typical loading plan for organic communication personnel.

	192. ATTACHMENTS TO COMBAT OR RESERVE COM MAND FROM ARMORED SIGNAL COMPANY. Dur ing combat operations, signal personnel normally will be furnished by the armored signal company to provide additional communication facilities as required. They may include radio operation teams, wire construction teams, radio repair teams, radio relay operation teams, and teletype operators. (See ch. 2.)





Section III. ORGANIZATION FOR COMBAT, COMBAT OR RESERVE COMMAND

193. GENERAL. Within the combat command, the units ordinarily are organized into combined arms teams consisting basically of tanks, armored in fantry, and armored engineers. These combined arms teams, operating under the combat command, are reinforced battalions, commanded by the bat talion commanders of the tanks and armored infantry battalions. The reinforced battalions are formed by the attachment of tanks from atank battalion to an armored infantry battalion, or of armored infantry from an armored infantry bat talion to atank battalion. Armored engineer de tachments may be attached to or placed in suppor t of both types of reinforced battalions. The ratio of tanks and armored infantry varies in these reinforced battalions. One may be strong in tanks while another may be strong in armored infantry, but the basic principle of employing tanks and armored infantry together is adhered to closely. Artillery "battalions may be attached to or placed in support of the combat command. Artillery battalions seldom are attached to reinforced tank or armored infantry battalions but are designated as direct-support battalions for them. Reconnais sance and service elements attached to the combat command normally operate under direct control of the combat command headquarters.

194. ORGANIZATION FOR COMBAT, COMBAT OF RESERVE COMMAND HEADQUARTERS, a. The com bat command headquarters and headquarters company, like the division headquarters and head quarters company, operates in two echelons, forward and rear, with a command group fre quently operating out of the forward echelon.


	b. The communication personnel of the head quarters and headquarters company are not or ganized into a communication unit but are assigned to various sections. The enlisted com munication personnel may perform their duties in the various sections under the technical supervi sion of the communication officer, or may operate directly under the communication officer. Attached signal personnel will operate directly under the communication officer.

	195. COMBAT OR RESERVE COMMAND LIAISON-GENERAL, a. The combat or reserve command maintains liaison with higher and adjacent head quarters. This liaison is accomplished by sending liaison officers to these units. Attached and sup porting units will send liaison officers to the com bat or reserve command headquarters. Each of these liaison officers normally is mounted in a14 ton truck, equipped with a voice radio set.

	b. The communication officer maintains per sonal liaison with the division signal officer and the communication officers of attached and adjacent units. He should have both his assistant and his communication chief make liaison trips whenever the situation permits. Close liaison and cooperation between all communication personnel is essential.

	c. Means of lateral communication should be established, whenever possible, for additional liai son and alternate means of communication.

	T96. COMBAT OR RESERVE COMMAND COMMAND POST—GENERAL. At the command post are the commander and his staff officers and their repre-



sentatives, special staff officers as required, and the enlisted personnel required for its operation. (See par. 25 and 26 for factors to be considered in selecting a command post.) If not prescribed by higher authority, the location of the combat or reserve command command post is prescribed by the commander. Recommendation for its general location is made to the commander by the S-3, following consultation with the communication officer. An officer designated as the headquarters commandant, accompanied by the communication officer or his assistant, selects the exact site in the general vicinity of the designated point.


	197. INTERIOR ARRANGEMENT, COMBAT OR RE SERVE COMMAND COMMAND POST. a. Installa tions within the command post should be separated by at least 50 yards to minimize the damage that might be caused by a single shell or bomb.

	b. The message center is located where it easily can be seen and reached by incoming messengers and other personnel without interference with other command post installations.

	e. Locations of vehicles within the command post established in the field normally are indicated by the unit standing operating procedure. When the command post is established in buildings, the radio-equipped vehicles are located near the staff sections, or the radio sets are operated from the staff sections by use of remote control systems.

	d. The switchboard is installed in a location con venient to incoming wire circuits and affording as much cover, shelter, and freedom from interfer-



ence and noise as possible. Telephones are installed as required. The communication officer will estab lish a priority for the installation of local circuits. The number of telephones installed should be kept to a minimum. Several telephones are kept on hand for test purposes and for establishing service at the new command pos t during displacement.


	198. OPERATION, COMBAT OR RESERVE COMMAND COMMAND POST. a. The command post is organ ized for continuous operation. Staff officers relieve each other and the commander as necessary. Com munication teams are organized so that adequate personnel are on duty at all times; shifts are ar ranged so that personnel receive necessary rest.

	b. All personnel of the message center are trained in each duty performed within the team. In stable situations, the message center operates as a team; during moving situations, it is broken up into sections. The message center chief rides in the vehicle of the executive officer, and a code clerk rides in the vehicle of the S-3. Other code clerks are assigned to staff sections as the traffic load and situation require. During moving situa tions, each member of the message center will keep the necessary records.

	c. All incoming messengers first report to the message center. Special messengers are directed to the addressee, who receipts for the message. When leaving the command post, all messengers pick up messages addressed to their own unit.

	d. Outgoing written messages usually are sent through the message center. During marches, the



message center representatives with each staff sec tion handle outgoing messages. The use of mes sengers is coordinated by the message center chief.


	e. Scheduled message runs are established. Full use is made of this service so that special message runs are kept to a minimum. Runs are scheduled so that normal administrative reports and messages can be delivered without delay. Special messengers will be designated and used as required.

	f. Officers see that a synopsis of each message sent or received orally, by telephone or by voice radio, is entered in the unit or staff journal.

	199. CONDUCT OF PERSONNEL IN COMBAT OR RE SERVE COMMAND COMMAND POST. Personnel of the command post are required to perform their duties quietly and in an orderly manner. They are not permitted to loiter in the vicinity of the mes sage center, the switchboard, radio stations, or other command post installations where their presence will create confusion, congestion, or dis traction of operating personnel. They are warned against movement which might disclose the com mand post to enemy observation, and are instruc ted to avoid making paths or vehicular tracks within the command post area.

	200. SECURITY OF THE COMBAT OR RESERVE COM MAND COMMAND POST. The command post is provided incidental security against hostile air and ground forces by front-line units. However, the command post must be provided with a wellplanned system of local protection. An officer des-



ignated as the headquarters commandant is charged with providing this security. He uses available personnel of the headquarters company and such other troops as may be detailed for this purpose. Communication personnel normally are not available for duty as guards or sentries, but are organized and trained as part of a reserve to be used in case of actual attack on the command post. For the protection of personnel, fox holes are dug to provide individual protection against air or ground attack. Consideration should be given to locating the command post within the perimeter of the reserve.

201. RADIO COMMUNICATION, COMBAT OR RE SERVE COMMAND-GENERAL. Radio is the principal means of communication employed by the combat or reserve command. Sufficient radio personnel and equipment are provided to handle most of the message traffic during fast-moving situations. Radio operators are authorized for the mediumpower radiotelegraph-telephone sets; and using personnel, usually officers, operate the medium-and low-power voice radio sets.

202. RADIO COMMUNICATION BETWEEN COMBAT OR RESERVE COMMAND AND HIGHER HEADQUARTERS.

The combat or reserve command operates second ary stations in three or more division radio nets. These nets operate principally on radiotelegraph, but may be switched to voice transmission as desired.

a. The division command net (fig. 18) is used for tactical control and command. It handles messages pertaining to tactical operations. The station of the division G-3 is the net control sta tion (NCS). The radio set of the combat or reserve command executive officer is a secondary station in this net.


	b. The division reconnaissance net (fig. 19) is used for the exchange of messages pertaining to the enemy. The radio station of the division G-2 is the net control station. He is in direct communi cation with the S-2's of the combat and reserve commands, reconnaissance battalion, and other units, as required.

	c. The division administrative net (forward) (fig. 20) is used for the purpose of exchanging administrative messages pertaining to supply, evacuation, personnel, and like matters. It provides direct communication between the division G-4 and the S-4's of the combat and reserve commands and other units.

	d. The combat or reserve command will operate secondary stations in other division nets when directed to do so. If more than four radio sets are operated in division nets, additional radio sets must be supplied by the armored signal company. Two division radio nets that may be established are—

	(1) The division air-request net (fig. 21), which provides instant and direct com munication between the assistant G-3 Air of the division and assistant S-3's Air of the combat and reserve commands. This net is used principally for trans-







	mission of air requests and for the ex change of information pertaining to air-ground operations.

	(2) The commanding general net (fig. 22), which provides a direct channel of com munication between the division com mander and the commanders of units operating directly under division. When established, this net is used for direct personal contact between commanders.





203. COMBAT OR RESERVE COMMAND RADIO NETS.

The combat or reserve command operates three radio nets for communication with subordinate units.

a. The combat or reserve command operates two command nets (fig. 30) : one a voice net, the other a radiotelegraph-telephone net. These nets are used for the command and control of subordi nate units and for the exchange of information. The voice net is used for direct command during fast-moving situations, particularly when the situation permits the handling of messages in the clear. The radiotelegraph-telephone net is used for cryptographed messages, for written messages that must be copied accurately, and when the voice set is out of range. Both NCS radio stations are located in the vehicle of the S-3. Radio operators are authorized for operation of the radiotelegraphtelephone set, and the voice radio set is operated by personnel of the S-3 section. The commander and staff officers enter the voice command net when ever they desire.
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	1. UNITS ATTACKS) TO THE COMBAT OR RESERVE COM-MAND WILL VARY; THIS CHART SHOWS EXAMPLES OF TYPICAL UNITS THAT MAY BE ATTACHED.

	2. COMMAND NETS WILL INCLUDE ALL COM BAT UNITS OPERATING DIRECTLY UNDER COMBAT OR RESERVE CONTROL, IN CLUDING SUCH UNITS AS ADVANCE OR FLANK GUARDS.

	3. STAFF OFFICERS ENTER THE VOICE NET AS REQUIRED.




	© RADIO SET, SCR-508

	sr*. RADIO SET, SCR-506



Figure SO. Typical radio nets, combat or reserve command command nets.
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	(]} RADIO SET, SCR-506.

	* RADIO SET LOCATED IN VEHICLE OF CO HQ Co; OPERATED UNDER DIRECTION OF S-4.




	**THESE UNITS MAY AT INTERVALS REPORT INTO THEIR PARENT BATTALION ON PREARRANGED SCHEDULES TO HANDLE NECESSARY MESSAGES.






NOTE: UNITS ATTACHED TO THE COMBAT OR RESERVE COMMAND WILL VARY; THIS TYPICAL NET SHOWS AN EXAMPLE OF SEVERAL TYPES OF UNITS THAT MAY BE ATTACHED.

Figure 31. Typical radio net, combat or reserve command administrative net.

b. The combat command administrative net (fig. 31) provides communication between the combat command S-4 and S-4's of attached battalions. Each tank or armored infantry battalion has two stations in this net: one is located in the vehicle of
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Figure 32. Typical radio net, combat or reserve command headquarters net.

the unit S-4, and the other in the vehicle of its headquarters and service company commander. Since the radio of the headquarters and service company commander is located with the battalion field trains, this net also provides communication between the battalion command post and its field trains.

204. INTERSTAFF RADIO COMMUNICATION, COM BAT OR RESERVE COMMAND HEADQUARTERS. Each armored vehicle and many unarmored vehicles of the headquarters are authorized medium- or lowpower voice radio sets. The stations operate to gether on a combat or reserve command headquarters net (fig. 32). The station of the executive officer or the headquarters commandant usually is designated as net control station. This net is used for intercommunication of staff sections and vehicles during marches or for communication between the echelons of the headquarters. It is not used for communication between radio sets in the same area.

205. AIR-GROUND RADIO COMMUNICATION, COM BAT OR RESERVE COMMAND, a. Liaison planes or ganic to the armored division use low-power voice radio sets. Communication is obtained by presetting the proper channel on available radio sets within the unit.

b. Three voice radio sets of a type installed in Air Force aircraft are authorized the combat or reserve command. Two are mounted in tanks, and the third is mounted in an armored utility vehicle.

These sets are used for direct communication with supporting Air Force aircraft. They normally are operated by Air Force personnel attached to the unit for combat operations. The assistant S-3 Air (communication officer) works closely with Air Force personnel. The Air Force personnel repre sent the Air Force and have communication with aircraft in flight by use of these radio sets. The assistant S-3 Air represents the ground units and has communication with them by use of a ground voice radio set.

c. The division may establish an air-request net (see par. 202). If radio sets for this net are not available within the unit, they may be available in the armored signal company.

206. RADIO AND PERSONNEL ATTACHMENTS, COM BAT OR RESERVE COMMAND. If the combat or re serve command is to operate on a mission at more than normal distance between the unit and the division command post, or over terrain unfavor able to radio communication, request is made for attachment of a high-power radio operation team from the armored signal company (fig. 33). The team will include necessary personnel and equip ment mounted in an armored utility vehicle. Its set is used to replace one of the medium-power radio sets in a division net, usually the division command net.

207. MAINTENANCE OF RADIO SETS, COMBAT OR RESERVE COMMAND HEADQUARTERS. Using per sonnel are trained and required to perform user maintenance on radio sets. One radio repairman is


[image: Figure 33. If the the combat command is to operate on a mission at more than normal distance from the division command post, or over terrain unfavorable to radi]
Figure 33. If the the combat command is to operate on a mission at more than normal distance from the division command post, or over terrain unfavorable to radi

authorized in the maintenance section. He per forms his duties under the technical supervision of the communication officer. He performs neces sary signal repairs and makes such inspections as are designated by the communication officer.

208. PERSONNEL AND EQUIPMENT, RADIO RELAY TEAMS, COMBAT OR RESERVE COMMAND. Each radio relay team contains sufficient personnel and equipment to establish one terminal of a radio relay circuit. The team is mounted in a2%-ton truck and equipped with radio sets, power equipment, spare parts, and other operating equipment. Each team is composed of sufficient personnel to install, operate, and maintain a radio relay terminal. For further information on radio relay operation, see paragraph 133.

209. LIGHT RADIO REPAIR TEAM, COMBAT OR RE SERVE COMMAND-GENERAL. A light radio repair team normally will be attached to the combat or reserve command from the armored signal com pany. This team contains sufficient personnel and equipment for limited field maintenance of signal equipment. The team will consist of from three to five radio repairmen mounted in an armored utility vehicle. The team is equipped with test equipment, tools, and a limited supply of repair and replace ment parts, including replacement radio sets.

210. WIRE COMMUNICATION, COMBAT OR RESERVE COMMAND — GENERAL. Wire communication is used to supplement radio communication. How ever, during certain situations, it may become the principal means of communication. The availability of equipment, the situation, and the time available for construction and use of the wire system are the predominant factors determining the use of wire communication.

211. LOCAL WIRE INSTALLATION, COMBAT OR RE SERVE COMMAND HEADQUARTERS. The switch board and short local lines are installed by combat command personnel. Personnel are trained to lay wire and operate the switchboard as secondary duties. Telephones are shared whenever possible, to reduce the amount of required construction. Lines are constructed in such a manner as to pre vent destruction by moving vehicles or personnel. The switchboard is located in a position convenient to trunk and local lines, preferably in acovered position, the exact location depending on the local situation and terrain. Often the switchboard may be located in a dugout or basement; or, if such a location is not available, it may be placed in an armored vehicle or a prepared fox hole. Operators must be alert, courteous, and efficient and must have complete knowledge of the wire network and telephone directory so that they can pu t through calls quickly and accurately.

212. WIRE COMMUNICATION BETWEEN COMBAT OR RESERVE COMMAND AND HIGHER HEADQUARTERS.

The next higher headquarters is responsible for ^maintaining wire communication to the combat or reserve command. However, it is only by constant coordination and endeavor by both units that adequate communication is maintained (fig. 34).
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Figure 34- Adequate communication is obtained only by

One or more trunk lines will connect the two units. When the necessary personnel and equipment are attached, teletype communication is maintained, in addition to normal telephone communication, to higher headquarters. See figure 24 for a typical division wire telephone system.

213. WIRE COMMUNICATION BETWEEN COMBAT OR RESERVE COMMAND AND ATTACHED AND ADJA CENT UNITS, a. Whenever the situation permits, the combat or reserve command maintains wire communication to attached units. Establishment of a wire system requires the attachment of a con struction team from the armored signal company. Organic communication personnel are capable of laying short local lines, but are inadequate when longer trunk lines must be constructed quickly.


	b. One or two field wire trunks are laid to each attached battalion. Local lines are laid to each attached separate company. Alternate lines and lateral lines are constructed whenever time and the situation permit.

	c. Lateral trunk lines are constructed to adja cent units whenever possible. The division standing operating procedure will indicate the responsibil ity for lateral lines within the division.

	d. See figure 35 for a typical combat or reserve command wire system.

	214. RADIO RELAY TEAM, COMBAT OR RESERVE COMMAND-GENERAL. A radio relay team from the armored signal company normally will be at tached to the combat or reserve command for the purpose of maintaining radio relay communica-
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Figure S5. Typical wire system, combat or reserve command.

tion to higher headquarters. Radio relay commu nication is integrated with the wire system and is used to replace or augment field wire circuits.

215. EMPLOYMENT OF LIGHT RADIO REPAIR TEAM, COMBAT OR RESERVE COMMAND. When attached, this team will operate under the direction of. the unit communication officer. It may be located either in the combat or reserve command trains or in the vicinity of the command post. This team is particularly valuable in the reserve command when a unit has been withdrawn from combat for a short period of rest and maintenance. The repair team makes inspections of all radio sets within the unit and, working with the unit repairmen, re pairs or replaces all defective signal equipment.

216. WIRE TEAM, COMBAT OR RESERVE COMMAND-GENERAL. One wire construction team normally will be attached to the combat or reserve command from the armored signal company. This team is necessary to provide an adequate wire commu nication system. Each construction team consists of approximately eight men mounted in one 2y% ton and one i/4-ton truck. The 2i/2-ton truck is equipped with a power-operated reel, and the *4 ton truck with a manually operated reel. Each team carries a basic load of 21 miles of wire.

217. EMPLOYMENT OF WIRE TEAM, COMBAT OR RESERVE COMMAND. The wire construction team will operate under the direction of the combat or reserve command communication officer. It is used primarily to construct and maintain wire lines between the combat or reserve command command post and attached units, but it may be required to assist in the construction or maintenance of wire lines to higher headquarters. See paragraph 88 for additional information.



Section IV. COMMUNICATION DURING MARCHES AND IN BIVOUAC, COMBAT OR RESERVE COMMAND

218. COMMUNICATION DURING MARCHES-GEN ERAL. Radio is the principal means of communi cation during marches; messenger and visual communication will be used to supplement radio communication. Wire or radio relay communica tion cannot be operated on the march.

219. RADIO COMMUNICATION DURING MARCHES, COMBAT OR RESERVE COMMAND. When the situa tion permits, all radio nets operate during the march. Transmissions are kept to the minimum necessary for march control and interstaff com munication. If secondary stations are separated beyond the transmission range of radio sets, pro vision for relay stations must be made. During periods of listening silence, all operators listen on their proper channels.

220. MESSENGER COMMUNICATION DURING MARCHES, COMBAT OR RESERVE COMMAND. Mounted messengers are detailed to follow staff sections. Scheduled message runs are maintained whenever possible. The vehicle of the message cen ter chief will be marked plainly so that it can be located quickly by incoming messengers.


	221. VISUAL COMMUNICATION DURING MARCHES, COMBAT OR RESERVE COMMAND. Whenever pos sible, arm and hand signals are used for column control in preference to radio. Vehicular panels are displayed as designated by the division SOI. Pyrotechnic and smoke signals are maintained in readiness for use. Both panels and pyrotechnic signals are especially useful for identification to friendly aircraft.

	222. COMMUNICATION IN BIVOUAC, COMBAT OR RESERVE COMMAND - GENERAL. Supplementary means of communication are exploited to the ut most in bivouac. Operating personnel are formed into teams and used in shifts in order to render ' adequate service to the command post and to allow necessary rest for personnel. The message center is established at a place in the command pos t where it can be reached easily from the road net and is convenient to the staff. The code clerks are utilized by the message center chief in providing 24-hour centralized message center service.

	223. RADIO COMMUNICATION IN BIVOUAC, COM BAT OR RESERVE COMMAND. " a. Radio sets should not be used for communication between vehicles of an echelon of the headquarters in the same area. The headquarters net is used for intercom munication between echelons of the headquarters.

	b. Radio stations in division nets operate as directed by the net control stations. When wire communication is available and the situation per mits, either of the command nets may be closed temporarily. The combat command administrative



net may be closed at night when all normal admin istrative traffic has been cleared and other means of communication are available. Normally, all radio nets operate during daylight hours or during periods of actual combat.

c. Full use is made of remote control systems. Each staff radio set is remoted to the working space assigned that section within the command post. Radio sets and remote control equipment are so utilized that minimum personnel are re quired for operation. Radio operators will be par ticularly careful in the use of loudspeakers. Unless discipline is maintained in this matter, a radio can be located easily from a distance by the sounds emanating from its loudspeaker.

224. MESSENGER COMMUNICATION IN BIVOUAC, COMBAT OR RESERVE COMMAND. Messenger serv ice operates under the direction of the message center chief. Both scheduled and special messenger service is maintained. Local messengers may be designated for the delivery of incoming messages.

225. WIRE COMMUNICATION IN BIVOUAC, COMBAT OR RESERVE COMMAND. This service is estab lished whenever the situation permits. One or more trunk lines are constructed to attached bat talions, and long locals to separate companies. Higher headquarters will construct wire lines to the combat or reserve command. Radio link com munication to higher headquarters is established whenever possible. Local lines are constructed and telephones installed to meet minimum require ments.



Section V. PREPARATION FOR THE ATTACK, COMBAT OR RESERVE COMMAND

226. PLANNING FOR COMMUNICATION, a. An ade quate and efficient communication system requires not only adequate equipment and personnel but thorough and constant planning as well. The com munication officer is kept informed of all current operations and joins the commander and other staff members in planning for future operations. Details pertaining to communication are coordin ated with higher, adjacent, and subordinate units. While plans are made to include all contingencies, the plan is built primarily upon the concept of success in the attack. Alternate means of commu nication are provided, particularly to critical positions and units.

b. Once a plan has been adopted, all concerned must be well-briefed in its operation. Each section, team, and individual concerned must understand fully the mission and the procedures to be used to accomplish it.

227. COMBAT OR RESERVE COMMAND LIAISON DURING PREPARATION FOR THE ATTACK. The de tails of planning are coordinated by liaison with affected units. Personal contact between the com munication officer or his assistant and the commu nication or signal officers of higher, adjacent, and subordinate units is made whenever the situation or time permits. This is especially necessary when a new unit has been attached to the combat or reserve command. Liaison by personal contact or by means of signal communication should be continuous.

228. RADIO COMMUNICATION DURING PREPARA TION FOR THE ATTACK, COMBAT OR RESERVE COM MAND, a. Available radio equipment and per sonnel are checked against the requirements for radio communication. Training and maintenance are continuous. If radio communication require ments cannot be filled by available equipment or personnel, arrangements must be made for addi tional support. If movement may cover large areas, a high-power radio set often is attached from the armored signal company.

b. Radio sets and nets are tested by actual op eration whenever the situation and security permit.

229. WIRE COMMUNICATION DURING PREPARATION FOR THE ATTACK, COMBAT OR RESERVE COMMAND.

Wire communication is particularly valuable dur ing the planning stage and up to the actual time of attack. Unless the attack is for a limited objec tive, wire communication often is lost with sub ordinate units, because of their rapid movements. Plans for the use of wire are made carefully. Route or map reconnaissance is made of all pos sible routes. Wire lines must be constructed care fully so that vehicles cannot destroy them easily when the attack has commenced.

230. COMBAT OR RESERVE COMMAND COMMAND POST DURING PREPARATION FOR THE ATTACK, a. The command post is located as close to the line of departure as practicable in order to avoid dis placement during the early stages of the attack.

b. Radio, messenger, and wire communication are provided between the echelons of the head quarters. If preparation for the attack is made under radio or listening silence, radio nets will be ready for instant operation.

231. COMBAT OR RESERVE COMMAND SIGNAL SUP PLY AND MAINTENANCE IN PREPARATION FOR THE ATTACK, a. Signal maintenance is continuous, but it is intensified during the preparation for at tack. All equipment is checked and defective equip ment repaired or replaced. The light radio repair team operates at a central location convenient to the units, or it may be scheduled to move from unit to unit.

b. Adequate signal supplies are obtained prior to the attack. Expendable supplies must be avail able to cover the probable period of the attack.



Section VI. COMMUNICATION DURING THE ATTACK, COMBAT OR RESERVE COMMAND

232. GENERAL. Radio is the principal means of communication during the attack. All available means are used to supplement radio or to replace it during initial periods of listening silence.

233. COMBAT OR RESERVE COMMAND HEADQUAR TERS DURING THE ATTACK, a. Communication between the headquarters echelons is principally by radio, but wire communication may be avail-
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Figure 36. Typical radio nets, combat command head quarters in echelons.

able during the early stages of the attack. Voice radio communication between echelons normally is maintained on the combat or reserve command headquarters net to preven t overloading of the command nets. (See fig. 36.)

b. The message center will operate at the for ward echelon. Messengers and code clerks may be attached to the command group as required.

234.? COMBAT OR RESERVE COMMAND LIAISON DUR ING THE ATTACK. Each liaison officer is provided with a voice radio set which he uses in his unit radio net or the net of the unit to which he is sent. Liaison officers make use of other available means of communication as required.

235. RADIO COMMUNICATION DURING THE ATTACK, COMBAT OR RESERVE COMMAND, a. Maximum use is made of radio in the attack. Often the attack will commence under listening silence. All radio sets are manned, ready for operation, with re ceivers on. Listening silence normally is lifted when enemy contact has been made, or at the dis cretion of the commander. Efficient radio commu- .nication under these circumstances, demands dis cipline and alertness from all personnel.

b.. All radio nets will be operated. Encrypted messages are used when necessary >. but the bulk of voice radio messages will be sent in the clear, since they pertain to immediate action or to the enemy. Map coordinate codes are used when re porting locations of friendly forces. Whenever possible, alternate frequencies are made available to be used in case of enemy jamming.


	e. When the commander or staff officers leave the command post, they maintain radio commu nication with it by use of their vehicular radio sets.

	236. WIRE COMMUNICATION DURING THE ATTACK, COMBAT OR RESERVE COMMAND. Wire communi cation is maintained until the command post moves forward. Whether or not wire communication is to be installed or extended during or after the movement is dependent upon the situation. Wire is not installed unless sufficient time is available to construct the lines and allow operation. It is wasteful and useless to attempt wire installations when the command post is making rapid moves.

	237. RADIO RELAY TEAMS DURING THE ATTACK, COMBAT OR RESERVE COMMAND. Wire communi cation with higher headquarters often is lost during rapid and repeated moves of the combat or reserve command command post. Radio relay communication should be established and main tained, whenever possible, after each move. When the command post displaces, the radio relay team is moved rapidly forward to the new location, and communiction is reestablished before the arrival of the command post. Often this team may accom pany the advance party.





Section VII. COMMUNICATION DURING REORGANI ZATION AND DURING EXPLOITATION, COMBAT OR RESERVE COMMAND

238. COMMUNICATION DURING REORGANIZATION. During reorganization, all means of communica tion used during the attack are continued in opera tion. The communication officer effects repairs and improvements in the communication system, and makes recommendations for changes incident to the next operation. Every effort is made to repair or replace faulty communication equipment and 'to resupply such items as wire and batteries.

239. COMMUNICATION DURING EXPLOITATION. Ra dio is the principal means of communication dur ing exploitation. Communication must be positive and flexible so that rapid changes may be made to fit the immediate situation.

240. COMBAT OR RESERVE COMMAND COMMAND POST DURING EXPLOITATION. The command pos t normally operates on the move during the ex ploitation. Communication personnel are employed in shifts, whenever possible, so that necessary rest may be obtained even during marches. Move ment and use of messengers is controlled carefully to regulate their use in areas not clear of enemy troops. Only as a last resort should they be used laterally between marching columns.

241. COMBAT OR RESERVE COMMAND LIAISON DURING EXPLOITATION. Liaison is employed dur ing exploitation as the situation requires. Normal channels of communication are employed.

242. RADIO COMMUNICATION DURING EXPLOITA TION, COMBAT OR RESERVE COMMAND. Full use is made of radio communication during exploitation. Provision is made for relay stations or high-power radio sets when they are necessary to maintain communication.

243. RADIO RELAY COMMUNICATION DURING EX-PLOITATION, COMBAT OR RESERVE COMMAND. Ra dio relay communication is established, whenever possible, with higher headquarters. Because of the time necessary for establishment of radio relay communication, it normally will be used only dur ing night bivouacs.

244. WIRE COMMUNICATION DURING EXPLOITA TION, COMBAT OR RESERVE COMMAND. Wire com munication is seldom possible during exploitation. If time permits, it is established. Full use is made of available commercial circuits or lines.



Section VIII. COMMUNICATION DURING THE DE FENSE, COMBAT OR RESERVE COMMAND

245. GENERAL. See paragraph 172 for a discus sion of the types of defense in which the combat or reserve command will be employed. As is the case with the armored division headquarters, the combat or reserve command communication sys tem for a sustained defense will be characterized by extensive use of wire, while the system for a mobile defense will be similar to that used in the attack, with emphasis on the use of radio.

246. COMBAT OR RESERVE COMMAND LIAISON DUR ING DEFENSE. Continuous liaison is maintained. Lateral communication is provided whenever pos sible. Liaison officers should be provided with radio-equipped vehicles in order that continuous contact can be maintained during and immediately after any movement.

247. COMBAT OR RESERVE COMMAND COMMAND POST DURING DEFENSE. Alternate locations should be selected for all command posts, and for all com munication facilities installed to and within com mand posts, to preven t lengthy interruptions by enemy action. Whenever possible, communication facilities are placed in covered positions to preven t destruction by enemy artillery fires.

248.. RADIO COMMUNICATION DURING DEFENSE, COMBAT OR RESERVE COMMAND, a. Except dur ing periods of actual combat, radio transmissions usually are restricted or silenced. The radio sys tem must be ready at all times for instant opera tion, particularly during an enemy attack or when other means of communication fail.

b. Whenever possible, radio sets should be lo cated in covered positions; remote control is used to allow operation from convenient and sheltered positions (fig. 37).

249. WIRE COMMUNICATION DURING DEFENSE, COMBAT OR RESERVE COMMAND, a. Wire commu nication normally will not be used to any grea t extent during the mobile defense. In preparation for the sustained defense, a wire system similar to that used prior to the attack will be installed. As time permits, this system will be increased as follows:
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Figure 37, Remote control is used to allow operation from convenient and sheltered position.


	(1) Alternate lines are installed to battalions.

	(2) Lateral lines are constructed to adjacent units.

	(3) Lateral lines are installed between bat talions.



b. Installations and lines are constructed in such a manner as to restrict damage by enemy artillery fires. Alternate means of communication must be provided to maintain communication dur ing temporary disruption of the system by heavy enemy fire.

250. OPERATION OF COMBAT OR RESERVE COM MAND RADIO RELAY STATIONS IN THE DEFENSE.

When tactical conditions warrant their use, radio relay stations are located in positions which pro vide adequate communication to higher head quarters and which prevent enemy ground or air observation. To lessen the chance of enemy inter ception, these stations are placed, whenever pos sible, so that land masses are located between the stations and the enemy. During the mobile defense, the use of radio relay communication is limited.





CHAPTER 5 — TANK BATTALION (HEAVY AND MEDIUM)


Section I. MISSIONS AND ORGANIZATION, TANK BATTALION


	251. MISSION, a. Medium tank battalion. Medi um tanks are the striking element of the armored division; all elements of the division are coordi nated to support them. The mission of the medium tanks is to close with and destroy the enemy. Artillery and other weapons support the attack of tanks; armored infantry accompany the tanks to provide infantry support.

	b. Heavy tank battalion. The heavy tank has more protective armor, and a gun capable of greater armor penetration, than the medium tank. However, the heavy tank is less mobile than the medium tank. The employment of heavy tanks will be governed by the presence of hostile tanks. Heavy tanks participate in the attack or counter attack against hostile tanks and support the ad vance of medium tanks.

	252. ORGANIZATION. There are three medium tank battalions and one heavy tank battalion in the armored division. Unless otherwise specifically stated, the term tank battalion, when used in this



manual, applies to both the medium and heavy tank battalions.

253. ORGANIZATION OF THE MEDIUM TANK BAT-TALION. The medium tank battalion (T/O&E 17-25N) has a headquarters, headquarters and service company; four medium tank companies; and a medical detachment (fig. 38). The head quarters and service company (T/O&E 17-26N) consists of the battalion headquarters platoon, a reconnaissance platoon, an assault gun platoon, a supply platoon, a maintenance platoon, a battalion administrative and personnel section, and the necessary company overhead (fig. 39). The medi um tank company (T/O&E 17-27N) has three platoons, each platoon consisting of five medium tanks (fig. 40).
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Figure 38. Organizational chart~ medium tank battalion.

254. ORGANIZATION OF THE HEAVY TANK BAT TALION. The heavy tank battalion (T/O&E 17- 35N) has a headquarters, headquarters and serv ice company; three heavy tank companies; and a medical detachment (fig. 41). The headquarters and service company (T/O&E 17-36N) is organ ized similarly to the headquarters and service
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Figure 89. Organizational chart, headquarters, head quarters and service company, medium tank battalion.

[image: Figure, page 193]

Figure 40. Organizational chart, medium' tank company.

company of the medium tank battalion, excep t that it has no assault gun platoon (fig. 42). The heavy tank company (T/O&E 17-37N) has four platoons, each platoon consisting of five heavy tanks (fig. 43).
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Figure 41. Organizational chart, heavy tank battalion.
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quarters and service company, heavy tank battalion.

[image: Figure, page 195]

Figure US- Organizational chart, heavy tank company.



255. TANK BATTALION COMMUNICATION FACILITIES.

The agencies of signal communication in the tank battalion include unit message center teams, wire teams, and radio teams. The means of signal com munication available include radio, messenger, visual, wire, and sound. Radio is the principal means of communication within the tank bat talion ;- all other means supplement radio. There is sufficient equipment available to provide adequate communication within the battalion and from the battalion to higher and adjacent units.


	256. TANK BATTALION RADIO EQUIPMENT. The radio equipment consists of radio sets and the in struments necessary to perform organizational radio maintenance and repair. The radio sets in clude medium-power radiotelegraph-telephone sets, and medium- and low-power voice sets. In addition, one medium-power radiotelephone set is provided for air-ground communication.

	257. TANK BATTALION WIRE EQUIPMENT. The wire equipment consists of switchboards, telephones, and field wire, together with the necessary items for wire construction and maintenance. Sufficient wire equipment is provided to construct a wire system from battalion headquarters to the com panies and platoons.

	258. TANK BATTALION VISUAL EQUIPMENT. The visual communication equipment consists gener ally of flags, panels, and pyrotechnics. Flag sets and vehicular panel sets are supplied to practically every vehicle in the tank battalion. Panel sets,



designed for signaling, are used for emergency ground-to-air communication between the bat talion headquarters and friendly aircraft. Pyro technics, including signal flares and colored smoke, are used between elements of the tank company and supporting infantry. Pyrotechnics also are used for marking front lines and friendly posi tions. Arm and hand signals are used for column control and for signaling within small units.



259. TANK BATTALION COMMUNICATION PERSON

NEL. The communication personnel in the tank battalion include the communication officer, the battalion and company communication chiefs, the battalion and company radio repairmen, radio operators, code clerks, messengers, and the mes sage center chief. For further information con cerning the duties of communication personnel, see paragraphs 6-13.

260. TANK BATTALION LIAISON PERSONNEL. The tank battalion has three liaison officers assigned to the battalion headquarters. Each liaison officer is furnished a i/i-ton truck equipped with a voice radio set. Liaison officers are representatives of the battalion commander. The battalion normally maintains liaison with the next higher headquar ters and with adjacent units. Each company has a liaison agent, who maintains liaison between his company and the battalion headquarters, or be tween his company and other units, as required. Each liaison agent is mounted in, and drives, a i/i-ton truck equipped with a voice radio set.



Section II. ORGANIZATION FOR COMBAT, TANK BATTALION

261. GENERAL. The tank battalions are organ ized into combined arms teams for combat. Within the reinforced battalion, tanks and armored in fantry are combined to form small teams of com bined arms, or reinforced companies. Reinforced companies are commanded by company command ers designated in each case by the battalion com mander. The mission of the combined arms team dictates who the commander will be. If the tanks are supported by the armored infantry, the tank company commander commands; if the tanks are supporting the armored infantry, the armored infantry commander is in command. No additional command echelon is established between the bat talion commander and the company commander. The reinforced company normally consists only of tanks and armored infantry. The battalion as sault gun and reconnaissance platoons are retained under battalion control and are employed by the battalion commander to assist in the accomplish ment of the battalion mission. For the exercise of control in combat, the battalion headquarters, like the division headquarters, is divided into two echelons, forward and rear, with a command group frequently operating out of the forward echelon.



262. TANK BATTALION COMMAND POST-GENERAL.

The battalion command post consists of the neces sary vehicles, personnel, and communication equipment to facilitate control, by the commander and his staff, of all command and administrative functions of the battalion. All communication activities center around the command post. The command post, which is the forward echelon of the battalion headquarters, is supervised by the executive officer. The location of the command pos t is prescribed by the battalion commander; recom mendations for its general location are made to the commander by the S-3, following consultation with the communiction officer.

263. RADIO COMMUNICATION, TANK BATTALION-GENERAL. Since the tank battalion often varies its organization for combat, it requires a commu nication system which allows flexibility and mobility. For this reason, radio is the principal means of communication within the tank battalion. Vehicular voice radio sets with preset channels and dual receivers provide this flexibility and mo bility. All commanders and users of these radio sets must understand fully the flexibility afforded by tunable or multichannel preset radio sets. With prior planning for use of prese t channels, units quickly may reestablish communication when changes are made in the composition of combined arms teams.


	264. TANK BATTALION RADIO COMMUNICATION TO HIGHER HEADQUARTERS. The tank battalion will operate secondary stations in three combat com mand radio nets.

	a. Two of these are command nets: one a voice net and the other a radiotelegraph-telephone net. These nets are used for command and for the exchange of messages pertaining to operations.



The voice net is used for direct radio communica tion between commanders or their representatives during fast-moving situations, particularly when the situation permits the handling of messages in the clear. The radiotelegraph-telephone net is used for cryptographed messages, for written messages that must be copied accurately, and for all mes sages when the voice set is out of range. The radio sets in the vehicles of the executive officer are secondary station in these nets. The commander and staff officers may operate in or monitor the voice net. (See fig. 30.)

b. The third radio net in which the tank bat talion operates is the combat command adminis trative net. The battalion operates two secondary radio stations in this net. This radiotelegraphtelephone net is used for the exchange of adminis trative messages between the combat command S-4, the battalion S-4, and the battalion head quarters rear echelon. The station at the tank bat talion headquarters forward echelon is located in the vehicle of the S-4, and the rear echelon station is located in the vehicle of the headquarters and service company commander. (See figs. 31 and 36.)

265. TANK BATTALION RADIO NETS-GENERAL. The exact radio nets to be used within the tank bat talion depend upon the tactical organization of the battalion. There are no mandatory rules for the composition of any radio net within the tank bat talion. However? there are certain basic radio nets that may be used as guides for uniformity and for planning purposes. These basic radio nets are outlined below.

[image: Figure, page 201]

Figure 44- Typical radio nets, medium tank battalion.

266. TANK BATTALION COMMAND NET. The bat talion command net (fig. 44) is used for the tacti cal command and control of the battalion. It provides direct voice communication between the battalion commander and staff and the command ers of the tank companies, assault gun platoon, and reconnaissance platoon. Attached units op erating directly under battalion control also oper ate in this net.

267. TANK BATTALION HEADQUARTERS NET. The headquarters net (fig. 44) is the administrative net of the tank battalion. It includes the adminis trative, supply, and maintenance sections of the headquarters and service company. The tank com panies use this net in preference to the command net for handling administrative messages with battalion headquarters. Each tank company will preset the channel of the headquarters net on a radio set in one of its maintenance section vehicles. This radio set may be operated in the tank com pany command net and switched to the headquar ters net to transmit and receive administrative messages, or it may be operated continuously in the headquarters net.

268. TANK BATTALION RECONNAISSANCE PLATOON NET. The reconnaissance platoon net (fig. 44) provides a separate channel for use of the recon naissance platoon. The platoon leader's vehicle is equipped with a dual-receiver voice radio set. This permits him to operate in both the reconnaissance platoon net and the battalion command net. Suffi cient radio sets are authorized the platoon to provide communication between elements of the platoon and between the platoon and higher and adjacent units.

269. MEDIUM TANK BATTALION ASSAULT GUN PLA TOON NET. The assault gun platoon net (fig. 44) provides a separate channel for command and fire control within the assault gun platoon. The pla toon leader operates in this net and the battalion command net.

270. TANK COMPANY COMMAND NET. The tank company command net (fig. 45) provides commu nication between the company commander, the platoon leaders, the artillery forward observer, and maintenance elements. This net also provides communication between each platoon leader and his platoon. The tanks of the company commander, the artillery forward observer, and the platoon leaders are equipped with dual-receiver radio sets. The company commander operates in the battalion command net and the company command net. The artillery forward observer operates in the tank company command net and an artillery firedirection net. Each platoon leader operates in the company command net. His second receiver may be used for liaison with adjacent units; when the platoon is attached to another unit, the second receiver is used to enter the command net of that unit.

271. RADIO NETS, HEAVY TANK BATTALION. The radio nets used within the heavy tank battalion
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[image: Figure 47. Typical radio net, heavy tank company, heavy tank battalion.]
Figure 47. Typical radio net, heavy tank company, heavy tank battalion.

are similar to those used within the medium tank battalion; the only differences are those caused by the difference in organization. The heavy tank bat talion will operate the following nets (see figs. 46 and 47) :


	a. Battalion command net.

	b. Headquarters net.

	c. Reconnaissance platoon net.

	d. Tank company command nets.



272. TANK-INFANTRY COMMUNICATION. Each tank is equipped with a low-power voice radio set that will net with radio sets used by dismounted infantry. These sets are used to monitor, or to operate in, supported or supporting infantry nets. The medium-power voice set is used to establish communication with mounted armored infantry. A tank company or platoon attached to an infantry unit will report out of its unit command net and report into the infantry unit command net. (See fig. 59.)

273. TANK BATTALION WIRE COMMUNICATION-GENERAL. Wire is employed in the tank battalions as a supplemental means of communication. It is installed when required. The wire system rarely is extended to maintain communication during movement. The basic wire systems of the tank battalion are shown in figures 48 and 49. These systems may be altered or expanded, consistent with the time, equipment, and personnel available.


[image: Figure 48. Typical wire system, medium tank battalion.]
Figure 48. Typical wire system, medium tank battalion.


[image: Figure 49. Typical wire system, heavy tank battalion.]
Figure 49. Typical wire system, heavy tank battalion.



Section III. COMMUNICATION DURING MARCHES AND IN BIVOUAC, TANK BATTALION

274. COMMUNICATION DURING MARCHES-GEN ERAL. During marches, radio is the principal means of signal communication within the bat talion. However, marches often will be made under listening silence. Without the use of radio, control is extremely difficult during the march. Other means of communication are inadequate for the full control of marching units. Consequently, good control can be insured only through extensive prior planning, thorough briefing of all personnel, use of an adequate unit standing operating pro cedure (SOP), and continuous command liaison and supervision. Full use must be made of mes sengers, road guides, and visual signaling.

275. RADIO COMMUNICATION DURING MARCHES, TANK BATTALION. All battalion radio nets are operative excep t during periods of listening si lence. The battalion command post should be located in the column so that contact can be kept with all elements. Failing this, arrangements must be made for establishing relay stations. During periods of listening silence, all users of radio sets listen on their proper channels, prepared to re sume operation when silence is lifted.

276. VISUAL COMMUNICATION DURING MARCHES, TANK BATTALION. Arm and hand signals and flag signals during daylight, and light signals dur ing darkness, are used for column and individual vehicle control during a march. Each vehicle com mander must be alert at all times to receive and pass on such signals to the succeeding vehicles in the column.

277. MESSENGER COMMUNICATION DURING MARCHES, TANK BATTALION. When radio com munication is available, only limited use is made of messengers during the march. The battalion message center vehicle is marked plainly so that it can be located quickly by incoming messengers. Messengers are used for necessary scheduled runs and for local service during halts.



278. TANK BATTALION LIAISON DURING MARCHES.

The tank battalion establishes and maintains liaison with the preceding unit. Each company or march unit establishes and maintains liaison with the preceding unit; this liaison is accomplished by the company liaison agent or by someone else designated by the company commander.

279. RADIO COMMUNICATION IN BIVOUAC, TANK BATTALION. Tank battalion secondary radio sta tions in combat command nets operate as directed by the net control stations. Except during periods of actual combat, the combat "command adminis trative net often will be closed at night, and the combat command command net may be closed or listening silence imposed if wire communication is available. Battalion nets operate as necessary. Usually, only the battalion command net will op erate. This net is used as a warning net and will include such stations as the tactical situation and security conditions require. Generally, each com pany, the assault gun platoon, battalion outposts, and reconnaissance patrols will maintain stations in this net. Other battalion nets may be closed if alternate means of communication are available. If combat is not imminent and wire communica tion is available, all radio nets in the battalion may be closed or silenced. Operators remain in the vicinity of their sets, ready to resume operation when required. Radio communication is reestab lished if alternate means of communication fail or if the battalion is attacked or alerted. During periods of listening silence, communication is maintained by use of wire, messengers, and liaison agents.

280. MESSENGER COMMUNICATION IN BIVOUAC, TANK BATTALION. Each company sends a mes senger or a liaison agent to the battalion command post, and the battalion, in turn, sends a messenger and liaison officer to the next higher headquarters.

281. WIRE COMMUNICATION IN BIVOUAC, TANK BATTALION. In bivouac, the combat command often will construct a wire line to the tank bat talion. The line is connected to the battalion switchboard, and local lines are constructed to the commander and to staff sections. If time is avail able for the construction and use of the system, telephone lines are laid to the tank companies. In bivouac, all elements of the battalion will be in close proximity to each other, making the con struction of wire lines within the battalion com paratively easy. The rear echelon of the battalion headquarters normally will be part of the combat command trains and will be tied in to the combat command headquarters rear echelon swit'chboard. Wire communication is obtained between the for ward and rear echelons through the combat com mand switchboards. The importance of the wire system will be increased greatly during periods of radio silence. The value of wire is determined mainly by security considerations; secondly, by convenience.



Section IV. PREPARATION FOR THE ATTACK, TANK BATTALION

282. PLANNING FOR COMMUNICATION. The com munication officer must join the commander and staff in planning for operations. The communica tion officer must keep informed of current opera tions. He establishes a communication system to provide adequate communication within the bat talion and from the battalion command post to subordinate and adjacent units during the attack. He insures that current signal orders, together with any required special prearranged signals or codes, are disseminated to all units of the battalion and to all attached units. He maintains close liai son with the combat command communication officer and coordinates all communication plans and activities with the battalion commander and staff members concerned. The communication offi cer makes plans for the use of air support and provides such communication facilities as are re quired by the forward air controller.

283. TANK BATTALION LIAISON DURING PREPARA TION FOR THE ATTACK. Liaison is extremely im portant during the preparation for an attack. The battalion maintains a liaison officer at higher headquarters. Command liaison is particularly important between the company commanders and platoon leaders of the tank and armored infantry companies, and between tank commanders and infantry squad leaders. Each company maintains a messenger or a liaison agent at the battalion command post.

284. COMMUNICATION DURING PREPARATION FOR THE ATTACK, TANK BATTALION, a. Radio. Basic radio nets are altered to support the tactical or ganization and plan. Attached units operating directly under battalion control report into the battalion command net. Units operating under company control report into the company com mand net. Low-power voice sets mounted in tanks for communication with dismounted infantry are pretuned and test-operated on appropriate infan try channels. Radio transmissions are kept to a minimum; but, when security conditions permit, all nets will be test-operated for a short period to check equipment and operating personnel. Lastminute changes in the tactical oBganization may require changes in the netting of radio sets. If changes are necessary during periods of listening silence, radio sets are retuned by means of phan tom antennas supplied with the sets.

b. Wire. Wire communication is a valuable means of communication during the preparation for the attack. It should be installed if time per mits. It rarely is installed below company level during this period.

285. TANK BATTALION COMMAND POST DURING PREPARATION FOR THE ATTACK. The command post is located as far forward as possible to facili tate control and to avoid early displacement when the attack is launched. Message center personnel are briefed on the forthcoming operation, particu larly on the probable location of higher and subordinate unit command posts during the at tack. The communication officer insures that com mand post personnel who will need current signal operation instructions and other pertinent signal orders are in possession of and are familiar with these instructions. Radio sets may be operated from staff sections by use of remote control equip ment. The communication system is established to maintain the mobility of the command post.

286. TANK BATTALION SIGNAL SUPPLY AND MAIN-TENANCE IN PREPARATION FOR THE ATTACK. The communication officer, in conjunction with the battalion S-4, insures that needed items of signal equipment are in the hands of using troops prior to the attack. Organizational maintenance is car ried out by the user of the equipment and the unit radio repairmaii.



Section V. COMMUNICATION DURING THE ATTACK, TANK BATTALION

287. GENERAL. The success of an attack, to a large extent, is dependent upon the efficiency of the communication system. After the attack has
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K> g Figure 50. All means of communication are employed during the attack.

been launched, orders usually are fragmentary and often may be issued by radio. Alternate chan nels of communication should be ready for imme diate use. Although radio is the principal means of communication within the tank battalion dur ing the attack, radio alone does not have all essen tial characteristics of a reliable and secure com munication system. It must be supplemented by other means (fig. 50).

288. TANK BATTALION COMMAND POST 'DURING THE ATTACK. The battalion command post re mains mobile during the attack. It follows the command group closely enough to maintain com munication with the commander, the forward ele ments, adjacent units, and higher headquarters. Communication between echelons of the head quarters normally is maintained by radio and messenger. Eadio contact between echelons nor mally is maintained on the headquarters net to preven t overloading of the command net.

289. TANK BATTALION LIAISON DURING THE AT TACK. Battalion liaison officers remain at higher headquarters and, adjacent unit headquarters in order to keep the battalion commander informed on any new plans or developments. Each company will keep a liaison agent at battalion headquarters. Whenever possible, liaison personnel maintain voice radio contact with the battalion head quarters.

290. RADIO COMMUNICATION DURING THE ATTACK, TANK BATTALION. All radio nets will operate during the attack. If the attack- is launched under listening silence, all radio sets are manned and ready for instant operation. Receivers are tuned to their proper channels and monitored constantly. Listening silence normally is lifted when enemy contact is made. The principles of radio discipline and procedure must be followed strictly to insure that the radio nets can carry the heavy traffic load occasioned by the attack. During the attack, the bulk of all voice radio messages will be sent in the clear, but messages are not transmitted indiscriminately in the clear. If messages are transmitted in the clear, they are worded so as to give as little information as possible to the enemy. Locations of friendly forces are encoded in map coordinate codes. Units must maintain contact with both higher and lower echelons.

291. WIRE COMMUNICATION DURING THE ATTACK, TANK BATTALION. Because it restricts mobility, wire rarely is used in the tank battalion during the attack. If wire is to be installed, sufficient time must be available to construct the lines and allow operation.

292. VISUAL COMMUNICATION DURING THE AT TACK, TANK BATTALION. Arm and hand signals and flag signals are used within the tank com panies and platoons and attached infantry pri marily for giving short control orders. Lights and colored smoke signals may be used for identifying and marking targets or positions. Smoke and vehicular panels are used for identification to friendly aircraft. They may be used to indicate front-line positions and friendly vehicles.



Section VI. COMMUNICATION DURING REORGANI ZATION AND DURING EXPLOITATION, TANEt BATTALION



293. COMMUNICATION DURING REORGANIZATION.

During reorganization, all means of communica tion used during the attack are continued in opera tion. Necessary repairs and changes are effected in the communication system. If units are re grouped, the required changes are made in tuning and netting of radio sets. Every effort is made to repair or replace faulty communication equipment and to resupply such items as radio tubes and bat teries. Wire communication is installed during this period if time is available.



294. COMMUNICATION DURING EXPLOITATION.

During the exploitation, the tank battalion moves rapidly. Although it frequently may become iso lated in enemy territory so far as physical contact with friendly troops is concerned, the tank bat talion never must become isolated so far as com munication with supporting units and higher headquarters is concerned. When the battalion has no communication with higher headquarters, it no longer is a tactical maneuvering force in the hands of the higher commander. Each commander must maintain communication within his unit. Although it is the responsibility of the higher headquarters to maintain communication with subordinate units, all commanders must cooperate in reestablishing communication if it is disrupted.

295. TANK BATTALION COMMAND POST DURING EXPLOITATION. The battalion command post nor mally operates on the move during exploitation. Communication personnel are organized into shifts so that they can obtain necessary rest. The move ment and use of messengers are controlled care fully to prevent their employment in areas not clear of enemy troops. If it becomes necessary to send a messenger through doubtful areas, he should be informed of the situation and instructed in the security measures to be observed in the event of capture. The use of double messengers may be desirable under such circumstances.

296. RADIO COMMUNICATION DURING EXPLOITA TION, TANK BATTALION. Radio continues to be the principal means of communication. Provision is made for relay stations if distances between units become too great to permit direct radio com munication. Each unit must have a plan for the continuation of radio communication in the event that key radio vehicles are lost. The tank company must maintain communication with the battalion command post. If the radio set of the company commander is destroyed, another radio set must be entered immediately into the battalion com mand net to reestablish communication (fig. 51). With proper planning and training, the company headquarters never will lose communication with higher headquarters as long as there is one radio set in the company. This same principle is applied in all echelons of the battalion. Signal maintenance and supply are extremely difficult during this period, but every effort is made to continue these functions. Eadio repairmen check and repair all radio sets as time and the situation permit. Usually, the repairman will have to move to the vehicles to effect repairs. Full use is made of spare radio sets for quick replacement of defective sets; the defective set is repaired as time permits and is usd for further replacement.

297. WIRE COMMUNICATION DURING EXPLOITA TION, TANK BATTALION. Wire rarely is used with in the tank battalion during the exploitation. If the battalion is to halt during hours of darkness, it is likely that the combat command will construct a telephone line to battalion headquarters if the distance is not too great.

298. VISUAL COMMUNICATION DURING EXPLOITA TION, TANK BATTALION. Within the tank and ar mored infantry companies and platoons, arm and hand signals are used extensively. Identification panels are displayed on vehicles for identification to friendly aircraft. Colored smoke may be used for marking targets or positions.



Section VII. PREPARATION FOR THE DEFENSE AND COMMUNICATION DURING THE DEFENSE, TANK BATTALION

299. PLANNING FOR COMMUNICATION. The com munication system is planned to support the tacti cal plans. The tactical employment of the tank bat talion in defense will determine the relative use of
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Figure 51. If the radio set of the company commander is destroyed, another radio set must

wire and radio communication. The communica tion system employed in a mobile defense will be similar to that employed in the attack. However, the wire system may be expanded to include the company headquarters, outposts, and observation posts. The employment of the battalion in a sus tained defense will require use of a greater amount of wire equipment than normally is authorized the unit. Planning should include the actions necessary to obtain the additional wire equipment required for this type of operation. Details pertaining to communication are coordinated with higher, adja cent, and subordinate units. Alternate means of communication always are provided.


	300. COMMUNICATION DURING THE DEFENSE, a. A tank battalion engaged in a mobile defense employs generally the same type of communica tion system that it employs in the attack.

	b. If it is to engage in a sustained defense, the communication system is expanded to include additional wire and messenger service. Elements not actively engaged with the enemy normally maintain listening silence. The basic wire system is expanded to provide adequate communication facilities between all elements. During this type of operation, lateral communication between ad jacent front-line units becomes essential.

	e. For further information on the mobile and .sustained defense, see paragraph 351.

	301. TANK BATTALION COMMAND POST DURING DEFENSE. -An attack against a defensive position probably will be preceded by an intensive artillery



preparation directed at command posts, routes of communication, and known prepared positions. For this reason, it is important that the command post be well-camouflaged and concealed, that alter nate wire lines be constructed, that communication equipment be protected amply, and that nonessential vehicles be dispatched to the rear. Alternate positions are chosen and are prepared for occu pation if necessary. Wire lines, if constructed, and installations are placed so as to prevent or reduce damage from enemy fires.

302. RADIO COMMUNICATION DURING THE DE FENSE, TANK BATTALION, a. During a mobile de fense, radio communication normally will be used in preference to wire; because of the maneuver involved in this type of defense, it usually will be impracticable to install wire communication. The normal battalion radio nets will be in operation; the battalion operates in nets of higher head quarters as directed.

b. When the tank battalion is to be employed in a sustained defense, radio communication nor mally is replaced by wire communication as rapidly as possible. Of the two radiotelegraphtelephone nets to higher headquarters, the admin istrative net may be closed down, and the com mand net may be used only as a warning net when wire is installed to higher headquarters. Within the battalion, the battalion command net also may be used only as a warning net if wire is installed to subordinate units. If it is not practicable to construct wire lines to observation posts and strong points, these installations should be sup plied with radio equipment and normally should enter either the battalion command net or appro priate company command nets.


	c. During the defense, radio security is of para mount importance. The enemy may have sufficient time to act on any information he may receive from opponent's transmissions. The best radio security is radio silence. Because this often is not practicable within the armored division, all precautions must be taken to insure correct pro cedure, minimum transmissions, and use of en crypted messages, d " "\ ^ " '

	303. WIRE COMMUNICATION DURING DEFENSE, TANK BATTALION, a. During a mobile defense, wire communication normally will be used to a minimum. A wire system is not adapted to the mobile defense.

	b. A sustained defense requires the construc tion of wire lines to all front-line units and out posts. It may be necessary to obtain a special authorization of wire and telephone equipment from the armored signal company in order to establish the required wire system. Alternate and lateral lines are laid whenever time permits.







CHAPTER 6 — ARMORED INFANTRY BATTALION


Section I. MISSION AND ORGANIZATION, ARMORED INFANTRY BATTALION

304. MISSION. The mission of the armored in fantry is to close with and destroy the enemy by fire and maneuver, to repel hostile assaults in close combat, and to provide infantry support for tanks.

305. ORGANIZATION. There are four armored infantry battalions in the armored division. Each battalion (T/O&E 7-25N) is composed of a head quarters, headquarters and service company; four rifle companies; and a medical detachment (fig. 52). The headquarters and service company (T/O&E 7-26N) consists of the company head quarters, a reconnaissance platoon consisting of a platoon headquarters, scout section, tank section, rifle squad, and suppor t squad; a mortar platoon of three 81-mm mortars; a counterfire squad; and the necessary supply, maintenance, and adminis trative personnel to support the battalion (fig. 53). Each rifle company (T/O&E 7-27N) is com posed of a company headquarters; three rifle platoons, each consisting of three rifle squads and
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Figure 52. Organizational chart, armored infantry battalion.

a machine-gun squad; and a mortar platoon of three 60-mm mortars (fig. 54).

306. ARMORED INFANTRY BATTALION COMMUNI CATION FACILITIES. Kadio is the principal means of communication. Wire, messenger, visual, and sound communication supplement radio. Sufficient equipment is authorized to provide an efficient and adequate communication system within the bat talion, and communication between the battalion and higher and adjacent units.



307. ARMORED INFANTRY BATTALION RADIO EQUIP

MENT. The radio equipment consists of radio sets and the equipment necessary to perform organiza tional maintenance and repair. The radio sets include medium-power radiotelegraph-telephone sets and medium- and low-power voice sets. The medium-power radiotelegraph-telephone sets are
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K> used in the command and administrative nets of the next higher unit. The medium-and low-power voice sets are used for communication between and within all units of the battalion and between the battalion and adjacent and higher units. All elements of the battalion are provided with porta ble radiotelephone sets with which to maintain control when they dismount to engage the enemy.

308. ARMORED INFANTRY BATTALION WIRE EQUIP MENT. The wire equipment consists of switch boards, telephones, field wire, and wire-laying, wire maintenance, and construction equipment. Both sound-powered and battery telephones are authorized for the battalion. Sufficient wire equip ment is authorized for the construction of a wire system from the battalion to the companies and to appropriate platoons of the headquarters and service company.

MENT. The visual communication equipment con sists generally of flags, panels, and pyrotechnics. Arm and hand signals are used for column control and for signaling within small units, particularly the rifle platoon and the rifle squad. Vehicular flag sets and signal panels are supplied to prac tically every vehicle in the armored infantry bat talion. The panel sets are used for emergency ground-to-air communication between the bat talion and friendly aircraft. Pyrotechnics, includ ing signal flares and colored smoke, are used between elements of the armored infantry com-

309. ARMORED INFANTRY BATTALION VISUAL EQUIP pany and tanks. During night operations, pyro technics frequently are used for illumination and warning purposes.

310. ARMORED INFANTRY BATTALION COMMUNI CATION PERSONNEL. The communication person nel in the armored infantry battalion include the communication officer, the battalion communica tion chief, company communication chiefs, the bat talion radio repairman, company radio repairmen, radio operators, code clerks, messengers, and the message center chief. See paragraphs 6-13 for duties and responsibilities of signal and commu nication personnel.



Section II. ORGANIZATION FOR COMBAT, ARMORED INFANTRY BATTALION

311. GENERAL. The armored infantry battalions are organized into combined arms teams for com bat. Within the reinforced battalion, armored infantry and tanks are combined to form rein forced companies or small teams of combined arms. Reinforced companies are commanded by company commanders, designated in each case by the bat talion commander. The mission of the combined arms team dictates who the commander will be. If the tanks are supported by the armored infantry, the tank company commander commands; if the tanks are supporting the armored infantry com mander commands. No additional command eche lon is established between the battalion commander and the company commander. The reinforced com pany normally consists only of tanks and armored infantry. The battalion mortar and reconnaissance platoons are retained under battalion control to he employed by the battalion commander to assist in the accomplishment of the battalion mission. For command and control in combat, the battalion headquarters, like the division headquarters, nor mally is divided into two echelons, forward and rear; a command group frequently operates out of the forward echelon (CP). The battalion main tains liaison with the next higher headquarters and adjacent units through liaison officers, who are the representatives of the battalion command er. Each company maintains liaison with the bat talion or other units by means of liaison agents. Each of the liaison officers assigned to the bat talion headquarters is mounted in aradio-equipped 14-ton truck. Within each company, the bugler, who drives a radio-equipped i/i-ton truck often acts as a liaison agent.

312. ARMORED INFANTRY BATTALION COMMAND POST—GENERAL. The battalion command pos t (headquarters forward echelon) is supervised by the executive officer. The command post consists of the necessary personnel, vehicles, and com munication equipment to facilitate control, by the commander and his staff, of all command and ad ministrative functions of the battalion. All communication activities center around the com mand post. These activities include the message center, liaison, radio stations, and telephone switchboards. The general location of the battalion command post is prescribed by the battalion com mander. The exact location may be selected by either the battalion S-l or the executive officer, in conjunction with the communication officer. The interior arrangement of the command post nor mally is prescribed by the battalion S-l after consultation with the communication officer.

313. RADIO COMMUNICATION, ARMORED INFANTRY BATTALION-GENERAL. Radio provides .the ar mored infantry with a flexible and mobile commu nication system. It provides both communication between the armored infantry and tank units and communication within armored infantry units. Because of the fact that the armored infantry battalion normally moves mounted to the battle area and then dismounts from its armored per sonnel carriers to fight, it must be able to maintain radio communication both while mounted and while dismounted. In general, the same radio nets are established under both conditions.


	314. ARMORED INFANTRY BATTALION RADIO COM MUNICATION TO HIGHER HEADQUARTERS. The ar mored infantry battalion will operate secondary stations in three combat command nets. Their operation is similar to that in the tank battalion.

	a. Two of these are command nets (fig. 30) : one a voice net and the other a radiotelegraphtelephone net. They provide radio communication between the combat command commander and the commanders of attached units.

	b. The third net in which the armored infantry






battalion operates is the combat command admini strative net (fig. 31). This radiotelegraph-tele phone net is used for the exchange of messages pertaining to administration. The armored in fantry battalion will operate two secondary sta tions in this net; one is located in the vehicle of the battalion S-4 in the forward echelon, and the other in the vehicle of the headquarters and service com pany commander in the rear echelon. Thus, the net provides communication not only between the combat command and the battalion, but also be tween the forward and rear echelons of the battalion headquarters.

c. When the armored infantry battalion dis mounts to fight, the radio nets to higher head quarters remain unchanged. Even when the armored infantry companies are dismounted, the battalion command post may remain mounted; in this case, the battalion headquarters uses the mounted nets. However, when the battalion com mand post is dismounted, the mounted radio nets to higher headquarters remain in operation from the vehicle assembly area. Messages for the dis mounted battalion command post then are relayed from the vehicle assembly area to the appropriate battalion staff section over a voice radio which is in the dismounted battalion command net.

315. ARMORED INFANTRY BATTALION RADIO NETS-GENERAL. The exact radio nets to be used within the armored infantry battalion depend upon the tactical situation and the grouping of the battalion. There are no mandatory rules for the composition of any radio net in the armored infantry battalion; the radio nets discussed below may be used as guides. They are changed as necessary to fit the immediate situation of the battalion. In general, the dismounted radio nets to subordinate units parallel the mounted nets.

316. ARMORED INFANTRY BATTALION COMMAND NETS. The battalion command nets (figs. 55 and 56), one mounted and one dismounted, are used for the tactical command and control of the battalion. They provide direct voice radio com munication between the battalion commander and staff and the commanders of the rifle companies and the mortar and reconnaissance platoons. At tached units operating directly under battalion control enter the battalion command nets. Vehicular voice radio sets are used in the mounted net, while portable voice radio sets of the "walkietalkie" type, and their vehicular adaptations, are used in the dismounted net. The dismounted net is established whenever any armored infantry element dismounts to fight.

317. ARMORED INFANTRY BATTALION HEADQUAR TERS NET. The headquarters net (figs. 55 and 56) is the administrative net of the armored in fantry battalion. It includes the administrative, supply, and maintenance sections of the head quarters and service company. Its operation is similar to that of the headquarters net within the tank battalion.

318. ARMORED INFANTRY BATTALION RECONNAIS SANCE PLATOON NET. The reconnaissance platoon net (figs. 55 and 56) provides a separate channel for use of the reconnaissance platoon. The platoon leader's vehicle is equipped with a dual-receiver voice radio set; this permits him to operate in both the reconnaissance platoon net and the battalion command net. Sufficient radio sets are included to provide communication within the platoon and with adjacent units.

319. ARMORED INFANTRY BATTALION MORTAR PLATOON NETS. The mortar platoon nets (figs. 55 and 56) provide separate channels for the command and fire control of the mortar platoon. Both vehicular and portable voice radio sets are provided; the portable radio sets are used during dismounted platoon action. The platoon leader operates in these nets and the battalion command net.

320. RIFLE COMPANY COMMAND NETS. The rifle company command nets (figs. 57 and 58) are used for tactical command and control of the company. They provide communication between the company commander, the platoon leaders, and maintenance elements, and communication between each platoon leader and his squad leaders. Both vehicular and portable voice radio sets are provided; the portable radio sets are used for dismounted action. The company commander operates in both the company command net and the battalion command net.

[image: Figure, page 237]

Figure 55. Typical radio nets, armored infantry battalion, mounted.

[image: Figure, page 238]

Figure 56. Typical radio nets, armored infantry battalion, dismounted.


[image: Figure 57. Typical radio net, rifle company, armored infantry battalion, mounted.]
Figure 57. Typical radio net, rifle company, armored infantry battalion, mounted.


[image: Figure 58. Typical radio net, rifle company, armored infantry battalion, dismounted.]
Figure 58. Typical radio net, rifle company, armored infantry battalion, dismounted.

321. INFANTRY-TANK COMMUNICATION. Each tank is equipped with a medium-power voice set which will net with vehicular radio sets used within the armored infantry battalion. There is, in addition, a low-power radio set in each tank which will net with portable ("walkie-talkie") voice radio sets in the company and battalion headquarters. Radio sets will be authorized in the future to replace the portable sets ("handie-talkie") so that all armored infantry company sets may be netted with tank radios. Basic radio nets are altered to fit the requirements of combined arms teams. Suggested nets for infantry-tank radio communication using currently authorized equipment are shown in figure 59. Each tank also is equipped with an ex ternal connection to the tank interphone system; this allows the individual infantryman to com municate with the tank crew by using the handset and control box mounted on the rear of the tank.

322. ARMORED INFANTRY BATTALION WIRE COM MUNICATION-GENERAL a. Wire communication is used within the armored infantry battalion to augment radio and other means whenever its use is practical. It is used extensively within the battalion during dismounted defensive operations. .The basic wire systems of the armored infantry battalion are shown in figures 60 and 61. These systems are altered or expanded to support the tactical plans of the commander.

b. The armored infantry battalion is charged with the installation, operation, and maintenance of the battalion wire system. No wire teams are


[image: Figure 59. Suggested radio nets for armored infantry-tank communication— Continued.]
Figure 59. Suggested radio nets for armored infantry-tank communication— Continued.
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Figure 59. Suggested radio nets for armored infantry-tank communication— Continued.

[image: Figure, page 244]

Figure 60. Typical wire system, armored infantry battalion.

[image: Figure, page 245]

Figure 61. Typical wire system, rifle company, armored infantry battalion.

authorized for the battalion; therefore, personnel required for the installation of wire must be ob tained from among other communication personnel of the battalion. The communication officer has available the battalion communication chief and the headquarters and service company communica tion sergeant, either one of whom may act as the battalion wire chief. Members of the wire teams may be message center personnel, radio operators, and other communication personnel not required for other duties at that particular time.



Section III. COMMUNICATION DURING MARCHES AND IN BIVOUAC, ARMORED INFANTRY BATTALION

323. COMMUNICATION DURING MARCHES-GEN ERAL. During marches, radio is the principal means of signal communication within the bat talion. However, in order to maintain security, marches often will be made under listening silence. Control is extremely difficult under these condi tions. The methods used to maintain this control are extensive prior planning, thorough briefing of all personnel, use of an adequate unit standing operating procedure (SOP), and continuous com mand liaison and supervision.

324. RADIO COMMUNICATION DURING MARCHES, ARMORED INFANTRY BATTALION. During marches, little use is made of the portable radio sets. All mounted radio nets are operated excep t during periods of listening silence. The battalion com mand post should be located in the column so that contact can be kept with all elements. Failing this, arrangements must be made for establishing relay stations. During periods of listening silence, users of vehicular radio sets monitor their proper channels, prepared to resume operation when listening silence is lifted.

325. VISUAL COMMUNICATION DURING MARCHES, ARMORED INFANTRY BATTALION. Arm and hand signals during daylight, and light signals during darkness, are used extensively for column and individual vehicle control during a march. Each vehicle commander must be alert at all times to receive and pass on such signals to the succeeding vehicles in the column.

326. MESSENGER COMMUNICATION DURING MARCHES, ARMORED INFANTRY BATTALION. When radio communication is available, only limited use is made of messengers during a march, because of the difficulties and hazards in passing tanks and other heavy vehicles. Messengers are used for necessary scheduled runs and local services during halts. The message center vehicle should be marked plainly to aid its location by incoming messengers. A planned use of scheduled messengers will facilitate the handling of tactical and administra tive traffic and will reduce the number of special messengers required.

327. ARMORED INFANTRY BATTALION LIAISON DUR ING MARCHES. The battalion establishes and maintains liaison with the preceding unit; each company of march unit establishes and maintains liaison with the unit preceding it. This liaison is accomplished by the liaison officers and the com pany bugler-liaison agent.

328. RADIO COMMUNICATION IN BIVOUAC, AR MORED INFANTRY BATTALION. Radio communica tion in bivouac is similar to that used by the tank battalion (par. 279). Except for certain warning nets which may be necessary, radio stations usually will be under listening silence or restricted while the battalion is in bivouac.

329. MESSENGER COMMUNICATION IN BIVOUAC, ARMORED INFANTRY BATTALION. Each company sends a messenger, or its bugler, as a liaison agen t to the battalion command post, and the battalion sends a messenger or a liaison officer, or both, to the next higher headquarters.

330. WIRE COMMUNICATION IN BIVOUAC, AR MORED INFANTRY BATTALION. During bivouac, the combat command often will construct a wire line to the armored infantry battalion command post. This line is connected to the battalion switch board, and local lines are constructed to the com mander and the staff sections. If time is available for the construction and use of the system, tele phone lines are laid to the rifle companies. In bivouac, all elements of the battalion will be in close proximity to each other, making the construc tion of wire lines within the battalion compara tively easy. If the battalion headquarters rear echelon is part of the combat command trains, wire communication to it is obtained through the combat command switchboards.



Section IV. PREPARATION FOR THE ATTACK, ARMORED INFANTRY BATTALION

331. PLANNING FOR COMMUNICATION. The com- 'munication officer assists the commander and staff in planning for the attack. He keeps informed of the tactical situation, including current and con templated grouping of combined arms teams. He establishes a communication system to provide adequate communication within the battalion and between the battalion and adjacent units. He in sures that current signal orders, together with any special prearranged signals or codes, are dis seminated to all units of the battalion and to attached units. He maintains close liaison with the combat command communication officer and coordinates all communication plans and activities with the battalion commander and staff officers concerned. He may be required to make plans for the use of air support and to provide communica tion facilities as required by the forward air controller.

332. ARMORED INFANTRY BATTALION LIAISON DUR ING PREPARATION FOR THE ATTACK. Liaison is exceedingly important during the preparation for an attack. The battalion maintains a liaison officer at higher headquarters. Liaison is particularly im portant between the tank and infantry company commanders and platoon leaders, and between infantry squad leaders and tank commanders. It is through liaison that all final plans for the attack are made.

333. RADIO COMMUNICATION DURING PREPARA TION FO3 THE ATTACK, ARMORED INFANTRY BAT TALION. Basic radio nets are altered to support the tactical organization and plan. Attached units operating directly under battalion control report into the battalion command nets. Units operating under company control report into the company command net. Radio transmissions are kept to a minimum. When security conditions permit, all nets are test-operated for a short period to check equipment and operating personnel. It is of par ticular importance that all portable radio sets be checked and pretuned to operating frequencies prior to the attack. Vehicular radio sets, including those of attached tanks which are to net with the portable sets, must receive the same checks.

334. WIRE COMMUNICATION DURING PREPARATION FOR THE ATTACK, ARMORED INFANTRY BATTALION.

Wire is a valuable means of communication be tween units during the preparation for the attack. It should be installed if time permits. It rarely is installed below company level during this period.

335. ARMORED INFANTRY BATTALION COMMAND POST DURING PREPARATION FOR THE ATTACK. The commander and each staff section must have a representative with the command post at all times to insure that they will receive and act upon lastminute orders and instructions. The command post displaces in accordance with the battalion standing operating procedure.

336. ARMORED INFANTRY BATTALION SIGNAL SUP-PLY AND MAINTENANCE IN PREPARATION FOR THE ATTACK. The communication officer, in conjunc tion with the S-4, formulates and executes supply plans that will place needed items of signal equip ment in the hands of using troops. Organizational maintenance is continued.



Section V. COMMUNICATION DURING THE ATTACK, ARMORED INFANTRY BATTALION

337. GENERAL. The success of an attack is, to a great extent, dependent upon the efficiency of the communication system. After the attack has been launched, orders usually are fragmentary and often may be issued by radio. While radio is the principal means of communication, it must be supplemented by other means.

338. ARMORED INFANTRY BATTALION COMMAND POST DURING THE ATTACK. The battalion com mand post remains mobile during the attack and follows the command group closely enough to maintain communication with the commander, the forward elements, and higher headquarters. Com munication between echelons of the headquarters normally is maintained by radio and messenger.

Radio contact between these echelons normally is maintained on the headquarters net to preven t overloading of the command net.

339. ARMORED INFANTRY BATTALION LIAISON DUR ING THE ATTACK. Battalion liaison officers remain at higher headquarters and adjacent units and keep the battalion headquarters informed of any new plans or developments. Each company will keep a liaison agent at battalion headquarters.

340. RADIO COMMUNICATION DURING THE ATTACK, ARMORED INFANTRY BATTALION. All mounted ra dio nets operate during the attack. Dismounted radio nets are established when the battalion dis mounts to fight. If the attack is launched under listening silence, all radio sets are manned and ready for operation. Receivers are tuned to their proper channels and monitored constantly. Listen ing silence normally is lifted when enemy contact is made. The principles of radio discipline and procedure must be followed strictly in order to insure that the radio nets can carry the heavy traffic load occasioned by the attack. During the attack, the bulk of all voice radio messages will be sent in the clear, but messages are not transmitted indiscriminately in the clear. If messages are transmitted in the clear, they are worded so as to give as little information as possible to the enemy. Locations of friendly forces are encoded in map coordinate codes. During the attack, the mounted radio nets operate as necessary in the vehicle as sembly area. At least one vehicle from each com pany maintains a listening watch on its company's command net.

341. WIRE COMMUNICATION DURING THE ATTACK, ARMORED INFANTRY BATTALION. Wire seldom is used in the armored infantry battalion during the attack. If a situation arises in which it is desirable to construct wire circuits during an attack, the battalion communication officer usually will find it necessary to obtain additional wire personnel and equipment.

342. VISUAL COMMUNICATION DURING THE AT-TACK, ARMORED INFANTRY BATTALION. Arm and hand signals are used extensively within the armored infantry companies and platoons, and be tween these units and tanks, for the transmission of short control messages. Lights and colored smoke are used for identifying and marking tar gets and positions. Smoke and panels are used for identification to friendly aircraft and to mark front-line positions.



Section VI. COMMUNICATION DURING REORGANIZA TION AND DURING EXPLOITATION, ARMORED INFANTRY BATTALION

343. COMMUNICATION DURING REORGANIZATION. During reorganization, all means of communica tion used during the attack are continued in opera tion. Necessary repairs and changes are effected in the communication system. If units are re grouped, the required changes are made in tuning and netting of radio sets. Every effort is made to repair or replace faulty communication equipment and to resupply such items as radio tubes and batteries. Wire communication is installed during this period if sufficient time is available.

344. COMMUNICATION DURING EXPLOITATION. During the exploitation, there must be reliable and effective methods of communication between the infantry and the tanks for both mounted and dis mounted infantry action. To achieve this high de gree of reliable and effective communication requires the use of radio, visual, and messenger communication.

345. ARMORED INFANTRY BATTALION COMMAND POST DURING THE EXPLOITATION. The battalion command post normally operates on the move dur ing exploitation. Communication personnel are organized into shifts so that necessary rest may be obtained. The movement and use of messengers are carefully controlled to prevent their employ ment in areas not clear of enemy troops. If it be comes necessary to send a messenger through doubtful areas, he should be informed of the situation and instructed in the security measures to be observed in the event of capture. The use of double messengers may be desirable under such circumstances.

346. ARMORED INFANTRY BATTALION LIAISON DUR ING EXPLOITATION. Command liaison is main tained between commanders on all levels of the armored infantry-tank team. If the infantry are riding on tanks, the infantry platoon leader rides the tank platoon leader's tank, and the infantry company commander rides the tank company com mander's tank.

347. RADIO COMMUNICATION DURING EXPLOITA TION, ARMORED INFANTRY BATTALION. Radio nets in operation during the exploitation are similar to those used during the attack. Provision is made for relay stations if distances between units become too great to permit direct radio com munication. Each unit must have a plan for the continuation of radio communication in the event that key radio vehicles are lost. If the infantry are riding on the tanks, they carry their portable radio sets with them. Under this condition, the infantry company commander and platoon leaders may use the tank radio sets for communication with their company vehicles or with the armored infantry battalion commander. The dismounted armored infantry portable radio sets are netted with tank radio sets. (See fig. 59.) While dismounted, the infantryman may talk directly to the tank com mander or tank crew over the external tank inter phone. This may be used in pointing out targets to the tank commander or for other purposes, as required. Methods for maintenance and operation of the radio communication system are similar to the methods employed within the tank battalion (par. 296).

348. WIRE COMMUNICATION DURING EXPLOITA TION, ARMORED INFANTRY BATTALION. Wire rarely is used within the armored infantry battalion dur ing the exploitation. If the battalion halts during the hours of darkness, it is likely that the combat command will construct a telephone line to bat talion headquarters if the distance is not too great.

349. VISUAL COMMUNICATION DURING EXPLOITA TION, ARMORED INFANTRY BATTALION. Arm and hand signals are used extensively within the in fantry companies and platoons, and between the infantry and tanks. Colored smoke grenades and .tracer ammunition are used for target designation and the marking of positions. Vehicular panels are used for identification of vehicles and forward positions to friendly aircraft.



Section VII. PREPARATION FOR THE DEFENSE AND COMMUNICATION DURING THE DEFENSE, ARMORED INFANTRY BATTALION

350. PLANNING FOR COMMUNICATION. The com munication system is planned to support the tactical plan. The communication system in a mo bile defense will be similar to that employed in the attack. However, any wire system which is in stalled may be expanded to include the company headquarters, outposts, and observation posts. The employment of the battalion in a sustained defense will require use of a greater amount of wire equipment than normally is authorized the unit. Planning should include the actions necessary to obtain the additional equipment required for this type of operation. Details pertaining to communi cation are coordinated with higher, adjacent, and subordinate units. Alternate means of communica tion always are provided.


	351. COMMUNICATION DURING THE DEFENSE. Any unit in the armored division, regardless of its tank or infantry strength, may be ordered to defend a sector within the division area. The armored divi sion may adopt either the mobile defense or the sustained defense.

	a. The armored infantry battalion normally will be employed in the mobile type of defense. This type of defense is based on the establishment of an .outpost system and a strong mobile reserve. The outpost system is composed of observation posts (listening posts at night) and strong points of varying strength. The mission of these strong points is to stop, delay, and harass the enemy until he can be counterattacked by the mobile reserve. The observation posts and listening posts are sent out from the strong points with the mission of observing enemy activities and reporting these activities to the proper headquarters, and of directing artillery fire. In order that the observa tion posts and strong points cover all critical ter rain and avenues of approach, it frequently is necessary that they be located a considerable dis tance from the actual area to be defended. In es tablishing this type of defense, radio is the principal means of communication used. Because of the possibility of strong points being separated by considerable distances, radio sets must be Jo-



cated in positions which will insure adequate transmission range.

b. Upon occasion, the armored infantry bat talion will be. employed in the sustained defense. As compared to the mobile defense, the sustained defense envisages less maneuver within the defensive position. The armored infantry battalion will dig in, establish mutually supporting squad, platoon, or company areas, and be prepared to fight in any direction. Wire becomes an important fac tor in the communication system used in the sustained defense. As the defensive position is improved, the wire system is improved and ex panded.

352. ARMORED INFANTRY BATTALION COMMAND POST DURING DEFENSE, a. Regardless of the type of defense in which the armored infantry battalion is to be employed, certain command pos t problems apply. Alternate command post locations are selected and prepared for occupation; communica tion facilities are installed and located so as to prevent or reduce possibility of damage from enemy fires; nonessential vehicles are dispatched to the rear; and messengers are used extensively to maintain security and to preven t overloading of radio nets and any wire circuits which may be constructed.

b. During the mobile defense, command posts will be prepared for immediate movement, and no communication facilities will be employed which will hinder rapid movement. Normally, no wire will be installed within the command post.

Messengers will be used to carry messages within the command post.

c. Inasmuch as the sustained defense envisages less maneuver than the mobile defense, the de fensive positions are more stable, and the com munication system designed to support this defense can be more elaborate. Within the com mand post, wire normally will be laid to the commanding officer and the members of his staff. In addition, direct lines may be laid to critical outposts or listening posts. Radios normally will be used only when wire fails or when it is not prac ticable to construct wire lines to certain positions.

353. RADIO COMMUNICATION DURING THE DE FENSE, ARMORED INFANTRY BATTALION, a. Dur ing a mobile defense, radio normally will be used in preference to wire. The armored infantry bat talion commander maintains contact with the battalion reserve, subordinate elements, and the elements of the battalion headquarters and service company, as well as with any selected elements of the outpost system. If any one element of the battalion has more outposts than can be equipped with the available radio equipment, the communi cation officer will have to procure additional sets from the division signal officer or redistribute cer tain radio sets within the battalion on a temporary basis. The battalion will operate in higher head quarters nets as directed. Within the battalion, the battalion command net is used to carry the bulk of the traffic. Messengers are used to lighten the traffic load on the command net, and to provide security. Security is of paramoun t importance during the defense, because the enemy may have sufficient time to act on any information he may receive from opponent's transmissions. The best radio security is radio silence. Because this often is not practicable within the armored division, all precautions must be taken to insure correct pro cedure, minimum transmissions, and use of en crypted messages.

b. When the armored infantry battalion is em ployed in asustained defense, radios normally will be used only when wire lines are inoperative or impractical to construct. Radio communication is replaced rapidly by wire communication as wire lines are constructed. However, any mounted or mobile elements still will rely upon radio. The battalion will operate in higher headquarters nets as directed. If wire communication is available to higher headquarters, the combat command admini strative net normally will be closed, and operation will be required only on the combat command command net. In this case, the command net will act only as a warning net. The radiotelegraphtelephone command net will be operated between the battalion and the combat command only when contact is lost on the parallel voice radio command net. When wire communication has been estab lished between the battalion and its subordinate elements, the battalion command net normally wi 11 be used only for emergency transmission, or to maintain continuous contact with subordinate units when wire communication fails.

354. WIRE COMMUNICATION DURING DEFENSE, AR MORED INFANTRY BATTALION, a. In amobile de fense, because of the distances and the movement involved, wire rarely will be used. Occasions may arise when it will be advantageous to construct wire lines to some particularly important outpost or strong point.

b. In a sustained defense, a wire system similar to that shown in figures 60 and 61 is installed. As time permits, the system will be expanded to provide adequate wire facilities between all elements. Lateral lines will be laid between bat talion elements and adjacent units, and alternate lines will be laid to all units. In the defense, much time will be spent repairing lines between the battalion and the companies. Communication offi cers should take into consideration the amount of repair work required to keep a wire installation in operation before they make any plans for expand ing that system.





CHAPTER 7 — RECONNAISSANCE BATTALION

355. GENERAL. The reconnaissance battalion per forms missions of security and reconnaissance for higher echelons, normally by independent action. Combat missions may be given the reconnaissance battalion whenever a light armored unit is deemed appropriate and desirable for such missions. The capabilities of this battalion make it especially useful as a nucleus about which a team of combiried arms may be formed by the attachment of rein forcements suitable to the mission.

356. RECONNAISSANCE BATTALION STANDING OP ERATING PROCEDURE. The standing operating pro cedure (SOP) for the reconnaissance battalion is a set of uniform standardized methods, procedures, and techniques established by the commander as a guide for the performance of all contemplated operations that can be standardized without loss of effectiveness. The battalion SOP will conform to the division SOP. The signal communication por tion of the battalion SOP is prepared by the battal ion communication officer and is submitted to the battalion commander for approval.

357. RECONNAISSANCE BATTALION SIGNAL OPER ATION INSTRUCTIONS. Signal operation instruc tions (SOI) are a type of combat order issued for the technical control and coordination of signal and communication agencies of a command. The SOI of the division are prepared by the division signal officer in sufficient quantity for distribution as required within the battalion. In special situations, additional brevity codes, map coordinate codes, and prearranged message codes may be prepared by the battalion communication officer to conform to the instructions contained in the division stand ing signal instructions (SSI).


Section II. ORGANIZATION, RECONNAISSANCE BATTALION

358. GENERAL. The reconnaissance battalion (T/O&E 17-45N) is composed of a headquarters, headquarters and service company; four recon naissance companies; and a medical detachment (fig. 62). The headquarters and service company (T/O&E 17-46N) contains the necessary head quarters and service elements for administering the battalion (fig. 63). Each reconnaissance com pany (T/O&E 17-57N) contains a company head quarters and three reconnaissance platoons (fig. 64).

359. RECONNAISSANCE BATTALION COMMUNICA TION FACILITIES. Radio is the principal means of communication within the battalion. Wire, mes senger, sound, and visual communication supple-
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Figure 62. Organizational chart, reconnaissance battalion.

ment radio communication. Communication per sonnel are provided for the operation of these means.

360. RECONNAISSANCE BATTALION COMMUNICA TION EQUIPMENT. Sufficient communication equip ment is provided to insure adequate communica tion within the battalion, and between the battal ion and other units, for normal operation. This equipment falls generally into three types: radio, wire, and visual.



361. RECONNAISSANCE BATTALION RADIO EQUIP

MENT. The radio equipment consists of radio sets and associated equipment, together with the equip ment necessary for organizational maintenance and repair. Medium-power radiotelegraph-tele phone sets provide communication between thebattalion and higher headquarters, and from the battalion to its companies. Medium-power voice
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[image: Figure 64. Organizational chart, reconnaissance company.]
Figure 64. Organizational chart, reconnaissance company.

sets provide an additional channel of communica tion from the battalion to its companies. Mediumand low-power voice sets provide communication within the companies. Further, the reconnaissance battalion is provided with a medium-power voice set capable of netting with aircraft radios for the purpose of communicating with supporting air craft.

362. RECONNAISSANCE BATTALION WIRE EQUIP MENT. The wire equipment consists of switch boards, telephones, field wire, and wire construc tion and maintenance equipment. Both battery and sound-powered telephones are authorized for the battalion.

363. RECONNAISSANCE BATTALION VISUAL EQUIP MENT. The visual communication equipment con sists of flags, panels, and pyrotechnics. Flag sets and vehicular panel sets are issued to all armored and certain other vehicles in the reconnaissance battalion. Additional panel sets, designed for signaling, are issued to the battalion headquarters for emergency ground-to-air communication. Pyro technics, including signal flares and colored smoke, are used for signaling between elements. Pyro technics also are used for marking front lines and friendly positions. Arm and hand signals are used for column control and signaling between small units.

364. RECONNAISSANCE BATTALION COMMUNICA TION PERSONNEL. The communication personnel in the reconnaissance battalion include the com munication officer, the battalion and company communication chiefs, the battalion and company radio repairmen, radio operators, code clerks, messengers, and the message center chief. Their duties are as prescribed in paragraphs 6-13.



Section III. ORGANIZATION FOR COMBAT, RECONNAISSANCE BATTALION

365. GENERAL. The reconnaissance battalion may operate under division control, or the battalion or part of the battalion may be attached to a combat command. Detachment of more than one company from the battalion should be avoided, as it seriously affects the operation of the battalion. The recon naissance battalion is capable of absorbing attach ments to form a combined arms team. The headquarters, like the division headquarters, will operate in two echelons, forward and rear, with a command group frequently operating out of the forward echelon (CP).



366. RECONNAISSANCE BATTALION COMMAND POST


	—GENERAL, a. The command post of the recon naissance battalion is supervised by the executive officer. It consists of the necessary personnel, vehicles, and communication equipment to facilitate control, by the commander and his staff, of over-all command and administrative functions of the battalion.

	b. The commander, his staff officers or their representatives, and the necessary enlisted per-



sonnel required for command post operation nor mally are located at the command post.

c. The location of the battalion command pos t is prescribed by the battalion commander. Recom mendations for its general location are made to the commander by the S-3, following consultation with the communication officer.

367. RECONNAISSANCE BATTALION LIAISON-GEN ERAL, a. The battalion maintains liaison with higher headquarters and adjacent units. Each of the liaison officers in the reconnaissance battalion is mounted in aradio-equipped 1/4-ton truck. The liaison officers are representatives of the battalion commander. Each company maintains liaison with battalion headquarters or other units, as required, by means of organic liaison agents. Each liaison agent is mounted in aradio-equipped 14-ton truck.


	b. The communication officer should maintain personal liaison with the division signal officer and the communication personnel of attached and ad jacent units.

	368. RADIO COMMUNICATION, RECONNAISSANCE BATTALION-GENERAL. Radio is the principal means of communication in the reconnaissance battalion. Radiotelegraph operators are authorized for the medium-power radiotelegraph-telephone sets. All personnel, including officers, are trained to operate the voice radio sets.

	369. RECONNAISSANCE BATTALION RADIO COMMU NICATION TO HIGHER HEADQUARTERS, a. The di-



vision reconnaissance net (fig. 19) provides direct communication between the division G-2 and S-2's of the combat and reserve commands, the recon naissance battalion command post, and other units as required. The radio of the division G-2 is the net control station. This net is used for the ex change of information pertaining to the enemy.


	b. The division command net (fig. 18) is used for command and tactical control of units operat ing directly under division control. The net handles traffic pertaining to tactical operations. The station of the division G-3 is the net control station. The station of the reconnaissance battalion execu tive officer located in the command post is a secondary station in this net.

	c. The division administrative net (forward) (fig. 20) is used for the purpose of exchanging administrative messages pertaining to supply, evacuation, and personnel. The radio station of the division G-4 is the net control station. The station of the reconnaissance battalion S-4 located in the command post is a secondary station in this net.

	d. Air-ground communication is accomplished in two ways:

	(1) Liaison planes, organic to the division, use the same type voice radio sets as, and are capable of communicating with, ground units.




	(2) One very-high-frequency voice radio set, of the type installed in aircraft, is authorized for communication with sup porting Air Force aircraft. It normally is operated by Air Force personnel attached






to the battalion for combat operations, as is the set employed in the combat com mand. For further information, see paragraph. 205.



370. RECONNAISSANCE BATTALION COMMAND NETS.


	a. The battalion command net (voice) (fig. 65) is used for direct radio command during fastmoving situations, particularly when the situation permits handling of traffic in the clear. The radio station of the battalion S-3 is the net control sta tion. This net provides direct contact between the battalion commander and staff and all reconnais sance company commanders of the battalion.

	b. The battalion command net (C-W) (fig. 66) parallels the battalion command net (voice) and is used for the same purposes. In addition, it is used for handling cryptographed messages, written mesages that must be copied accurately, and all messages when the voice radio sets ara out of range. The radio station of the battalion S-3 is the net control station.





371. RECONNAISSANCE BATTALION HEADQUARTERS

N.ET. Each armored vehicle and many unarmored vehicles of the battalion headquarters are au thorized medium- or low-power voice radio sets. These sets operate together on a headquarters net (fig. 65). The radio station in the vehicle of the battalion executive officer usually is designated as the net control station. This net is used for inter communication between staff sections during marches, and for communication between echelons of the headquarters.

[image: Figure, page 272]

65. Typical radio nets, reconnaissance battalion (voice).

[image: Figure, page 273]

Figure 66. Typical radio net, reconnaissance battalion command net (C-W).



372. RECONNAISSANCE COMPANY COMMAND NET.

The reconnaissance company command net (fig. 67) is used for command and tactical control of the company. The station of the company commander is the net control station. This voice net provides direct communication between the company com mander, the platoon leaders, and the company maintenance section.

373. RECONNAISSANCE PLATOON NET. The recon naissance platoon net (fig. 67) provides communi cation between elements of the platoon. The platoon leader operates in both this net and the company command net.

374. RECONNAISSANCE BATTALION WIRE COMMU NICATION—GENERAL. Wire communication is used to supplement radio communication. It is installed when required. The wire system rarely is extended to maintain communication during movement. The use of wire communication depends upon the situation and the time available for con struction. Figure 68 shows the basic wire system for the reconnaissance battalion. This system may be altered or expanded, consistent with the time, equipment, and personnel available.

375. RECONNAISSANCE BATTALION WIRE COMMU NICATION TO HIGHER UNITS. The next higher unit will construct wire lines to the reconnaissance bat talion command post whenever wire is employed. The division may supply radio relay terminal equipment and the necessary operating personnel for additional communication in special situations. (See pars. 93 and 132.)


[image: Figure 67. Typical radio nets, reconnaissance company.]
Figure 67. Typical radio nets, reconnaissance company.

[image: Figure, page 276]

Figure 68. Typical wire system, reconnaissance battalion.

376. RECONNAISSANCE BATTALION LOCAL WIRE INSTALLATION. The switchboard and local lines are installed by unit personnel. Communication personnel are trained to lay wire and operate the switchboard as secondary duties. Telephones are shared whenever possible, to reduce the amount of construction. Lines are placed so as to avoid de struction by moving vehicles or personnel. The switchboard is located in a position convenient to trunk and local lines, preferably in acovered position. It should be located so that it will be as safe as possible from enemy fire. The exact loca tion of the switchboard depends upon the local situation and terrain. Often the switchboard may be located in a dugout or basement; if an adequate location is not available, it may be placed in an armored vehicle or a prepared fox hole. Operators must be alert, courteous, and efficient and must have complete knowledge of their wire network and telephone directory so that they can complete calls quickly and accurately.



Section IV. COMMUNICATION DURING MARCHES AND IN BIVOUAC, RECONNAISSANCE BATTALION

377. COMMUNICATION DURING MARCHES-GEN ERAL. Unless listening silence is ordered, radio will be the principal means of communication used within all elements of the battalion during marches. During listening silence, control is maintained by the use of command liaison and supervision, and the use of visual and messenger communication. Good control can be insured only through extensive prior planning, thorough briefing of all personnel, use of an adequate unit standing operating pro cedure, and continuous command liaison and supervision.

378. RADIO COMMUNICATION DURING MARCHES, RECONNAISSANCE BATTALION. During marches, radio nets are so established as to insure adequate control of the entire battalion. The battalion com mand nets are used to provide communication be tween the battalion headquarters and the compan ies. The march unit within the reconnaissance battalion normally is a company. Both battalion command nets usually will be operated. The voice net is used to control the march when distances are not excessive; the radiotelegraph-telephone net, which parallels the voice net, is used for the trans mission of messages that must be cryptographed and for the transmission of all messages when dis tance precludes the use of voice radio sets. A wellplanned and well executed march will not require frequent use of radio. To decrease the number of transmissions and to facilitate control, all radio sets of a reconnaissance company may be operated on the company channel. During periods of listen ing silence, all radio sets are manned with receivers on and the radio set ready for instant operation.

379. MESSENGER COMMUNICATION DURING MARCHES, RECONNAISSANCE BATTALION. Within the battalion headquarters, mounted messengers are detailed to follow command and staff vehicles in order to provide messenger service. The vehicle of the battalion message center is plainly marked so that it can be located quickly by incoming mes sengers. Use of messengers is of particular impor tance during periods of listening silence. A planned use of scheduled messengers will facilitate the handling of routine tactical and administrative messages, and will reduce the number of special messengers required.

380. VISUAL COMMUNICATION DURING MARCHES, RECONNAISSANCE BATTALION. Arm and hand signals are used for column control whenever possible, in preference to radio communication. Vehicular panels are displayed in accordance with the division SOI. Pyrotechnic signals are kept in readiness for emergency use. Both panels and pyrotechnic signals are especially useful for identification to friendly aircraft.

381. RECONNAISSANCE BATTALION COMMUNICA TION IN BIVOUAC-GENERAL. Listening silence often will be required of units in bivouac. If listening silence is not in effect, the use of radio should be restricted to emergency transmissions and messages necessary to the security of the unit. The reconnaissance battalion utilizes wire and messenger in preference to radio. The use of radio depends on the conditions of security and the prob able employment of the unit. Liaison is main tained with higher headquarters and with adjacent units when deemed necessary.

382. RADIO COMMUNICATION IN BIVOUAC, RECON NAISSANCE BATTALION, a. If listening silence is not ordered, minimum transmissions are made, and maximum use is made of the other means of communication. Normally, in bivouac, only one battalion radio net will operate; this will be a warning net established to maintain the security of the unit. This net normally will consist of one station from each company and stations located at outposts. Patrols will operate on their normal unit net.


	b. Battalion radio stations in higher nets oper ate as directed by the net control stations. If radio communication is necessary, these nets often are consolidated in bivouac so that only one station is in communication with higher headquarters. If adequate wire communication is available, all radio nets may be closed.

	e. Full use is made of remote control systems. Radio sets and remote control systems are utilized so that minimum personnel are required for opeiation.

	383. MESSENGER COMMUNICATION IN BIVOUAC, RECONNAISSANCE BATTALION. Within the bat talion command post, messengers operate under the direction of the message center chief. He will establish scheduled messenger service to units of the battalion. A reliable scheduled messenger service will restrict the use of special messengers to cases of extreme urgency.

	384. WIRE COMMUNICATION IN BIVOUAC, RECON NAISSANCE BATTALION. Higher headquarters will construct wire lines to the reconnaissance battalion whenever the situation permits. The battalion



wire system is installed and operated by personnel of the battalion. Normally, this system will consist of a switchboard at the battalion command post, with lines to the companies and locals to the battal ion commander and staff. Wire communication normally is not established within companies un less elements of the companies are separated from their headquarters or its use is desirable in the provisions for local security.



Section V. PREPARATION FOR THE ATTACK, RECONNAISSANCE BATTALION


	385. PLANNING FOR COMMUNICATION, a. An adequate and efficient communication system re quires not only equipment and trained personnel, but also thorough and constant planning. The communication officer is kept informed of all cur rent operations and joins with the battalion commander and battalion staff members in planning for future operations. Details pertaining to com munication are coordinated with higher, adjacent, and subordinate units. Provision for alternate means of communication must be included in the planning stage.

	b. Once a plan has been adopted, all personnel concerned must be well-briefed in its operation. Each section, team, and individual concerned must fully understand the mission and the procedure to be employed in its accomplishment.

	c. When the reconnaissance battalion is to oper ate over a wide area with an extended distance between its units, or between the battalion and the



division, plans should include a request for attach ment of division liaison planes. These planes can be used profitably for command liaison, for trans portation of liaison personnel and messages, and as intermediate radio stations.

386. RECONNAISSANCE BATTALION LIAISON DURING PREPARATION FOR THE ATTACK. The details of planning are coordinated by liaison with units concerned. Personal contact between the communi cation officer and higher, adjacent, and subordinate units is made whenever the situation and time permit. Each company maintains a messenger or liaison agent at the battalion headquarters forward echelon. Liaison should be continuous.

387. RADIO COMMUNICATION DURING PREPARA TION FOR THE ATTACK, RECONNAISSANCE BATTAL ION. Available radio equipment and personnel are checked against the requirements for radio communication. Training and maintenance must be continuous. If radio communication require ments cannot be filled by available equipment or personnel, arrangements must be made for additional support. Radio sets and nets are tested by actual operation whenever the situation and the security conditions permit.

388. WIRE COMMUNICATION DURING PREPARATION FOR THE ATTACK, RECONNAISSANCE BATTALION. Wire communication is especially desirable during the planning stage and for as long thereafter as possible. Wire rarely is installed below company level during this phase.

389. RECONNAISSANCE BATTALION COMMAND POST DURING PREPARATION FOR THE ATTACK. The bat talion command post is located as close to the line of departure as practicable. Radio, messenger, and often wire communication are provided between the forward and rear echelons of the headquarters. If preparation is made during listening silence, radio sets will be maintained ready for instant operation.

390. RECONNAISSANCE BATTALION SIGNAL SUPPLY AND MAINTENANCE IN PREPARATION FOR THE AT TACK. Signal maintenance is continuous, but is intensified during the preparation for attack. All equipment is rechecked, and defective equipment is repaired or replaced. Adequate signal supplies are obtained prior to the attack. Expendable sup plies must be available to cover the probable period of the attack.



Section VI. COMMUNICATION DURING THE ATTACK, RECONNAISSANCE BATTALION

391. GENERAL. During the attack, radio neces sarily is the principal means of communication. Listening silence may be in effect until initial con tact has been made with the enemy. Movement normally will preclude the use of wire. Messenger and visual communication are used extensively until listening silence is lifted. After the attack has been launched, orders usually are fragmentary and usually are issued by radio.


	392. RECONNAISSANCE BATTALION COMMAND POST DURING THE ATTACK. Communication be tween the echelons of the battalion headquarters is maintained by radio. Contact between these echelons normally is maintained on the head quarters net to preven t overloading the battalion command net. The battalion message center will operate at the forward echelon. Scheduled mes senger runs are maintained whenever possible to handle routine tactical and administrative traffic.

	393. RECONNAISSANCE BATTALION LIAISON DUR ING THE ATTACK. Liaison is maintained with higher headquarters and adjacent units. Each company will keep a liaison agent with the battal ion headquarters. A company operating directly under combat command control normally will send an officer to combat command headquarters to act in a liaison capacity. Each liaison officer is pro vided with a radio set which he uses in his unit radio net or in the net of the unit to which he is. sent. Liaison officers make use of other available means of communication as needed.

	394. RADIO COMMUNICATION DURING THE ATTACK, RECONNAISSANCE BATTALION, a. In the attack, maximum use is made of radio. If the attack com mences under listening silence, all radio sets are manned and ready for operation. Listening silence normally will be lifted when enemy contact is made. Efficient radio communication under these circum stances demands discipline and alertness from all concerned.




	b. All battalion radio nets will be in operation during the attack. Messages are encrypted when necessary. The bulk of all voice radio messages, however, will be sent in the clear, but messages are not transmitted indiscriminately in the clear. The writer makes a separate decision as to how each message is to be transmitted. If the message is to be transmitted in the clear, it is worded so as to give as little information as possible to the enemy. Locations of friendly forces are encoded by use of map coordinate codes.

	c. A reconnaissance company may be detached from the reconnaissance battalion and attached to a combat command or similar unit. The company commander of such a unit will report out of the reconnaissance battalion command nets and into the command nets of the unit to which attached. (See fig. 30.)

	395. WIRE COMMUNICATION DURING THE ATTACK, RECONNAISSANCE BATTALION. Wire communica tion is maintained until the forward echelon of the headquarters moves forward. Whether or not wire communication is to be installed or extended after movement is dependent upon the situation. Wire is not installed unless sufficient time is available to construct the lines and allow operation.

	396. VISUAL COMMUNICATION DURING THE AT-TACK, RECONNAISSANCE BATTALION. Arm and hand signals are used for column control in pre ference to radio. Vehicular panels are displayed as designated in the SOI for identification to friendly aircraft.





Section VII. COMMUNICATION DURING REORGANI ZATION AND DURING EXPLOITATION RECONNAIS SANCE BATTALION



397. COMMUNICATION DURING REORGANIZATION.

During reorganization, all means of communica tion used during the attack are continued in opera tion. The communication officer effects repairs and improvements in the communication system, and makes recommendations for changes incident to the next operation. Every effort is made to repair or replace faulty communication equipment and to resupply such items as radio tubes, fuses, and batteries. Wire communication is installed during this period if sufficient time is available.

398. COMMUNICATION DURING EXPLOITATION. Ra dio is the principal means of communication dur ing exploitation. All communication personnel must be kept informed of the contemplated tactical organization. Prior planning must be so complete that any changes in tactical organization will not affect communication seriously for any extended period of time. The channels on the medium-power voice radio sets must be preset to net with units with which the reconnaissance battalion might operate during this phase.

399. RECONNAISSANCE BATTALION COMMAND POST DURING EXPLOITATION. The reconnaissance battalion headquarters normally operates in two echelons. Communication personnel are used in shifts, whenever possible, in order that necessary rest may be obtained. The movement and use of messengers is controlled carefully to prevent their employment in areas not clear of enemy troops. If it becomes necessary to send a messenger through doubtful areas, he should be informed of the situation, and instructed in the security measures to be observed in the event of capture. The use of double messengers may be desirable under such circumstances.

400. RECONNAISSANCE BATTALION LIAISON DURING EXPLOITATION. Liaison is continued during the exploitation phase. Normal channels of communi cation are used. Although liaison officers are as signed their own vehicles, consideration should be given to the possibility of furnishing them with armored vehicles or liaison planes for transporta tion.

401. RADIO COMMUNICATION DURING EXPLOITA TION, RECONNAISSANCE BATTALION. Full use is made of radio communication during this phase of an operation. Provision is made for the use of relay stations when distances between elements become so great that they interfere with the oper ation of the radio sets. These relay stations may be either vehicular radio sets or radio sets operating from liaison planes. During the exploitation, the units of the reconnaissance battalion must, in many cases, rely upon radio communication more than any other unit in the armored division.

402. WIRE COMMUNICATION DURING EXPLOITA TION, RECONNAISSANCE BATTALION. Wire com munication seldom can be used during the exploita tion. If the battalion is to halt during the hours of darkness, it is likely that the division will construct a telephone line to the battalion headquarters, if it is within a reasonable distance. Under similar circumstances, the battalion itself might construct a telephone line to a particularly important outpost or observation post, or to other critical points, for its own protection. Full use of short wire circuits is made where physical security would be question able if radio were used.

403. VISUAL COMMUNICATION DURING EXPLOITA TION, RECONNAISSANCE BATTALION. Visual sig nals are used for column control, and vehicular panels are displayed for identification to friendly aircraft. Because of its organization, the recon naissance battalion is capable of being employed over a wide area. Emergency visual signals—pyro technics or smoke—often are used between elements for identification and for transmission of prearranged messages.



Section VIII. PREPARATION FOR THE DEFENSE, AND COMMUNICATION DURING THE DEFENSE, RECONNAISSANCE BATTALION

404. PLANNING FOR COMMUNICATION. All avail able means' of communication are used in the defense. The tactical employment of the recon naissance battalion in the defense will determine the relative use of wire and radio communication.

The communication system employed in a mobile defense will be similar to that employed in the attack. However, the wire system may be ex panded to include the company headquarters, out posts, and observation posts. Details pertaining to' communication are coordinated with higher, ad jacent, and subordinate units. If the battalion is employed in a sustained defense, it will require use of a greater amount of wire than is authorized the unit. Planning should include the actions neces sary to obtain the additional equipment required for this type of operation. Alternate means of communication always are provided.

405. COMMUNICATION DURING THE DEFENSE. The communication system used within the reconnais sance battalion is designed to support the tactical plan. In a mobile defense, the communication sys tem employed is similar to that employed during the attack. In a sustained defense, the communica tion system is expanded to include additional wire and messenger service. Elements not actively en gaged with the enemy normally maintain listening silence. The wire system must provide adequate communication facilities between all elements. During this type of operation, lateral communica tion between adjacent front-line units is essential. The wire communication system is expanded continually and improved as long as the battalion occupies a defensive position. When the battalion is deployed over extended distances, as when per forming a covering mission for the division, radio communication normally will be utilized. Because of the distances between units, care must be taken to site radios in locations which will insure maxi mum transmission range.

406. RECONNAISSANCE BATTALION COMMAND POST DURING DEFENSE. In selecting the command post, consideration must be given to concealment, cover, and protective shelter for the communication per sonnel and equipment. Alternate wire lines are constructed, and nonessential vehicles are sent to the rear. In defensive actions, the command pos t should be located so that minor enemy penetrations will neither disrupt communication nor necessitate undue movement. Alternate command post loca tions are selected and prepared for occupation.

407. RADIO COMMUNICATION DURING DEFENSE, RECONNAISSANCE BATTALION, a. Radio commu nication is replaced rapidly by wire and messenger communication in asustained defense. As wire communication becomes available, aminimum amount of radio communication is maintained, principally for stand-by operations. Elements ac tively engaged with the enemy, and mounted patrols, still may require the use of radio. The battalion will operate in higher headquarters nets as directed. If wire communication is available to higher headquarters, the combat command admini strative net normally will be closed and operation will be required on only the combat. command command net. In this case, the combat command command net will act as a warning net and will be silenced to all but emergency transmissions.

Within the battalion, the battalion command net is used as a warning net. The radiotelegraphtelephone net may not operate unless contact is lost on the voice net. The battalion command net may include each company and installation as well as observation posts and outposts. If wire communication is available, the battalion com mand net is used only for emergency transmis sions.


	b. During the defense, radio security is of para mount importance because the enemy may have sufficient time to act on any information he may receive from opponent's transmissions. The best radio security is radio silence. Because this often is not practicable within the armored division, all precautions must be taken to insure correct procedure, minimum transmissions, and use of encrypted messages.

	c. If the reconnaissance battalion is given a covering mission which requires dispersion of troops over a wide front, radio communication will be used almost to the exclusion of wire com munication. Wire communication in most cases is impracticable because of the distances involved. In selecting and occupying positions, considera tion must be given to the careful selection of desir able sites for radio sets, especially the shorter range radiotelephone sets. These sites are selected to insure maximum transmission range. Inasmuch as elements of the reconnaissance battalion may be out of radiotelephone range, consideration should be given to the possible assignment of mediumpower radiotelegraph-telephone sets to those






separated units. These radio sets, if procured, undoubtedly will be diverted from their primary function. Possible sources of procurement are the division signal company and the reconnaissance battalion headquarters.

408. WIRE COMMUNICATION DURING DEFENSE, RE CONNAISSANCE BATTALION. A strong defensive position requires a reliable and secure communi cation system. Therefore, messenger and wire communication is exploited to the utmost. Initially, a wire system is installed to provide communica tion between the battalion headquarters and each reconnaissance company. It is extended to include communication to platoons, observation posts, and outposts. Sufficient wire equipment is not avail able within the reconnaissance battalion to con struct a complete defensive wire system; there fore, if such a system is to be constructed, additional equipment must be provided by higher headquarters.





CHAPTER 8 — ARMORED DIVISION ARTILLERY

409. GENERAL. The mission of the armored di vision artillery is to provide artillery support for the elements of the armored division. Rapid, re liable, and flexible communication systems are vital in accomplishing this mission.

410. DIVISION ARTILLERY SIGNAL ORDERS-GENERAL. The signal operation instructions and standing signal instructions are distributed by the division signal officer. For further information on signal orders, see paragraphs 29-31.


Section II. ORGANIZATION, ARMORED DIVISION ARTILLERY

411. GENERAL. The division artillery, armored division (fig. 69), consists of the headquarters and headquarters battery; one field artillery bat talion, 155-mm howitzer, self-propelled, armored; three field artillery battalions, 105-mm howitzer self-propelled, armored; and one antiaircraft artillery, automatic weapons battalion, self propelled. Each field artillery battalion consists of a headquarters and headquarters battery, three howitzer batteries, and a service battery. The anti aircraft artillery automatic weapons battalion consists of a headquarters and headquarters bat tery and four automatic weapons batteries.



412. DIVISION ARTILLERY COMMUNICATION FACILI


	TIES, a. Each battery in the armored division artillery contains communication personnel and equipment to install, operate, and maintain the communication facilities necessary for the employ ment of this artillery.

	b. All means of communication must be utilized. No one means is considered primary and relied upon exclusively. Radio, wire, and messengers are the principal means of communication. Other means of communication available are visual and sound.

	413. DIVISION ARTILLERY COMMUNICATION EQUIP MENT. There is sufficient communication equip ment available to enable the division artillery units to establish and maintain communication within and between all units and elements of the division artillery, as well as with reinforced, sup ported, and supporting units. For further infor mation, see appropriate tables of organization and equipment.

	414. DIVISION ARTILLERY RADIO EQUIPMENT. The radio equipment consists of radio sets and asso ciated equipment, together with the equipment




[image: Figure 69. Organizational chart, armored division artillery.]
Figure 69. Organizational chart, armored division artillery.

necessary for organizational maintenance and repair. The radio sets used include medium-power radiotelegraph-telephone and medium- and lowpower radiotelephone sets. The medium-power radiotelegraph-telephone sets generally are used for command, intelligence, and administrative purposes within the battalions, between battalions and division artillery headquarters, and between division artillery headquarters and higher head quarters. The medium-and low-power radiotele phone sets are used for voice radio communication between and within all units of the battalion and with higher, supporting, supported, and adjacent units. A low-power radio of the "handie-talkie" type is used by forward observers for direct con tact with supported troops.


	415. DIVISION ARTILLERY WIRE EQUIPMENT. The wire equipment consists of switchboards, tele phones, field wire, and wire-laying equipment, to gether with certain items for wire maintenance and construction.

	416. DIVISION ARTILLERY VISUAL EQUIPMENT. The visual communication equipment consists of flags, pyrotechnics, and panels. Panel sets designed for signaling are issued to the battalion headquarters batteries for emergency ground-to-air communi cation. Pyrotechnics include signal flares and col ored smokes. Arm and hand signals are used for column control and signaling within units.

	417. DIVISION ARTILLERY COMMUNICATION PER-SONNEL. The communication officer is a staff



officer. He advises the commander on communica tion requirements. He is charged with the plan ning, operation, and maintenance of the communi cation system of his headquarters and subordinate units. For detailed information on the duties of other communication personnel, see paragraph 6-13.


	418. FIRE-DIRECTION CENTER-GENERAL. The firedirection center consists of the necessary person nel, equipment, and communication facilities to as sist the commander in the execution of his orders and in directing the fires of battalions or howitzer batteries. Commanders must be able to maneuver and mass the fires of their organizations. To obtain this massing and maneuverability, the fire-direc tion center must have adequate and reliable com munication at all times.

	419. FORWARD OBSERVERS-GENERAL, a. There are nine forward observers in each 105-mm field artillery battalion; three of these are assigned to each howitzer battery. There are two forward observers in the 155-mm field artillery battalion; they are assigned to battalion headquarters.

	b. Forward observers provide observation for close-support fires; they operate with companies of the supported unit. If operating with a tank company, the observer is mounted in a tank fur nished by the tank company. If operating with armored infantry, the observer uses a i/4-ton truck or moves on foot. The primary mission of forward



observers is to observe the movements of the sup ported unit and to adjust artillery fire on any hostile elements which interfere with the mission of that unit.

c. Communication normally will be by radio, although wire is installed whenever practicable. It is essential that forward observers have com munication with both the supported unit and their battalion. Forward observers' radio equipment must be preset for operation on the battalion firedirection channel as well as one of the three addi tional fire-direction channels (A, B, C). Wire communication will be extended to forward ob servers when the situation and time permit.

420. DIVISION ARTILLERY ORGANIC LIGHT AVIA TION, a. Division artillery headquarters battery and each field artillery battalion contain light aviation sections. The senior pilot assigned to divi sion artillery headquarters is the artillery light aviation officer on the staff of the division artillery commander.

b. The unit communication officer supervises the communication installations of the light aviation section. Each liaison plane is equipped with a radio set for communication with the unit's firedirection center. Normally, the radio is preset for operation on the fire-direction channel of the divi sion artillery and the fire-direction channel of the battalion.

421. DIVISION ARTILLERY RADAR, a. General. Each 105-mm field artillery battalion of the armored division artillery contains a countermortar section. This section is equipped with a radar set and the necessary personnel and equipment for locating hostile mortars and other targets.

b. Communication. The coimtermortar section is equipped to operate radio, wire, and messenger communication.



Section III. ORGANIZATION FOR COMBAT, ARMORED DIVISION ARTILLERY


	422. GENERAL, a. Armored artillery is a suporting arm. To be effective, artillery fire suppor t must be coordinated with the action of the sup ported unit. Efficiency of artillery suppor t depends upon adequate control, liaison with supported units, and dependable communication and obser vation. Proper organization for combat directly affects the efficiency of artillery support.

	b. The 105-mm field artillery battalion nor mally is given the mission of direct support of a combat command. The 155-mm battalion is placed in general support of the division. The 155-mm battalion may be given a general-support rein forcing mission. When a combat command is oper ating independently, its supporting artillery may be attached.

	423. DIVISION ARTILLERY LIAISON-GENERAL, a. Liaison between the field artillery and supported units is maintained at all times. This is accom plished by keeping liaison officers with the sup ported unit and its battalions and by command



liaison between the commanders concerned. Liaison officers represent their battalion commanders and advise the commanders of the supported units on field artillery matters. Prior to the attack, the liaison officer will—


	(1) Obtain information on the situation.

	(2) Obtain necessary maps, .overlays, etc.

	(3) Consult with communication officers on signal matters.

	(4) Verify serviceability of signal equip ment.

	(5) Consult with the battalion S-3 on opera tions matters

	b. Liaison officers in the 105-mm field artillery battalions are equipped with radio sets to permit operation on a command channel of the supported unit as well as on a fire-direction channel of their own field artillery battalion. In -certain situations, it may be necessary for the liaison officers to use medium-power radiotelegraph-telephone sets (ob tained from the howitzer battery) to insure con tinuous communication to the artillery battalion.

	e. When directed, a reinforcing artillery bat talion will maintain aliaison officer with the re inforced artillery unit and, if so ordered, with higher headquarters. This officer is equipped to operate in the command net of the reinforced unit as well as in the fire-direction net of his own battalion.



424. DIVISION ARTILLERY COMMUNICATION WITH ATTACHED OR REINFORCING ARTILLERY, a. Wire. When a field artillery battalion is attached to a battalion of the armored division artillery, the unit to which attached is responsible for establish ing wire communication with the attached unit. When field artillery reinforces armored field ar tillery, the reinforcing unit is responsible for establishing communication with the reinforced unit when practicable.

b. Radio. When radios of attached or reinforc ing units cannot operate with the radios of the organic units, radio equipment and suitable oper ating personnel must be exchanged between the fire-direction centers of the attached or reinforc ing units and the organic unit. Type radio nets used in such situations are shown in Figure 70.



Section IV. FIRE-DIRECTION COMMUNICATION, ARMORED DIVISION ARTILLERY

425. GENERAL. To permit flexibility of operation, fire missions may be handled by the division, bat talion, or battery fire-direction center. Each howitzer battery is capable of handling a separate mission or of acting independently if necessary. The battalion also is organized so that it can func tion independently from division artillery head quarters.

426. DIVISION ARTILLERY HEADQUARTERS RADIO NETS. Three voice nets are employed by head quarters, division artillery. These nets include one for fire direction, one for communication between countermortar sections, and one for division artil-
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Figure 70. Typical radio nets that may be employed when a motorized field artillery battalion reinforces an armored field artillery battalion.

lery headquarters command purposes. In addition, one net employing medium-power radiotelegraphtelephone sets is used for command functions. Figures 71 and 72 show type radio nets of armored division artillery.
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Figure 71. Typical radio nets, armored division artillery.
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Figure 72. Typical radio net, division artillery radar net.

427. ARMORED FIELD ARTILLERY BATTALION (105- MM) RADIO NETS. Five voice radio nets are used by the 105-mm artillery battalion. These include one battalion fire-direction net, three alternate firedirection nets, and one command net. One net, using radiotelegraph-telephone sets, is established for command functions and exchanging intelli gence information. Figures 73 and 74 show type radio nets of the 105-mm field artillery battalion. The fire-direction nets (A, B, and C) also are available for use by howitzer batteries operating on separate missions.

428. ARMORED FIELD ARTILLERY BATTALION (155- MM) RADIO NETS. Three voice radio nets are em ployed by the 155-mm field artillery battalion. These include one net for battalion fire direction, one net for command, and one alternate firedirection and air-observation net. One net, using radiotelegraph-telephone sets, is provided for command functions and exchanging intelligence information. Figures 75 and 76 show type radio nets used by the 155-mm field artillery battalion.

429. ANTIAIRCRAFT ARTILLERY AUTOMATIC WEAP ONS BATTALION RADIO NETS. Two nets are em ployed by the antiaircraft artillery automatic weapons battalion; one is for fire control and the other for command. In addition, one net, using radiotelegraph-telephone sets, is established for antiaircraft artillery intelligence service (AAA-IS). Figure 77 shows type radio nets used by the antiaircraft artillery automatic weapons battalion.
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Figure 73. Typical radio nets, armored field artillery bat talion (105-min) command nets.
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Figure 74- Typical radio nets, armored field artillery bat talion (105-mm) fire-direction nets.
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Figure 75. Typical radio nets, armored field artillery bat talion (155-mm) command nets.
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Figure 76. Typical radio nets, armored field artillery bat talion (155-mm) fire-direction nets.


[image: Figure 77. Typical command, fire control, and AAAIS radio net for an antiaircraft artillery]
Figure 77. Typical command, fire control, and AAAIS radio net for an antiaircraft artillery


	430. DIVISION ARTILLERY WIRE COMMUNICATION-GENERAL. Wire circuits are installed by division artillery headquarters and subordinate units to parallel existing radio nets. The wire system will be established if the time and situation permit.

	431. DIVISION ARTILLERY WIRE SYSTEM. Type wire installations of division artillery are shown in figure 78. Division artillery personnel make local installations at the division artillery command post and install the circuits to organic and at tached battalions. Division signal personnel install circuits from division headquarters to division artillery, headquarters. The installations shown fulfill requirements.

	432. ARMORED FIELD ARTILLERY BATTALION WIRE SYSTEMS, a. Wire capabilities of armored field artillery battalions are indicated in figures 79 and 80. These wire systems normally are installed when the time and situation permit. Variations and additions are covered by appropriate orders.

	b. Essential wire lines include local installa tions, circuits to liaison officers and radar installa tions, and direct circuits from each field artillery battalion fire-direction center to howitzer battery executives.

	c. Wire personnel of the howitzer battery in stall the direct circuit from the battalion firedirection center to the battery executive immedi ately on occupation of position. Although the how itzer battery personnel install the intercommuni cation system from the executive's position to the



gun sections, howitzer batteries also may install trunk circuits between battalion and battery switchboards when necessary.

d. Battalion wire personnel install local cir cuits, circuits to liaison officers, circuits to the radar installations, and circuits to the supported unit.

[image: Figure, page 312]

Figure 78. Command post wire communication, armored division artillery.

[image: Figure, page 313]

Figure 79. Wire systems, direct-support armored field artillery battalion (105-mm).
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Figure 80. Typical wire system, armored field artillery battalion (155-mm).

433. ANTIAIRCRAFT ARTILLERY AUTOMATIC WEAP ONS BATTALION WIRE SYSTEM. A typical wire installation for the antiaircraft artillery automatic weapons battalion is shown in figure 81.



Section V. COMMUNICATION DURING MARCHES AND IN BIVOUAC, ARMORED DIVISION ARTILLERY

434. RADIO COMMUNICATION DURING MARCHES. Unless radio or listening silence is imposed, each battalion will operate on one or more of its as signed battalion channels, as needed. In addition, each battalion commander will operate in the com mand net of the major serial with which his bat talion is operating.

435. MESSENGER COMMUNICATION DURING MARCHES, DIVISION ARTILLERY. Because radio communication may be denied at any time, full use must be planned for available messengers. A planned use of scheduled messengers will facilitate the handling of routine tactical and administra tive messages, and will reduce the number of special messengers.

436. VISUAL COMMUNICATION DURING MARCHES, DIVISION ARTILLERY. Pyrotechnics and other meth ods of visual communication provide an important alternate or supplementary means of communica tion during the march. All personnel should be familiar with the methods of visual signaling to be employed.
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Figure 81. Typical wire system, antiaircraft artillery auto matic weapons battalion (self-propelled).


	437. RADIO COMMUNICATION IN BIVOUAC, DIVI SION ARTILLERY. Radio operation generally will be restricted except for certain warning nets. All radio sets will be tested and tuned on their pre scribed channels. If radio or listening silence is not imposed, only command nets normally are operated.

	438. MESSENGER COMMUNICATION IN BIVOUAC, DIVISION ARTILLERY. Message centers are estab lished and maintained by each headquarters down to and including battalions. Messengers are sta tioned at each message center, and scheduled messenger service may be provided if the volume of traffic so warrants.

	439. WIRE COMMUNICATION IN BIVOUAC, DIVISION ARTILLERY. Wire installations will be kept to a minimum within the bivouac area. Circuits in stalled generally include only those necessary to link together the unit commanders at the various echelons.





Section VI. PREPARATION FOR THE ATTACK, ARMORED DIVISION ARTILLERY

440. PLANNING FOR COMMUNICATION. The com munication 'officer must join the commander and staff in planning for operations. The communica tion officer must keep informed of current opera tions. He establishes a communication system to provide adequate communication within the unit and from the unit command post to supported units during the attack. He insures that current signal orders, together with any required special prearranged signals or codes, are disseminated. He maintains close liaison with the communication officers of higher and supported units and coordin ates all communication plans and activities with the comander and with staff members concerned.


	441. FORWARD OBSERVERS IN PREPARATION FOR THE ATTACK, a. Before an attack, the forward observer will obtain the following information:

	(1) The situation.




	(2) Location of supported units.




	(3) Location of base point, check points, and prearranged or scheduled fires.




	(4) Prearranged and special codes.




	(5) Communication channels to be employed.




	b. The forward observer will ascertain that his signal equipment is operative and report to the liaison officer for instructions.

	442. RADIO COMMUNICATION DURING PREPARA TION FOR THE ATTACK, DIVISION ARTILLERY. Com munication is developed to permit the accomplish ment of the mission. Radio nets will be expanded as directed by the unit commander. Initially, the field artillery battalion may be set up to operate on two voice channels: one for command and one for fire direction. As the communication load in creases, the other radio nets become operative. All radio equipment must be tested and tuned for the forthcoming attack.




	443. WIRE COMMUNICATION IN PREPARATION FOR THE ATTACK, DIVISION ARTILLERY. In preparation for an attack, wire circuits are installed and main tained as time and the situation will permit.

	444. RADAR OFFICER IN PREPARATION FOR THE ATTACK. The radar officer of each battalion will reconnoiter for radar locations. He will coordinate his activities with those of the radar officer at division artillery headquarters. Zones of operation are assigned to each radar section of division ar tillery. Communication channels are prescribed for the operation.



445. DIVISION ARTILLERY SIGNAL SUPPLY AND MAINTENANCE IN PREPARATION FOR THE ATTACK,


	a. Responsibility. Each commander is responsible for the functioning of all signal equipment in his organization. The communication officer will su pervise the maintenance and repair of all signal equipment.

	b. Signal supply. The communication officer, in conjunction with the unit supply officer, formu lates and executes supply plans to insure replace ment of needed items of signal equipment.

	c. Signal maintenance. Organizational mainte nance will be performed by the user and the unit repairman. Field maintenance is performed by the division signal company personnel, and depot maintenance is performed in fixed installations at Signal Corps base depots.





Section VII. COMMUNICATION DURING THE ATTACK, ARMORED DIVISION ARTILLERY


	446. GENERAL, a. In offensive combat, field ar tillery positions are located well forward. In the attack, an armored field artillery battalion usually is closer to supported troops than is an infantry division artillery battalion, because of the—

	(1) Necessity for greater security from attack.




	(2) Rapidity with which a successful ar mored attack can ge t beyond the range of the artillery.




	(3) Required simplicity of the communica tion installations.




	b. In a meeting engagement, artillery units not already in position must occupy positions promptly. Units already in position may have to be displaced forward to support the attack.

	447. DIVISION ARTILLERY COMMAND POST DURING THE ATTACK, a. General. The extent of the com munication system installed in the command post depends on the situation and the time available. In some situations, radio may be the principal means of communication. In the attack of an organized position, time normally is available to permit the establishment of more detailed com mand post installations.

	b. Organization. A field artillery battalion com mand post might be organized as shown in figure 82. Basic installations shown can be expanded readily into a more elaborate system.




[image: Figure 82. Typical field artillery battalion command post arrangement.]
Figure 82. Typical field artillery battalion command post arrangement.

448. RADIO COMMUNICATION DURING THE ATTACK, DIVISION-ARTILLERY. Radio is the principal means of communication during the attack. Communica tion plans made prior to the attack include the possibility that all means of communication other than radio may be temporarily impracticable. Radio channels are preset so that all field artillery forward observers within the battalion may be netted on a common frequency. When the attack begins, all radio sets are manned and ready for instant operation. Listening silence usually is lifted when enemy contact has been made. The firedirection channel may be used to transmit fire commands to the howitzer battery while displace ment is in progress. This system of transmitting fire commands will be used until wire communica tion between the battalion fire-direction center and the howitzer battery is established.

449. WIRE COMMUNICATION DURING THE ATTACK, DIVISION ARTILLERY. Wire circuits for an attack will be installed to supplement the radio system when time and the situation permit. Wire is not installed unless sufficient time is available to in stall and allow operation of the system.



Section VIII. COMMUNICATION DURING REORGANI ZATION AND DURING EXPLOITATION, ARMORED DIVISION ARTILLERY

450. COMMUNICATION DURING EXPLOITATION, a. After an attack has reached its objective, the force commander may decide to continue the attack, to withdraw, or to defend. In any event, forces are regrouped to fit the new scheme of maneuver. Communication systems must be reorganized and altered to fit new plans.

b. The reorganization phase is a critical one for artillery communication systems. Artillery support must be continuous to protect the sup ported units and assist in defense against counter attacks. Artillery communication officers must maintain existing communication systems and be prepared to extend or modify these systems. Radio nets continue in operation.



451. COMMUNICATION DURING EXPLOITATION.

During exploitation, armored artillery may be at tached to a combat command operating inde pendently. If the division is operating as a unit, the artillery may be retained under centralized control. The communication system employed by artillery during exploitation is basically the same as that used in an attack. Maintenance of commu nication requires maximum effort by all commu nication personnelif lines of communication are extended.

452. DIVISION ARTILLERY ORGANIC LIGHT AVIATION DURING EXPLOITATION. The field artillery bat talion liaison planes should be under direct control of the field artillery battalion. Radio nets will re main unchanged. It is quite possible that air ob servers will furnish the bulk of fire missions during this period.


	453. DIVISION ARTILLERY LIAISON AND FORWARD OBSERVERS DURING EXPLOITATION. Liaison offi cers and forward observers will continue to func tion as during the attack (pars. 419, 423, and 441).

	454. DIVISION ARTILLERY COMMAND POST DURING EXPLOITATION. Rapid movement during exploita tion will compel rapid and frequent displacements. Maintenance of contact between units, and be tween the forward and rear echelons of the head quarters, requires message center personnel, messengers, communication personnel, and appro priate signal equipment at each installation. Mes sengers with transportation are established as needed at message centers. Organic aircraft may be used for drop and pick-up message service.

	455. RADIO COMMUNICATION DURING EXPLOITA TION, DIVISION ARTILLERY. Radio is the principal method of communication used by armored field artillery units during exploitation. Division artil lery will maintain contact with all artillery bat talions at all times. Rapid and frequent displace ments require continuous radio communication.

	456. WIRE COMMUNICATION DURING EXPLOITA TION, DIVISION ARTILLERY. During exploitation, the armored field artillery battalion will have little opportunity to employ wire communication, other than within the howitzer battery and between the howitzer battery and the battalion fire-direc tion center.



457. RADAR DURING EXPLOITATION, DIVISION AR TILLERY. Because of the excessive time consumed in reconnaissance, selection, and occupation of positions, radar may be of limited value during exploitation.



Section IX. PREPARATION FOR THE DEFENSE AND COMMUNICATION DURING THE DEFENSE, ARMORED DIVISION ARTILLERY


	458. PLANNING FOR COMMUNICATION. Commu nication procedures during the defense generally are the same as procedures for the attack. The division artillery communication officer must ob tain early information regarding the plan for defense. He must be prepared to recommend the use of existing wire circuits to increase the effi ciency of communication during the defense. Upon receipt of the plan for defense, the communication officer plans the communication system to be used by the units of division artillery. Communication installations usually are more elaborate in a defen sive situation than during a moving situation. The plans entail the following:

	a. Strict regulation of radio operation.




	b. The most effective use of existing wire circuits.

	e. Extension of wire circuits to parallel all radio nets in use in order to replace radio traffic with wire traffic as rapidly as possible.

	459. COMMUNICATION DURING THE DEFENSE, a. In amobile defense, the communication system



normally will be similar to that used during at tack. Alternate and supplemental means of com munication will be developed if the time and situ ation permit. Higher headquarters will dictate the employment of radio during a defensive situation.

b. In a sustained defense, sufficient time usu ally is available for installation of adequate wire communication nets as well as alternate and supplemental means.

460. WIRE COMMUNICATION DURING DEFENSE, DI VISION ARTILLERY. Wire communication should be provided for liaison officers and forward ob servers. To prevent interruption of communication with forward observers, duplicate wire circuits should be provided, if possible. Lateral circuits between field artillery battalions normally are es tablished. Alternate circuits are laid along differ ent routes. Permission to use commercial circuits or other circuits already in existence is obtained from the division signal officer. Where practicable, wire is laid to alternate positions to facilitate early action when these positions are occupied. Atten tion is given to maintenance and improvement of the wire circuits. Initially, wire is installed with great care; improvement of the wire net there after is continuous.





CHAPTER 9 — ARMORED ENGINEER BATTALION


Section I. GENERAL


	461. GENERAL. The mission of the armored engi neer battalion is to facilitate the movement of the armored division, and to increase its combat effectiveness, by means of general engineer sup port. In providing engineer support to the di vision, the battalion—

	a. Plans and supervises the operation of the battalion and attached engineer elements.

	b. Conducts engineer reconnaissance.




	c. Constructs, repairs, and maintains roads, fords, culverts, fixed or floating bridges, ferries, obstacles (including mine fields), landing strips, hasty command posts, crude shelters, and minor defensive installations.

	d. Executes demolitions and removes obstacles, including clearing passages through mine fields.

	e. Provides engineer personnel and equipment for hasty stream crossings, and assists in the re duction of enemy fortifications.

	f. Provides engineer supply service, including map supply and water points.




	g. Participates in missions other than engineer in case of emergency, when it has been determined definitely that such missions are more important than engineer work.

	462. SIGNAL ORDERS, ARMORED ENGINEER BAT-TALION. For tactical and technical operation, co ordination, and security, signal communication facilities are controlled through signal operation instructions (SOI), standing signal instructions (SSI), standing operating procedure (SOP), and signal annexes and orders. These instructions and orders are prepared by the division signal officer and published by division headquarters. Applicable portions of the division SSI and SOI are distrib uted for use within the battalion. Pertinent por tions of the division SOP are incorporated in the battalion SOP.





Section II. ORGANIZATION, ARMORED ENGINEER BATTALION

463. GENERAL. The armored engineer battalion (T/O&E 5-215N) is the engineer component of the armored division. It consists of a headquarters, headquarters and service company; a bridge company; four lettered companies; and a medical detachment (fig. 83). Each lettered company (T/O&E 5-217N) consists of a company head quarters and three platoons, and each platoon con sists of a platoon headquarters and three squads (fig. 84). The bridge company (T/O&E 5-218N) is composed of a company headquarters and two platoons, each platoon consisting of a platoon headquarters, two fixed sections, and one float section (fig. 85).
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Figure 83. Organizational chart, armored engineer battalion.
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Figure 84- Organizational chart, armored engineer company.
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Figure 85. Organizational chart, bridge company, armored engineer battalion.

464. ARMORED ENGINEER BATTALION COMMUNI CATION MEANS. Means of communication em p loyed within the battalion are radio, messenger, wire, sound, and visual. To insure dependable and adequate communication facilities, the armored engineer battalion installs and maintains as many means of communication as possible. Normally, radio communication is the one used most ex tensively.

465. ARMORED ENGINEER BATTALION RADIO COM MUNICATION-GENERAL. The radio equipment consists of radio sets and associated equipment, together with the equipment necessary for organi zational maintenance and repair. Medium-power radiotelegraph-telephone sets provide communica tion between the battalion and higher headquarters and from the battalion to its companies. Mediumand low-power voice sets provide communication within the company. The armored engineer battal ion is mobile; and all radios, except certain portable sets in the bridge company, are mounted in vehicles.


	466. ARMORED ENGINEER BATTALION MESSENGER COMMUNICATION-GENERAL, a. Personnel detailed as mounted messengers are used to carry maps, documents, important tactical messages, and tech nical reports, and to act as liaison agents. Because of the mobility of the armored engineer battalion, dismounted messengers are used infrequently.

	b. Message centers are established and operated at the battalion command post and at each com pany headquarters. The battalion communication officer is responsible to the commander for the efficient operation of the battalion message center. Each company commander is responsible for the operation of the company message center. The use of messages and message centers and the operation of command posts is the same for all units.

	467. ARMORED ENGINEER BATTALION WIRE COM MUNICATION-GENERAL. When the situation per mits, the armored engineer battalion uses wire for communication with division headquarters and with subordinate and supporting units. Dur ing fast-moving situations, wire communication



cannot be established. Wire usually is installed in bivouacs, in assembly areas, and in relatively sta tionary positions. Engineer units use wire com munication for such tasks as controlling traffic through mine fields or denies, maintaining contact with bridge construction parties, and coordinating working parties. Within the armored engineer battalion, the wire communication system is set up and maintained by personnel of the battalion communication section.


	468. ARMORED ENGINEER BATTALION VISUAL COMMUNICATION-GENERAL. Visual communica tion supplements other means in the armored engineer battalion. Visual means may become very important in special situations and operations when other means are not adaptable or suitable or when other means fail or become inadequate. Engineers use visual means for communicating with patrols and work parties at rivercrossing sites, road blocks, and mine fields, and for trans mitting panel messages to aircraft.

	469. ARMORED ENGINEER BATTALION COMMUNI CATION EQUIPMENT. There is sufficient equipment available to provide adequate communication with in the battalion between the battalion and higher and adjacent units, and between elements of the battalion and supported units.

	470. ARMORED ENGINEER BATTALION RADIO EQUIP MENT. The radio equipment consists of radio sets and those items necessary to perform organiza-



tionai maintenance ana repair. The radio sets include medium-power radiotelegraph-telephone sets, and medium- and low-power radiotelephone sets.



471. ARMORED ENGINEER BATTALION WIRE EQUIP-

MENT. The wire equipment consists of switch boards, telephones, and field wire, together with the necessary items for wire construction and maintenance. Sufficient wire equipment is provided to construct a wire system from battalion head quarters to companies and platoons when the bat talion is not operating over extended distances.



472. ARMORED ENGINEER BATTALION VISUAL EQUIP

MENT. The visual communication equipment con sists of flags, panels, and pyrotechnics. Flag and panel sets are supplied to all armored and certain other vehicles in the engineer battalion. Devices for visual communication are—


	a. Infrared signaling devices, used at night when operations demand radio silence and pro hibit the use of flares and other visible means of communication.

	b. Colored smoke grenades, used to transmit prearranged messages and to designate positions.

	c. Pyrotechnics, used to transmit messages in a prearranged pyrotechnic code.

	d. Colored and fluorescent panels, used for ground-to-air communication and for indentification purposes.

	e. Flashlights and flags, used to send Morse and semaphore code or other prearranged signals.



473. ARMORED ENGINEER BATALLION COMMUNI CATION PERSONNEL. The current tables of organ ization prescribe the communication personnel for the armored engineer battalion. The duties of these personnel are described in paragraph 6-13.

474. ARMORED ENGINEER BATTALION SIGNAL SUPPLY AND MAINTENANCE. Requisitions for sig nal equipment are submitted through the battalion supply officer to the division signal .supply officer. Maintenance and minor repairs are performed by communication personnel of the battalion under the supervision of the battalion communication officer. Major repairs are performed by the ar mored signal company.



Section III. ORGANIZATION FOR COMBAT, ARMORED ENGINEER BATTALION

475. GENERAL. For combat operations of the ar mored division, engineer troops are disposed in the manner that best will enable them to carry out their anticipated engineer tasks. The armored engineer battalion may move and function as a unit, or elements may be attached to or placed in support of other units of the division. Normally, one engineer company is attached to each of the combat commands. The remainder of the engineer battalion moves as a unit, performing general suppor t missions, and is prepared to reinforce the companies with the combat commands as re quired. Common duties assigned to engineers for types of combat operations are enumerated and discussed in FM 5-6.

476. ARMORED ENGINEER BATTALION COMMAND POST—GENERAL. The battalion command post is centrally located in the division zone, normally in the vicinity of the division command post. In this location, it can most effectively control subordi nate units of the battalion, maintain liaison with division headquarters, and aid other divisional units. Company and platoon command posts are mobile, and are located near the command pos t of the supported unit or near the engineer bat talion command post.

477. ARMORED ENGINEER BATTALION LIAISON-GENERAL. Liaison personnel are used between the armored engineer battalion and supported and supporting units. The engineer battalion may use officers or noncommissioned officers for liaison to other headquarters. Liaison personnel are repre sentatives of the battalion 'commander.

478. ARMORED ENGINEER BATTALION RADIO COM MUNICATION-GENERAL. For combat operations, radio is the most important means of communica tion employed by the battalion. Medium-power radiotelegraph-telephone sets are used for com munication from the battalion to higher and ad jacent units, and between the battalion and com panies. Medium- and low-power voice sets are used for communication within all elements of the battalion,


	479. ARMORED ENGINEER BATTALION RADIO COM MUNICATION TO HIGHER HEADQUARTERS. The ar mored engineer battalion will operate secondary stations in two or more division radio nets. These nets principally use radiotelegraph, but may be switched to voice transmission when desired.

	a. The division command net (fig. 18) is used for tactical control and command. It handles mes sages pertaining to tactical operations. The station of the division G-3 is the net control station (NCS). The radio station of the armored engineer battalion communication officer is a secondary station in this net.

	b. The division administrative net (fonvard) (fig. 20) is used for the purpose of exchanging administrative messages pertaining to supply, evacuation, personnel, and like matters. It pro vides direct communication between the division G-4 and the S-4's units operating directly under division control.

	c. The battalion may operate a secondary sta tion in the commanding general net. See para graph 123 for further information.





480. ARMORED ENGINEER BATTALION RADIO NETS.

The exact radio nets to be used within the ar mored engineer battalion depend on the tactical make-up and employment of the units. The follow ing typical radio nets are given as a guide to be used in planning. These nets normally are used within the battalion when there are no attach ments or detachments.



481. ARMORED ENGINEER BATTALION COMMAND

NETS. The battalion command net (C-W) (fig. 86) is used for the tactical command and control of the battalion. It is established between the bat talion headquarters and each of the engineer com panies and the bridge company. Frequently, engi neer companies will be detached from the bat talion. Detached companies report out of the radio nets of the engineer battalion, and report into radio nets of the unit to which attached. The radiotelegraph-telephone net is used for the trans mission of cryptographed messages, for written messages that must be copied accurately, and when the voice set is out of range. The battalion command net (voice) (fig. 86) generally will par allel the radiotelegraph-telephone net. It is used for direct command, particularly when the situa tion permits the handling of messages in the clear. These nets provide communication between the battalion commander and staff and the company commanders. The assistant division engineer and the reconnaissance sections enter these nets when away from the command post. Staff officers enter the voice net as required.



482. ARMORED ENGINEER COMPANY COMMAND

NET. The company command nets provide com munication between the company commanders and elements of their units. Each company will operate on a separate channel. Typical nets are shown in figure 87. The company commander will operate his dual-receiver voice radio set both in the battalion command net and in his company net.
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Figure 86. Typical radio nets, armored engineer battalion.


[image: Figure 87. Typical radio nets, armored engineer company.]
Figure 87. Typical radio nets, armored engineer company.

483. ARMORED ENGINEER COMPANY RADIO COM MUNICATION TO OTHER UNITS. An engineer com pany or comparable unit attached to a combat command or other unit will establish radio com munication with that unit. Methods used to estab lish this communication will be covered in the division standing operating procedure. Additional information will be obtained from the unit to which attached. Normally, the company com mander will enter the combat command command nets with the radio sets in his vehicle. He may maintain communication with the engineer bat talion by keeping a voice radio set of the company headquarters on the battalion command net. If his company is operating at a distance beyond the operating range of the voice radio set, he may, at scheduled intervals, report out of the com bat command command net (C-W) for a short period and enter the engineer battalion command net (C-W) to handle necessary messages. As a general rule, any element of the battalion attached to or supporting another unit will enter the com mand net of that unit. (See fig. 30.)

484. ARMORED ENGINEER BATTALION WIRE COM MUNICATION-GENERAL. During combat opera tions, wire communication may be used to fulfill certain needs. When the battalion is in bivouac or other relatively static situation, wire communi cation should be used to supplement radio and messenger communication. Since enemy intelli gence means will include radio intercept and ra dio direction-finding, security requirements may dictate that listening silence be imposed or that radio traffic be severely restricted. Under either of these circumstances, wire may become the prin cipal means of communication for the battalion. When wire is used, particularly in forward areas, patroling and proper tagging of lines are used to enhance signal security. When the distance be tween elements of the battalion makes the con struction of a direct wire line impracticable, the engineer element may enter the division wire net through the switchboard of any divisional unit in the vicinity. Previously established wire facili ties (commercial or military) are used where pos sible. The table of organization and equipment provides no personnel for installing and operating the battalion wire system; therefore, all commu nication personnel of each company and the bat talion are trained in the installation, operation, and maintenance of the wire equipment provided.



485. ARMORED ENGINEER BATTALION WIRE SYSTEM.

Figure 88 shows a method of using the wire com munication equipment to provide a wire system for the armored engineer battalion. The division signal company normally will install the wire line from division headquarters to the engineer bat talion switchboard.



Section IV. COMMUNICATION DURING MARCHES AND IN BIVOUAC, ARMORED ENGINEER BATTALION

486. COMMUNICATION DURING MARCHES-GEN ERAL. During division marches, the engineer bat-

[image: Figure, page 342]

talion may move as a unit, or certain of its ele ments may move with other divisional units. The tactical situation, advance reconnaissance reports, and anticipated engineer troop requirements gov ern the troop dispositions. Engineer duties are discussed in FM 5-6.


	487. RADIO COMMUNICATION DURING MARCHES, ARMORED ENGINEER BATTALION, a. When moving as a unit, the engineer battalion maintains com munication by radio with division headquarters and with subordinate units. Close contact with elements of the battalion enables the commander to furnish information and instructions to those elements and to redispose his troops, if necessary.

	b. When an engineer element (normally a com pany) is attached to or supports a divisional unit, it is necessary that communication be maintained with that unit. The radio sets in the vehicle of the company commander enter the command net of the supported unit. (See fig. 30.) In addition, the company maintains contact with the engineer bat talion by the use of a voice radio set in the engineer battalion command net. If distance becomes too great for voice communication, the radiotelegraphtelephone set may, at scheduled intervals, repor t out of the supported unit command net and into the engineer battalion command net to handle necessary traffic.

	488. MESSENGER COMMUNICATION DURING MARCHES, ARMORED ENGINEER BATTALION, a. Messenger communication (or liaison personnel)



is used to augment the radio facilities of the en gineer battalion. Because of the continuous need for information on engineer capabilities at divi sion headquarters, and because communication is a major problem during tactical operations, an assistant division engineer is used as chief en gineer liaison officer at the division command post. He is equipped with adequate radio communication facilities for continuous contact with the division engineer.


	b. The armored signal company provides mes senger service between division headquarters and the engineer battalion. Messenger vehicles should be marked plainly so that traffic priority can be given them. Planned messenger runs should be scheduled at frequent intervals to handle routine or administrative messages; this will reduce the number of special messengers required.

	e. When an engineer element is attached to a unit, such as a combat command, it maintains a mounted messenger or liaison agent at the com mand post of that unit.

	489. VISUAL COMMUNICATION DURING MARCHES, ARMORED ENGINEER BATTALION. Visual commu nication is used for identification purposes and for conveying prearranged code messages to air and ground elements in the vicinity.

	490. ARMORED ENGINEER BATTALION COMMUNI CATION IN BIVOUAC-GENERAL. In bivouac, the battalion maintains radio, messenger, and prob ably wire communication with higher headquar-



ters and subordinate units. When an engineer element is attached to or supports a unit, the engineer element maintains radio contact with that unit and with the engineer battalion com mand post. Normally, the supported unit installs a telephone line from its switchboard to the en gineer command post, enabling the engineer ele ment to contact the supported unit or its battalion headquarters through the division wire system.



Section V. COMMUNICATION DURING THE ATTACK, ARMORED ENGINEER BATTALION

491. GENERAL. For the attack, an engineer com pany normally supports each of the leading com bat commands. The remainder of the battalion performs general support missions and is pre pared to reinforce leading engineer elements with troops, equipment, and supplies. Communication requirements for an attack over terrain that pre sents no formidable obstacles are similar to those discussed in paragraphs 487-489. Engineer duties during the attack are discussed in FM 5-6.

492. ARMORED ENGINEER BATTALION PLANNING FOR COMMUNICATION DURING THE ATTACK. In planning for the attack, the communication pro cedures and means that are to be used are worked out and included in the attack order or as an an nex to the attack order. The axis of signal com munication is designated to help communication personnel direct their work of fulfilling the communication requirements of the battalion.

Signal equipment is checked, and radio frequen cies, call signs, and security regulations are made known to all interested personnel. If practicable, signal equipment and procedures are pu t through a rehearsal in an attempt to correct any deficien cies that may occur. Elements attached to or sup porting another unit must coordinate all'commu nication plans with that unit.

493. ARMORED ENGINEER BATTALION LIAISON DUR ING THE ATTACK. The attack order issued by the division normally will designate troop dispositions of division elements. A staff officer of the engineer battalion may be used as unit engineer at the headquarters of the unit for which key support missions are to be performed. This officer will be provided with a radio which he uses in the en gineer battalion radio net or in the net of the unit being supported. The two liaison officers are used as required by the division engineer. These liaison officers are mounted in i/i-ton trucks, but are not equipped with radios.

494. RADIO COMMUNICATION DURING THE ATTACK, ARMORED ENGINEER BATTALION. The radio net for the attack is shown in figures 86 and 87. Modi fication is made as required and as discussed in paragraphs 487-489. During the attack, the bulk of all radio messages will be sent in the clear, but messages are not transmitted indiscriminately in the clear. If the message is transmitted in the clear, it is worded so as to give as little informa tion as possible to the enemy. Locations of friendly forces are encoded by use of map coordinate codes.


	495. REQUIREMENTS FOR RADIO COMMUNICATION DURING THE ATTACK, ARMORED ENGINEER BAT-TALION. During the attack, radio communication must provide for—

	a. Maintaining constant contact between the engineer battalion and its elements and supported units.

	b. Controlling traffic at denies, such as narrow bridges, cratered roads, and lanes through mine fields.

	c. Keeping interested agencies informed about the progress of work parties.

	d. Informing higher headquarters and supportjng units as to what help in personnel, supplies, and equipment is needed.

	e. Conveying tactical and technical intelligence information.

	f. Conveying routine messages and reports.






496. WIRE COMMUNICATION DURING THE ATTACK, ARMORED ENGINEER BATTALION. Wire communi cation may be used before the attack, in the bivouac or assembly area, to complement radio means, as discussed in paragraph 490. During the attack, wire is used sparingly, being used only at locations of primary interest to engineers, such as defiles in need of traffic control, bridge con struction sites, or major obstacles. If wire is to be installed, sufficient time should be allowed to con struct the lines and permit their' operation.

497. ARMORED ENGINEER BATTALION COMMAND POST DURING THE ATTACK. For the attack, com mand posts are established at designated points along the axis of signal communication and moved forward as rapidly as the situation permits. Their type (fixed or mobile), location, and functions are discussed in paragraph 476.



Section VI. COMMUNICATION DURING REORGANI ZATION AND DURING EXPLOITATION, ARMORED ENGINEER BATTALION



498. COMMUNICATION DURING REORGANIZATION.

Reorganization is carried out after combat to replace casualties, reassign personnel if necessary, and replenish supplies and equipment. Communi cation within the battalion is of grea t importance but presents no significant problems, since the battalion elements are occupying relatively stable positions. Communication requirements are very similar to those described for bivouac in para graph 490.

499. COMMUNICATION DURING EXPLOITATION. Ex ploitation means taking full advantage of success in battle and following up initial gains. As the situation develops, it is desirable that any neces sary redisposition of troops be made as smoothly and quickly as possible, in order to realize the greatest battle success. Radio is the principal means of communication during the exploitation. The tactical plans of the commander must be understood by communication personnel to enable them to maintain flexible communication. Prior p lanning must be so complete that any changes in tactical organizations will not seriously affect communication for any length of time. The chan nels on the medium-power voice radio sets must be preset to net with units with which the ele ments of the engineer battalion might operate dur ing this time. Firm and adequate means of com munication are required.

500. ARMORED ENGINEER BATTALION LIAISON DUR ING EXPLOITATION. Liaison elements are disposed during exploitation to conform to the suppor t missions of the battalion or battalion elements. Liaison considerations are similar to those covered in paragraphs 477 and 493.

501. RADIO COMMUNICATION DURING EXPLOITA-TATION, ARMORED ENGINEER BATTALION. In the armored engineer battalion, radio is used to bring about the redisposition of engineer troops to sup port the exploitation. Instructions and orders from higher headquarters to battalion, and from bat talion to subordinate elements, must be conveyed clearly and concisely, in minimum time. Proper radio net discipline, control, and operating pro cedures are necessary. Once momentum is gained in the exploitation operation, communication re quirements become similar to those discussed for the attack in paragraph 495.

502. WIRE COMMUNICATION DURING EXPLOITA TION, ARMORED ENGINEER BATTALION. During ex ploitation, wire communication seldom is used except for the locations noted in paragraph 496.



Section VII. COMMUNICATION DURING THE DEFENSE, ARMORED ENGINEER BATTALION

503. GENERAL. In the defense, engineer elements normally support division elements. Engineer missions include active support of front-line ele ments and general work throughout the division area.

504. ARMORED ENGINEER BATTALION PLANNING FOR COMMUNICATION DURING THE DEFENSE. Com munication plans for the defense provide for con tact between battalion elements and division headquarters, and between battalion elements and supported units. Radio, messenger, wire, and vis ual communication means are used. Communica tion nets shown in figures 86-88 are applicable.

505. ARMORED ENGINEER BATTALION COMMAND POST DURING THE DEFENSE. Command posts and message centers of engineers are established in the vicinity of the major engineer effort of each particular element. The command posts of the engineer battalion and the supporting engineer group usually are in contact by radio and wire. Alternate command post locations are selected and prepared for occupation, and alternate wire lines are constructed. Nonessential vehicles are sent to the rear.

506. RADIO COMMUNICATION DURING DEFENSE, ARMORED ENGINEER. BATTALION, a. During de fensive operations, engineer elements operate radios in the command nets of the supported units, the engineer battalion command nets, and the division nets. Radio is replaced rapidly by wire and messenger communication in the defense. As wire communication becomes available, amini mum amount of radio communication is used, principally for stand-by operation. Within the battalion, the battalion command net is used as a warning net.

b. During the defense, radio security is of para mount importance. The enemy may have time to act on any intercepted traffic. Because radio silence normally is not practicable within the armored division, all precautions must be taken to insure correct procedure, minimum transmissions, and use of encrypted messages.

507. WIRE COMMUNICATION DURING DEFENSE, AR MORED ENGINEER BATTALION. Wire communica tion usually is established in the defense. The wire system may be set up as shown in figure 88 and augmented with connections to switchboards of other units within the division wire system.





CHAPTER 10 — ARMORED DIVISION TRAINS


Section I. MISSION AND ORGANIZATION, ARMORED DIVISION TRAINS

508. MISSION. The armored division trains con tain the necessary service elements and adminis trative headquarters to furnish supply, evacuation, maintenance, services, and personnel support for the division.

509. ORGANIZATION. The organization of the ar mored division trains is shown in figure 89.

510. HEADQUARTERS AND HEADQUARTERS COM PANY, ARMORED DIVISION TRAINS-GENERAL. This unit contains the personnel and equipment neces sary for tactical command and control of the division trains and attached units, and for the administration and service support of the divi sion headquarters rear echelon and division band.

511. ARMORED DIVISION BAND - GENERAL. This unit has the mission of furnishing appropriate music for military formations, concerts, enter tainments, and social functions. The band may, on occasion, perform appropriate combat duties as
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Figure 89. Organizational chart, armored division trains.

directed by the commander of the unit to which the band is assigned or attached. The band is at tached to headquarters company, armored divi sion trains, for administration and supply.

512. QUARTERMASTER BATTALION-GENERAL. This unit has the mission of procuring and distributing rations, fuel and lubricants, clothing, and other quartermaster supplies and equipment, and of furnishing limited bathing and laundry facilities, graves registration services, and transportation for the procurement of supplies for the division.

513. ORDNANCE MAINTENANCE BATTALION-GENERAL. This unit has the mission of procuring, storing, and issuing ordnance general supplies; making technical inspections of ordnance ma teriel ; exercising administrative control of ammu nition supply; and furnishing ordnance field maintenance for all organic elements of the division.

514. ARMORED MEDICAL BATTALION-GENERAL. This unit has the mission of furnishing division medical service, including evacuation of unit medical installations, operation of the division clearing station, and dental service and medical supply service for the division.

515. DIVISION REPLACEMENT COMPANY-GENERAL. The replacement company provides for the recep tion, processing, administration, and training of replacements and casuals until they are sent for ward to join their unit.


	516. OTHER UNITS OF DIVISION TRAINS. In addi tion to the units listed above, the following units normally are considered a part of division trains and may move with it:

	a. Division headquarters rear echelon. The rear echelon of division headquarters is responsible for the details of division administration. It normally is composed of the division adjutant general, in spector general, judge advocate general, finance officer, chaplain, special services officer, and other officers not required in the forward echelon, with their sections.

	b. Division administrative center. The division administrative center contains the personnel sec tions of units within the division; it operates and move's with the division headquarters rear echelon.



c. Division signal company (rear). The armored signal company (rear) furnishes communication facilities for the rear echelon of division head quarters. It often may be a part of division trains and operate in the trains area.

Radio is the principal means of communication in the armored division trains. Radio is supplemented by wire and messenger. Telephone communication may be supplied to all units. In addition, the rear echelon of division headquarters normally will

517. DIVISION TRAINS COMMUNICATION MEANS.

have teletype communication with the forward echelon. Sound and visual are auxiliary means; however, except for the use of vehicular panels and arm and hand signals, they are used only in an emergency. The employment of radio and wire communication is covered in paragraphs 527-544.

518. DIVISION TRAINS COMMAND POST-GENERAL The selection of command post sites will follow the principles set forth in paragraph 26. The divi sion trains should be located on the road net so as to be most readily accessible to supply installa tions, the division command post, the division headquarters rear echelon, and supported troops.

519. DIVISION TRAINS MESSENGER SERVICE-GEN-ERAL. The use of scheduled messenger service assumes greater importance within the division trains because of the greater number of adminis trative matters that cannot be handled by electri cal means. Messenger service should be so estab lished as to provide frequent runs to the division command post, the division supply control point, the division headquarters rear echelon, and the units organic to division trains. This messenger service normally is maintained by messengers from the armored signal company, operating from the division headquarters rear echelon message center.



Section II. ORGANIZATION FOR COMBAT, ARMORED DIVISION TRAINS

520. GENERAL. The major units charged with providing logistical and personnel support for the division are the ordnance maintenance battalion, armored medical battalion, quartermaster bat talion, division headquarters rear echelon and division replacement company. These units sup port the division as outlined below.

521. QUARTERMASTER BATTALION ORGANIZATION FOR COMBAT. The quartermaster battalion will operate the division class I and class III mobile supply points. These mobile supply points often will operate forward of the division trains area, controlled by the division supply control point, in order to better support the combat elements of the division. This is particularly applicable in the exploitation. The quartermaster battalion, minus the elements necessary to operate the mobile sup ply points, normally will furnish quatermaster class II and IV supply, graves registration service, and limited bathing and laundry facilities from the division trains area.

522. ORDNANCE MAINTENANCE BATTALION OR GANIZATION FOR COMBAT. In combat operations an ordnance maintenance company or detachment normally supports each committed combat com mand and may be attached to the combat command when the division operates over extended dis tances. The battalion minus these companies or detachments will support the remainder of the division from the division trains area. The division ammunition officer, utilizng trucks from the quar termaster battalion, will operate the division class V mobile supply point, normally in the vicinity of the division class I and III supply points.

523. ARMORED MEDICAL BATTALION ORGANIZA TION FOR COMBAT. In combat operations, a med ical company normally supports each committed combat command. The third or reserve medical company supports the reserve command and the division minus the two committed combat com mands. When the division operates over extended distances, these companies or detachments from these companies may be attached to the combat commands and the reserve command and move with them. The headquarters and headquarters company of the armored medical battalion nor mally operates in the vicinity of the division trains area.

524. DIVISION HEADQUARTERS REAR ECHELON OR GANIZATION FOR COMBAT. The division head quarters rear echelon, with the attached division administrative center, furnishes administrative personnel support to the division from the division trains area. During combat operations, the divi sion headquarters rear echelon often will not move with division trains but will remain behind until the tactical and logistical situation permits its movement forward.

525. DIVISION REPLACEMENT COMPANY ORGANI ZATION FOR COMBAT. The replacement company normally moves with, and operates in the vicinity of, the division trains headquarters and head quarters company.

526. DIVISION SUPPLY CONTROL POINT (DSCP) OR GANIZATION FOR COMBAT. The division supply control point is a control activity and installation organized to regulate and expedite logistical sup port of the combat elements, particularly resupply during combat. The division supply control point normally will be located ahead of the trains, well forward on the division supply route, in the imme diate vicinity of the division mobile class I, III, and V supply points. (See fig. 90.)

527. DIVISION TRAINS RADIO COMMUNICATION-GENERAL. The armored division trains make ex tensive use of radiotelegraph-telephone communi cation. It is used to provide communication be tween division headquarters and division trains, and between division trains and the battalions under its control. In addition, the ordnance main tenance and armored medical battalions employ


[image: Figure 90. Logistical organization, armored division.]
Figure 90. Logistical organization, armored division.

radiotelegraph communication between their bat talion headquarters and companies. Voice radio sets are used for communication within the com panies and for staff communication at higher echelons. Normally, in aslow-moving or static situation, the use of radio communication in these units will be restricted and will be replaced with wire and messenger communication.

528. DIVISION TRAINS RADIO NETS. Headquarters and headquarters company, armored division trains, operates a secondary station in the division administrative net (rear) (fig. 20). This radio telegraph-telephone net provides radio communi cation between the division command post and the division trains. The trains headquarters will op erate a net control station for the trains command net (fig. 91). This radiotelegraph-telephone net is used for the command and control of units of the trains. The voice radio sets of the headquarters and headquarters company are operated together on the trains headquarters net (fig. 91). This net provides voice radio communication between the various vehicles and sections of the headquarters, and headquarters company.

529. ORDNANCE MAINTENANCE BATTALION RADIO COMMUNICATION-GENERAL. The wide deployment of units and the scope of activity of the battalion require the extensive use of radio communication. When the battalion is concentrated, and telephones can be used as the principal means of communi cation, it still will be necessary to maintain radio contact with the three salvage and recovery sec-

[image: Figure, page 361]

Figure 91. Typical radio nets, armored division trains.

tions when they operate away from the battalion area.

530. ORDNANCE MAINTENANCE BATTALION RADIO COMMUNICATION TO HIGHER HEADQUARTERS. The battalion operates secondary stations in two nets to higher headquarters. In the first of these nets, the battalion headquarters company operates a station in the trains command net. In the second, the battalion headquarters and the division ammu nition officer both operate stations in the division administrative net (rear). The battalion station in the division administrative net (rear) is main tained for the purpose of establishing direct radio contact with the division G-4. The division ammu nition officer primarily requires communication with division headquarters, division artillery, and the combat commands. The division administrative net (rear) provides direct radio communication from the division ammunition office to the division G-4, who in turn has direct radio communication with the combat commands and the division ar tillery through the division administrative net (forward) (fig. 20). In order to maintain contact with the ordnance maintenance battalion, the station of the division ammunition officer may report into the battalion command net to handle necessary traffiic.

531. ORDNANCE MAINTENANCE BATTALION COM MAND NET. The ordnance maintenance battalion command net (fig. 92) includes radio sets assigned to the division ordnance officer, the battalion executive, three salvage and recovery sections of headquarters company, and each of the three maintenance companies. This radiotelegraphtelephone net provides communication for the command and control of the battalion. Company commanders are kept informed of the intended tactical employment of the combat elements of the division in order that ordnance support may be provided accordingly. Requirements for roadside recovery equipment are transmitted over the bat talion command net to each of the radio sets mounted in the escort vehicles used on recovery missions. This saves considerable time and mileage which , \v ould be consumed if recovery vehicles were required to report back to headquarters company for each mission. Maintenance compan ies attached to or in direct support of a combat command will enter the administrative net of that combat command. They may report into the ordnance maintenance battalion command net at scheduled intervals to handle necessary traffic.

532. ORDNANCE MAINTENANCE BATTALION HEAD QUARTERS NET. The voice radio sets of the bat talion headquarters and headquarters company operate on the battalion headquarters net (fig. 92). This net is used for column control and for com munication between moving vehicles.

533. ORDNANCE MAINTENANCE COMPANY COM-MAND NET. Each maintenance company will op erate a voice company command net (fig. 92). This net provides communication between the company commander and the^ armament and automotive p latoons. Although organized into four separate
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Figure 92. Typical radio nets, ordnance maintenance battalion.

nets, all voice radio sets within the ordnance maintenance battalion operate on the same channel.


	534. ARMORED MEDICAL BATTALION RADIO COM-MUNICATION TO HIGHER HEADQUARTERS. The bat talion operates two secondary stations in nets of higher headquarters. These include a station in the division administrative net (rear), and one in the trains command net, operated from the vehicle of the headquarters company commander. These two radiotelegraph-telephone nets provide the ar mored medical battalion with radio communication to the division command post and the division trains.

	535. ARMORED MEDICAL BATTALION COMMAND NET. The armored medical battalion maintains radio communication with its medical companies through the battalion command net (fig. 93). This radiotelegraph-telephone net includes radio sets assigned to the battalion S-3 and each of the medi cal company commanders. Companies attached to or in direct support of a combat command nor mally will enter the administrative net of that combat command. They may report into the medi cal battalion command net at scheduled intervals to handle necessary traffic. (See fig. 31.)

	536. ARMORED MEDICAL BATTALION HEADQUAR TERS NET. The voice radio sets of the headquar ters company operate together on the headquarters net. This net is used for column control and for communication between moving vehicles.

	537. MEDICAL COMPANY COMMAND NET. a. Voice radio sets within each company operate together on the company command net (fig. 93). This net




[image: Figure 93. Typical radio nets, armored medical battalion.]
Figure 93. Typical radio nets, armored medical battalion.

provides radio communication between the com pany commander and the ambulance and clearing platoons. The company commander and the ambu lance platoon leader will preset their voice radio sets to the channel used by the battalion medical officers of the unit they are supporting. Each bat talion medical officer will preset the channel of the medical company on his voice radio set. Thus, either may establish communication with the other at any time.

b. Because of the small number of voice radio sets within the armored medical battalion, all voice nets will operate on one channel. When dis tances are close, it is normal to operate a battalion command net (voice) (fig. 93). This will allow direct voice communication between the battalion headquarters and each medical company.

538. QUARTERMASTER BATTALION RADIO COMMU NICATION TO HIGHER HEADQUARTERS. The bat talion will operate a secondary station in the trains command net. In addition, the armored signal company will operate a high-power radio telegraph-telephone station in the division admin istrative net (rear). This station usually is located at the division supply control point and is available for use by the division quartermaster.

When distances permit, the battalion command net (fig. 94) provides voice radio communication

539. QUARTERMASTER BATTALION COMMAND NET.

between the battalion headquarters and the field services company, the supply company, and the medical officer. In view of the normal employment of the battalion, the use of this net will be exceptional.

540. DIVISION TRAINS WIRE COMMUNICATION-GENERAL. The armored division trains make ex tensive use of wire communication during stable
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Figure 94. Typical radio nets, quartermaster battalion.

or slow-moving situations. Although wire com munication provides more security and conven ience than radio, the movements of units must not be delayed or otherwise restricted in order to maintain this communication. Adequate radio communication is available and is used to insure flexible employment.

54T. DIVISION TRAINS WIRE COMMUNICATION TO HIGHER HEADQUARTERS. Construction teams from the armored signal company will install and main tain wire lines between division headquarters and the division trains headquarters, the division sup ply control point, the service battalions, and other units and installations, as required. These lines normally will be connected to the switchboard at the division headquarters rear echelon. (See fig. 95). When the division trains are separated so far from the division headquarters rear echelon that the above arrangement is not economical in per sonnel and equipment, the armored signal com pany will install a switchboard at division trains headquarters.

542. ORDNANCE MAINTENANCE BATTALION WIRE COMMUNICATION. Sufficient telephone equipment is provided for operation of a switchboard at bat talion headquarters, with telephone communica tion to the commander and staff sections, supply section, and salvage and recovery sections. Offices of the division ordnance officer and the division ammunition officer are provided with telephones which are connected to the battalion switchboard or to the switchboard of the nearest division unit.

[image: Figure, page 370]

Figure 95. Typical wire system, armored division head quarters rear echelon and division trains.


[image: Figure 96. Typical wire system, ordnance maintenance battalion.]
Figure 96. Typical wire system, ordnance maintenance battalion.

In addition, when the three maintenance com panies are within reasonable distance, telephone communication will be established with each of their command posts. If distances are too great and the companies are near a unit such as a com bat command, it is customary that the companies be connected to the switchboard of this unit and thus obtain communication to the battalion through the division telephone system. Mainte nance companies attached to a combat command are provided telephone communication to its head quarters by that unit. (See fig. 96.)

543. ARMORED MEDICAL BATTALION WIRE COM MUNICATION. This battalion normally will be provided wire lines into a division switchboard by the armored signal company. Wire lines may be constructed to the medical companies, but it will be more normal for each company to be provided wire communication by the combat command that it is supporting or to which it is attached.

544. QUARTERMASTER BATTALION WIRE COMMUNI CATION. This battalion normally will not main tain a battalion wire system. The armored signal company will provide local telephones at battalion headquarters and supply installations as required.
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APPENDIX II — RADIO SETS IN THE ARMORED DIVISION

This appendix contains photographs (figs. 98- 111) of each of the different types of radio sets found in the armored division. It includes two charts (figs. 97 and 112), one outlining the char acteristics of each of the radio sets found in the division, and the other showing graphically the frequency range covered by each of these radios.
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Figure 97. Technical characteristics of radio sets used in armored type units— Continued.


[image: Figure 98. Radio Set SCR-399 installed as a mobile station.]
Figure 98. Radio Set SCR-399 installed as a mobile station.

[image: Figure, page 378]

Figure 99. Radio Set SCR-399 installed in Shelter HO-17.


[image: Figure 100. Radio Set SCR-506.]
Figure 100. Radio Set SCR-506.

[image: Figure, page 380]

Figure 101. Radio Set SCR-536 in operation.


[image: Figure 102. Radio Set SCR-508.]
Figure 102. Radio Set SCR-508.


[image: Figure 103. Radio Set SCR-528.]
Figure 103. Radio Set SCR-528.
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Figure 104. Radio Set SCR-510.
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Figure 105. Radio Set SCR-509.
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Figure 106. Radio Set SCR-300 in operation (with carry ing straps).


[image: Figure 107. Close-up of control -panel SCR-300.]
Figure 107. Close-up of control -panel SCR-300.

[image: Figure, page 387]

figure 10X. Kadio Set SCR-300 in operation (with packboard).


[image: Figure 109. Radio Set AN/GRC-9 installed in Vi-ton truck.]
Figure 109. Radio Set AN/GRC-9 installed in Vi-ton truck.


[image: Figure 110. Radio Set AN/ARC-3.]
Figure 110. Radio Set AN/ARC-3.

[image: Figure, page 390]

Figure 111. Radio Set SCR-593.


[image: Figure 112. Frequency spectrum chart.]
Figure 112. Frequency spectrum chart.




APPENDIX III — NEW FAMILY OF VOICE (F-M) RADIO SETS


	1. GENERAL. A series of radio sets designated during development as a "Family of Radio Sets AN/GRC-3 through -8" has been adopted as standard type to provide ground and vehicular frequency-modulated (F-M) voice and, by addi tion of other newly adopted equipments, teletype communication as well, for use by all combat arms in forward areas where short- and medium-range (up to approximately 15 miles) radio communica tion is required.

	a. The AN/GRC-3 can be considered as com pletely replacing the SCR-508 and AN/VRC-3; the AN/GRC-4 can replace the SCR-528 and AN/ VRC-3. Likewise, the AN/GRC-5 and -6 are de signed to replace the SCR-608 and -628 while providing additional signal communication fea tures never before furnished—such as an addi tional low-power short-range F-M radio set, local and remote controls, plus a retransmission device. In vehicles having interphone sets, the installa tions will provide an interphone amplifier not integral with the SCR-508, -528, -608, and -628.

	b. The AN/GRC-7 and -8 also are available to extend the frequency range of this series of radio sets to 54.9 MC. Within the series, complete cov-



erage of the frequency spectrum 20.0-54.9 MC is provided, with a 10-channel overlap between ad jacent bands of frequencies. Thus, there are 350 channels for medium-power radio sets now avail able for assignment in the field army, each being spaced 100 KG from another without resort to the crystal "banks" and realinement procedures for merly required in the SCR-508 and -608 series. In addition, the presence of Transmitter-Receiver RT-70 (47.0-58.4 MC) provides 115 F-M channels for assignment to low-power equipment. However, 80 of these channels are within the overlap of the AN/GRC-7 and -8 (47.0-54.9 MC). Of these 115 channels, 43 will be available in the AN/PRC-6, the replacement for the "handie-talkie" Radio Set SCR-536, soon to be available to the field army. All channels of this series of radios can be read directly from the dial mechanism, and the trans mitter, receiver, and antenna are tuned by setting direct-reading dials.


	c. Further combinations of components of this series provide other sets—AN/VRQ-1, -2, -3; AN/VRC-7, -8, -9, -10, -13, -14, -15; and AN/ PRC-16—which provide additional special fea tures and flexibility for many purposes.

	d. This equipment increases the radio channels available to units requiring voice radio commu nication, since the RT-69 transceiver (a com ponent of the AN/GRC-7 and -8 equipment) and the RT-70 transceiver provide 170 15-watt chan nels and 115 1-watt channels, respectively. The increased capabilities of the new equipment will be realized in proportion to the care with which



the equipment is distributed among the com ponents of divisions, with operating channel as signments judiciously made.


	2. RADIO SET AN/GRC-3. a. Radio Set AN/GEC -3 (figs. 113-115) is made up of the following major components:

	(1) One "A" set, receiver-transmitter (20.0- 27.9 MC).




	(2) One auxiliary receiver (20.0-27.9 MC).




	(3) One "B" set, receiver-transmitter (47.0- 58.4 MC).




	(4) One power supply for "A" set.




	(5) One interphone amplifier and power sup ply for "B" set.




	(6) One mounting base with provision for mounting either remote control unit or automatic retransmission unit (both units are supplied).




	b. The AN/GRC-3 is similar in capability to the SCR-508, inasmuch as it contains one trans mitter and two receivers. It is not possible to state definitely that an AN/GRC-3 and -4 will replace each SCR-508 and -528 now authorized in the armored division; however, this direct substitu tion will be made in many cases. For example, within the tanks of the armored division, AN/ GRC-3's will replace the majority of all SCR-508's, and AN/GRC-4's will replace the majority of all SCR-528's, now authorized. The AN/VRC-3 will be eliminated completely. Its place will be taken by the "B" set, which is a component of each set of the AN/GRC-3 through -8 series. The



[image: Figure, page 395]


[image: Figure 114. Radio Set AN/GRC-3.]
Figure 114. Radio Set AN/GRC-3.


[image: Figure 115. Radio Set AN/GRC-3 mounted in tank.]
Figure 115. Radio Set AN/GRC-3 mounted in tank.

exact radios or combination of radios which will replace the SCR-508's and -528's now found with in the numerous headquarters of the armored division will have to be determined after exhaus tive field tests.


	3. RADIO SET AN/GRC-4. Radio Set AN/GRC-4 (figs. 116 and 117) is composed of the same major components as is Radio Set AN/GRC-3, excep t that the auxiliary receiver is eliminated. A logical substitution of AN/GRC-4's for SCR-528's can be accomplished within the tanks of tank platoons.

	4. RADIO SET AN/VRQ-1. Radio Set AN/VRQ-1 (fig. 118) eliminates the "B" set entirely as well as the auxiliary receiver and the interphone am plifier, but adds an additional "A" set transceiver and power supply. It retains the automatic re transmission unit. This set is designed for use in those cases where a"B" set and interphone ampli fier are not required but two long-range sets are required. Although there is no radio now in use which corresponds to this particular set, it is probable that it will replace certain SCR-508's now authorized. One desirable feature of this com bination is the fact that the "A" set of the AN/ GRC-5, -6, -7, or -8 can be mounted and operated on the same base with the "A" set of the AN/ GRC-3 and -4. Therefore, artillery battalions can make good use of this radio set to maintain con tact with divisional units and nondivisional artil lery units equipped with AN/GRC-5 and -6 series radios.



[image: Figure, page 399]


[image: Figure 117. Radio Set AN/GRC-4.]
Figure 117. Radio Set AN/GRC-4.

[image: Figure, page 401]

5. RADIO SET AN/VRC-8. Radio Set AN/VRC-8 (figs. 119 and 120) is, in effect, actually one "A" set with its power supply and remote control facility but no automatic retransmission. Certain liaison officers could use this radio effectively.

[image: Figure, page 402]

Figure 119. Block diagram of Radio Set AN/VRC-8.

6. RADIO SET AN/VRC-7. Radio Set AN/VRC-7 (figs. 121 and 122) consists of a"B" set with interphone amplifier and remote control units. It is used where both interphone and short-distance radio communication are desired. An example of possible use is for an artillery self-propelled mount where interphone communication is used within the vehicle and radio communication occa sionally is required between vehicles until wire is installed.


[image: Figure 120. Radio Set AN/VRC-8.]
Figure 120. Radio Set AN/VRC-8.

[image: Figure, page 404]

Figure 121. Block diagram of Radio Set AN/VRC-7.

[image: Figure, page 405]

Figure. 122. Radio Set AN/VRC-?

7. RADIO SET AN/PRC-16. Radio Set AN/PRC-16 (fig. 123) is the "B" set equipped with batteries and intended for ground use or for use in air craft. This set will communicate with the "B" set in the tank, or other sets in its frequency range, and may be used for infantry-tank communication and other uses until more portable sets—AN/PRC -6 and AN/PRC-8, -9, and -10 (figs. 124 and 128) —now under development have been standardized and produced.

[image: Figure, page 406]

Figure 123. Block diagram of Radio Set AN/PRC-16.

[image: Figure, page 407]

Figure 124. Radio Set AN/PRC-6.


	8. FLEXIBILITY. Thus, it can be seen that, by sim ple rearrangement of the same basic components, an extremely flexible means of communication has been developed. The AN/GRC-5 and -6, AN/VRQ -2, and AN/VRC-9 lend the same measure of flexi bility to artillery and the AN/GRC-7 and -8, AN/ VRQ-3, and AN/VRC-10 to infantry.

	9. ADVANTAGES OVER PRESENT SERIES. From the commander's standpoint, the new family of radio sets possesses certain definite advantages over the present series. Briefly, these are as follows:

	a. In the SCR-508-528 series, a separate crys tal is used to control each of the 80 available channels. Only 10 of these 80 channels can be preset for immediate use. These 10 selected chan nels must be preset for operation by aradio re pairman, who must retune the radio each time a channel other than one of the selected 10 is desired. In the AN/GRC-3 and -4, eight crystals take the p lace of 80. These eight crystals are part of the radio set; once they are set, no further change need be made in order for the individual operating the radio to select any one of the 80 channels which now are available for immediate use.

	b. The tuning dials of the auxiliary receiver and the "B" set have three and two detent posi tions, respectively, that may be set by the user of the equipment. This allows the user to pick three channels on the auxiliary receiver, or two on the "B" set, and find the dial positions easily without having to look at the dials. Each channel or fre quency of the transmitter-receiver of the "A"



set is detented so that turning the dial will give a definite click. Thus, the operator can change fre quencies by counting the clicks from a known channel setting when he is unable to see the dial easily. Changing frequency with these sets is not as easy and convenient as changing frequency of the preset channels of the SCR-508. However, the additional flexibility provided by continuous tun ing of all channels more than makes up for the slight loss of ease of channel changes.


	e. The range of the "A" sets is about the same as that of the SCR-508. However, due to the fact that crystal changes will not be necessary, the "A" sets will stand a better chance of staying in correct alinement and maintaining a high level of output. The range of the SCR-508 often was cut by incorrect alinement by the radio repairman during crystal changes.

	d. The new sets provide for remote control operating and controlling a radio set from a point located at some distance from the radio set.

	e. Provision has been made in the new sets for automatic retransmission.

	f. Teletype equipment can be integrated into the radio system.

	g. Provision is made for integration of the "A" set into a wire telephone system. Two "A" sets may be used to replace field wire circuits for any distance within the distance range of the sets. The sets may be connected to telephones or through switchboards. Full duplex operation is possible; and, with additional accessory equip ment, provision is made for ringing through to



signal switchboards or telephones. As far as the user of the telephone is concerned, operation of the radio wire integration is the same as if wire lines were used.


	h. The automatic retransmission feature incor porated in the AN/GRC-3 through -8 radio sets provides a method to receive a message on one frequency and to transmit it simultaneously on another frequency with no assistance from an operator. For example, an incoming message re ceived on the "B" set of an AN/GRC-3 is to be relayed to another station over the "A" set. With out the retransmission feature, the operator of the AN/GRC-3 would have to receive the message on the "B" set, receipt for it, and then transmit the message over the "A" set. With the retrans mission feature, this is done automatically. To illustrate more clearly the function of the remote control and the retransmission feature, figures 125 and 126 show methods of operation of the Radio Sets AN/GRC-3 through -8.

	(1) Assume that a forward observer has been sent out to a position some miles from his artillery battalion (fig. 125). He is equipped with a *4-ton vehicle mounting a "B" set and remote control equipment. Because of the distance, the transmissions of the forward observer cannot be received directly by the artil lery fire-direction center without being relayed through an intermediate station. Consequently, the artillery liaison officer, located at the headquarters of the unit






being supported, establishes an auto matic relay station by use of the AN/ GRC-3 mounted in his vehicle. The artil lery liaison officer uses the "B" set to maintain contact with the forward ob server and the "A" set to maintain con tact with the artillery fire-direction center. The forward observer connects the remote-control unit to his "B" set. As he proceeds to a good observation point, he reels out assault wire, one end of which is attached to the remotecontrol equipment at the set and the other end to the lightweight remote-control unit that he carries. When the forward observer desires to send a message, he presses the switch on his handset or microphone. This action automatically turns on the "B" set. His message is transmitted over the telephone through the "B" set in his 1/4-ton vehicle and is received by the "B" set in the liaison officer's vehicle, and then is retransmitted automatically over the "A" set to be received by the "A" set in the artillery battalion fire-direction center. Any an swer from the fire-direction center is received directly at the observation position.

(2) Another typical use of automatic re transmission is shown in figure 126. Here, an armored infantry battalion commander is in aforward position and


[image: Figure 125. Typical use of remote control and automatic radio retransmission.]
Figure 125. Typical use of remote control and automatic radio retransmission.

is using a portable voice set for commu nication. To maintain communication with his combat command commander, he has placed his radio-equipped i/i-ton vehicle to the rear so that its radio set can be used to retransmit messages auto matically between his position and the combat command headquarters. In this situation, the combat command com mander operates the radio set remotely controlled through a switchboard. These are only two of the many possible uses of the remote control and automatic re transmission features.


	i. The new sets have made maximum use of standard parts and interchangeable components so that supply and maintenance, whether for ar mor, artillery, or infantry, will be greatly sim plified.

	j. The interphone amplifier is a separate unit and is not a portion of the radio set itself. This is an advantage in that it allows interphone opera tion even though the radio has become inoperative. Further, this type of construction prevents block ing out either the "A" set or the "B" set when the interphone is in use. Consequently, both the inter phone and the radio sets can be operated simul taneously without fear of interference.

	10. COMPARISON. For a comparison of the dif ferences between the present sets SCR-508-528 and SCR-300, and the new sets AN/GRC-3 and -4 and AN/PRC-16, see figure 127.




[image: Figure 126. Typical use of automatic radio retransmission]
Figure 126. Typical use of automatic radio retransmission


[image: Figure 127. Characteristics of new family of radio sets as compared with Radio Sets SCR-508,]
Figure 127. Characteristics of new family of radio sets as compared with Radio Sets SCR-508,

Figure 127. Characteristics of new family of radio sets as compared with Radio Sets SCR-508, o -528, -60S, and -300 and AN/VRC-3— Continued.


	11. AN/GRC FAMILY EXPANDED. The AN/GRC family of radio sets has been expanded to include three additional radio sets known as the AN/PRC -8, -9, and -10. This group of radio sets was de signed to replace certain of the portable sets for armor and artillery and to provide a new and sim ilar set for infantry. Each of these radio sets, when service-tested and made standard equip ment, will be similar to, but smaller than, the pres ent SCR-300. For radio set characteristics, see figures 127 and 128.

	12. AN/PRC-6 SET. There is another new set, the AN/PRC-6, now being service-tested, which will net with the "B" set. This set is similar in appear ance to the SCR-536, and will find great use with in infantry and engineer companies and by artil lery forward observers.



[image: Figure, page 418]

Figure 128. Radio Set AN/PRC-8.




APPENDIX IV — WIRE EQUIPMENT IN THE ARMORED DIVISION


	1. GENERAL. Appendix IV contains photographs which illustrate the major types of wire equipment found in the armored division, with descriptive material on some of the more important units.

	2. TYPES AND CHARACTERISTICS. The types and characteristics of field wire used in armored units are as shown below.














	Wire
	Type
	Conduc

tors
	Weight

(pounds

per

mile)
	Trans

mission

range

(miles)
	Supplied

on —




	W-110-B-
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braid
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lation
	4

steel

,

3

cop

per.
	132
	11-17
	DR-4

DR-5



	W-130
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pair;

rubber
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lation
	steel

6

,

1

cop

per.
	32
	6-10
	DR-8

Wire

Dis

penser

MX

306G



	WD-l/TT
	Twisted

pair;

extruded

polyethylene

and

nylon

insulation
	3

steel

,

4

cop

per.
	48
	12-20
	DR-8

DR-4

DR-5

Dis

penser.





a. Reel Equipment CE-11 (figs. 129-131) con sists of a Reel DR-8; carrying handles; squareshaft Axle RL-39; sound-powered Telephone Handset TS-10; and carrying straps. In laying wire with this equipment, the handles are unsnapped from the carrying straps, and the reel then is carried in the hand at the side of the body, allowing the reel to rotate freely. When necessary, the equipment may be strapped to the back for wire laying. To recover wire, the carrying handles are snapped to the carrying straps and the oper ator rotates the reel by means of the crank and axle as he walks toward the opposite end of the wire. Reel Equipment CE-11 was designed to enable front-line troops to lay short temporary wire lines. This equipment normally will be found in units of company size or larger.

[image: Figure, page 420]

Figure 129. Reel Equipment CE-11.

[image: Figure, page 421]

Figure 130. Reel Equipment CE-11 in carrying position.

[image: Figure, page 422]

[image: Figure, page 422]

Figure 131, Axle RL-27 showing removable handle, and with Reel DR-4.

b. Reel Units EL-31, RL-31-B, and RL-31-C (fig. 132) are rugged, lightweight, portable units designed to facilitate paying out and recovery of field wire on Reels DR-4 and DR-5. These three reel units are identical except for minor modi fications. The Reel Unit RL-31-( ) has a wire capacity of one mile of Wire W-110 or its equiva lent. The wire can be carried on a single Reel DR-5, or on two Reels DR-4, each loaded with onehalf mile of wire. The reel unit is a lightweight, portable frame which consists of two H-shaped sections of pipe hinged together at one end. Di rectly above the hinged joints are two open bronze bearings with hinged caps, into which the axle is fastened. The axle is a piece of cold rolled steel equipped with a hand-operated brake and a re movable hand crank. This equipment may be set up on the ground, mounted in a vehicle, or carried by two men. Reel Unit RL-31-( ) normally will be found in units of battalion size or larger.

e. Reel Unit RL-26 (fig. 133) is a transport able wire-laying and wire-recovering machine intended for temporary or permanent installation

[image: Figure, page 423]

Figure 132. Reel Unit RL-31 loaded with two Reels DR-4.

in motor vehicles. The unit can be operated both while the vehicle is stationary and while it is in motion. It also can be operated dismounted, in temporary positions on the ground. The capacity of the unit is two Reels DR-5 mounted in position for the laying or recovery of field wire lines. The individual reels are replaceable. The wire can be paid out from either reel singly or from both simultaneously. Means are provided for braking the reels to prevent overspinning. A small gasoline

[image: Figure, page 424]

Figure 133. Reel Unit RL-26 with two Reels DR-5 in position.

engine provides power to recover the wire on either reel individually or on both reels simul taneously. If the engine is inoperative, wire can be recovered by handcranking. The weight of the unit fully loaded is approximately 690 pounds. Reel Unit RL-26 normally will be found in units of division size or larger.

3. TELEPHONE AND SWITCHBOARD EQUIPMENT. Figures 134-138 show the telephone and switch board equipment normally used in the armored division.

[image: Figure, page 425]

Figure 134. Telephone EE-8.

[image: Figure, page 426]

Figure 135. Telephone Central Office Equipment TC-12.

[image: Figure, page 427]

Figure 1S6. Switchboard BD-72—front view, open.

[image: Figure, page 428]

Figure 137. Switchboard BD-71—front view, open.


[image: Figure 138. Switchboard SB-18/GT.]
Figure 138. Switchboard SB-18/GT.
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Figure 102. Radio Set SCR-508.
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