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INTRODUCTION 

This issue of ARTILLERY TRENDS is special in nature, consisting of a 
ready reference consolidation of frequently-used field artillery data. It is not 
intended in this consolidation to replace other, more detailed reference books 
such as "Notes for the Battery Executive." Instead, we have extracted from 
such references and from pertinent field manuals that information which we 
feel is most useful in the broad analysis of the present day field artillery 
weapons system. Where research requires the detailed investigation of any 
particular component of the weapons system, or of any particular phase of its 
organization or operations, it is recommended that all applicable publications 
be consulted. 

This represents a "first effort" on the part of the US Army Artillery and 
Missile School to supplement its resident and nonresident instruction with a 
handbook of this type. The material contained represents the best information 
available at the time of publication. All readers and users of this handbook are 
invited to forward information concerning changes or suggestions for 
improvement of content and format to: 

Commandant 
ATTN: AKPSIPL 
US Army Artillery and Missile School 
Fort Sill, Oklahoma 
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WEAPONS 
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WEAPONS 

Figure 1. 75-mm How M1A1 

 

Figure 2. 105-mm How M1O1A1 

 
Figure 3. 105-mm How XM124 

Figure 4. 105-mm How M52A1 

 

Figure 5. 105-mm How XM102 
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WEAPONS 
 
 

Figure 6. 105-mm How (M108) 

 

Figure 7. 105-mm How XM104 

 

Figure 8. 155-mm How M123A1 

Figure 9. 155-mm How M114A1 

 

Figure 10. 155-mm How M44A1 
7 



WEAPONS 

 

Figure 1 1 .  155-mm How (M109) 
 

Figure 12. 8-in How M115 

 

Figure 13. 8-in How M55 
 

Figure 14. 8-in How M110 

 

Figure 15. 175-mm Gun M107 
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WEAPONS 

 

Figure 16. 280-mm Gun M66 Figure 17. 2.75-in Rocket 

 

Figure 18. 115-mm M91 Figure 19. Little John M51 

 

Figure 20. Honest John M50 Figure 21. Honest John M31 
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WEAPONS 

 

Figure 22. Lacrosse Figure 23. Corporal 

 

Figure 24. Sergeant Figure 25. Redstone 

 

Figure 26. Pershing 
 

Figure 27. Lance 
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COMMUNICATIONS 
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COMMUNICATIONS 
AM/FM Radios Terminal Sets Antenna Equipment 
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COMMUNICATIONS 
New FM Radios 
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COMMUNICATIONS 
Remote Control Devices Switchboards 
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COMMUNICATIONS 

 

Figure 28. AN/VRC-9 Figure 29. AN/GRC-19 

Figure 30. AN/VRQ-2 

 

Figure 31. AN/GRC-46 Figure 32. AN/VRC-24 
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COMMUNICATIONS 

  

Figure 33. AN/TRC-80 Figure 34. AN/PRC-25 

Figure 35. AN/VRC-46 

 

Figure 36. AN/VRC-12 Figure 37. SB-22/PT 
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TRANSPORTATION 
Wheeled Vehicles 
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TRANSPORTATION 

Wheeled Vehicles (Cont) 
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TRANSPORTATION 

Recovery Vehicles Carriers Guns 
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TRANSPORTATION 

Howitzer, SP and Aux. Rocket/Missile Vehicles 
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TRANSPORTATION 

Rocket/Missile Vehicles (cont.) 
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TRANSPORTATION 

  

Figure 38. 1/4-ton M151E1 Figure 39. 3/4-ton M37B1 

Figure 40. 2 1/2-ton M35 
 

Figure 41. 2 1/2-ton M109 

 

Figure 42. 5-ton M62 

 

Figure 43. 10-ton M125 
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TRANSPORTATION 

 

Figure 44. M250 

 

Figure 45. M578 

Figure 46. XM474E2 

 

Figure 47. Launcher, Sgt. 

 

Figure 48. OMTS or FMTS, Sgt. 
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TRANSPORTATION 
Present Aircraft (Cont) Future Surface Vehicles 
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ARTILLERY TRENDS is an instructional aid, published by the US 
Army Artillery and Missile School (USAAMS) to supplement resident and 
nonresident training. Its purpose is to keep all field artillerymen abreast 
of the latest tactical and technical developments within their branch. Issues 
are published whenever sufficient suitable material becomes available, 
rather than on a fixed schedule. 

Normal issues of ARTILLERY TRENDS are composed of articles on 
tactical and technical subjects of interest to field artillerymen, news items, 
descriptions of field expedients ("Gems"), current USAAMS resident course 
schedules, information on the status of training literature, and 
miscellaneous filler material. Any individual, group, or organization 
may submit articles or other material deemed suitable for publication in 
ARTILLERY TRENDS to the following address: 

Commandant 

ATTN: AKPSIPL-ARTILLERY TRENDS 

US Army Artillery and Missile School 

Fort Sill, Oklahoma 

 



TRANSPORTATION 

Future Surface Vehicles (cont) Future Aircraft 
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TRANSPORTATION 
 

 
Figure 49. Mohawk 

 
Figure 50. Chinook 

 

Figure 51. Gama Goat 

 

Figure 52. XM410 

 

Figure 53. XM577 

 

Figure 54. Hummingbird 
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AMMUNITION 
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AMMUNITION 
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AMMUNITION 
8-inch 175-mm 280-mm 2.75-inch 115-mm 
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TARGET ACQUISITION 
Army Aircraft 

The characteristics of Army aircraft are listed on page 26 of this section. 
All Army aircraft have target acquisition capabilities. 
Visual Airborne Target Locator System (VATLS) (fig 55) 

The VATL system consists of ground tracking and support equipment and 
airborne equipment mounted in 
organic Army aircraft. The ground 
station continually tracks the 
position of an aircraft and 
successive angle measurements are 
made from the aircraft to a given 
target. The ground station 
determines two or more positions 
of the aircraft and by triangulation, 
the positions and corresponding 
measurements from the aircraft 
establish the target location. 

 
Figure 55. VATLS 

Drone System, AN/USD-1 (figs 56 & 57) 
The AN/USD-1 drone (fig 56) is a radio controlled, unmanned aircraft 

designed to provide identification and location of targets by means of aerial 
photography. It has an operational range of 65 kilometers and is recoverable by 
parachute. The KA-39A camera carried by the drone is capable of taking up to 
95 daylight photographs or 10 night photographs. The photographs are taken, 
and in case of night photography flash cartridges are ejected, on command 
from the ground. The AN/USD-1 system includes the AN/MPQ-29 tracking 
and plotting radar (fig 57) and other ground support equipment. Prior to launch 
the controller places the flight plan on a standard scale map mounted in the 
radar van. After the drone is airborne and the AN/MPQ-29 radar has locked 
onto it, the controller flies the mission by radar plot. The average time from 
request of mission to completion of prints in a mobile darkroom is 
approximately one hour and 15 minutes. 

 

Figure 56. AN/USD-1 Drone 

 

Figure 57. AN/MPQ-29 Radar 
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TARGET ACQUISITION 

Radar Set AN/TPS-25 (fig 58) 
The AN/TPS-25 is a transportable ground surveillance radar capable of 

detecting moving ground targets at ranges between 450 and 18,280 meters. The set 
utilizes a noncoherent doppler technique, in which the return from stationary 
objects (clutter) is used as a reference. Frequency differences in return signals are 
amplified and applied to earphones and/or a loudspeaker, enabling the operator to 
detect and identify moving objects by means of sound. Target locations are 
presented in the form of map coordinates on a counter at the operator's panel and as 
dots of light shining through a battle-map. A seven man crew can emplace the set in 
15 minutes, if the antenna is mounted on the transmitter receiver unit, and in 
approximately 45 minutes if mounted on three mast sections. 
Radar Set AN/MPQ-10A (fig 59) 

The AN/MPQ-10A radar is used in the counterbattery role. It is capable of 
locating artillery pieces with 150-400 meters accuracy at ranges up to 10,000 
meters. The AN/MPQ-10A scans a 200- to 800-mil sector until an artillery 
projectile is detected. It then is positioned in range and azimuth to an approximate 
position in space through which the projectile passed. When a second round is fired 
by the same weapon, the AN/MPQ-10A locks on the proiectile and tracks it 
through a portion of its trajectory, permitting determination of the location of the 
weapon that fired. The AN/MPQ-10A can be emplaced in 45 to 60 minutes. 
Radar Set AN/MPQ-4A (fig 60) 

The AN/MPQ-4A is a mobile, short-range, dual-beam-intercept, nontracking 
radar used by the artillery to locate mortars and other high-angle weapons. The set 
has the capability of locating mortars with 50 meter accuracy at ranges up to 
10,000 meters. When a projectile passes through the dual beam, two separate 
echoes appear on a scope. The operator then positions azimuth and range strobes 
over the echoes, and an analog computer computes the coordinates of the weapon 
that fired. The AN/MPQ-4A can be emplaced in 30 to 45 minutes. 
Periscope Battery Command, M43 (fig 61) 

The M43 periscope is used to locate targets by visual observation and 
intersection from two or more observation posts (flash ranging). Trained observers 
using the M43 and employing proper flash ranging techniques can locate hostile 
artillery and other targets at distances up to 15,000 meters, depending upon 
visibility limits from individual observation posts. Flash ranging is also used for the 
collection of battlefield information and for the calibration, adjustment, registration, 
and location of friendly artillery fires. Flash ranging techniques are accurate to 
within 50 meters. 
Sound Ranging Set, GR-8 (fig 62) 

The GR-8 is used to locate hostile artillery by measuring the relative times at 
which sound waves generated by firings reach accurately located microphone 
positions on the ground. Targets may be located by sound ranging to accuracies of 
50 to 150 meters and to ranges of 20,000 meters, dependent upon the intensities of 
the sounds they produce. 
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TARGET ACQUISITION 
 

 
Figure 58. AN/TPS-25 Figure 59. AN/MPQ-10A 

 
Figure 60. AN/MPQ-4A Figure 61. Periscope, M43 

Figure 62. Sound Ranging Set, GR-8 
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SURVEY 

Artillery Gyro Azimuth Surveying Instrument (fig 63) 

In the absence of established directional control and lacking sufficient time to 
obtain such from other conventional sources, the artillery gyro azimuth surveying 
instrument is used at all echelons from battalion to corps to obtain the direction of 
orienting lines, initiate surveys, and establish declinating stations. It consists of an 
alinement head, an electronic package, a tripod, and cabling. The alinement head 
contains a highly sensitive, single-axis, rate gyroscope and mounts a T-2 theodolite. 
The electronic package provides gyro controls and panels and is operable by 
24-volt DC or 110-volt AC sources. The alinement head is oriented by applying 
corrections to measured earth rotational effects on the gyroscope. The theodolite is 
then used to measure the azimuth of any line. 

Tellurometer Electronic Distance Measuring Equipment (fig 64) 

By means of the tellurometer, division and corps artillery survey parties are 
capable of electronically measuring distances from 152 to 64,000 meters, under all 
conditions of visibility and weather. The system employs a master unit and two 
remote units. One master and one remote unit are required to measure a given 
distance. Although the master and remote units are similar in weight and 
appearance, they cannot be used interchangeably. Distance is determined by 
employing a phase comparison technique to measure microwave transit time from 
one point to another and return. Built-in equipment permits voice communications 
between units to distances approaching 38 miles, when master and remote units are 
alined on each other. The complete operation from setting up equipment to 
computing distance can be accomplished in 30 minutes. 

Theodolites, T-16 and T-2 (figs 65 and 66) 

The T-16 theodolite (fig 65) is used to obtain angular values in artillery 
surveys executed to fifth-order (1:1000) accuracy. Its scales are readable directly to 
0.2 mil and by estimation to 0.1 mil. Vertical and horizontal scales may be read 
simultaneously and may be illuminated by either sunlight or self-contained, 
artificial light. An optical plumb system is provided. The 28-power telescope 
produces inverted images. The universal field artillery tripod is used to support the 
instrument. The T-2 theodolite (fig 66) provides greater accuracy than the T-16, 
permitting execution of fourth-order (1:3000) surveys. Its scales are readable 
directly to 0.002 mil and by estimation to 0.001 mil. Vertical and horizontal scales 
must be individually viewed by means of a selector knob. Its other characteristics 
are essentially the same as those of the T-16. 
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SURVEY 
 

 

Figure 63. Artillery Gyro Azimuth Surveying 
Instrument 

Figure 64. Tellurometer Electronic 
Dist Measuring Device 

 
Figure 65. Theodolite T-16 Figure 66. Theodolite T-2 

37 



METEOROLOGY 

Radiosonde AN/AMT-4 (figs 67 and 68) 

The radiosonde AN/AMT-4 is a meteorological instrument which is carried 
aloft by a balloon to obtain soundings of the temperature, pressure, and relative 
humidity of the lower atmosphere. This instrument automatically transmits 
radio-frequency signals, amplitude modulated at a frequency that varies in 
accordance with the conditions of temperature and humidity encountered during 
the flight. A baroswitch connects the circuits of the transmitter successively, so that 
a repeating sequence of temperature, humidity, and reference signals is transmitted. 
These data are used in calculating corrections to compensate for the effects of 
nonstandard meteorological conditions for artillery fire. 

Rawin Set AN/GMD-1 (fig 69) 

The rawin set AN/GMD-1 is a transportable radio direction finder which 
automatically tracks the radiosonde, tunes itself to the transmitted frequency, and 
records angles to the radiosonde at a maximum rate of 10 times each minute. 
Recordings of time versus progressive elevation and azimuth positions are later 
converted to wind speed and direction. Received radiosonde signals are detected, 
amplified, and transmitted to a separate piece of equipment, the radiosonde 
recorder, for conversion to atmospheric values of temperature, humidity and 
pressure. 

Radiosonde Recorder AN/TMQ-5 (fig 70) 

The radiosonde recorder, AN/TMQ-5, is an assembly of electronic and 
electromechanical devices which receives meteorological data from the rawin set, 
AN/GMD-1. The input signal for the recorder consists of audio-frequency pulses 
that normally range from 10 to 200 cycles per second. These incoming signals are 
converted to direct current voltages which, by means of a servo system, position a 
pen on a calibrated chart. The operation is continuous, so that the pen always marks 
the chart at a point corresponding to the data received from the balloonborne 
radiosonde. A preflight calibration establishes the relationship between audio 
frequency and both temperature and relative humidity. 
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Figure 67. Radiosonde Balloon Figure 68. Radiosonde Transmitter 

 

Figure 69. Rawin Set Figure 70. Radiosonde Recorder 
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COMMAND AND CONTROL 

Gun Direction Computer M18 (FADAC) 

The gun direction computer M18 (FADAC) and its related equipment are 
designed to electronically process fire missions, solve missile and gunnery 
problems, plot targets on an electrical tactical map and transmit fire commands 
to the firing battery. The entire process is accomplished in a matter of seconds. 
Since meteorological and other effects are automatically applied to the solution 
of the gunnery problem, fire for effect is permitted without adjustment when 
input data is accurate. FADAC is the hub of the automated fire control system. 
The major components of the FADAC system are depicted in figures 71-74. 

 
Figure 71. Gun Direction Computer M18 (FADAC) 

 
Figure 72. Gunnery Officer's Console 
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Figure 74. Electrical Tactical Map Figure 73. Battery Display 
Unit 

FADAC is a compact digital computer which weighs 232 pounds. It is 
designed to operate under field conditions within temperatures ranging from 
minus 40ºF to plus 125°F. Computer circuitry is mounted on a series of circuit 
boards which can be replaced easily if a component becomes defective. The 
computer automatically checks itself for proper parity or loss of information. 
Trouble lights on the operator's panel indicate errors as they are detected. 

When FADAC is solving the fire direction problem for missiles and 
rockets, its greatest advantage is in the speed of the solution. The problem is 
solved at electronic speeds, providing precise and timely answers. With survey 
application, FADAC again gives speed and accuracy. In the processing of 
cannon fire missions, FADAC provides increased accuracy and predicted fire 
capabilities by accomplishing a more detailed solution of the gunnery problem. 
FADAC applies corrections for all conditions operating on the projectile for 
approximately each second of the time of flight and stops only when it has 
computed a trajectory to within 10 meters of the target location. The final 
solution takes into account the latest powder temperatures, exact weights of 
projectiles, muzzle velocities achieved by particular weapon-ammunition 
combinations, and earth rotation. The accuracy of the firing data provided 
(deflection, fuze setting, quadrant, and charge) is limited only by the accuracy 
of the data input. 

As a mission enters a battalion fire direction center, equipped with the 
complete FADAC system, it is manually entered into the FADAC computer. 
Controls are operated on the computer and the gunnery officer's console to 
cause the target location to be displayed on the electrical tactical map as a 
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pip of light. The gunnery officer thus obtains an indication of target location in 
relation to gun position, no-fire line, boundaries, and other items of importance 
to artillerymen. Using the GOC, the gunnery officer next enters the fire order 
for transmission to the battery. Depending on the commands entered at the 
gunnery officer's console and the time required for the computer to determine 
the solutions, fire commands and firing data are presented at the battery on the 
battery display unit. Fire commands can then be acted upon by the battery to 
deliver accurate fire on the target. 

Fire Support System 

The Fire Support System (FSS) is a component system of the Field Army 
Command Control Information System, 1970 (CCIS-70), presently under 
development by the Electronics Command with guidance furnished by the US 
Army Combat Development Command Artillery Agency. When fully 
developed, the FSS will be capable of applying automatic data processing to 
the functional areas of ammunition and fire unit status, artillery fire planning, 
artillery target intelligence, artillery survey, fire support coordination, 
meteorological data, nuclear target analysis, tactical fire control, and technical 
fire control. 

In March 1961, the "White Plan" was conducted at Fort Huachuca by 
Artillery and Signal Corps Project personnel. The "White Plan" consisted of a 
demonstration of the FSS's capabilities in the functional areas of technical fire 
control, nuclear target analysis, and artillery fire planning. During the 
demonstration, a complete artillery fire plan, integrating nuclear target analysis 
and both nuclear and nonnuclear schedules of fires, was developed in less than 
30 minutes. The fire control capabilities of the system were also successfully 
demonstrated, achieving excellent first volley accuracy on assigned targets. 

Work is continuing in the Electronics Command to extend the FSS's 
capabilities to the remaining functional areas and to integrate all areas into a 
system employing digital data transmission between computers. A concept 
evaluation of the FSS is scheduled for March 1964, at Fort Huachuca. This 
evaluation will examine the feasibility of an automated FSS by evaluating a 
system design based on a division structure using a test package of some 
militarized and some commercial equipment. 
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SECTION II 
FIELD ARTILLERY ORGANIZATIONS 

The block diagrams and strength figures contained in this section 
represent the best information available at the US Army Artillery and Missile 
School at the time the issue was being prepared for publication. Due to the 
recent reorganization of Reserve and National Guard divisions and the current 
reorganization of Regular Army divisions, it has been decided to provide the 
block diagrams for the newer organizations (ROAD), even though the TOE's 
for such have not yet been published. The block diagrams and strength figures 
shown are representative of the statuses of the ROAD draft TOE's, as reported 
to USAAMS by the Combat Developments Command, on 17 June 1963, at 
which time this issue of ARTILLERY TRENDS was sent to press. The strength 
figures for the Airborne Division Artillery were not known at that time. 

The information provided in this section pertaining to non-divisional 
units represents an abbreviation of those Army and Corps Artillery unit TOE's 
which can be expected to continue in existence in the field for at least one year. 
This means that, in some cases in which TOE's are currently under revision, the 
older, approved TOE's are provided rather than the newer, unapproved drafts. 

Each block diagram is identified by its appropriate TOE number 
designation. Block diagrams representing TOE's which have not yet been 
published by the Department of the Army carry the parenthetical term "draft" 
under their number designations. Approved TOE's carry the dates of 
publication of the TOE's, and changes subsequently published. In cases where 
TOE's are currently under revision or tentative, a notation is made to such 
effect. A broken line (- - - - - -) represents an augmentation to a unit. The TOE's 
for the Air Assault Division Artillery organizations are test TOE's. 

COMMON DIVISION BASE (ROAD) 

 
Division base common to Infantry, Armored, 

Mechanized, and Airborne Divisions 
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INF DIV ARTY 

INFANTRY DIVISION ARTILLERY 

 

Division Artillery, Infantry Division 

 

Headquarters and Headquarters Battery, Division 
Artillery, Infantry Division 
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INF DIV ARTY 

 
FA Battalion, 105-mm towed, Infantry Division 

 
Headquarters, Headquarters and Service Battery, FA 

Battalion, 105-mm towed, Infantry Division 

 
FA Battery, 105-mm towed, Infantry Division 
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INF DIV ARTY 

 
FA Battalion, 155-mm/8-in towed, Infantry Division 

 

Headquarters, Headquarters and Service Battery, FA 
Battalion, 155-mm/8-in towed, Infantry Division 
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INF DIV ARTY 
 

 

FA Battery, 155-mm towed, Infantry Division 

 

FA Battery, 8-in towed, Infantry Division 
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ARMD/MECH DIV ARTY 

ARMORED OR MECHANIZED DIVISION ARTILLERY 

 
 

Division Artillery, Armored/Mechanized Division 

 

Headquarters and Headquarters Battery, Division 
Artillery, Armored/Mechanized Division 
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ARMD/MECH DIV ARTY 

 
FA Battalion, 105-mm SP, Armored/Mechanized Division 

 
Headquarters, Headquarters and Service Battery, FA 
Battalion, 105-mm SP, Armored/Mechanized Division 

 
FA Battery, 105-mm SP, Armored/Mechanized Division 
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ARMD/MECH DIV ARTY 

 

FA Battalion, 155-mm/8-in SP, Armored/Mechanized Division 

 
Headquarters, Headquarters and Service Battery, FA 

Battalion, 155-mm/8-in SP, Armored/Mechanized Division 
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ARMD/MECH DIV ARTY 

 
FA Battery, 155-mm SP, Armored/Mechanized Division 

 

FA Battery, 8-in SP, Armored/Mechanized Division 
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FA BN, HJ 

 

FA Battalion, Honest John, Infantry, Armored or Mechanized Divisions 

 

Headquarters and Headquarters Battery, FA Battalion, 
Honest John, Infantry, Armored or Mechanized Divisions 

 

FA Battery, Honest John, Infantry, Armored or Mechanized Divisions 
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ABN DIV ARTY 
AIRBORNE DIVISION ARTILLERY 

 
Division Artillery, Airborne Division 

 
Headquarters and Headquarters Battery, 

Division Artillery, Airborne Division 
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ABN DIV ARTY 

 
FA Battalion, 105-mm towed, Airborne Division 

 
Headquarters, Headquarters and Service Battery, FA 

Battalion, 105-mm towed, Airborne Division 

 
FA Battery, 105-mm towed, Airborne Division 
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ABN DIV ARTY 

 
FA Battalion, 155-mm/LJ towed, Airborne Division 

 
Headquarters and Headquarters Battery, FA Battalion, 

155-mm/LJ towed, Airborne Division 
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ABN DIV ARTY 

 

FA Battery, 155-mm towed, Airborne Division 

 

FA Battery, Little John towed, Airborne Division 
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AA DIV 

AIR ASSAULT DIVISION 

 

Air Assault Division 

AIR ASSAULT DIVISION ARTILLERY 

 
Division Artillery, Air Assault Division 
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AA DIV ARTY 

 
Headquarters and Headquarters Battery, 

Division Artillery, Air Assault Division 

 

Aviation Battery, Division Artillery, Air Assault Division 
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AA DIV ARTY 

 
FA Battalion, 105-mm towed, Air Assault Division 

 
Headquarters, Headquarters and Service Battery, FA 

Battalion, 105-mm towed, Air Assault Division 

 
FA Battery, 105-mm towed, Air Assault Division 
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AA DIV ARTY 

 
FA Battalion, Little John, Air Assault Division 

 
Headquarters and Headquarters Battery, FA 

Battalion, Little John, Air Assault Division 

 
FA Battery, Little John, Air Assault Division 
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AA DIV ARTY 

 
FA Battalion, Aerial Rocket, Air Assault Division 

 
Headquarters and Headquarters Battery, FA 
Battalion, Aerial Rocket, Air Assault Division 

 
FA Battery, Aerial Rocket, Air Assault Division 
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ARMY/CORPS ARTY 

ARMY AND CORPS ARTILLERY 

 
A Type Army Artillery 

 
A Type Corps Artillery 

 
Headquarters and Headquarters Battery, 

Corps Artillery or Airborne Corps Artillery 
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ARMY/CORPS ARTY 
 

 
Headquarters and Headquarters Battery, FA Group 

 
FA Aviation Battery, Corps Artillery 

 
FA Searchlight Battery, Corps Artillery 
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ARMY/CORPS ARTY 

 
FA Battalion, 105-mm towed, Corps Artillery 

 
FA Battalion, 105-mm SP, Corps Artillery 

 
FA Battalion, 155-mm towed or SP, Corps Artillery 

 
FA Battalion, 8-in towed, Corps Artillery 
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ARMY/CORPS ARTY 

 
FA Battalion, 8-in SP, Corps Artillery 

 
FA Battalion, Honest John SP, Corps Artillery 

 
FA Battalion, Little John, Corps Artillery 

 
FA Battalion, Corporal, Corps Artillery 
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ARMY/CORPS ARTY 

 
FA Battalion, Lacrosse, Corps Artillery 

 
FA Battalion, Redstone, Army Artillery 

 
FA Battalion, Sergeant, Corps Artillery 

 
FA Battalion, Pershing, Army Artillery 
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ARMY/CORPS ARTY 

 
FA Battalion, 175-mm SP, Corps Artillery 

 
FA Battalion, 280-mm, Army Artillery 

 
FA Battery, 105-mm SP, Armored Cavalry Squadron 

 
FA Target Acquisition Battalion, Corps Artillery 
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NONNUCLEAR WEAPONS EFFECTS 

Tables XV-XXVI show the effects of various delivery systems on a 
certain range of typical target sizes which are within the general capabilities of 
the particular weapons systems. The tables show the expected fraction of 
casualties for both troops in the offense and troops in the defense. 

The tables are based on the assumption that troops in the offense are 
standing when the first volley explodes, and prone for all subsequent volleys, 
the terrain being reasonably level and open. Troops in the defense are assumed 
to be standing when the first volley explodes, prone when the second volley 
explodes, and in foxholes without cover for all subsequent volleys. It is 
important to note that point detonating ammunition is used on the first volley 
and variable time fuzed ammunition is used for all subsequent volleys. It is 
also assumed that in the offense the longer dimension of the target is parallel to 
the line of fire and in the defense the longer dimension of the target is 
perpendicular to the line of fire. 

Two methods of delivery are presented in the tables—observed fire and 
K-transfer. It should be noted that the terms "observed fire" and "K-transfer" are 
regarded somewhat categorically. The effects information listed for observed 
fire is based on the assumption that the center of the fire pattern can be placed on 
or near the intended target center. The K-transfer information is assumed to be 
an unobserved fire method, in which a system error is expected. 

The expected fraction of casualties, F, is obtained from the formula 

 PCP
— ———

 A 
F = 1 — e 

where e is the base of natural logarithms; P is the percentage of rounds 
expected to fall within the target area; Cp is the summation of the lethal areas 
of all rounds fired. The lethal area of a given round depends upon the existing 
target attitude. A is the total area of the target. 

If observed fire is employed, there is usually no system error, and P is 
determined by the probable errors shown in the firing table inherent to the 
weapon. If the delivery method is K-transfer, another method which involves a 
system error, then the dispersion is determined by the combination of the two 
types of error into total probable errors, epr for range and epd for deflection. 
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NONNUCLEAR WEAPONS EFFECTS 
Table XV 

Delivery System: 105-mm How Btry Range: Two-Thirds Maximum 
Method of Delivery: Observed fire (1) Ammunition: High Explosive 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
50m X 100m .46 .61 .73 .81 .86 Offense(2) 

 .33 .47 .48 .49 .51 Defense(3) 
100m X 100m .26 .38 .48 .56 .60 Offense 

 .26 .38 .39 .40 .42 Defense 
100m X 200m .15 .23 .30 .36 .42 Offense 

 .14 .21 .22 .23 .24 Defense 
200m X 200m .08 .12 .16 .20 .24 Offense 

 .08 .12 .13 .13 .14 Defense 

 

Table XVI 

Delivery System: Method of Delivery, Range, and Ammunition 
105-mm How Bn data are same as in TABLE XV 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .60 .76 .86 .91 .95 Offense(2) 

 .60 .76 .77 .79 .80 Defense(3) 
100m X 200m .40 .54 .65 .74 .80 Offense 

 .37 .51 .52 .54 .55 Defense 
200m X 200m .22 .32 .41 .49 .56 Offense 

 .22 .32 .34 .35 .36 Defense 
 

(1) It is assumed that the center of the fire pattern is placed on the intended 
center of the target. 

(2) Troops in the Offense indicates that personnel are standing when the first 
volley hits. Thereafter, personnel are assumed to be prone. 

(3) Troops in the Defense indicates that personnel are standing when the first 
volley hits, prone when the second volley hits, and in foxholes without 
cover for subsequent volleys. 
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NONNUCLEAR WEAPONS EFFECTS 

Table XVII 

Delivery System: 155-mm How Btry Range: Two-Thirds Maximum 
Method of Delivery: Observed Fire(1) Ammunition: High Explosive 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .37 .56 .69 .78 .89 Offense(2) 

 .37 .56 .58 .60 .62 Defense(3) 
100m X 200m .24 .39 .50 .60 .68 Offense 

 .21 .33 .35 .37 .38 Defense 
200m X 200m .13 .22 .30 .37 .43 Offense 

 .13 .22 .23 .24 .25 Defense 

 

Table XVIII 

Delivery System: Method of Delivery, Range, and Ammunition 
155-mm How Bn data are same as TABLE XVII 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .75 .91 .97 .99 .99 Offense(2) 

 .75 .91 .92 .93 .94 Defense(3) 
100m X 200m .57 .77 .88 .94 .97 Offense 

 .50 .71 .73 .75 .76 Defense 
200m X 200m .34 .52 .65 .75 .82 Offense 

 .34 .52 .54 .56 .58 Defense 

 

(1) It is assumed that the center of the fire pattern is placed on the intended 
center of the target. 

(2) Troops in the Offense indicates that personnel are standing when the first 
volley hits. Thereafter, personnel are assumed to be prone. 

(3) Troops in the Defense indicates that personnel are standing when the first 
volley hits, prone when the second volley hits, and in foxholes without 
overhead cover for subsequent volleys. 
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Table XIX 

Delivery System: 8-inch How Btry Range: Two-Thirds Maximum 
Method of Delivery: Observed Fire(1) Ammunition: High Explosive 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .39 .54 .66 .75 .81 Offense(2) 

 .39 .54 .56 .58 .59 Defense(3) 
100m X 200m .24 .35 .45 .53 .60 Offense 

 .22 .33 .34 .35 .36 Defense 
200m X 200m .13 .19 .26 .31 .37 Offense 

 .13 .19 .20 .21 .22 Defense 

 

Table XX 

Delivery System: Method of Delivery, Range, and Ammunition 
8-Inch How Bn data are same as TABLE XIX 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .77 .91 .96 .98 .99 Offense(2) 

 .77 .91 .92 .92 .93 Defense(3) 
100m X 200m .56 .73 .83 .90 .94 Offense 

 .52 .69 .71 .73 .74 Defense 
200m X 200m .34 .48 .59 .68 .75 Offense 

 .34 .48 .49 .51 .52 Defense 

 

(1) It is assumed that the center of the fire pattern is placed on the intended 
center of the target. 

(2) Troops in the Offense indicates that personnel are standing when the first 
volley hits. Thereafter, personnel are assumed to be prone. 

(3) Troops in the Defense indicates that personnel are standing when the first 
volley hits, prone when the second volley hits, and in foxholes without 
overhead cover for subsequent volleys. 
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NONNUCLEAR WEAPONS EFFECTS 

Table XXI 
Delivery System: 105-mm How Btry Range: Two-Thirds Maximum 
Method of Delivery: K-Transfer(1) Ammunition: High Explosive 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
50m X 100m .21 .31 .39 .47 .53 Offense(2) 

 .11 .17 .18 .18 .19 Defense(3) 
100m X 100m .11 .17 .22 .27 .31 Offense 

 .11 .17 .17 .18 .19 Defense 
100m X 200m .10 .15 .20 .25 .29 Offense 

 .06 .09 .10 .10 .10 Defense 
200m X 200m .05 .08 .11 .13 .16 Offense 

 .05 .08 .09 .09 .09 Defense 
 

Table XXII 

Delivery System: Method of Delivery, Range, and Ammunition 
105-mm How Bn data are same as TABLE XXI 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .28 .42 .52 .61 .68 Offense(2) 
 .28 .42 .44 .45 .46 Defense(3) 
100m X 200m .26 .39 .49 .58 .65 Offense 
 .15 .24 .25 .26 .27 Defense 
200m X 200m .14 .22 .29 .35 .40 Offense 
 .14 .22 .23 .24 .25 Defense 
 

(1) K-transfer is assumed to be an unobserved fire method which contains a 
system error. 

(2) Troops in the Offense indicates that personnel are standing when the first 
volley hits. Thereafter, personnel are assumed to be prone. 

(3) Troops in the Defense indicates that personnel are standing when the first 
volley hits, prone when the second volley hits, and in foxholes without 
overhead cover for subsequent volleys. 
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NONNUCLEAR WEAPONS EFFECTS 

Table XXIII 

Delivery System: 155-mm How Btry Range: Two-Thirds Maximum 
Method of Delivery: K-Transfer(1) Ammunition: High Explosive 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .32 .49 .62 .72 .79 Offense(2) 
 .32 .49 .52 .53 .55 Defense(3) 
100m X 200m .24 .38 .49 .59 .66 Offense 
 .18 .29 .30 .32 .33 Defense 
200m X 200m .13 .21 .29 .36 .41 Offense 
 .13 .21 .22 .23 .25 Defense 
 

Table XXIV 

Delivery System: Method of Delivery, Range, and Ammunition 
155-mm How Bn data are same as TABLE XXIII 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .69 .87 .95 .98 .99 Offense(2) 
 .69 .87 .89 .90 .91 Defense(3) 
100m X 200m .56 .76 .87 .93 .96 Offense 
 .44 .64 .66 .68 .70 Defense 
200m X 200m .33 .51 .64 .73 .81 Offense 
 .33 .51 .53 .53 .57 Defense 
 

(1) K-transfer is assumed to be an unobserved fire method which contains a 
system error. 

(2) Troops in the Offense indicates that personnel are standing when the first 
volley hits. Thereafter, personnel are assumed to be prone. 

(3) Troops in the Defense indicates that personnel are standing when the first 
volley hits, prone when the second volley hits, and in foxholes without 
overhead cover for subsequent volleys. 
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Table XXV 

Delivery System: 8-Inch How Btry Range: Two-Thirds Maximum 
Method of Delivery: K-Transfer(1) Ammunition: High Explosive 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .27 .40 .50 .59 .66 Offense(2) 
 .27 .40 .42 .43 .44 Defense(3) 
100m X 200m .19 .29 .37 .45 .51 Offense 
 .18 .27 .28 .29 .30 Defense 
200m X 200m .12 .19 .25 .31 .36 Offense 
 .12 .19 .20 .21 .21 Defense 
 

Table XXVI 

Delivery System: Method of Delivery, Range, and Ammunition 
8-Inch How Bn data are same as TABLE XXV 

 

EXPECTED FRACTION OF CASUALTIES FOR CONSECUTIVE VOLLEYS OF FIRE 

Target Size 1 2 3 4 5 Troop Attitude 
100m X 100m .62 .78 .88 .93 .96 Offense(2) 
 .62 .78 .80 .81 .82 Defense(3) 
100m X 200m .48 .64 .75 .83 .88 Offense 
 .45 .61 .62 .64 .66 Defense 
200m X 200m .33 .47 .58 .66 .73 Offense 
 .33 .47 .48 .50 .51 Defense 
 

(1) K-transfer is assumed to be an unobserved fire method which contains a 
system error. 

(2) Troops in the Offense indicates that personnel are standing when the first 
volley hits. Thereafter, personnel are assumed to be prone. 

(3) Troops in the Defense indicates that personnel are standing when the first 
volley hits, prone when the second volley hits, and in foxholes without 
overhead cover for subsequent volleys. 
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NUCLEAR WEAPONS EMPLOYMENT 

General 

Consolidated herein are general facts considered useful to commanders, 
staff officers, and firing units involved in the employment of nuclear weapons. 
No attempt has been made to cover the detailed subject of Target Analysis, 
since the personnel directly concerned with that function have already received 
all essential information by school and refresher training and must rely upon 
the complete treatises contained in appropriate reference manuals, in order to 
perform their duties properly. 

Command Guidance 

The magnitude and nature of nuclear weapon effects have a profound 
influence on ground operations. Therefore, command guidance to the staff 
before commencement of their planning is vital. The commander devotes at 
least the same thought and effort to his development of initial staff planning 
guidance concerning nuclear weapons employment as he does to the 
employment of maneuver forces and other fires. If there is little time for staff 
planning, this guidance may consist of a decision by the commander at the very 
outset. When more time is available, the guidance may include specific courses 
of action for the staff to consider during the development of staff estimates. 

In developing his initial staff planning guidance, the commander 
considers the requirements of all the general staff. In addition, he provides 
guidance for the artillery commander and, at field army level, for the air 
defense artillery commander. 

The commander provides such additional guidance as may be required 
throughout the planning process up to the time nuclear weapons are fired. 

It is essential that commanders and staff officers understand the effects 
of nuclear weapons, the capabilities and limitations of the various delivery 
systems, the combat service support requirements involved, and the procedures 
for employing these weapons. However, these officers receive technical advice 
from the nuclear weapons employment officers (NWEO) in the tactical 
operations center on matters incident to the use of such weapons. 

Initial staff planning guidance normally falls into the following 
categories; type of targets to be attacked (scheduled or on-call); allocations to 
subordinate units; and desired nuclear weapon reserve. 

The commander's initial staff planning guidance for the use of nuclear 
weapons varies as to content with the echelon concerned. 

a. At division level, this guidance is normally confined to the type 
targets to be attacked with nuclear weapons and the weapon reserve desired. 
The division commander may also have occasion to give guidance as to 
allocation of weapons to a brigade. In the case of DAVY CROCKETT he may 
desire to allocate to the cavalry squadron or to a small task force. Because of 
the immediate and profound impact nuclear weapons have on operations at the 
division echelon, the commander's guidance normally is quite detailed in 
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NUCLEAR WEAPONS EMPLOYMENT 
the areas mentioned above. He frequently indicates specific weapons that will 
constitute his nuclear weapon reserve. A division nuclear weapon reserve is 
retained for attack of targets of opportunity, rather than for future operations. 

b. At corps level, initial staff planning guidance is normally provided 
concerning the type targets to be attacked with nuclear weapons under corps 
control, a general guide as to weapons allocation to major subordinate commands, 
and the general nature of the corps nuclear weapon reserve. Because of the scope 
and area of corps operations, the corps is the lowest echelon that retains a 
substantial reserve of nuclear weapons for future phases of an operation. Since 
corps possesses the resources for delivering a decisive blow on the enemy, 
command guidance includes the nuclear fires desired in connection with the 
commitment of the corps reserve maneuver force. 

c. At field army level, the commander's initial staff planning guidance 
is more general than at lower echelons. Since field army plans an operation weeks 
or even months in advance of the D-Day, initial staff planning guidance seldom 
concerns the attack by field army of specific targets with nuclear weapons. Instead, 
the field army commander provides guidance that permits the staff to develop 
tentative allocations of weapons to major subordinate commands for each phase of 
the army operation, and an appropriate army reserve of nuclear weapons for the 
entire operation. The army commander also provides guidance in regard to 
priorities in the employment of nuclear air defense weapons with specific attention 
to the use of such weapons in a surface-to-surface role. Because of his 
responsibility in regard to nuclear weapons logistical support, the field army 
commander provides guidance in this area. This guidance will generally be an 
expression of desired priorities. Finally, he provides guidance as to his policies (and 
policies imposed by higher headquarters) concerning limiting requirements (d 
below). This guidance may include such areas as limitations on fallout, protection 
of friendly civilians, and avoidance of damage to transportation complexes. 

d. Damage criteria and troop safety considerations are SOP matters. 
Command guidance in these respects is appropriate only when departures from the 
SOP are desired. The SOP should state the required coverage to destroy a target, and 
the required target coverage to neutralize a target. Based on the SOP, the nuclear 
weapons employment officer determines the extent and nature of damage required, 
and recommends the weapon system best suited for the task. There are three degrees 
of risk which a commander may accept under differing tactical conditions, i.e., 
negligible, moderate, or emergency. At a negligible risk distance, troops are 
completely safe with the possible exception of temporary loss of night vision or 
dazzle. At a moderate risk distance anticipated effects levels are tolerable, or at worst 
a minor nuisance. In rare instances, some individuals may require evacuation. At an 
emergency risk distance, the anticipated effects levels may cause some temporary 
shock, a few casualties, and may significantly reduce the unit's combat efficiency. 
Normally, the commander will, as an SOP, desire negligible risk to his own and 
adjacent forces. The staff, including the nuclear weapons employment officer, 
automatically take this into account in their analysis and operational 
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planning. If a risk greater than negligible must be taken, or if friendly troops 
must be warned of the attack, the employment officer so indicates when he 
makes his recommendations. Creation of obstacles to friendly movement and 
other undesirable effects are also matters the staff and the nuclear weapons 
employment officer are normally quite capable of foreseeing and minimizing 
without being given specific guidance. These limiting requirements may 
include one or more of the following: 

(1) No significant fallout. 
(2) No damage to a particular installation or area. 
(3) Significant induced contamination will not be placed on a 

specific area, or the intensity of the induced contamination near ground zero will 
be held to a minimum. 

e. Warnings of Friendly Nuclear Strikes. Advance warning of a nuclear 
strike is required to insure that friendly forces do not receive casualty-producing 
weapon effects. The content of nuclear strike warning messages depends upon the 
echelon of command receiving them, with units of battalion-size or larger 
receiving a more detailed message than battery- or company-size units. 

Fire Orders 

Once a fire mission has been approved, fire support agencies are given the 
necessary orders to cause the weapons to be delivered on the target. 

a. Orders to Army delivery units include— 
(1) Unit to deliver the weapon. 
(2) Firing site, if applicable. 
(3) Delivery system/yield. 
(4) Height of burst in meters, or in the case of radar-fuzed weapons, 

height of burst option or radar step number. 
(5) When applicable, a fuzing option desired, e.g., contact backup 

or contact preclusion. 
(6) Desired ground zero. 
(7) Time of burst. 
(8) Resupply instructions, if applicable. 

b. If air delivered weapons have been allocated to an Army unit, the 
message to the ASOC includes— 

(1) Yield. 
(2) Maximum permissible CEP. 
(3) Height of burst in meters, or in the case of radar-fuzed weapons, 

height of burst option or radar step number. 
(4) When applicable, fuzing option desired, e.g., contact backup or 

contact preclusion. 
(5) Desired ground zero. 
(6) Time of burst. 
(7) Applicable coordination measures. For example: 

(a) Special signal procedures such as the marking of the initial 
point, and abort signals. 
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(b) Flak suppression measures. 

(c) Special air defense coordination procedures. 

Early notification to the delivery unit reduces delays in firing. 
Advance information with which to occupy firing sites, compute firing data, 
and prepare the nuclear round is desirable. On some occasions, this 
information is given to the delivery unit prior to the time a decision is made to 
employ the weapon. 

Fire support agencies may be ordered to prepare an alternate nuclear 
weapon system (either of the same type or of a different type) or to plan 
nonnuclear fires in the event of failure of the first weapon. This should be 
done when a less reliable weapon system is employed. 

Nuclear Weapons Employment Reference Material 
FM 101-31-1, Feb 1963; FM 101-31-2, Feb 1963; 
FM 101-31-3, Feb 1963; FM 3-12, Jan 1963; FM 3-210, May 1962; 
TM 23-200, Nov 1957, w/C 2, 3 Oct 1960. 
The current FM 101-31 used for Nuclear Weapons Employment 

instruction and DA Pam 39-1, titled Nuclear Weapons Employment were 
replaced by three manuals or volumes—FM 101-31-1; FM 101-31-2; and FM 
101-31-3. 

FM 101-31-1 provides specific doctrine concerning those facts of 
tactical operations which are applicable to active nuclear warfare. It contains 
the US Army concepts for nuclear weapons employment and the command 
and staff actions required to carry out those concepts. Appendixes to this 
volume present detailed technical procedures concerning target analysis. 

FM 101-31-2 provides the data necessary for actual target analysis. 

FM 101-31-3 provides data concerning a family of hypothetical 
nuclear weapons. It provides data necessary for target analysis. This volume is 
designed specifically for use in training of the staff officer particularly the 
Nuclear Weapons Employment Officer. It is not intended for field exercises or 
command post exercises by US Forces, but can be so used by non-US Forces. 
Facility in use of FM 101-31-3 will insure facility in the use of FM 101-31-2. 
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Short Titles, Legends, and Symbols 
The short titles and legends shown in Figure 75 will be used for field 

artillery amplitude-modulation (AM) and frequency-modulation (FM) nets, 
and for nets other than artillery only when shown in conjunction with artillery 
nets. 

Letters may be used in combinations, arranged in alphabetical order to 
indicate dual purpose nets; for example, CF for command/fire direction net, 
CI for command/intelligence net, etc. 

FM nets are shown by a solid line, AM nets by a solid line on which a 
series of X's are superimposed at convenient intervals. Suffix numbers are 
added, if more than one net is used for the same purpose; for example, F1, F2, 
and F3. 

Figure 76 depicts various basic symbols for signal installations. 

FM NETS PURPOSE SHORT TITLE AM NETS 

——— C ——— Command C ——X—— C ——X—— 

——— F ——— Fire Direction F ——X—— F ——X—— 

——— I ——— Intelligence I ——X—— I ——X—— 

——— S ——— Survey S ——X—— S ——X—— 

——— M ——— Meteorological M ——X—— M ——X—— 

— — — — — — Alternate Net  –X—X—X—X– 

Figure 75. Titles and Legends 

Wire circuit with telephone 
set TA-312/PT  

Radar 
Station  

Wire circuit indicating 
number of pairs available  

Telephone switching central 
not at a command post or HQ  

Multi-channel 
cable  

12 or 24 channel radio 
relay system  

Not always 
provided – – – – – 12 channel radio 

relay system  
Signal center operated by 
signal battalion  

Radio/wire integration 
station FM  

Telephone switching central 
at a command post or HQ  

Test point or wirehead 
operated by signal Bn  

Figure 76. Symbols for signal installations 
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Division Area Communications Systems 

The Division Area Communications System shown in figure 77 is a 
network of radio relay and carrier links. The establishment of this system is a 
command responsibility; however, the division signal officer using the 
equipment and personnel of the Division Signal Battalion supervises the 
installation and operation of the system. 

Circuits between division artillery headquarters and division 
headquarters are provided by one of the signal companies of the division signal 
battalion. Whenever possible the division artillery headquarters should extend 
circuits to other signal facilities within the general area of operation, such as 
those located at a brigade headquarters, providing an alternate means for 
routing traffic. Each divisional artillery battalion and battery should install a 
circuit to the nearest signal facility within the area system as indicated in 
figures 78 and 79. This will greatly reduce the possibility of losing contact with 
supported or reinforced units and higher headquarters. 

The division area system is connected to the army area system by the 
Army Signal Group which has the mission of providing personnel and 
equipment to the division rear and the support command for such purpose. The 
corps does not operate an area system. The Corps Signal Battalion installs the 
necessary equipment at the Division Command Posts to permit it to be 
connected to both division and army area systems. 

 
Figure 77. Division Area Communications System 
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Type Wire System for Infantry, Armored or Mechanized Division Artillery 
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Type Wire System for Airborne Division Artillery 
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Radio Systems for Infantry, Armored or Mechanized Division Artillery 
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Radio Systems for Airborne Division Artillery 
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General 
Pages 87-93 provide figures and printed material summarizing the 

manner in which various field artillery estimates, orders and requests are 
prepared and issued. Elements of each format should be covered in the 
sequence shown, with omissions permissible as indicated. 

Estimate of the situation 
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Operations Order 
The phrase "No change from verbal orders" or "No change from verbal orders 
except paragraph ——" would appear here if verbal orders have been issued 
concerning this operation. In the absence of verbal orders, the space is left 
blank. 

Copy Number ——— 
Issuing Unit 
Place of issue (may be in code) 
Date-time group of signature 
(time order is effective unless 
otherwise designated in para 3) 
Message reference number 

Operation Order —————————————————————— 
(Type and serial number) (Note 1) 

Reference: List any map, chart, or other document required to understand the order. 
Reference to a map will include the country or geographical area and/or map 
series number, edition (if required), scale, and map sheet name or number. 

Time Zone: (The zone applicable to the operation; if not required for clarity, omit). 
Task Organization: Where the organization for combat of the command is long or 

complicated, list here the task subdivisions or tactical components comprising 
the command with the names and ranks of the commanders if appropriate. This 
listing constitutes attachment unless qualified by such terms as "SPT" or "DS" 
indicating a support or direct support role for the unit commander. When the task 
organization is not shown, this information is included in paragraph 3 or in an 
annex. 

1. SITUATION. Information of the overall situation essential to understand the 
current situation. This paragraph is divided into three subparagraphs as follows. 

a. Enemy Forces. Factual information concerning the enemy. Often a 
reference to a published intelligence document, overlay, or annex will be sufficient. 
(Note 2.) 

b. Friendly Forces. Information concerning higher, adjacent, supporting, 
or reinforcing units. Information should be limited to that which the subordinate 
commanders need to know to accomplish their assigned missions. 

c. Attachments and Detachments. List the units attached to or detached 
from the headquarters issuing the order together with the effective time. If these 
units are indicated in the task organization, an appropriate reference is entered. In 
the case of a unit which has been attached for some period of time, the term 
"remains attached" may be used. 
2. MISSION. A clear concise statement of the task to be accomplished by the 
command and its purpose. This normally requires the inclusion of the WHO, 
WHAT, WHEN, and WHY of the commander's decision. The WHERE of the 
decision may be included if needed for clarity. The HOW (unit(s) making the main 
attack, and other amplifications), more properly belong in paragraph 
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Operations Order (cont.) 
3a, "Concept of operation." The mission is stated in full, even if shown on the 
operation overlay. There are no subparagraphs in paragraph 2. 
3. EXECUTION. 

a. In the first subparagraph give the concept of operation. This is a 
statement of the commander's visualization of the conduct of the overall operation. 
The concept clarifies the purpose of the operation and is stated in sufficient detail to 
ensure appropriate action by subordinates in the absence of additional specific 
instructions. The concept usually includes the development and phasing of the 
operation, use of nuclear fires, unit making the main attack (in those operations where 
appropriate), the formation to be employed (the HOW), whether or not a preparation 
is to be fired, and the duration prior to H-hour. 

b. In subsequent separate lettered subparagraphs give the specific tasks 
to be accomplished by each element of the command charged with the execution of 
tactical missions. These elements are listed in the order: 

(1) Combined arms commands in numerical or alphabetical order. 
(2) Infantry elements. 
(3) Armor elements. 
(4) Artillery. 
(5) Combat support elements (e.g., armored carrier units, engineer units, 

as applicable). 
(6) Reserves. 

c. If a task organization is not used, the organization for combat is shown 
under those units to and from which attachments and detachments are made. Units 
attached for operational control may also be indicated. 

d. Combat arms units are listed in numerical sequence by parent 
regimental (or div) number. 

e. The artillery subparagraph is divided into two numbered 
subparagraphs; the first covers field artillery, the second air defense artillery. As a 
minimum the artillery subparagraph indicates the artillery organization for combat 
(when not already indicated in a task organization). 

f. Combat support elements are listed in alphabetical sequence by branch. 
Normal service missions are not included. It is not necessary to list all the units in the 
command nor is it required to give instructions for the total employment of a 
particular unit. For example, instructions to an engineer unit concern only the tactical 
support portion of the unit's mission. 

g. Instructions to the reserve appear in the next to the last subparagraph of 
paragraph 3 entitled "Reserve." In the case of a unit totally in reserve at the time the 
order becomes effective this is the only subparagraph where such a unit will appear. 
Units not in reserve at the time of the order but designated as reserve at some future 
time are listed with a qualifying phrase as to when or under what conditions the unit 
will be in reserve. The listing of two or more units in this subparagraph does not in 
itself indicate an attachment. 
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Operations Order (cont.) 
h. The last subparagraph of paragraph 3 is entitled "Coordinating 

instructions," and contains details of coordination and control applicable to two or 
more elements of the command. Troop safety measures appropriate to the nuclear 
battlefield may be shown here. Restrictions on use of nuclear weapons may be 
included. If instructions relative to a preparation are not included in the concept of 
operation they are shown here. 
4. ADMINISTRATION AND LOGISTICS. A statement of pertinent 
administrative instructions and the way combat service support is to be provided 
for the operation to include the allocation of critical supply of items such as nuclear 
weapons. If an administrative order is in effect, or is being issued separately, or if 
an administrative annex is being issued make reference thereto. Paragraph 4 
contains such subparagraphs as are required and follows the sequence of the 
administrative order. 
5. COMMAND AND SIGNAL. Instructions relative to command and the 
operation of signal communications. This paragraph may have as many 
subparagraphs as are required. Normally three subheadings are listed: Signal, 
Command, and Axis of Command Post displacement. (Normally the main echelon 
of the headquarters unless otherwise specified.) Signal Instructions may refer to an 
annex, but as a minimum, should list the index and issue number of the signal 
operations instructions (SOI) which is in effect. Command instructions include 
command post location of subordinate and higher units. Designation of alternate 
command post and succession of command will be entered in this subparagraph if 
not adequately covered in SOP or annex. The axis of CP displacement consists of 
one or more future locations. 
Acknowledgement instructions. These are a part of the ending and must be 

included here. Normally the single word "acknowledge" is sufficient. This 
indicates that the receiver will, by use of the message reference number in 
the heading, acknowledge that he has received and understands the order. 

 
(Commander) (Note 3) 

NOTES: 1. The type of operation order (e.g., Army, Navy, Air Force, or 
Joint) is usually indicated in combined or joint operations. Within a single Service 
the type of operation order is normally omitted. When required, a code title may 
also be included. Operation orders of a command are numbered successively in 
each calendar year. 

2. Reference to an annex may be made at any time it is desired to 
call the reader's attention to the annex. One such reference is all that is required. 

3. The name and grade of the commander appear on all copies of the 
order. The original copy (No. 1) must be signed by the commander or a specifically 
authorized representative. This is the historical copy which remains in the files of the 
headquarters. If the commander or chief of staff signs a master copy, the use of which 
permits automatic reproduction of the document with his signature thereon, no further 
authentication is required. If this signature is not reproduced, authentication by the 
preparing general staff officer is required on all subsequent copies. 
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Initial Fire Request 
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Battalion Fire Order 
 

Element When Announced Example 

(1) Battery(ies) to fire Always BATTALION 

(2) Adjusting battery When applicable BRAVO 

(3) Method of fire of 
adjusting battery 

When different from 
observer's request SALVO LEFT 

(4) Basis for corrections When applicable USE REGISTRATION 
POINT 2 

(5) Distribution When applicable SHEAF, 50 METERS 

(6) Projectile When different from 
observer's request SHELL WP 

(7) Ammunition lot 
and Charge When applicable LOT XY, CHARGE 5 

(8) Fuze When different from 
observer's request FUZE TIME 

(9) Number of volleys Always in area fire; 
never in precision fire 5 VOLLEYS 

(10) Range spread or zone When different from 
observer's request ONE C APART 

(11) Time of opening When different from 
observer's request AT MY COMMAND 

(12) Concentration number Always CONCENTRATION 
ALFA KILO 413 

Figure 84. Battalion Fire Order 
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Fire Commands 
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Trigonometric Functions 

In any right triangle, the ratio of one side to either of the other two 
sides depends directly on the size of the angle. As long as the angle remains the 
same, the sides, no matter how long, will maintain the same ratio. The 
trigonometric functions are as shown in figure 86. 

 
side opposite a 

sine (sin) A = —————— = — 
hypotenuse c 

side opposite a 
tangent (tan) A = —–————— = — 

side adjacent b 

side adjacent b 
cosine (cos) A = —————— = — 

hypotenuse c 

side adjacent b 
cotangent (cot) A = —––—–—— = — 

side opposite a 

Figure 86. Trigonometric Functions 
The Law of Sines 

If any side and the angle opposite that side and any other side or angle are 
known in any triangle, the triangle can be solved by using the law of sines below. 

a b c 
————— ═ ———–—— ═ ————— 

sin A sin B sin C 
Mil Relation 

A mil is that angle which, at a distance of 1,000 units, will subtend a 
width of one unit. 

The mil relation is frequently used in field artillery computations for 
approximations of ranges and widths. For example, the forward observer uses the 
relation, in conjunction with the mil scale on his binoculars, to adjust artillery 
fires. Since the distance so measured represents a width across two equal radii 
rather than a perpendicular to the observer-target line, the mil relation becomes 
inaccurate for large deviations, and rough sine factors (normally used with angles 
600 mils or greater) should be used. The mil relation is depicted in figure 87. 

W 
mils = — 

R 

 
mils = angular measurement in mils between two points. 
W = the lateral distance in yards or meters between the points. 
R = the mean distance to the points in thousands of yards or meters. 

Figure 87. Mil Relation 
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Rough Sine Factors 

Angle In Mils Rough Sine Factors Angle In Mils Rough Sine Factors 

100 .........................  0.1 900 ...............................  0.8 
200 .......................... 0.2 1,000 ...............................  0.8 
300 .......................... 0.3 1,100 ...............................  0.9 
400 ..........................  0.4 1,200 ...............................  0.9 
500 ..........................  0.5 1,300 ...............................  1.0 
600 ..........................  0.6 1,400 ...............................  1.0 
700 .......................... 0.6 1,500 ...............................  1.0 
800 ..........................  0.7 1,600 ...............................  1.0 

Laying the Battery 

a. By Azimuth 
(1) Subtract the announced azimuth from the declination constant, adding 

6,400 mils to the declination constant, if necessary. Example: 

Declination constant ..............................................  200 mils 
+6400 mils 

—— 
6600 mils 

Minus announced azimuth .................................... —5250 mils 
—— 

Deflection to set on aiming circle ..........................  1350 mils 

(2) With the single 0 of the aiming circle nearest you and the 0-3200 line 
pointing generally in the direction of the announced azimuth, turn the upper 
motion of the aiming circle clockwise, until its index is opposite the deflection 
determined in (1) above. 

(3) Using the lower motion, center the magnetic needle. 
(4) Using the upper motion, lay the battery reciprocally so that each tube 

is parallel to the 0-3200 line of the aiming circle. 

b. By Orienting Angle. 

(1) Point the 0-3200 line of the aiming circle in the general direction of 
fire. 

(2) Using the upper motion, set off the desired orienting angle on the 
scales of the aiming circle. 

(3) Using the lower motion, sight on the end of the orienting line. 
(4) Using the upper motion, lay the battery reciprocally so that each tube 

is parallel to the 0-3200 line of the aiming circle. 
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TABLE XXVII. CONVERSION FACTORS 

 Multiply  By To Obtain  
 To Obtain By Divide  
 Distance 

Inches ..................................  .083 .......................Feet 
 2.540 .......................Centimeters 
Feet ....................................  30.48 .......................Centimeters 
 0.3048 .......................Meters 
Yards ......................................  3.0 .......................Feet 
 91.44 .......................Centimeters 
 0.9144 .......................Meters 
Statute Miles ...................  5,280.0 .......................Feet 
 1,760.0 .......................Yards 
 1.609 x 100,000 .......................Centimeters 
 1.609 .......................Kilometers 
Nautical Miles .................  1.1508 .......................Statute Miles 
 1.852 .......................Kilometers 
Centimeters .........................  0.01 .......................Meters 
Meters ................................  39.37 ....................... Inches 
Kilometers ......................  3,281.0 .......................Feet 
 1,093.6 .......................Yards 
 100,000.0 .......................Centimeters 
 1,000.0 .......................Meters 
Knots ...............................  1.1508 .......................Miles Per Hour 

 

 Angular 
Mils ..................................  0.0563 .......................Degrees 
Degrees ..............................  17.78 .......................Mils 
 60.0 .......................Minutes 
 3,600.0 .......................Seconds 

 

  Weight 
Ounces .............................  0.0625 .......................Pounds 
Kilograms ..........................  2.205 .......................Pounds 
Tons (long) ......................  2240.0 .......................Pounds 
Tons (short) .....................  2000.0 .......................Pounds 

 Volume 
Cubic Inches ....... 5.787 x 0.0001 .......................Cubic Feet 
 2.143 x 0.00001 .......................Cubic Yards 
 16.39 .......................Cubic Centimeters 
 1.639 x 0.00001 .......................Cubic Meters 
 0.03463 .......................Pints (liquid) 
 0.01732 .......................Quarts (liquid) 
 1.639 x 0.01 .......................Liters 
Cubic Feet .....................  0.03704 .......................Cubic Yards 
 2.832 x 10,000 .......................Cubic Centimeters 
 0.02832 .......................Cubic Meters 
 59.84 .......................Pints (liquid) 
 29.92 .......................Quarts (liquid) 
 7.481 .......................Gallons 
 28.32 .......................Liters 
Cubic Yards ...... 7.646 x 100,000 .......................Cubic Centimeters 
 0.7646 .......................Cubic Meters 
 1616.0 .......................Pints (liquid) 
 807.9 .......................Quarts (liquid) 
 202.0 .......................Gallons 
 764.6 .......................Liters 
Cubic Centimeters .......  0.000001 .......................Cubic Meters 
 2.113 x 0.001 .......................Pints (liquid) 
 1.057 x 0.001 .......................Quarts (liquid) 
 2.642 x 0.0001 .......................Gallons 
 0.001 .......................Liters 
Cubic Meters .....................  2113.0 .......................Pints (liquid) 
 1057.0 .......................Quarts (liquid) 
 264.2 .......................Gallons 
 1000.0 .......................Liters 
Gallons (US) ..........................  8.0 .......................Pints (liquid) 
 4.0 .......................Quarts (liquid) 
 3.785 .......................Liters 
 1.204 ....................... Imperial gallons 
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