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ARTILLERY TRENDS is an instructional aid of the
United States Army Artillery and Missile School
published only when sufficient material of instructional
nature can be gathered.




Introduction

® COVER

Field artillery equipment,
organization and operations have
changed considerably through the years
as depicted from bottom to top on the
cover. In the first picture, Matthew
Brady finds a Union battery lined up in

AR breastworks at the battle of Petersburg,
S BORERRSESSS iroinia, in 1864. Horses still served as
TRENDS the artillery's prime mover in World War

I and the pre-World War II era. The
second picture shows the "Black Horse"
battery in full gallop. The Korean
conflict revealed further sophistication in
the artillery when compared to that used

US_ARMY years earlier. In the third picture a
::‘;'LEL‘; Hﬁ{*;*‘ci 155-mm self-propelled howitzer platoon
ikl prepares for action north of Hamhung,
];:; Korea, in support of the 32d Infantry

Regiment, 7th Division.

<X DM ™ o= 20>

The top picture shows one of the first U.S. Artillery units to arrive in
Vietnam. Even since then, organization, operations and equipment have
changed. This issue is intended to reflect the latest changes in these three areas
and to update the July 1966 issue of ARTILLERY TRENDS.

Information contained in this issue is a general reference to the present
day field artillery weapon systems. However, where research requires the
detailed investigation of any particular component of a weapon system, or of
any particular phase of its organization or operations, it is recommended that
all applicable publications be consulted.

The material contained within this issue represents the best information
available at time of publication. All readers and users of the handbook are
invited to forward information concerning changes or suggestions for
improvement of content and format to:

COMMANDANT

US Army Artillery and Missile School
ATTN: AKPSIAS-PL-FM

Fort Sill, Oklahoma 73503
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Artillery Trends

As an instructional aid of the United States Army Artillery and Missile
School, ARTILLERY TRENDS is published only when sufficient material of an
instructional nature can be accumulated. It is designed to keep field artillerymen
informed of the latest tactical and technical developments in artillery.

In accordance with AR 310-1, distribution of TRENDS will not be made
outside the command jurisdicton of the School except for distribution on a
gratuitous basis to Army National Guard and USAR schools, Reserve Component
staff training and ROTC programs, and as requested by other service schools, ZI
armies, U. S. Army Air Defense Command, active army units, major oversea
commands, and military assistance advisory groups and missions.

Subscription to TRENDS on a personal basis may be obtained by
qualified individuals by writing to: The Book Store, U. S. Army Artillery and
Missile School, Fort Sill, Oklahoma 73503.

Primarily, articles are prepared by individuals assigned to departments of
the School or to artillery units and agencies outside the School. All articles, no
matter what the source, are coordinated by appropriate departments in the
School and with the U. S. Combat Developments Command Artillery Agency
and the U. S. Army Artillery Board collocated with the School at Fort Sill,
Oklahoma. This coordination is effected in an effort to arrive at an "Artillery
Community" position before publishing the information. The Artillery
Community is Fort Sill's term for the center team concept of Continental Army
Command, Army Materiel Command, and the Combat Developments
Command.

U. S. Army Artillery and Missile School

Commandant . . . . . . . . . . . . Major General Charles P. Brown
Assistant Commandant . . . . . . .  Brigadier General John J. Kenney
Secretary e e Colonel Philip H. Riedel, Jr.
Director of Instruction . . . . . . . . . . . Colonel Francis E. Kramer
Director of Logistics . . . . . . Lieutenant Colonel Thomas A. Miller
Office of Doctrine Development,

Literature and Plans . . . . . . .  Lieutenant Colonel Leon de Correvant
Artillery Transport Department . . . . . . . . Colonel Wilson Sifford
Communication/Electronics Department . . . Colonel George P. Winton
Guided Missile Department . . . . . . . . Colonel Ralph I. Williams
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Gunnery Department . . . . . . . . . . .. Colonel Marlin W. Camp

Nonresident Instruction Department . . . . . . Colonel Jesse B. Hollis
Tactics/Combined Arms Department . . . . . . . Colonel T. F. Perpich
Target Acquisition Department . . . . . . . Colonel Harry R. Jackson
USAAMS Brigade . . . . . . . . . .. Colonel Salvador F. Taranto
Officer Candidate Brigade . . . . . . . . . Colonel Thomas E. Watson

U. S. Army Artillery and Missile Center

Commanding General . . . . . . . . . Major General Charles P. Brown
Chiefof Staff . . . . . . . . . . .. Colonel Vincent M. Elmore, Jr.

111 Corps Artillery
Commanding Officer. . . . . . . . . . . Colonel William H. Hamilton

U. S. Army Training Center, Field Artillery
Commanding Officer. . . . . . . . . . . .. Colonel Frank Hawthorne

U. S. Army Artillery Aviation Command
Commanding Officer. . . . . . . . . . . . .. Colonel F. C. Goodwin

U. S. Army Artillery Board

U. S. Army Combat Developments
Command Artillery Agency

Commanding Officer . . . . . . . . . . . .. Colonel A. F. Rollins



EQUIPMENT

SECTION I

CHRONOGRAPH, M36

Chronographs, utilizing the radar
doppler system, will soon be available
as organic items to corps artillery,
division artillery and group
headquarters. The M36 Chronograph is
a 1/4-ton truck and trailer portable
electronic instrument which measures
weapon projectile velocities ranging
from 75 to 1,860 meters per second. It
is more flexible than skyscreen
equipment and is ideally suited for day
or night tactical operations.

The M36 operates from the
vehicle or ground mount at the side of
the cannon being calibrated. It is laid
parallel to the weapon and follows
changes in direction and QE as fast as
the piece can be laid. Formal calibration
need not be arranged as the
chronograph can be used with any
firing on a tactical target or during
service practice.

After each round fired, the M36
displays a readout which is the
indicated velocity of the projectile at
some pre-determined point along the trajectory. The indicated velocity is
corrected for all nonstandard conditions except those of tube wear and
propellant efficiency. The corrected velocity is the muzzle velocity of the
weapon, charge and propellant lot used for the calibration.

Given chronograph, survey, and met support, it will no longer be required
to register for the purpose of obtaining a velocity error (VE). The muzzle
velocity may be used in FADAC or, when converted to a muzzle velocity
variation (MVV), it may be used in lieu of a VE.
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WEAPONS

XM164 105-mm HOWITZER
(TOWED)

The U. S. Marine Corps is experimenting with a lightweight towed
105-mm howitzer, the XM164, in a project to develop a lightweight
replacement for the M101A1 howitzer. The Marine Corps reports that an
accuracy test and service tests
conducted on the experimental
model proved the weapon to be
the equal of the MI101A1l
howitzer in every regard and its
reduced weight of 3,500
pounds is a  significant
improvement over that of the
MI101A1.

The XMI164 fires all
current and  developmental
105-mm ammunition and has a
range capability of 15,000
meters when firing rocket
assisted projectiles. The
principal innovation on the
XM164 is the incorporation of
a variable recoil mechanism
which eliminates the need for
recoil pits during high-angle
fire. The mechanism also
eliminates the amount of time
spent in  counter  recoil
permitting a maximum rate of
fire of 7 rounds in 15 seconds.

The fire control equipment
is essentially the same as that
presently used on the M102
howitzer except that it is removable from the weapon. The fire control
equipment will be lighted by luminescent night lighting equipment now under
development, thereby eliminating batteries and external wire.

A quick release lock is incorporated to reduce the size of the weapon for
internal loads. When released, the lock allows the recoiling parts to slide to the
rear where they are secured by a quick release pin. This operation reduces the
overall length of the weapon by 52.25 inches.
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WEAPONS

CHARACTERISTICS

Weapon System, XM164 Complete
*Weight .oveveeeeeeeee 3548 1b
Length

Firing Position, Muzzle Brake
in Active Position ... 269 in
Traveling Position, Muzzle
Brake in Active
Position 276.50 in
Cannon Out-of-Battery,
Muzzle Brake in Passive

Position ............. 218.75 in
Width
Traveling Position ...... 73.25in
Height
Traveling Position, Lunette
at22 in
Muzzle Brake Active
Position ........cccceeeeeee 62 in

Firing Position, 0° QE .... 58 in

Road Clearance ........... 11.50 in
Angle of Departure ........ 25°22'
Center of Gravity
(Rear of Centerline
Spindle) ................. 13.6 in

(Above Centerline Spindle) 38 in
Lunette Load, Towing

at 221N i, 250 1b
Elevation Range ... —5° to +75°
Traverse Range (Right
and left) ... 22-1/2°
Cannon, Howitzer, 105-mm, XM165
Weight, Overall .............. 1028 1b
Length, Overall ........... 131.57 in
Length of Bore ............ 108.90 in
Number of Grooves  ............... 36
Twist, Right-Hand
Progressive ............... 1/35-18
Breech Mechanism Type
Horizontal sliding wedge,
manual,
Firing Mechanism ......... Internal
percussion, mechanical
Recoil Mechanism, XM44
Weight ..o 499 Ib
Type .cceoeneene Hydropneumatic
Length of Recoil ............ 26 to

50-3/4 in., variable

*The muzzle brake is being eliminated which will reduce the weight by

approximately 80 pounds.



WEAPONS

Carriage, XM38 Fire Control

Direct fire, quadrant, mount,

Weight with XM14; elbow telescope, XM114
Equipment ............... 2021 Ib indirect fire, telescope mount,
. . . . MODIFIED; panoramic
Trail ........ Split trail (aluminum telescope XM113 (modified)
alloy) 45° spread angle op
e . Ammunition
Equilibration ....... Pneumatic type Type Semifixed
(gas pressurized) Projectile ..... Cartridge, HE, M1
Tires ....... Pneumatic, 7.50 x 15, Muzzle Velocity,

10 ply; 40 psi pressure ZONE 7 oo 1621 fps
Traversing Mechanism ..... Screw Chamber Pressure, Average,
type system Zone 7 cceeveennn. 36400 psi

Pershing XMGM-31A

The improved erector-launcher, left, is currently under development for
the Pershing missile system. The single vehicle, mounted on wheels instead of
tracks, will carry the complete missile. The new wheeled version is designed
for faster movement and high reliability while at the same time reducing
vibration and maintenance costs. The erector-launcher prime mover M757,
with eight-wheel drive, has four steerable front wheels and is designed for
operation both on rough terrain and roads. The present system, shown at right,
and now deployed in Europe, uses tracked vehicles to transport the missile in
two sections.



WEAPONS

TABLE IA. CANNON

Mll6 MI101A1 M102 M52A1
Weapon 75-mm pack 105-mm how 105-mm how 105-mm how
how (towed) (towed) (SP)
Maximum range 8,796 11,000 11,500 11,000
(meters)
Traveling weight 1,440 4,980 3,200 53,000
(pounds)
Air Phase | Phase | Phase | Phase IIT
transportability
Traverse 53 right and 409 right and 6,400 1066 right and
limits left of center 400 left of left of center
(mils) center
Elevation -89 -89 -89 -178
limits to to to to
(mils) +800 +1156 +1333 +1156
Sustained
rate of fire 2.5 3 3 3
(rd per min)
Water Floatable Floatable Floatable Fordable (48
crossing inches)
capability
Time to
emplace
(minutes) (1) 7 3 4 1
Prime mover 1/4-ton truck; 2 1/2-ton truck; 3/4-ton truck; SP
helicopter; helicopter; helicopter;
packs 3/4-ton truck (abn [CH-47 A/B
div) CH-47 A/B
Using TOE NA 6-155G 6-215G 6-345G
6-185G 6-705T 6-385G
6-405G 6-465G
6-705T
Reference FM 6-78 FM 6-75 FM 6-70 FM 6-77
manuals T™M 9-319 TM 9-3007 ™ TM 9-7204
FT 75-1-4 TM 9-325 9-1015-234-12 FT 105-H-6 C 2, 6,
FT 75-1-4 FT 105-H-6, C FT 105-AS-2, 7
(Abr) 2,6,7 C1 FT 105 ADD-B-1,
FT 105 ADD-B-1, |FT 105 ADD-B-1, C2,3,4
C3,4 C3,4,5 FT 105 ADD-D-0
FT 105 ADD-D-0 |FT 105 ADD-E-0 (REV) (REV 11)
(REV) (REV) 2)
(REV 11) (2) (REV 11)

(1) Time to emplace is that time required to emplace and lay single registering piece.
(2) Not an AGO publication. To obtain TFT's write to:

Commanding Officer
Ballistic Research Laboratory
ATTN: AMXBR-CE
Aberdeen Proving Ground
Aberdeen, Maryland




WEAPONS

Figure 1.  105-mm How M101Al

ey

Figure2.  75-mm How M116 Figure 3. 105-mm How M52A

Figure 4. 105-mm How M102



WEAPONS

TABLE IA. (Cont)

M108 LVTH6ALI MI114A1 MI123A1
Weapon 105-mm how 105-mm 155-mm how 155-mm how
(SP) (SP) (towed) (aux SP)
Maximum range | 11,500 11,000 14,600 14,600
(meters)
Traveling 46,900 86,600 L 12,700 13,540
weight (pounds) 84,200 W
Air Phase IIT NA Phase I Phase I
transportability
Traverse 6,400 6,400 448 right and 448 right and
limits 418 left of 418 left of
(mils) center center
Elevation -106 -73 0 0
limits to to to to
(mils) +1333 +1068 +1156 +1156
Sustained
rate of fire 3 3 1 1
(rd per min)
Water Amphibious Fordable Fordable
crossing (with kit) Amphibious (30 inches) (30 inches)
capability
Time to
emplace
(minutes) (1) 1 1 5 5
Prime mover SP SP 5-ton truck 5-ton truck;
CH-47B auxiliary
CH-47A CH-47B
CH-54A
Using TOE 6-345G NA 6-165G
6-385G 6-425G
6-465G
Reference
manuals FM 6-79 L100512B-10/1 |FM 6-81 FM 6-81
™ TM 05512C/10/1 |T™M TM 9-1025-200-12
9-2350-217-10 |FMFM 9-2 9-1025-200-12 |FT 155-Q-4, C
FT 105-AS-2 FT 155-Q-4,C 1 1
FT 105 ADD-B-1, FT 155-Al-1,C 1 |FT 155-Al-1,
C3,4,5 FT 155 Cl1
FT 105 ADD-E-O ADD-A-1,C 2, |FT 155 ADD-A-1,
(REV) 3,4,5 C2,34,5

(REV 11) (2)

FT 155 ADD-C-1,
Cl1,2

FT 155 ADD-C-1,
Cl,2

(1) Time to emplace is that time required to emplace and lay single registering piece.
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WEAPONS

Figure5.  105-mm How M108

Figure 6. 105-mm How LVTH6A1 Figure 7. 155-mm How M114A1

Figure 8.  155-mm How M123A1
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WEAPONS

TABLE IA (Cont)
Weapon MS53 M44A1 M109 155-mm MI115 M55
155-mm gun | 155-mm how how (SP) 8-inch how | 8-inch how
(SP) (SP) (towed) (SP)
Maximum range 23,514 14,600 14,600 16,800 16,800
(meters)
Traveling 99,000 64,000 51,100 29,700 98,000
weight (pounds)
Air Phase IIT Phase IIT Phase IIT Phase III | Phase III
transportability
Traverse 533 right 533 right 6400 533 right 533 right
limits and left of and left of and left of |and left of
(mils) center center center center
Elevation -89 -89 -53 -36 -89
limits to to to to to
(mils) +1156 +1040 +1333 +1156 +1156
Sustained
rate of fire 3 1 1 0.5 0.5
(rd per min)
Water Fordable Fordable Amphibious Fordable |Fordable
crossing (42 inches) (42 inches) (with kit) (60 inches) [(48 inches)
capability
Time to
emplace
(minutes)(1) 1 1 1 20 1
Prime mover SP Sp SP 10-ton SP
truck
Using TOE 6-447E 6-355G 6-37G 6-415G 6-355G
6-455G 6-355G 6-445G
6-365G
6-455G
6-375G
Reference FM 6-93 FM 6-92 FM 6-88 FM 6-90 FM 6-93
manuals ™ TM 9-7004 TM 9-2350-217-10 | TM 9-3004 | TM 9-7220
9-2350-210- |FT 155-Q-4,C 1 |FT 155-AH-2,C 1, |FT 8-J-4 FT 8-J4
12 FT 155 2,3 FT8-0-4 |[FT8-04
ADD-A-1,C2, |FT 155-AJ-1,C1 |FT8 FT8
4,5 FT 155 ADD-A-1, | ADD-A, ADD-A-1,
FT 155-Al-1,C 1| C2,4,5 Cl Cl
FT FT 155 ADD-B-1 C
155-ADD-C-1, | 1,2
Cl,2

(1) Time to emplace is that time required to emplace and lay single registering piece.

For active and reserve military personnel, a subscription to ARTILLERY
TRENDS may be obtained by writing to:

The Book Department
U.S. Army Artillery and Missile School
Fort Sill, Oklahoma 73503
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WEAPONS

Figure9.  8-in How M55

Figure 10. 155-mm How M109 Figure 11.  155-mm How M44A1

i S

Figure 12. 8-in How M115
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WEAPONS

TABLE TA. (Cont)

M110 8-in M107 M3 armament [M91* 115-mm

Weapon how (SP) 175-mm gun subsystem, multiple rkt
(SP) helicopter launcher
(2.75-in rkt)
Maximum range 16,800 32,700 2,500 10,600
(meters)
Traveling weight [58,500 62,100 NA 1,200
(pounds)
Air Phase III Phase 111 Phase | Phase |
transportability
Traverse 533 right and 533 right 6400 178 right and left
limits left of center and left of of center
(mils) center
Elevation +35 +35 NA +14
limits to to to
(mils) +1156 +1156 +1067
Sustained 0.5 0.5 4 second 15 second ripple
rate of fire ripple of of 45 rds
(rd per min) 48 rds
Water Fordable (42 Fordable NA Fordable
crossing inches) (42 inches) (30 inches)
capability
Time to 2 3 NA 30 (includes
emplace loading 45
(minutes) (1) rds)
Prime mover Sp SP UH-1B 2 1/2-ton truck
Helicopter

Using TOE 6-355G 6-435G 6-725T DS bn TOE, all div artys,

6-445G and sep bde artys except

6-165G abn
Reference FM 6-94 FM 6-94 TM 9-1950 |FM 6-54
manuals ™ ™ T™M 9-1055-215-12

9-2300-216-10 [ 9-2300-216-10 FTR 115-C-1

FT 8-J-4 FT 175-A-0

FT 8-O-4 (REVI),C1

FT 8 ADD-A-1, 2)

C1

*Now shown as a discretionary item in all G-series direct support battalions; mechanized infantry
and armored divisions; and separate brigades. Not shown in airborne and airmobile division TOE.

(1) Time to emplace is that time required to emplace and lay single registering piece.

(2) Not an AGO publication. To obtain TFT's write to:

Commanding Officer
Ballistic Research Laboratory
ATTN: AMXBR-CE
Aberdeen Proving Ground
Aberdeen, Maryland
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WEAPONS

Figure 13. 2.75-in Folding Fin Aerial Rocket System M3

Figure 14. 115-mm Multiple Figure 15.  8-in How M110
Rocket Launcher M91

Figure 16. 175-mm Gun M107
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WEAPONS

TABLE IB. ROCKETS AND MISSILES

MGR-3A MGR-1B XMGM-29A [ XMGM-31A XMGM-52B
Weapon Little John Honest John Sergeant Pershing (P1) Lance
(P1A)
Min and 3000 m to 5000 m to 38,000 (46 km 185 km Max rg greater
max 20,400 m (max |m (max rg) to to than that of HJ
range rg) 140 km 740 km (1) (1)
(approx)
Water 21 30 30 42 (P1) Amphibious
fording (wo kit) 31 (P1A)
capability 60
(inches) (w kit)
Guidance  |Free flight Free flight Inertial Inertial Modified
inertial
Propulsion [Solid Solid propellant  |Solid Solid propellant [Storable
propellant propellant prepackaged
liquids
Mobility Air--phase 1 Air--phase 11 Air--phase II  |Air--phase 11 Air--phase 1
Veh--100% Veh--100% Veh--100% (P1) (P1A) Veh--100%
Veh-100% (P1)
(P1A) Helicopter
(Y]
Prime mover |3/4-ton M139 5-ton 5-ton XM474E2 (P1) |XM667E1 SP
truck; truck chassis tractor tracked M656 launcher
Helicopter M386 M52 (P1A) wheeled
Field of fire |267 right and  [267 right and R3111 R2225 400 right and
(mils) left of center  |left of center L3111 L2225 left of center
Launch 0 72
elevation to to +1333 +1600 25%, 48%* 54%*
(mils) +978 +1066
Length
of tktor 14 36 7.58 10.52 1055 6.10
msl
(meters)
Diameter 318 762 787 1016 559
(millimeters)
Rkt or msl  [778.6 4,719 10,000 10,275 3,260
weight
(pounds)
Using TOE |6-565T 6-175G 6-555G 6-615D (P1) 6-195T
6-525G 6-615G (P1A) 6-595T
Reference ™ T™ 9-1055-205-10 [TM ™ POMM
manuals 9-1055-212-12 |FM 6-59 9-1410-302-20 | 9-1400-375-series| 9-1400-485-12
FM 6-57 FTR 772-G-1 ™ (P1)
FTR 318-A-1 FTR 762-H-1 9-1440-301-12 |POMM
FTR 318 FTR 762 ™ 9-1440-380-19
ADD-A-1 ADD-C-1,C1 9-4935-303-12 | (P1A) series
FTR 318 FTR 762 ADD-D-1
ADD-B-1 FTR 762 ADD-E-1
(1)  Change from past published instruction.
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WEAPONS

Figure 17. Pershing Missile Figure 18. Sergeant Missile
XMGM-29A XMGM-29A

Figure 19. Lance Missile XMGM-52A
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AMMUNITION

105-mm HOWITZER PROPELLING CHARGES

Two new propelling charges for the 155-mm howitzer are being
manufactured and will soon be available for field use. The propellants are the
M3A1 (green bag) and M4A2 (white bag). They will replace the current M3
and M4A1 charges. A detailed discussion of the propellants can be found in
TM 9-1300-203.

There are three major differences between the new and old propellants.

®  To reduce residue, both the M3A1 and M4A2 have a clean burning
igniter instead of the three ounces of black powder in the M3 and M4A1.

® A separate M2 flash reducer is not required for the M4A2 charge.
Flash reducer is included in the M4A2 at the time of production.

®  The muzzle velocities for charges 3, 4 and 5 of the M3A1 have been
adjusted so that they are equal to the M4A1 and M4A2 corresponding charges;
i.e., M3A1 charges 3, 4 and 5 have been increased by 6.1, 6.1 and 3.0 meters per
second, respectively.

Changes to firing tables will be published and distributed in the near
future. These changes will state that the white bag portion of TFT 155-AH-2
and 155-Q-4 are applicable to the M3 A1 propellant except for probable error
data and that current TFT's are applicable to the M4A2 propellant without
change.

Special muzzle velocity corrections need not be applied to selected
ammunition or illuminating projectiles for the following reasons:

® [f the projectile is fired using corrections determined from high
explosive (HE) firings with the M3 A1, the velocity difference is included in the
HE corrections and need not be applied again.

®  If the projectile is fired without corrections, the difference between
the firing table and M3A1 velocities is another nonstandard condition which is
corrected by the observer in his adjustment.

ADDITIVE JACKET XMI AND BLAST REDUCER XM5
Recent reports from Vietnam indicate that there is some question
concerning the use of the XMI additive jacket and the XMS5 flash reducer. The
use of these items is covered in para 2-118b (6) (7) of TM 9-1300-203
w/changes 3, 4, and 5 and para 95¢ and 95f of change 8 to TM 9-2300-216-10.
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AMMUNITION
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TRANSPORTATION

TRANSPORTABILITY

Artillery weapons are classified according to methods of transportation
which can be used to deliver the weapon to a combat area. All artillery
weapons can be transported by air, rail, road, or ship. Classification according
to methods of aerial transportation are as follows:

e Helicopter transportable—Weapons which can be transported by
helicopter and landed in sufficient assembly to permit immediate employment.

e Air transportable, see paragraph 6, AR 705-35.

Phase | (Parachute and assault landing).* Forces normally moved
in this phase are assault elements of the airborne division and the
units which support them initially. These forces must be capable of
being air transported into territory not held by friendly forces and
delivered by parachute or assault landing. The assault landing
aircraft must be capable of landing on unprepared surfaces. All
combat and support materiel must be capable of immediate effective
employment except for selected construction equipment which, if it
cannot meet this requirement, should be capable of employment
within 1 hour after delivery.

*Current Air Force assault type aircraft are C-123 and C-130.

Phase Il (Initial air-landing). Forces normally moved in this phase
are the follow-up elements of the units participating in phase I, the
initial elements of the infantry division, and the units normally
committed in support of them (less those equipment items in excess
of the capabilities of assault, light and medium transport-type
aircraft). These forces must be air portable in aircraft capable of
landing on minimum criteria air-landing facilities held by friendly
forces. All materiel should be capable of effective employment
within 1 hour after delivery except selected airfield construction
equipment which must be available for employment within 2 hours.
Materiel to be moved in this phase must be capable of being loaded
and transported in light and medium transport or assault-type
aircraft.

Phase 11l (Heavy air-landing). Forces normally moved in this
phase are follow-up elements of the units participating in phases I
and II; and additional combat and combat support forces and
equipment required to insure success of the operation (less those
items of equipment in excess of the capabilities of the
heavy-transport-type aircraft). These forces must be air portable in
aircraft capable of landing at facilities held by friendly forces. It is
desirable that all combat materiel to be moved in this phase be
capable of being loaded and transported in heavy-transport-type
aircraft.
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Figure 20. M62 Figure 21. M35

Figure 22. M520

Figure 23. M109
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Figure 24. M656 Figure 25. MA4T74E-2

Figure 26. M553 Figure 27. M561

Figure 28. M577 Figure 29. M548

Figure 30. CH-54 Skycrane
31



TRANSPORTATION

‘peo] 1equiod [[nJ yim st suodeom pojjodord-jios Jo ysSropy (1)

01-921-500 WL VN VN ; 19831p 95¢ MLS mg ¥N YN 008 ‘6L Moy urugoy vg
snowqiydwy Tob61 T10¢ HLAT
01-912-00£2-6 WL [ .VEET-D I a4 19831P 00¢ 05% ¥ e VN VN 005 86 moy ut-g 0T TN
01-L12-0582-6 W1 | VEEI-D 111 B M ded wmg| [38ITP 6E1 0ze 3 VN VYN 000 'T§ Moy wugsl 60T
O1-L12-05€2-6 WL | VEET-D 111 3 m ded wimg| [9631p SET 022 111 YN VN 000 "9¥ Moy wwgol 80TW
01-912-00€2-6 WL | VEEI-D 111 ¥ 19991p O2% os¥ ¥ VN YN 001 29 Un¥ wWwg /| LOTN
F02L=6 WL | VEET-D 1 ¥ sed 6L1 00T (44 VN VN 008 ‘6¥F Moy unugol IVZsW
01-€02-0SEZ-6 WL | VEEL-D 1 (s LT 9L 3 ¥N VYN 005 '6§ M0y wwugs| VPN
(1) (=an)
Ma1d §
profied
iy (HdW) (#q1 e
yrad moyitm | 11y Yitm paads | Aijunoo (an) paddinba
[enuRwWw aseyd (sayour) (1e8) (sagiu) ajqe ¥80I2) (Amy) Ay
Y93 suea] yidap ded aBuea =mo[|e peo| prol y3ram .
oy 1y futpiog [ang asINID xepw -heg -Ae g qinn ssoding FITY3 4

SNOdVHM d4TT4dOdd-AT4S "dlII 319 VL

32



TRANSPORTATION

PI [H "nun SSW
umop-at} s1ssey )|
0€1-D I 0f 8L sel g ¥iz 925 000 ‘02 ¥92 ‘¥ ® Bunesy uo3-5 ‘9rW
6EIN
ﬂmlﬁﬂ-.—ﬂv
9BEN M2 uoy=g|
Yoel-0 m 0¢ 09 sed oL ¥z 65 £16°'s 052 '¥E IH 1aydune] "9BEW
d6ETN
6BZW M4 siesey D)
TH uoy-g
VEEL-D i dd o€ 09 sed o 022 65 £16°s 008 ‘I¥ aydune] "BBIN
68ZW P4 9EW
1 "pun uo-z/1 7
0El=D I 114 [{) se8 g5 00t 85 000 ‘01 §6T°s1 31py iy ZLSW|

asueT ‘17

I M ‘Tayoune] 45
0El-D I ded wimg 1o831p 59 [1]:F4 0¥ 005 ‘ot 008 ‘€1 ‘a[aMyaa Olseq [HLIINX]
jueadaag EETILERA
‘1ajiodsuea; jaodsuea]
uoljdas asjueping
0E1-D2 1 08 | VN ¥N VN 85 000 '11 006 ‘¥ eI 1030
jueafiag SLWJ
0ET-D n (113 VN YN VN B VN 000 ‘sI ‘eys 383 ] 10 SLWO|
jueadaiag POSWX u.L
0El-D II 0f | ¥N YN VN £ ¥N S0z ‘Ll ‘Tayoune] Suryouner

DSd ‘d@iiaed
gs11-0 n v | VN sed 58 002 oF 000 ‘21 6ELTT dmba sy ZIAPLINX

| A
no yirm
“qItm 2d 43 pue (yeu)
yead ‘aseyd ‘ded (1e8) (sarur) poads (spuncd) (spunod)
Amiqeizodsueay Bujesoid Aypoeden afuex mo[e pro| MBram

ary Iagem 1ong ssmin xeW -heg qann asoding IR A

SLINN TISSIA ANV L3D0Y OL ¥VITNOdd SHTIIHIA HIII 41dV.L

33



TRANSPORTATION

MIIDf M 1ata3ed udm
0E£T-D 1 19831p OF 3 ovy s 0062 VN 0909 saad ‘oBie) 195W
uy u1
£€21-0 11 0z 09 L] 00t 09 005 ‘2 0009 Aaman yanay SOLWX]
000 "0Z sniped
"3} 9 3o des wooq
‘000 ‘ST 'YIurm
Moy 1eal 100001 piclee]
I m YIUTM MOJ JUOL uoi-ol
VEET-D I des wimg 12831p ¥L 113 S '0€ 000 ‘02 ‘Mol ¥FE 'BE a1 m E£S5WX
[
o qItm
“HItM adAy pue (yduz)
yexs ‘aseyd ‘des (1ed) (sagmu) paads (sp d) (ep d)
Ariqeszodsurnay Buyssoad Ajoedes aduea mo[(e peo| wyFram
any 133e 1ang asmnID xep -Aegq qany asodang LRIV ETN

INFINdOTIATA YAANN SATOIHIA dIII H1dVL

34



TRANSPORTATION

St
[aY) sadasag
2INUTL-0E
Auipniaut jo
paads asmng
0s/2 00/¢€ 0E/2 0€/2 S¥/2 s2/2 ¥/l 00/2 or/2 00/€ S¥/2 3% a>ueInpuy
v?ae_.vz paads
113 001 06 0L 0L 19 pod s 001 0zl o1t 0zt 0El 29INID [PUWION
sHutm [eu (qr) peoy
X =193%3 Inoj 1euIayxNa
jo yowa iad papuauILy
000 's 000 '+ 000 ‘¥ VN VN YN 09L ‘02 00091 000 ‘91 000 ‘02 spunod g6 | =231 wnwixep
¢ (a1} MEre
sso:¥ ajqel
009 'E§ 00§ ‘6 005°'8| 00L°2 0s¥ ‘2 0oL ‘2 000 ‘2¥ 000 ‘oF 000 ‘£t 008 ‘¥¥ 005 "6 |-mo[[e wnwixepy|
~3= 1ang [nj
00§ '€ 9Tl 'E ¥OL'2] 00F% 00¥F 0£6 00F ‘sl 000 'sl 000 ‘6 000 'B1 or9 Y3im peofheq
(ar
/1e8) A3rowed
-ud anj [ey|
2L5'1/e92 | osk ‘1/022 2L0°1/591| 9L2/9¥%| evE/LS 28E/8S 86L°'S/268 | 910 '¥/268 | 9E0 ¥/ 129 [TSE 'L/T€T T §29 '1/062 | 497U} WnUIIXe|
_AMH-
-feq pue mad
‘1any paddex
‘11e snid|
WArtam ‘Jyed|
-are d1ewq)
uomean yFrem Funy
=#yyues vodn -easdo yyeas)
008 'L L4 ] yeL'y] weo'z]| SEL'E 080 '1 00€ ‘61 ¥96 ‘02 96 ‘61 S19 ‘22 puadap 111M -1te afviany|
2 ] 2 1 1 [ L4 E € 2 ma 1o
Fuikey
|suuosiad pue adim pue ‘Aeains [earfor Azaqrraae
ofaed jrodsueay -0lped 'IJUESSTRUUOISI 'uoly i1 | 3zodsueay | jzodsuesy jaodsueay JLIFEY]
‘yyeasare suodeam -ealasqo ‘uonisimboe jeBawe; Aaway | (ouuosiad | [euucsiad Touuoszad pue ‘ynods
‘1eatyoey 11N AJ[nn ‘[oIU0d purwWIWOoD) aue12/yg | pue o81en | pue ofien pue oflien ‘320989 asodx
meEIDOYD) s1onboay sionboay| uaaey xmolg asnien ayre] Hoouryo Foouiysn yoouryo ®vaqoD) Asnp Peadz
OF¥E-HD | H/QI-HN O/d1-HN|DE2-HO | Se1-HO ¥9-HO Y#5-HD dL¥-HD Yi¥-HD OL¥-HD o1 -HV

ONIM AYVLOY DI 1dVL

35



TRANSPORTATION

“pmE Yim ATeA [14 PIads SIq ],
1omod Arejijiun pajer mofaq Surjas 1omod pIepues SWOS e UgpUIEw 0} P23oadxa 9q A[[eULIOU UBD JRIOIIE U YIIYMm Padsire any ay) sI paads JSINIO [BULION,

‘[9AQ] ©OS

Aep piepue)s uo paseq ‘peo| Surpue] Jo ‘9[qe[reae 1omod ‘@1monns Aq pajrwil| I SIYL [I0 pue [onJ d[qesn pue ‘031ed/s1ofusssed ‘sad1aop [eroads ‘yuowdinbo
[ouuosiad ‘ma1d 3y} snid JyeIdure 3y} Jo JYSIom dIseq, Ay} JFoaxe) 03 J0ud JJeIore 3Y) JO JYSIOM [8I0) WNWIXEW 3y} ST JYSIoM SS0I J[QEMO[[E WNWIXBIA
“SUOI)IPUOD ABP PIBPUES PUE [9A9] B3 ,
"4S9€ W0 995 ‘s1yF1om Junerddo Jyeloire [enpIAIpUL 10 |

s3I 2 pod
sIayn] 8319331 | ‘syue; osIoy | wew -1 i a[qen
£ ‘2T 7 ‘walsks ‘Zayoune] ‘pod 128 jJo03-Q5] m 3sT0Yy 6STINX “LSTNX a[qereas
sIa 9 ‘JZNX '9IINX unfauryoews apeuald gy -usssed ;g | anosas 'FENX "CENX ‘BETNX 0ZTWX Juawdmba
sIant 8 £ZW ‘g CSINEN renp g | unSmumu Sz ‘81aNt gF ['ZENX P2 "SI §2 s $2| ‘STAX ‘201VL 1e1oadg
pod 1a¥

g1 10 71 11 % ] 1 1 -uassed ) g €€ €€ £€ VN syeas dooa]
(ut
G 0PXS BE wyBrey snid
BFNES BFXZ6 BFXe¥ YN VN pu® YIP1M SUOLE
§ '0¥XS "92 8LX06 8LX06 8LX06 VN ~uauip ofiwDy
[T
J00[] juatujled|
09 96 S '08 YN VN S "0S 06 06 06 VN -wod ofzeo)
(u1) (uony
-9n13sqo jo
1ead) Jydray]
Juauyred
Fi 25 95 YN VN S 'BF gL 8L 8L VN ~wod ofiwn)
[CREELEETIET
-g8n juaujled|
6 €91 26 09 VN VN 9% 99€ 99€ 99§ VN -wod ofzeqy
(33 n2) adeds|
£9€ 022 0%1 VN VN oF (pod) 089 ‘2 LB¥ 1 LBY T L8Y 1 VN ofaed wnuwxep
mepoyD) syonboag stonboa]| wusaey XNoig asnien ayae] Hoourysy yoouryn Nooutyn vilqon Aany FeIDATY|

2¥€-HD | H/QI-HN 2/€d1-HN |DEZ-HO [ SET-HO VY9-HO ¥¥s-HD gL¥-HD Yiv-HD OL¥-HD DI1-HVY

(ILNOD) DNIM AMVLOY DI T19VL

36



TRANSPORTATION

REEvEn

aadasall

00/9 00/9 0€/9 sZ/1 §Zf1 SE/1 00/% nunu- g Jug

=pniourt jou

paads asmio|

I® aouUBINDUY

091 o1 701 S81 81 S8l L8 ¢ (1) paade

IFINID [RUIION

(O1-0J 59T 2 PIET

0oL 'L 0oL ‘L 0ot ‘s 000 '8 9L9 21 BIE'ET 0052l (21-0) oot ‘2 WBrem ss013)

ajqemo[Te

WINWITXER|

or1-0] vze (a1

82L ouLe 6ES'T VN VN VN (a1-0) ¥21 190y 10y

yitm peojleg

{ar/Te3]|

Ayroeden

89z '2/BLE | 08f '1/0£2 8Z8/8¢E1 182°1/6 €12 | 086 ‘1/00¢f X3 056 ‘T/00€ ‘¥xm 056 'T/00E 3x3F Tongy

0€6 ‘1/L62 ‘I 0€6 ‘T/L62 I 086 '1/L62 ‘Ul 262/2¥ D el 4

Zuuuﬂudn— MIID

pue ‘[ang

paddeay ‘T1of

‘ma1 enid

Irem yyean

(D1-0) #19°1 -are o1seq)

06¥ ‘s oot ‘e 006 ‘% uopeandfjuos uodn puadep 11IM (I1-0) 2051 ‘ySram Fur

-jeasdo 3yeas

-ate afeviaay

(od1 [BXE do
05 2) 1 107 2) 1 (D41 105 2) 1 (odar zo3g) 1 (do g1 snyd) 1 aepes snyd) [ (x8qo snid) [ (28qo snyd) | Ma2D)
“Huile|

aaTm ‘uory ‘doap afessaw
‘BavjIEM ~ENIEAS [EDT Burfey aamm
[esmuoIjsars -psw ‘Ajddnsaz ‘Aaaans Tedt
Agdeafojoyd ‘saynp ojoyd -Bororpea ‘Ae|
Tetiae sJuess|eU aouesslTu -2l oTpel ‘I3
jaodsueay ‘Jaodsueay -uodax ‘jacd -uooal ‘3xod ~ufel] 'UOTIBA
uostel| uosTeT] -suea) ofaes -suel; ofzed ‘IIUER[[IIAINE ‘aouUB[[laAINS "IOUBRI[IBAINE -lasqo ‘adues

purwILIOD) PURLLILUOD PUE [UUCEIIJ pu® [UUOS 19 jeqUUOD @80[D) RqUIOD 3801 jeqUIOD 3801 -STRUUOI3Y asoding

viz-n I[ouUTWag 1aavayg 19330 ARy O] Ameyop Ameyop Bog parg PeI2ITY
JIlne Viz-n d8-N Yo-n YI-f D1-AO H1-AO0 YIi-AO D1=0 'J1-0

DONIM dIXId "HIII 419 VL

37



TRANSPORTATION

Axeyipuu pojer mo[aq Surpas 1omod prepue)s SWOS Je Urejulell 0} Pojoadxe oq AJ[ewlIou Ued JJeldlle ue yorym Uoo%.bm 9

-

o

.

.

mb ay) st

.

fren

paads aSIMId [BULION

"[9A9] BaS Kep

plepue)s Uo paseq ‘peoj Suipue] Jo ‘d[qe[reae 1omod ‘@Imonns Aq pajiu st SIYJ, [I0 Pue [onJ d[qesn pue ‘031eo/s1o8uassed ‘sao1aap [e1dads ‘quowrdinba
Tounosiad ‘moa1o snid yerodre oy Jo ,JYSom dlseq,, oY) (Foade; 0} Jouid Jeromne oY) Jo JYSIOM [E)0) TWNTIIKEUS dY} ST JYSIOM SSOIS A[qEMO[[e WNWIXEIA ,
"J$9¢ W0 935 ‘s)ySrom Furerodo yeIolre [ENPIAIPUL 10 |

#-SYN/NV
LEETEN] s12931] 1032233p pad UVIS ¥6-
Z 'VeE-VH 9 'VHE-VM | -®IJUT 'VOE-YM | SAV/NV ‘VOE-VM VoE-vi VeE-VH Irqe[TeA®)
VN YN aan3owd aanjard aanzad aanjotd arnyord ainjowd juawrdmba
1118 vIawe) 11138 eiawe) 11138 Biawe) 1138 Baawe) 1118 BIaureD) T8 BI2UIRD) Tetoadg
R
9 s 5 01 0 0 0 (a¥q9) [ dooag
FOETLIET|
(9) z¥xot X YIpTm
§'1SXS €S| § '9EX5 0§ 0FX 0¥ (T) s¥X9% VN VN WN CEXSH suotsusurtp|
aoop ofren)
(ut)
Yipis 1001y
5§ A 8% 09 VN VN ¥HN ¥HN Juauryaed)
-uros ofzen
[{CR)
uoT3INII8qO|
jo Iea(a)
LS 56 s 2% VN VN VN VN ydray
juauryred
=0 ofieo)
[CRIEEEIEY
aqesmy
jusurjred,
0§t S 01l 26 9s1 VN VN YN VN -wod odae
(33 na) aoeds
e 8 '891 szl £62 VN VN VN VN oBaed
WX ]
viz-n sjoutIag dsavag 1310 ymeyo ymeyop Ameyou Soqg patg PridATy|
ILA.VIZ-N Jd8-9 ve-n ¥i-n 21-AO d1-A0 YIi-AO DI-0 ‘d1-D

(LNOD) DNIM adXId "HIII 419VL

38



COMMUNICATIONS
AN/GRC-106

e

If you are not getting the rated transmission range on the AN/GRC-106,
chances are that you are not getting the proper (rated) power output.

To obtain the rated power output, the test meter on the radio frequency
(RF) amplifier, AM 3349, should read just below the gray portion on the (0)
lower scale, with the test meter switch in the POWER OUT position (reference
paragraph 24n, TM 11-5820-520-12). If this reading is not obtained in the tune
position, trouble or improper adjustment is indicated in the RF Amplifier AM
3349.

Paragraphs 41b, 41c, and 44, TM 11-5820-520-12, give the proper
procedure for testing and adjusting the driver and power amplifier tubes. It
should be noted that these tests and adjustments are made with the "RF
DRIVE" and "RCVR ANT" Connectors, DISCONNECTED. (Reference
paragraph 41c (1) and (6) and paragraph 44a and f). If these adjustments are
made with the RF DRIVER cable connected, VERY LOW POWER output
will result. This will seriously reduce the transmission range of the
AN/GRC-106.
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TARGET ACQUISITION

OMNIDIRECTIONAL MORTAR LOCATOR RADAR AN/TPQ-28

The Omnidirectional Mortar Locator Radar AN/TPQ-28 consists of four
individual antenna/transceivers, plus a central operations and operator shelter,
and a power source. Each one of the antennas covers a sector in excess of 1600
mils, so that four of them can be placed together for 6400-mil coverage. The
basic technique providing the 6400-mil scanning capability is frequency
scanning. All four antennas operate simultaneously, so that at any one time all
four are looking in mutually orthogonal directions. The individual antenna
transceivers can be remoted up to 75 meters from the central operations shelter.
Each antenna/transceiver is mounted on a framework which permits it to be
easily adjusted in azimuth approximately 180 mils after initial emplacement.

The system does not have to be placed at a single point so that the four
radars look in orthogonal directions. For instance, it can provide double
coverage in a particular sector by overlapping the coverage. This redundancy
can be employed to assure that the destruction of one antenna/transceiver does
not eliminate defense from attacks from that sector.

The operations shelter contains a modern digital data processor for the
Automatic Target Tracking, Detection, Extrapolation and read out functions. In
addition, a display with a 10-inch direct view storage tube
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TARGET ACQUISITION

is provided. This display shows the clutter environment within which the radar
is operating and is used for monitoring functions. Whenever an actual target
appears the target is automatically displayed and located; its location is
automatically displayed on the weapon location display and printed out in hard
copy X, Y & Z coordinates. The system is capable of storing up to 10 targets in
memory.

Although the system is not designed for mobile operations, it can be
transported by CH-47 helicopters.

THE VISUAL AIRBORNE TARGET LOCATOR SYSTEM (VATLYS)

The AN/UVS-1 (XE-3) visual airborne target locator system consists of
both ground and airborne components. The ground station components include
a shelter-mounted computer, a tracker, distance-measuring equipment, and a
power generator. The airborne components, mounted in a UH-1 series aircraft,
include an aircraft-mounted beacon (for tracking), a stabilized variable
magnification telescope, a gyroscopic reference, a LASER rangefinder, and the
airborne portion of the ranging data entry device and data link.
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TARGET ACQUISITION

The airborne equipment can function in either of two modes to complete
the target location task. In the first, or single-sight mode, the operator positions
the telescope reticle on the target. When the reticle is centered, he presses a
MARK button which initiates the following actions:

e Angular information from the attitude reference system and
telescope gimbal encoders is transmitted to the ground.

e Slant range from the aircraft to the target is measured by the
LASER ranging subsystem and is transmitted to the ground unit. (The attitude
reference and telescope data, when transmitted to the ground, enable
determination of target angular position with respect to the aircraft. Use of the
precision attitude reference subsystem permits computation of target angular
position in the ground coordinate system.) Data transmitted from the aircraft is
entered into a standard M18 FADAC computer together with the information
provided by the angular tracker and distance-measuring equipment. The
computer provides the final computation of the target position and presents it to
a teletypewriter for printout as target height, target easting, and target northing
(UTM coordinates).

In the second, or two-sight mode, operations are somewhat similar except
that the LASER rangefinder is not used. Two sightings are made from different
helicopter locations, which provide, by triangulation, information establishing
the position of the target with reference to the helicopter. Both modes of
operation provide information immediately usable for the fire direction center.

Sound Ranging Set, GR-8




TARGET ACQUISITION

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 0 to 150 meters and to ranges of 20,000 meters, dependent
upon the intensities of the sounds they produce, and upon meteorological
conditions.

Radar Set AN/TPS-25A

The AN/TPS-25A is a transportable ground surveillance radar capable of
detecting moving ground targets at ranges between 450 and 18,280 meters. The
set utilizes the doppler principle to
provide a means of detection,
identification and location of
moving targets. The frequency of
the amplitude variations of the
video pulses, which are
proportional to the target velocity
is amplified and applied to
earphones and/or a loudspeaker.
The  operator  utilizes  the
characteristic sounds to detect and
identify moving objects. An "A"
scope is also used to display both
fixed and moving target echoes to
assist the operator in detecting and
tracking targets. Target locations
are presented in the form of map
coordinates and polar coordinates
on counters at the operator's panel.
The location of the target is also
indicated by a bright dot of light shining through a map mounted on the radar
mapboard. A seven-man crew can emplace the set in 15 minutes, if the antenna
is mounted on the transmitter-receiver unit, and in approximately 35 minutes if
mounted on three mast sections. The radar control unit and mapboard can be
operated within the equipment shelter or it can be remoted up to 225 feet from
the antenna.
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TARGET ACQUISITION

Radar Set An/MPQ-10A

The AN/MPQ-10A is a mobile tracking type radar used in the counterbattery
role. It is capable of locating artillery pieces with 0 to 400 meter accuracy at
ranges up to 18,000 meters. The set
scans a 200- to 800-mil azimuth
sector until an artillery projectile is
detected. The radar beam then is
positioned in range and azimuth to
the approximate position in space
through which the projectile passed.
When a second round is fired by the
same weapon, the radar is "locked"
on the projectile and tracks it
through a portion of its trajectory.
From a plot of the projectile height,
azimuth, and range, all against time,
the operator can determine the origin or location of the weapon that fired the
projectile. A 12-man crew can emplace the set in 45 to 60 minutes.

Radar Set An/MPQ-4A

The AN/MPQ-4A is a
mobile, short-range,
dual-beam-intercept, non-tracking
radar used by the artillery to
locate  mortars and  other
high-angle weapons. The set has
the capability of locating mortars
with a 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.




TARGET ACQUISITION

Periscope Battery Command, M43

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 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. The M43
will replace the M65, the current
inventory item, as the flash
ranging instrument.

Laser XM23

The XM23 Laser (Light
Amplification by  Stimulated
Emission of Radiation) will
provide the forward observer
with precise polar plot data in the
form of direction, vertical angle,
and  distance. = The  Laser
technique involves the
determination of range by
measuring the transit time of a
ray of light beamed to a target
and reflected back to the
rangefinder, achieving a reading
accurate enough to bring to
reality the artillery ideal of "first
round fire for effect."
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Surveying Instrument, Azimuth Gyro, Artillery (ABLE)

The surveying instrument, azimuth gyro, artillery, is a portable
gyrocompass used to establish
a true north reference. The
instrument  consists of a
sensing  element,  control
indicator, tripod and cables.
The sensing element contains a
highly sensitive, single-axis,
rate gyroscope. A 0.002-mil
theodolite, mated to the
sensing element, is used to
transfer the established north
reference to any desired point.
The control indicator provides
the controls necessary to
operate  the gyro. The
instrument is powered by
either a 24-volt DC battery or
a 115 £+ 10-volt AC, 50-70
cycle power supply. This
instrument is used by artillery
survey parties at all echelons.

Surveying Instrument, Distance Measuring, Electronic Microwave

This instrument is a portable, transistorized, electronic distance
measuring device which consists basically of an FM transmitter/receiver,
power supply, parabolic-reflector antenna, front-panel control facilities and a
battery. These components are all incorporated in a single instrument package
which is mounted on a tripod and powered by either a self-contained 12-volt
nickel cadmium battery or from a 12- or 24-volt DC external power source.
Two of these instruments, one at each end of the line to be measured, determine
by phase comparison distances ranging from 200 to 50,000 meters, with an
accuracy of 1:250,000 + 1.5 centimeters. The instruments are used in artillery
survey parties found at division artillery, the target acquisition battalion, and
certain cannon and missile units.

Theodolites 0.2 mil and 0.002 mil

The 0.2 theodolite 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 interpolation to 0.1 mil. Vertical and horizontal scales may be read
simultaneously and may be illumined by
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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 0.002 theodolite
provides greater accuracy than the 0.2 theodolite, permitting execution of
fourth-order (1:3000) surveys. Its scales are readable directly to 0.002 mil and
by interpolation 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 0.2 theodolite.

METEOROLOGY

Rawin Set AN/GMD-1

The Rawin set AN/GMD-1 is
a transportable radio direction
finder which automatically tracks
the radiosonde and tunes itself to
the transmitted frequency. The
control recorder, a component of
the Rawin Set, 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.
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METEOROLOGY

Radiosonde Transmitter AN/AMT-4

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
atmosphere. This instrument
automatically transmits
radiofrequency signals,
amplitude modulated, at a
frequency  that wvaries in
accordance with the conditions
of temperature and humidity of
the atmosphere 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 wused in
calculating corrections to
compensate for the effects of
nonstandard meteorological
conditions for artillery fire.

Radiosonde Recorder AN/TMQ-5

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 audiofrequency
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
servosystem, 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 balloon borne radiosonde. A preflight calibration establishes
the relationship between audiofrequency and both temperature and relative
humidity.
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BASIC SYMBOLS

= bt b R ST -
" ARMY : CORPS
ARTILLERY ARTILLERY /‘;(3
e 1 RSP . 3[_]_3'9/ SEP
° P Y™
[ e l 105
GROUP AIRBORNE Jj
RT R
ARTILLERY ARTILLERY BN TASK FORCE
@ %X 3d Bn (—) (105-mm, Towed)
(@) 319th Arty, 173d Separate
Airborne Brigade
FA BN BTRY, FA BN
ARMORED INF DIV
DIVISION (MECH)

SECTION II

Field Artillery
Organizations

XX

I
. = e

1
23

b =4

These are examples of unit symbols
[:t] 175/8 g authorized in FM 21-30, June 1965,

with changes 1 and 2.

0 0 Developed at Fort Belvoir by the
U.S. Army Combat Developments

Btry A (175-mm & 8-in, Self- Command, Engineer Agency, these
Propelled) 2d Bn (175-mm & symbols are designed to permit the
8-in, Self-Propelled) 32d presentation of maximum information

Arty, 23d Arty Gp, 1st Inf Div

concerning units, maps, overlays, etc.
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TOE 6-100G INF DIV ARTY
(31 March 1966) 0208 W24 E?553
FA BN
FA BN FA BN
HQ & HQ BTRY 105-MM, TOWED 15%’_';*;"-;*“ HONEST JOHN
038 Wl EI85 040 W3 E488 08 w2 E6ts| |02 w2 E:

Infantry Division Artillery

W 8 HQ BTRY
DIV ARTY

TOE 5_3'26 0% Nl ENS

(31 March 1966)
DIV ARTY HQ H{ BTRY
£/ SRR § Jir_lfA__LH.I

I I I I

I_m amnun ADMIN SEC OP & FD SEC FSCE l] LN SEC
1T ] £ L 04

I | I

TGT ACQ PLAT MESS SEC MAINT SEC MED SEC COuM PLAT
01 121 L] 1] o1 (1]

& S . I ]
LU Pu:}uq uJ “;":g'iz‘;’:::_ s i RDO SEC . lrm "o . WIRE SEC &
ET SEC | | | suavsec
n__En 0l £
HH Btry, Armd, Mech, or Inf Div Arty

TOE 6-155G FA BN

(31 March 1966} 105-MM, TOWED
040 W3 E488

HQ, HQ AND FA BTRY
SVC BTRY 105-MM, TOWED
019 W3 EL76 07 E104
L

FA Bn, 105-mm Twd, Inf Div
58




HO. HO AND
SVC BTRY
nls §

INF ARTY

FA Bn, 155-mm, 8-in, Inf Div
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TOE 6-156G
(31 March 1966)
HY AN sV o4 4O
{oe w1 vy lo13 3]
| i | | |
0P & FD SEC L MED SEC T Linn PLAT AD SEC
ol I 0l ¥ EM 1] 1] ] [3]] __E6)
| !
PLAT HQ tr RY H TGT ACQ PLAT 3 ADMIN SEC
] [3] ol 2 2w En 3] £6
[ l |
MAINT SEC SuP SEC PLAT HO SURY SEC F" HQ WIRE SEC
LT 1) W ] €7 £18 1 €7 [3.]
TR T |
0 T RADAR SEC [ FO SEC RADIO SEC
o1 €13 W g o1 £2 €6
HHS Btry, FA Bn, 105-mm Twd, Inf Div
ol i gty
01 ' E104 (31 March 1966)
[ I |
BTRY HQ COMM SEC FIRING BTRY AMMO SEC FO SEC
01 El7 E7 02 E6I Ell 01 €2
R
FIRING BTRY HQ HOW SEC
02 E7 [3)
FA Btry, 105-mm Twd, FA Bn, Inf Div or Sep Inf Bde
155- W,
e ™ TOE 6-165G
S T (31 March 1966)
FA BTRY FA BTRY
HQ. HQ & SVC BTRY 155-MM, TOWED 8-INCH, SP
016 W2 E173 ?3 E116 B3 E124
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016

svVe

HQ AND
TRY

EIT3

TOE 6-166G
HQ AND
(31 March 1966) s RERY BN HQ
06 w2 EL12 010 31
De anm SURY SEC BTRY HQ MED SEC ADMIN SEC AD SEC

01 E19 1 el o E25 €8 £6 £l

ol ‘ PLAT HQ LN SEC PLATHQ || COMMPLAT

o2 w2 cas 1 £2 £2 ol [ 01 £30]
SUP SEC MAINT SEC AMMO TN WIRE SEC RADIO SEC
Wi El wi 6y o €23 En £3

HHS Btry, FA Bn, 155-mm Twd, 8-in SP, Inf Div

FA BTRY
TOE 6-167G 155 Wt TOWED
(31 March 1966) 01 i
BTRY HQ COMM SEC FIRING BTRY AMMO SEC SECURITY SEC
01 ElT E6 02 I E73 EID EI0
[ ]
FIRING BTRY HQ HOW SEC
02 E7 Ell
FA Btry, 155-mm Twd, FA Bn, Inf Div
TOE 6—-358G FA STRY
(31 March 1966) 03 El124
BTRY HQ COMM SEC FIRING BTRY AMMO SEC SECURITY SEC
ol Ell E9 02 ] E6S E19 El0
FIRING BTRY HQ HOW SEC
02 El3 El3

FA Btry, 8-in SP, FA Bn, Armd, Mech, or Inf Div
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INF ARTY

FA BN
105-MM, TOWED
(31 August 1966)
HQ, HQ AND FA BTRY
SVC BTRY 105-MM, TOWED
020 W4 E183 07 E104
= |
FA Bn, 105-mm Twd, Sep Inf Bde
HS%C" ]_l“I'D
(T T0 E G-IBG G
(31 August 1966)
B Hg SR
012 El 08 Wi ElR2
[ [ [ AL
BTRY HQ ADMIN SEC OP & FD SEC BDE LN SEC AD SEC
ol E2 Ed ol 31] 0l E2
16T ACQ Purl BN LN SEC | COMM PLAT ‘ MED SEC I u:';"r“"“ j
1 w2 _E43 (] 1 33 1 ol " U?PLAY
| T | ETEET | | EERE era
PLAT HQ RADAR SEC PLAT HQ WIRE SEC PLAT HQ BN SUP SEC
o4 Wl E2 EB 0l E7 EN E3 wl E9
| [ ] ] [ |
MET SEC SURV SEC m::;;LRL;:DCE RADID SEC BN MAINT SEC AMMO TN
LI Ell Elb i E6 L13 E8 01 El3
HHS BTRY, FA Bn, 105-mm Twd, Sep Inf Bde
Note: For Reserve and 3.|:EH'?TT?:“D TOE 6-168G
National Guard Units. 03 B2 (31 July 1967)
[ I I 1
BTRY HQ COMM SEC FIRING BTRY AMMO SEC SECURITY SEC
0l El 2] 02 £69 E19 EID
|
[ §
FIRING BTRY
Ho HOW SEC
02 E13 El4

FA Btry, 8-in Twd, FA Bn, Inf Div
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ARMD/MECH ARTY

ARMD DIV ARTY
OR MECH DIV ARTY
TOE 6-300G 0199 W24 EZ860
(31 March 1966)

HQ & HQ BTRY FA BN *FA BN FA BN
155-mm, SP 155-mm & 8-in, SP HONEST JOHN
38 W1l EI8S 037 W3 ES92 028 W2 E6A0 022 W2  E29

*A 12-howitzer, 8—inch battalion is being considered to replace this unit,
Armd or Mech Div Arty

TOE 63656 g
(31 March 1966) 037 W3 E592
HQ & HQ FA BTRY SVC BTRY
BTRY 155-mm, SP
01/ Wl Elss 06 E121 02 W2 E94
L

“r

FA Bn, 155-mm SP, Armd or Mech Div

HQ AND HQ BTRY

TOE 6-366G pir oW e
(31 March 1966)

BN HQ L HQ BTRY
012 El H W E1N

BTRY HQ ADMIN SEC 0P & FD SEC MED SEC BDE LN SEC
01 E2 E6 01 ElB E8 3]
AD SEC LTBT ACQ PLAT COMM PLAT BN LN SEC
E6 2 wl EZ 01 E3} Ed

S e TIVSHE Sl

PLAT HQ SURV SEC PLAT HQ
1 E2 ELT 01 E7
RADAR SEC FO SEC WIRE SEC RADIO SEC
wl 1] ol E2 EN E6

HH Btry, FA Bn, 155-mm SP, Armd or Mech Div
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FA BTRY

ARMD/MECH ARTY

155-MM. SP TOE 6-361G
TR R (31 March 1%
[ | I | |
8TRY HQ COMM SEC FO SEC FIRING BTRY AMMO SEC SCTY SEC
0l £18 £7 0l £2 02 13] 4] E1D
HOW SEC FIR BTRY HQ
E1) “ 0z 3]

FA Btry, 155-mm SP, FA Bn, Armd or Mech Div

SVC BTRY TOE 6-369G
02 W? £94 (31 March 1966)
BTRY HQ BN SUPPLY AMMO TN BN MAINT
0l £22 Wl EN 01 E47 Wl El4
AMMO TN HQ AMMO SEC
01 E3 Ell
Svc Btry, FA Bn, 155-mm SP, Armd or Mech Div
FA BN TOE 6-355G
155-MM & 8-INCH, SP (31 March 1966)
028 W2 E640
HQ, HQ AND FA BTRY FA BTRY
SVC BTRY 155-MM, SP 8-INCH, SP
016 W2 E180 03 Elly 03 E124

g |

FA Bn, 155-mm/8-in SP, Armd or Mech Div
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HQ. HQ AND SVC BTRY

016 w El80
TOE 6-356G
(31 March 1966) [ |
HQ AND SVC BN HQ
i3 n ELTS 010 £l
[
| [ | | ]
gk SURV SEC BTRY nun MED SEC AD SEC ADMIN SEC
01 ol 2] |lon £8 [
T AT PLAT HQ LN SEC PLAT HQ COMM PLAT
_QL_B_E;LT o1 4] £2 ol 3 | 01 E®
SUP SEC MAINT SEC AMMO TH WIRE SEC RADIO SEC
W Ell w__Ell 01 £2 £2 £3

HHS Btry, FA Bn 155-mm/8-in SP, Armd or Mech Div

TOE 6-397G FA BTRY. 155-mm, SP
(31 March 1966) 03 £112
BTRY HQ COMM SEC FIR BTRY SECURITY SEC ANMO SEC
ol 3 £6 02 £69 E10 E10

FIR BTRY HQ HOW SEC
02 E9 El0

FA Btry, 155-mm SP, FA Bn, Armd or Mech Div

TOE 6-358G AR
(31 March 1966) 03 E12¢
| | |
BTRY HQ CoMM SEC FIRING BTRY AMMO SEC SECURITY SEC
01 €21 3] 02 €6 £l £l0
FIRING BTRY HQ HOW SEC
0?2 . EN El3

FA Btry, 8-in SP, FA Bn, Armd, Mech, or Inf Div
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ARMD/MECH ARTY

TOE 6-375G
(31 August 1966)
FA BN
155—-MM, SP
037 W E617

FA BTRY

HQ & HQ BTRY —‘ 155-mm, SP SVC BTRY

017 W2 E160 0 E121 02 W2 E94
L
FA Bn, 155-mm SP, Sep Armd or Mech Bde
TOE 6-376G
(31 March 1966)
HQ & HQ BTRY
017 w2 Els0
[ ]
BN HQ HQ BTRY
012 £l 05 W2 ElsS
I I l T |
BTRY HQ ADMIN SEC OP & FD SEC BOE |y SEC AD SEC
0l £ | ) 13 0l Elf 2 £8
MED SEC TGT ACQ PLAT BN LN SEC COMM PLAT
£ 02w 1} ol £33
[ [ | | I
PLAT HQ RADAR SEC MET SEC PLAT HQ WIRE SEC
01 £2 wl E8 W El 0l £ 2.1
[
SURV SEC At e FO SEC RDO SEC
£l £ ol 3] [

HH Btry, FA Bn, 155-mm SP, Sep Armd or Mech Bde
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FA BN, HONEST JOHN

2]

FA BN
TOE 6-175G HONEST JOHN
(31 March 1966) 022 w2 £259
HQ & HQ BTRY FA BTRY HJ
012 W2 £99 05 E80
] !
FA Bn, HJ, Armd, Mech, or Inf Div
TOE 6-176G N i
012 wl E99
(31 March 1966) e
[ I
BN HQ HQ BTRY
08 El 04 uzl E%8 |
| I | [ |
BTRY HQ ADMIN SEC COMM PLAT OP & FD SEC SURVEY SEC
0l EN Eb 11} EZl 0l EID 01 Ell
LN SEC BN SUPPLY SEC BN MAINT SEC MED SEC
E2 Wl E7 wl E3 E6
[ |
PLAT HQ WIRE SEC RADID SEC
01 E6 ] El
HH Btry, FA Bn, HJ, Armd, Mech, or Inf Div
FA BTRY
TOE 6-171G HONEST JOHN
(31 March 1966)
k | | ]
BTRY HQ COMM SEC FIRING BTRY SECURITY SEC
0l ElB E9 031 E3L
[ ]
Tarans FIRING BTRY HQ FIRING SEC
01 Eld 0l El 0l El2

FA Btry, FA Bn, HJ, Armd, Mech, or Inf Div
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AIRBORNE
DIV ARTY
TOE 6-200G
0144 W20 EIL466
(30 June 1966)
HQ & HQ FA BN
BTRY 105-MM, TOWED
R2r. WL Elkd B3 N3 . B4l
Abn Div Arty
Ry
" TOE 6-201G
(30 June 1966)
DIV ARTY HQ HO BTRY
n 1 o1 Wit na|
1 | [
BTRY ¥Q g OP & FD SEC FSCE ’_m SEC J MESS SEC
1 £ u_El ol 3 01 B los w & £
TGT ACQ PLAT MAINT SEC MED SEC PLAT HQ CoMy PLAT
03 W2 EM v El4 [1] ol EL3 0l (111
| | |
LN 3EC PLAT HQ SURVL RADAX WIRE SEC ROO SEC
ol £2 ol E4 w_E €2 | E12
sic L‘mv:tc“J WET SEC
£ 3 _Ew
HH Btry, Abn Div Arty
FA BN
TOE 6-215G
105-mm, TOWED
08 W3 E433 (30 June 1966)
" HQ. Q& SVC FA BTRY
BTRY 105-mm, TOWED
018 W3 E145 07 E96

FA Bn, 105-mm Twd, Abn Div or Sep Abn Bde
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TOE 6-216G
(30 June 1966)

1 HQ.MQE SV
BTRY

]

BN HQ AD SEC #Q BTRY
012 El [1] Wl Eld
BTRY HQ T6TACQPLAT|  |oP & FOSEC 37 gl MED SEC COMM PLAT ADMIN SEC
bl | lom x| |m al 2w En 8] o ] £n & |
PLAT HQ SURY SEC RADAR SEC PLAT HQ WIRE SEC RADIO SEC
ol 3! Ell n_e o 1 £ [
PLAT HQ BN SUP SEC BN MAINT SEC | | A0 TN HQ AMMO SEC BN LN SEC
g2 b £l w_E w B |o e 3] &

HHS Btry, FA Bn, 105-mm Twd, Abn Div or Sep Abn Bde

TOE 6-211G 105 TOWED
(30 June 1966) 01 ' £%
BTRY HQ FIRING BTRY COMM SEC AMNO SEC
0l e o2 €61 £6 £
FIRING BTRY HQ HOW SEC FO SEC
02 £ £ 0l E2

FA Btry, 105-mm Twd, Abn Div or Sep Abn Bde
AIRMOBILE ARTY

TOE 61T e ‘
(10 July 1965) —
J I RO CRPEEN) ]
HQ & HQ wp
gt ‘ ot | (e ||| e | [ e ] T e ”
s | [ aeeom ] s

Airmobile Division
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AIRMOBILE ARTY

mm:!he TOE 6-700T
DIV A
08 W6 EIST (10 July 1965)
FA BN FA BN
HQ& HQ BTRY AVN BTRY HJ 10544, TOWED AERIAL ARTY I
o W B 09 WB___E 0% __ Wi
Airmobile Div Arty
IO - TOE 6-T01T
IV ARTY (22 June 1965)
MW EID
DIV ARTY HQ HQ BTRY
[ ] I 1 | |
BTRY HQ ADMIN SEC TGT ACQ PLAT COMM PLAT OP & FD SEC MESS SEC
01 ES vl 1] 02 Wl Ea2 01 EXN 05 Ell E6
MAINT SEC PLAT HQ Sic PLAT HQ MED SEC
Wl E} 01 EJ_ Ed 0l El2 Ed
SURY SEC MET SEC WIRE SEC RDO SEC
1]} EZl Wl EM El4 E13
HH Btry, Airmobile Div Arty
TOE 6-1702T
g (22 June 1965)
09 wE Ed
[ 1
GSPLAT BTRY H] SERVICE PLAT FLT OP SEC DS PLAT
ol wa Ed | 02 EW0 01 W] EM 0l En 04 " (4%]
T
I—‘ﬁ - [T
PLAT HQ J 65 SEC ] $VC PLAT Wy gkl PLAT MO DS AVN SEC
01 1] " _E 01 £12 5l ER 01 El gl __wi_ Ed

Aviation Btry, Airmobile Div Arty
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RTY

FA BN
105-MM, TOWED
TOE 6-705T 0% Wl E362
(10 July 1965)
HQ & HQ FA BTRY
AND SVC BTRY 105~MM, TOWED
018 W1 Eil3 105 E83
= |
FA Bn, 105-mm, Airmobile Div
HO. HQ & SVC
TOE 6-106T 018 “:: £113
(10 July 1365)
BN HQ HQ BTRY
012 El 06 Wi EIll
[ [ ]
BTRYHQ | | oP&FDSEC MED SEC Pl AMMO SEC LN SEC
01 _en] loa £l £7 ¥l Ell 01 Ell £2
PLAT HQ TGT ACQ PLAT ADMIN SEC COMM PLAT PLAT HQ
ol 2 01 £z £ ol £n ol s
g CLuashEen
SURV SEC £0 SEC RADIO SEC WIRE & MSG SEC
i o £ £ £i2

“LOCATED AT AND MOVED WITH REAR HEADQUARTERS
**LOCATED AT AND MOVED WITR UNIT TO WHICH ATTACHED

HHS Btry, FA Bn, 105-mm, Airmobile Div

TOE E.—]ulT FA BTRY 105-mm
T
(22 June 1965) = S
BTRY HQ COMM SEC FIRING BTRY FIRING BTRY HQ FO SEC
01 EID E7 02 E60 02 ER 0l E2?
AMMO SEC FIRING SEC
10 i)

FA Btry, 105-mm, FA Bn, Airmobile Div
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AIRMOBILE ARTY

FA BN TOE 6-125T
AERIAL ARTY (22 Jume 1965)
053 W52 E£297

HQ, HQ AND SVC AERIAL ARTY
BTRY BTRY
014 w4 E69 913 W16 E76

FA Bn, Aerial Arty, Airmobile Div

HQ, HQ AND SVC BTRY TOE 6-726T
1 W ER (10 July 1965)
Lﬂ BN HQ HQ & SVC BTRY
1 El 03w Es
[ I _ | [ I
BTRY HQ m_| OP & INTEL SEC L_‘ COMM SEC MAINT & SUP SEC ADMIN SEC
ol 01 £ £l N__El 4]

MED SEC | AVN SEC
K] E7

HHS Btry, FA Bn, Aerial Arty, Airmobile Div

TOE 6-121T
AERIAL ARTY BTRY (22 June 1965)
013 Wl EZ6
AERIAL ARTY PLAT E'ﬁ:uogf'f: SVC PLAT BTRY HQ
L 01 El2 0l Wl B 02 E12
PLAT HQ AERIAL ARTY SEC PLAT HQ ACFT MAINT SEC ACFT SVC SEC
u_w_ e ol Ny g ol wl E10 £6 30

Aerial Arty Btry, FA Bn, Aerial Artillery, Airmobile Div
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ARMY/CORPS ARTY

TYPE CORPS ARTILLERY

FOR SCHOOL PURPOSES
ORGANIZATION:

CORPS ARTY
AVN BTRY

018 wis  E180

[ [ I 1

OF PLAT BTRY HQ GEN 5PT PLAT SVYC PLAT SYC PLAT WQ |- ASTA PLAT
03 E25 02 Ell 1w EIs 0w EM oI w1l EI a7 En

CEw SPT AFLD SVC ACFT MAINT ASTA
OF PLAT HQ PLATHD  — SEC J——'— SEC PLATHQ
1 1 £2 £10 £l 0l £l

AIRFIELD S I s AT MAWT A€ n!?:naa—] AER WERARED
£ i €12 W s e lo3 £ o &
APPROACH CoMD 5PT ELCT NAINT TRACK & PLOT
CON SEC SEC SEC RADAR SEC
E3 L1 Ed El2 Ed
Type Corps Arty
e CORPSARTY HQ  |—| HQAWDHQBTRY |—|  HQBTRY
TOE 6-501G oy g low w  enl low w e
(31 October 1966} ]
BTRY HQ 0P & INTEL SEC ‘LD:'GN;E'CO MAINT SEC METQC TM
0l 2 o7 £l 02_W__ES ol 35 R
MESS SEC FSCE COMM PLAT AVN SEC LN SEC
3] o £n o1 [ 2 o w__E : £
[ [ [ ]

PLAT HQ | WIRE SEC RDO SEC MSG CEN SEC
EX E22 Eld4

HH Btry Corps Arty

TOE 6-517T
(23 September 1964)

l I ] |

HQ & HQ BTRY AVN BTRY FABTRY SLT ‘ FATCT AC BN
T
'__L_']___T_____T_"_"'_'___T"'___“"_'I
R | r—1— T S el e s il
L ] 1] Faew Lty FA BN e FABY | HQ & HO BTRY
LITTLE J0HN || los-w ToweD WS-, 5P | AERIAL ARTY | FAGP Il|
Rpmifinaraid G B lesatanade el SRter im0y - S ik et
1 e == )
et ettt
PRI Sp— -— —
I fam N FA BN )
s towen 1 | wonestsom ] |
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ARMY/CORPS ARTY

gl i TOE 6-401G
05 "l' e (30 Nevember 13966)
GP HQ HQ BTRY
012 El 013 L1 EI0S
BTRY HQ AVN SEC COMM PLAT LN SEC ADMIN-LOG SEC
1] EZ3 03 LE] EB 01 E4 E2 Wl El2
MED SEC PLAT HQ OP INTEL SEC
2] 0l E7 08 ElE
WIRE SEC RDO SEC
E2 E9

HH Btry, FA Group

_ TOE 6-405G
105-WM, TOWED (31 March 1967)
0B W s
[ |
HQ AND HQ BTRY FA BTRY SVC BTRY

015 El22 02 w ET2

FA Bn, 105-mm Twd

FA BN TOE 6—425G
155-MM, TOWED (31 Octeber 1966)
025 W3 E535
FAB
HQ & HQ BTRY 15— TT'EYwED SVC BTRY
014 E114 03 E112 02 W3 E85

1
L

FA Bn, 155-mm Twd
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ARMY/CORPS ARTY

TOE 5—3'"3 IE; BTI;’P
MM,
(30 September 1966) & -
BTRY HQ BTRY DETAIL FIRING BTRY FO SEC SCTY SEC
01 EB 0l EI3 0?7 ] EB2 1] E2 Ell
F!R!ll't‘; BTRY AMMO SEC J HOW SEC
02 y El2 ElD 10

SR
ooy AUGMENTATION NOT INCLUDED IN TOTALS

FA Bn, 155-mm SP, Armd Cav Sqdn, Armd Cav Regt

TOE 6-435G
(28 February 1967) B g
026 W3 E521
! FA BTRY
HQ AND HQ BTRY 175-MM, SP SVC BTRY
015 El26 03 E104 02 L&) EB3
FA Bn, 175-mm SP
TOE 6-445G
(15 March 1968) Kol
0 W3 E588
HQ AND HQ BTRY ooy 2 SVC BTRY
015 E132 03 EI® 03 W3 EB9

FA Bn, 8-in SP
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ARMY/CORPS ARTY

FA BN

TOE 6-455G
. (30 August 197)
026 W3 E477
HQ & HQ FA BTRY
BTRY 155-MM, SP SVC BTRY
015 E120 03 E94 02 W3 E75
L
FA Bn, 155-mm SP
o T TOE 6-4656
105-MH, SP (31 October 1966)
0728 W3 E458
B FA BTRY
HQ & HQ BTRY 105444, 5P SVC BTRY
014 E117 04 E86 02 W3 E83
|
FA Bn, 105-mm SP
s TOE 6-5256
HONEST JOHN (15 February 1968)
029 'l’?j E376
I ]
HQ, HQ AND FA BTRY
SVC BTRY HONEST JOHN
014 w3 E1Z7 05 w9 EB3

FA Bn, Honest John
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ARMY/CORPS ARTY

TOE 6-555G
(30 April 1967)

FA BN
SERGEANT
w1

027

E343

I

:

HQ, HQ AND FA BTRY
SVC BTRY SERGEANT
019 W5 E185 04 L EN
FA Bn, Sergeant
TOE 6-565T =
il
2 . En
(9 December 1960
o 1 I 0 TR A
i
) HQ BTRY WED SEC | amse |1 owse E FIRING BTRY
—-0_0 w____&
[ | | | |
BTRY KO OF INTEL SEC SURY SEC Lu SEC oMM PLAT FIRING PLAT FIRIG BTRY HQ
o & £l 2 % ol e o2 exl| o 8
[ | |
wET SEC =L B0 S0P SEC B MANT SEC PLAT H FIRING SEC
m o o 2 w_e n_& 01 B £l
SRR | B _ 1
B MESS SEC 0 PERS SEC Lu PLATHQ wRE SEC wJ 700 SEC
g " 3 &

p—

{ R

[ 73 AUGHENTATION ¥OT INCLUDED 1N TOTALS.

Note; Little John units are scheduled to be inactivated early in fiscal year 1969.

FA Bn, Little John

TOE 6-615G E__—F_A;l:____}
(15 May 1968} | PERSHING !
I
R} _1?!5_ Bises ] !
r |
s o r_”l“#mrﬂ prost ey
I i ; FA BTRY M ! H
| Mopugerey | PERSHING | : h | sve gTRY :]I
| ik | 1 I
Loz _ w_ €] Qo _w_ eyl los _w_ em)l
ey ottt | !
R o e s J |

FA Bn, Pershing
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038

FAT

GT ACQ BN
9

E721

|

ARMY/CORPS ARTY

TOE 6-575G
(11 February 1965)

HQ & HQ BTRY

014 w7 El

63

FATGT ACQ
BTRY

08 Wl

E186

FA Target Acquisition Bn

08

FA BTRY, 5LT

E146

TOE 6-558G
(30 September 1966)

02

BTRY HQ

EZ5

|

02

SLT PLAT

E3]

COMM SEC

E28

]

]

PLAT HQ
02

E7

SLT SEC

FA Btry, Searchlight

HQ & HY BTRY
1 L

TOE 6-502G
(31 October 1966)

CORPS ARTY HQ
!

|

HQ BTRY
wi

o Elgl

|

I

1 i

BTRY HQ

0l

OP INTEL SEC
Lo? ElB

MAINT SEC
o 1K

MESS SEC ADMIN-LOG SEC

0z Wi ElS

FSCE

AVN SEC
¥l

0l Ed

COMM PLAT
01 E&7

WET QC TH LN SEC

" £2

I

r

|

| PLAT HQ

WIRE

SEC J
£3

RDO SEC

MSG CEN SEC
ElS

ElS

HH Btry, Abn Corps Arty
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GUNNERY

COLLIMATOR, M1

The infinity aiming reference collimator M1 is basically an optical
instrument used in indirect fire by cannon artillery weapons. It is intended to
complement the M1 series aiming
posts (for 6,400-mil operation) as a
reference from which deflection
angles may be measured. After the
weapon has been laid for direction,
the collimator may be positioned
15 to 48 feet to the left front of the
panoramic telescope sight at a
deflection established by unit SOP.
However, the best results are
obtained from 17 to 35 feet,
depending on the weapon.

SECTION I

Field Artillery Operations

FUZE TIME ADJUSTMENT IN AREA FIRE

On 1 May 1968, USAAMS began teaching a revised procedure in the
adjustment of height of burst using fuze time in area fire. The new procedure is
faster, usually requires fewer adjusting rounds and is simpler for the forward
observer (FO) and fire direction center (FDC).

The adjustment of deviation and range is conducted with fuze quick.
Upon splitting the appropriate range bracket (usually 100 meters), the
adjustment of height of burst is begun and no further corrections to deviation
or range are made.
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The FDC adds 20/R to the quadrant elevation (QE) determined for the
split of the bracket, obtains a fuze setting from the Graphical Firing Table (time
gageline or time corresponding to the elevation plus an experience fuze
correction) and fires with these data.

The FO spots for height of burst only and determines and announces the
correction to the nearest 5 meters to raise or lower the burst to 20 meters above
the adjusting point.

The FDC changes the height of burst as announced by the FO, by
lengthening or cutting back on the fuze setting. The amount of fuze setting
change is obtained from a "change in fuze setting for a 10-meter change in
height of burst" scale which has been added to the new, slant-scale GFT's.

Units not having the slant-scale GFT, but wishing to use this procedure,
can determine the change in fuze setting for a 10-meter change in height of
burst from the TFT, AR, AH (TIME) table using the zero height of target above
gun column. For example, given: FT 155-AH-2, charge 7W, range 10,000.
Enter Table L, page 376, and extract AH of —135.8 meters for a 1-second
change in time of flight. The change in fuze setting, x, for a 10-meter change in
height of burst is:

10 X
1

= .07
135.8

The FO adjusts in the normal manner to a 20-meter height of burst above
the adjusting point. Continuing the above example, the following events occur
(assume initial fuze setting fired as 28.7):

FO Spotting FO Correction FDC Command
Graze UP 40 Ti 28.4 (28.7—(4X.07))
Air DOWN 15 Ti 28.5 (28.4+(1.5X.07))

NEW GRAPHICAL FIRING SCALES (GFT)

A new family of GFT's will shortly replace the present low angle rules.
The scales of the new GFT's are constructed at an angle to the sides of the rule
so that when a GFT setting is drawn on the cursor, corrections to range (range
K) and time (fuze K) will no longer remain constant as they now do. These
constants introduce errors which are presently minimized by the use of transfer
limits. The slant scales will provide the ability to apply variable range and fuze
K's and thus enlarge transfer limits.

A detailed information letter for each GFT will be supplied to appropriate
units and each set of GFT's will also have an information letter packed with it.
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New GFT's have been completed for the M107, 175-mm gun and
arrangements are being made for their issue. The M109, 155-mm howitzer
GFT's are in production and will be followed shortly by GFT's for the
M102/M108, M110, M114A1 and M101A1 howitzers.

GUN DIRECTION COMPUTER M18 (FADAC)

The Computer, Gun Direction, M18 is a portable, general purpose, solid
state, non-volatile, digital computer designed to solve fire control and survey
computations for the Artillery. As a general purpose computer, it will solve any
computational task assigned for which a program has been written. The
limiting factor is the size of the rotating magnetic disc memory (8,192 words).
The size of the memory will allow the storing of parameters for a two caliber
cannon ballistic trajectory solution or one rocket trajectory solution. A punched
paper tape program representing ballistic parameters known for these weapons
is read into the computer memory using the Signal Data Reproducer
AN/GSQ-64 (performed only at authorized levels). The memory once loaded
will not be altered by normal operator action. Additional information affecting
the ballistics of the battery weapons may be inserted by the computer operator.
Meteorological data may be entered into the computer memory by a
self-contained mechanical tape reader or manually through the keyboard. The
computer consists of a control panel assembly, a power supply assembly,
circuit boards and a magnetic memory disc assembly.

Three phase, 120/208 volt, 400 cycle power must be supplied the computer
from an external generator set through a cable and reel assembly.

Associated equipment consists of a computer table with integral power
connection panel, a power cable and reel assembly, and a 3 kw, 120/208 volt,
400 cycle, three phase, four-wire generator.

Auxiliary equipment consists of the Signal Data Reproducer AN/GSQ-64
(SDR) and the FADAC Automatic Logic Tester AN/GSM-70 (FALT). The
SDR is used by the organizational FADAC radio mechanic to load the various
programs into the computer. The FALT is used with the SDR to determine
which part of the computer has failed in the event of a malfunction.

FSN FOR FDC EQUIPMENT

Some units in Southeast Asia have experienced difficulties in obtaining
fire direction equipment. Following are listed federal stock numbers (FSN) for
some of these items which should aid in requisitioning through normal supply
channels. The FSN for the graphical firing tables and graphical site tables are
the ones used in requisitioning paper ballistic scales for the same items.
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Firing Federal No.

Weapon Table Nomenclature Stock No. Rules
105-mm howitzer FT 105-H-6 GFT 1220-815-6192 2
MI101Al GFT (111 M314) 1220-978-9585

GST 1220-815-6190
M108/M102 FT 105-AS-1 GFT 1220-764-5419

GFT (111 M314) 1220-764-5418

GST 1220-764-5422
155-mm howitzer GFT 1220-789-2985
MI114A1/M123A1 FT 155-Q-3 GFT (111 M118) 1220-898-4212

GST 1220-789-2986
M109 FT 155AH-1 GFT (GB HighA) 1220-764-5423

GFT (GBLowA)  1220-764-5424
GFT (WBLowA)  1220-764-5425
GFT (WBHighA) 1220-764-5426
GFT (111 M118) 1220-764-5420

e e e e S I Y N N BT S NS I NS I SO I NS B NS ]

GST 1220-764-5421
8-inch howitzer ~ FT 8-J-3 GFT 1220-898-4213
M115/M110 GST 1220-898-6786
FT 8-0-3 GFT 1220-876-8572
GST 1220-876-8573
Mortar FT42-F-1 GFT 1220-983-3921
FT4.2-H-1 GFT 1220-087-2048
Howtar (107-mm) FT 4.2-F-1  GFT 1220-908-9011
SLANT SCALE!
105-mm howitzer FT 105-H-6 GFT 1220-937-8279 3
MI101A1
M108/M102 FT 105-AS-2 GFT 1220-937-8280 3
155-mm howitzer FT 155-O-4 GFT 1220-937-8281 3
MI114A1/M123A1
M109 FT 155-AH-2 GFT 1220-937-8282 3
8-inch howitzer ~ FT 8-J-4 GFT 1220-937-8283 3
M115/M110
FT 8-0-4 GFT 1220-937-8284 2
175-mm gun FT 175-A-O GFT 1220-937-8285 2
(Rev 2)
M107 GST 1220-937-9522 1

'Only the slant scale graphical firing and graphical site tables for the
175-mm gun, M107 and 155-mm howitzer, M109 were available for
requisitioning at time of printing. They will be followed shortly by GFT's for
the M102/M108, M110, M114A1 and M101A1.
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Federal
Item Nomenclature Stock No. No.
Grid Sheets (firing charts) Paper-Aluminum  7530-281-4812

Foil
Plastic: 1:25,000 7530-656-0813
1:50,000 7530-656-0812
Paper (used at 7530-281-4811
USAAMS)
Carrying Case MS86 with 15-in 1290-765-5870
rules
With slant scale 1220-937-8286
rules (contains
4 rules each)

Plotting Pins® Maptack 1 1/8-in
long
Red 7510-274-5458
Green 7510-274-5457
Black 7510-274-5454
Blue 7510-274-5455

*Previously authorized maptacks are being replaced by the items
mentioned above.

M10 Plotting Board 1220-670-2976
Scale Plotting, Coordinate Aluminum 6675-283-0018
L-shaped, 6675-283-0020
plastic
Graphical Effects Table 1220-855-5922 1
Range Deflection Protractor Aluminum
1:25,000 1290-266-6890
(15,000M)
1:25,000 1290-266-6891
(25,000M)
1:50,000 1290-580-4441
(50,000M)
3,200-mil arc
1:50,000 1290-930-2688
(50,000M)

If for some reason fire direction equipment cannot be obtained through
normal supply channels, the Book Department, United States Army Artillery
and Missile School, Fort Sill, Oklahoma, 73503, carries many of these items in
stock. Each artillery battalion in Vietnam should have received a copy of the
Book Department's price list. If not, a price list catalogue may be obtained by
writing the Book Department.
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Figure 1. Chinook with piggyback
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Rigging Equipment Required for Individual Loads
RIGGING EQUIPMENT

TYPE LOAD
CLEVISES SLINGS
Link
Small [Med |Large Assy [3' |8 [9" [11"]12'[16'|20"|A-22| Remarks
80 rounds
MIOLA how, 2 1 1|2 4 2 |ofammo &
piggyback fires
80 rounds of
M102, 2 1 112 1|2 |ammo&
piggyback fires
MI114A1 CHA47-6
(155-mm) how CH54-7 (2 2 4 2
Ya-ton truck 4 1 1 4
Ya-ton trailer 1 1 3
or 4 legged
¥-ton truck 1 3 2 12 adj sling
Cargo nets, paulins and quick release tiedowns may also be used in

rigging loads.

NOTES: Substitute items may be used. They should always be equal to or
better than the items recommended above.
FSN Nomenclature

1. 1670-360-0304 Clevis, small, suspension

2. 1670-678-8562 Clevis, medium, suspension

3. 1670-090-5354 Clevis, large, suspension

4. 1670-242-9169 Bag, cargo, aerial del, A-22

5. 4020-240-2146 Cord, Nylon, natural, type III,
550 Ib cap

6. 8110-900-8328 Drum, collapsible, water, 250 gal cap

7. 1670-783-5988 Link assembly, (type IV), single,
quick-release

8. 1670-753-3789 Sling, cargo, aerial delivery,

13,500 Ib. cap, 2 loop, 8’
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FSN Nomenclature
9. 1670-753-3790 Sling, cargo, aerial delivery,
13,500 Ib. cap, 2 loop, 9’
10. 1670-753-3791 Sling, cargo, aerial delivery,
13,500 Ib. cap, 2 loop, 11’
11. 1670-753-3792 Sling, cargo, aerial delivery,
13,500 Ib. cap, 2 loop, 12’
12. 1670-753-3793 Sling, cargo, aerial delivery,
13,500 Ib. cap, 2 loop, 16’
13. 1670-753-3794 Sling, cargo, aerial delivery,
13,500 Ib. cap, 2 loop, 20’
14. 1670-753-3788 Sling, cargo, aerial delivery,
20,000 Ib. cap, 3 loop, 3’
15. 1670-753-3631 Sling, cargo, aerial delivery,
20,000 Ib. cap, 3 loop, 9’
16. 1670-823-5040 Sling, cargo, aerial delivery,
20,000 Ib. cap, 3 loop, 11’
17. 1670-823-5041 Sling, cargo, aerial delivery,
20,000 Ib. cap, 3 loop, 12’
18. 1670-823-5042 Sling, cargo, aerial delivery,
20,000 Ib. cap, 3 loop, 16’
19. 1670-823-5043 Sling, cargo, aerial delivery,
20,000 Ib. cap, 3 loop, 20’
20. 1670-823-5044 Sling, cargo, 4-leg, adjustable
10,000 Ib. cap
21. 3940-298-3985 Sling, cargo, paulin, ctn duck,

12" x 12’

22. 3940-892-4375
23. 1670-725-1437
24. 8135-266-5016

Sling, cargo net, nylon, 12’ x 12’
Strap, aircraft, quick-release
Tape, 2-inch, pressure-sensitive

NOTE: Aecrial delivery sling capacities have been revised by Technical
Message General Number 5-68 (AMSAV-EG3-1360). Sling, Cargo,
2-loop, capacity is now 6,500 Ibs; sling cargo, 3 loop, capacity is
now 10,000 Ibs.
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SEARCHLIGHTS

Within the last three years numerous searchlight batteries have been
activated and supplied with the 23-inch xenon searchlight. The searchlight has
been issued on an interim basis and will eventually be replaced by a 30-inch
xenon light.

A searchlight battery consists of a battery headquarters, a
communications section, and three searchlight platoons. Two jeep-mounted
23-inch xenon searchlights are provided each section with two sections per
platoon.

The light source in the 23-inch searchlight is a short-arc xenon lamp rated
at 2.2 kilowatts. Powered by a 180 ampere alternator-rectifier system installed
in the jeep engine compartment, the searchlight is capable of operating in both
visible and infrared modes. Ignition of the lamp and selection of the mode of
operation simply are changed by a selection switch.

Range of the searchlight, using the direct visible, focused beam, is
approximately 4,000 meters. Under favorable conditions, however, useful
illumination may be obtained at appreciably greater ranges. The range of the
spread beam and infrared modes is understandably much less. Operation data
for the 23-inch searchlight is listed as follows:

Current requirement 100 amperes dc
Candlepower 125 million
Beam width
Focused (pencil) beam 10 mils
Spread beam 120 mils
Weight 250 pounds
Range 4,000 meters

: = 5 ST
Figure 2.  Jeep-mounted 23-inch xenon searchlight.
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As in normal target location, an observer requests illumination by grid
reference, target number, or shift from a known point. However, searchlight
illumination requests involve the use of vocabulary which varies somewhat
from that of the normal fire mission. Following is listed special terminology
used for conduct of an illumination mission.

ACTION COMPLETE—Report of compliance with last command.

FLICK—Command to turn on the searchlight; corresponds to the
command FIRE.

HOLD—Command to keep the searchlight on the same elevation;
corresponds to the command REPEAT.

CUT—Command to turn off the searchlight; corresponds to the
command CHECK FIRING.

Spread Beam—A beam 120 mils in width.
Pencil Beam—A beam 10 mils in width.

The elements and sequence of a request for illumination and adjustment
are illustrated below:

ELEMENT EXAMPLE
Identification of observer FRANKSCOTT 30, THIS IS FOXTROT 41
Warning ILLUMINATION MISSION
Target Location GRID 419631, Direction 1680
Description of target SUSPECTED ENEMY PLATOON
Method of engagement
Number of lights LIGHTS—Adjustment is usually made
with one light
Type of Illlumination INDIRECT—Type of illumination omitted
when direct illumination is desired.
Beam Spread SPREAD BEAM—Beam spread is omitted
when pencil beam is desired.
Control ADJUST LIGHT, FLICK WHEN READY

NOTE: Adjustment is made by announcing beam spread corrections; for
example, RIGHT 2 BEAMS, UP /2 BEAM.

FIELD ARTILLERY TACTICAL MISSIONS

Recent meetings of a committee representing the Quadripartite (America,
Britain, Canada, and Australia) armies resulted in several changes affecting
artillerymen the world over. Certain changes in the area of artillery tactical
missions were mostly of significance to the other

87



TACTICS

three nations, since they elected to adopt our concept of four standard tactical
missions; however, some changes regarding tactical missions do affect US
artillerymen. These changes are discussed below, and the tactical missions are
summarized in the table which follows.

First, the word "formation" is to be included, where appropriate, in
referring to a maneuver unit (e.g., zone of supported unit/formation). This
change was made at the request of the other three nations, who use the term for
certain situations.

Second, all references to "higher artillery headquarters" were changed to
read "force artillery headquarters." This change was deemed appropriate
because all requirements and actions involving the tactical employment of
artillery are the responsibility of the artillery headquarters subordinate to a
force of some size.

The wording of an artillery unit's responsibilities for answering calls for
fire was changed to emphasize the priority in which the unit will answer the
calls for fire. The heading in the second column of the table of tactical
missions was changed from "Answers calls for fire from" to "Answers calls for
fire in priority from," and the sources of the calls for fire (requesting agencies)
opposite each type of mission are numbered to indicate their priority. The
priorities were always understood by US forces; the change now insures that
all the Quadripartite forces understand them.

Another change in terminology was made in regard to the positioning of
artillery units. Previously, the heading of the seventh column of the table of
tactical missions read "Displaces when." The committee felt that a more
descriptive phrase should be used—to indicate where, when, and how a unit
will move—and changed the heading to read "Is positioned by." The committee
also felt, as mentioned above, that since the force headquarters is the control
element for all artillery of the force and since all decisions involving the
positioning of general support units are implemented through the force artillery
headquarters, the term "Ordered by higher artillery headquarters" in respect to
the displacement of a general support unit was redundant. Thus, it deleted the
latter term from the table of tactical missions.

These changes do not affect the inherent requirements or actual
accomplishment of tactical missions, but they do contribute to clarity and
precision of meaning and to common understanding of the missions by the
nations concerned. The above changes are included in Change 1 (11 Dec 67) to
FM 6-20-1, FA Tactics (July 1965).
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FIRE PLANNING

To accomplish the field artillery's mission of providing close and
continuous fire support to the ground-gaining arms, the artilleryman must be
prepared not only to provide fire support for current operations but also to plan
artillery fire support for future operations in which the force might become
engaged.

Fire planning within the field artillery is continuous and concurrent. It
takes place at all levels from the forward observer through the highest echelon,
and close coordination between artillerymen and supported commanders is
necessary at each level. The forward observers (artillery, 4.2-inch mortar, and
81-mm mortar), using the company's plan of attack, prepare target lists which
reflect the fires needed to support the company. After developing targets, the
artillery forward observer submits his target list to the artillery liaison officer at
the maneuver battalion. Targets suitable for engagement by the 4.2-inch mortar
are submitted to the mortar platoon fire direction center. A consolidated list is
then forwarded to the artillery liaison officer at the maneuver battalion
headquarters. Targets which will be attacked by the 81-mm mortars normally
remain at company level. The artillery liaison officer with the maneuver
battalion is responsible for preparing the target list and fire support
requirements of the maneuver battalion. He does this by consolidating the
target lists developed by the forward observers, resolving any duplications, and
adding any targets which he has planned based on information provided him
by the maneuver battalion commander and his staff. After this target list is
completed and approved by the maneuver battalion commander, it is submitted
to the direct support artillery battalion fire direction center, the focal point of
fire planning at the brigade level. The artillery battalion S3 consolidates all
target information from the liaison officers at maneuver battalion level and the
liaison officer at brigade as well as from several other sources to include
division artillery, adjacent units, and the organic countermortar radar at the
artillery battalion level. An additional requirement, that of planning the fires of
the maneuver elements' organic 4.2-inch mortars, may be placed on the direct
support battalion by the brigade commander. The plan is then submitted to the
brigade commander for approval and, when approved, becomes the artillery
fire support appendix. Essentially, the same planning process takes place at the
division artillery level, where the division artillery S3 prepares the artillery fire
plan for the division. This fire plan includes all the fires of interest to the
division as a whole and those fires requested by the division's direct support
battalion.

Artillery fires are planned to support both offensive and defensive
combat operations. Areas that should be covered by planned targets are
confirmed enemy locations, suspect enemy locations, likely enemy
locations, and prominent terrain features. The fire planner has a great
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deal of flexibility in that he has several techniques with which he may engage
targets. He may attack two or more targets simultaneously (group of targets),
plan fires on targets of a similar nature (program of targets), or plan fire to
support a maneuver phase (series of targets). Both series of targets and
program of targets may be fired on call or at a specific time (scheduled) during
the operation, whereas a group of targets is fired on-call.

Fires delivered to assist and protect a unit involved in an offensive action
are planned to engage targets before the preparation, during the preparation,
and during the attack.

Fires before the preparation include the engagement of targets of
opportunity, fires to cover the deployment and movement of attacking troops,
and harassing and interdiction fire.

A preparation fire is intense prearranged fire delivered in accordance with

a time schedule to support an attack. Preparation fires start prior to, at, or after
H-hour and continue until lifted either on a prearranged time schedule or on
the request of the assault elements. Preparation fire is designed to destroy or
seriously hamper the enemy's ability to resist attack. The decision to fire a
preparation and the duration of the fire will be determined by the maneuver
force commander ordering the attack. The artilleryman may be called on to
advise the force commander in these areas. The primary questions to be
resolved about firing the preparation fire are—

e Will the effect gained offset the loss of surprise?

e Have a sufficient number of profitable targets been located?

e Is enough artillery and ammunition available?

e What is the enemy reaction time?

Fires during the attack are those fires delivered to assist the advance of
the supported unit. They consist of fires between the line of departure (LD)
and the objective, fires on the objective, and fires beyond the objective.

Fires delivered to support and protect a unit engaged in a defensive action
are planned to engage targets before the enemy forms for the attack, after the
enemy forms for the attack, and during the enemy attack and to support the
counterattack. These targets are planned in three general areas: in front of our
positions, on top of our positions, and behind the forward edge of the battle
area (FEBA).

Fires delivered before the enemy forms for the attack include harassing
and interdiction fires, fires that will force the enemy into early deployment,
and fires in support of security forces.
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Fires delivered after the enemy forms for the attack (counterpreparation)
are planned fires designed to disrupt the enemy's attack by breaking up his
formations, to disorganize his command and communications systems, and to
decrease the effectiveness of his artillery preparation. The counterpreparation
is intense prearranged fire delivered when the imminence of the enemy attack
is discovered. The counterpreparation is fired on order of the force commander,
but again the artilleryman may be called on to make a recommendation.

If the enemy is successful in launching his attack, the artillery must
deliver fires during the enemy attack to repel his assault and limit his
penetration. Included in these fires are final protective fires (FPF) of the
artillery and mortars. The precise location of an FPF is the responsibility of
the company commander in whose sector it falls. The decision and authority
to fire the FPF rests with the company commander and, when called for, will
be fired at maximum rate of fire until it is ordered lifted by the supported unit.
The forward observer has the following responsibilities concerning final
protective fires:

e Relay the FPF locations to the fire direction center.

e Adjust each piece on the location of the FPF if sufficient time and
ammunition are available.

e Relay the call for fire.

The final area in which we will plan fire in a defensive operation is to
support a counterattack. The fire planning for the counterattack must provide
for support of the counterattacking force, stopping or blunting the nose of the
penetration, and sealing off the base of the penetrated area to prevent
reinforcement by the enemy.

The detailed fire plan necessary to insure success of combat operations is
disseminated in the form of the artillery fire support appendix. This appendix
will include a written portion, a target overlay, a target list, and several
artillery fire plan tables. It is coordinated with the plans for the use of other
fire support means available, such as tactical air and naval gunfire. Together,
these appendices make up the fire support annex of the operation order.

To insure that all areas indicated as targets are clearly designated for
future use in artillery fire planning, the field artillery has always had the
responsibility of providing a common system of target designation. The
system outlined in the following discussion is a new target numbering system
developed at the U. S. Army Artillery and Missile School as a result of new
requirements in the field of artillery fire planning. As with all past target
numbering systems, the new numbering system must provide for the
identification of the planning source of each target and permit a rapid
resolution of duplication. In addition, this system must—

e Be compatible with the TACFIRE computerized fire direction
system presently under development for the post-1970 time period.
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e Implement the changes brought about by the ABCA (American,
British, Canadian, and Australian) agreements.

e Differentiate between conventional and special weapon targets as
well as counterbattery and toxic chemical targets.

e Conform to security requirements.

The target numbering system consists of two letters and four numbers. The
two letters are used to denote the originator of the target and the four numbers
are used to designate each specific target as a separate entity. The first of these
two letters is assigned by corps to its major subordinate units. Letter
designations within a type corps are allotted as follows:

Units Letters
Retained by corps X
Attached divisions in numerical order A through G
Armored cavalry regiments H
Additional separate regiments, brigades, and as
desired J through W
Artillery groups of corps artillery XA through XE
Additional corps, artillery groups, separate
battalions, and as desired XF through XX
Units Letters
Corps artillery fire direction center XY
Corps fire support coordination element XZ
Not used as first letters YZ

The second letter is assigned by the division to its major subordinate units.
Letter designations are allotted as follows:

Units Letters
Brigades in numerical order A through E
Organic artillery battalions in

numerical order F through L
Attached artillery or as desired M through W
Not used X
Division artillery fire direction center Y
Division fire support coordination element Z

The four-digit numerical group following the two-letter group designates
specific target as a separate entity. Units assigned a two-letter group assign
numbers as shown below:

Brigades of the divisions

Units Numbers
Lowest numbered maneuver
battalion attached 0001 through 0199
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Units Numbers

Next higher numbered maneuver

battalion attached 0200 through 0399
Next higher numbered maneuver

battalion attached 0400 through 0599
Next higher numbered maneuver

battalion attached 0600 through 0799
Next higher numbered maneuver

battalion attached 0800 through 0999

The block of 200 numbers assigned to a maneuver battalion may be
further assigned to subordinate units as shown below:

Units Numbers
Battalion headquarters, as desired C—o01 through 0—49
Heavy mortar platoon 0—>50 through 0—99
Company A 0—O00 through 0—24
Company B 0—25 through 0—49
Company C 0—50 through 0—74
Company D 0—75 through 0—99

Direct support battalion of division artillery

Most of the target planning is accomplished by the artillery
representatives located at maneuver battalion and company. Therefore, the bulk
of the target numbers are allocated to these units. A breakdown of these target
numbers is shown below:

Units Numbers

Liaison officer at brigade fire support

coordination center 1000-1999
Liaison officer with lowest number

maneuver battalion 2000-2999
Liaison officer with next higher number

maneuver battalion 3000-3999
Liaison officer with next higher number

maneuver battalion 4000-4999
Liaison officer with next higher number

maneuver battalion 5000-5999
Liaison officer with next higher number

maneuver battalion 6000-6999
Artillery battalion fire direction center,

as desired 7000-7999
Counterbattery targets 8000-8999
Toxic chemical targets 9000-9999
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Targets planned by the artillery forward observer are assigned numbers by
the artillery liaison officer with the maneuver battalion or task force from his
block of allotted numbers.

Targets which are to be engaged by conventional ammunition delivered by
aircraft will be assigned a number from the fire support coordination center/fire
support coordination element (FSCC/FSCE) block numbers. Any targets to be
engaged with air-delivered toxic chemical weapons are designated by a number
from the 9000-9999 block as assigned to that command echelon.

When naval gunfire is available to Army units, the naval gunfire spotter
teams and liaison officers will obtain target numbers from the FSCC/FSCE
block of numbers. A naval ship assigned a tactical mission is assigned a
two-letter group in the same manner as attached artillery.

All nuclear targets, to include air-delivered weapons, are designated by a
number from the classified four-digit block assigned to that command echelon.
For more detailed discussions of all aspects of fire planning, refer to Reference
Note T 3304, prepared by the Tactics/Combined Arms Department, USAAMS,
which will be used in lieu of FM 6-20-2 presently under revision.

FM 3-10B provides classified data on chemical agents and on the
capabilities and effects of chemical munitions. This manual is classified
CONFIDENTIAL.

COMMUNICATIONS

AREA COMMUNICATION SYSTEM

The division employs an area communication system designed to insure
rapid and responsive communication to meet the requirements of command
control. The division signal officer, who is also the signal battalion commander,
is responsible for the establishment, operation and supervision of all phases of
communication within the division. The division signal battalion provides the
necessary personnel and equipment to establish, operate, and maintain the
division area communication system and various internal and external radio
systems.
Composition of the Division Area Communication System

The area communication system consists of command and area signal
centers linked together by a multichannel, multiaxis network of radio relay and
carrier systems. In addition to the radio relay and carrier equipment available at
each signal center, there are various combinations of other facilities.

The facilities normally available in a division area communication system
are:
Radio relay and cable systems.
Patching and switching facilities.
Message center service.
Messenger service.
Radio/Wire Integration facilities.
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ARTILLERY MATHEMATICS

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.

B
C
a
C A
b
) ) side opposite a side opposite a
sine (sinfA=———— = — tangent (tan) A= ——— = —
hypotenuse c side adjacent b
. side adjacent b side adjacent b
cosine (cos) A=——=— cotangent (COt) A=———— = —
hypotenuse ¢ side opposite  a

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 subtended by an arc which is one 6400th of the
circumference of a circle.

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 below.

W w
mils = —

R of _

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

Multiply To To Obtain
Obtain By Divide
Distance
Inches 254 Millimeters
2.54 Centimeters
0.0254 Meters
0.0833 Feet
0.0278 Yards
Feet 12.0 Inches
0.3333 Yards
304.8 Millimeters
30.48 Centimeters
0.3048 Meters
Yards 3.0 Feet
36.0 Inches
914.4 Millimeters
91.44 Centimeters
0.9144 Meters
Statute Miles 5280.0 Feet
1760.0 Yards
1609.3 Meters
1.6093 Kilometers
Nautical Miles 1.1508 Statute Miles
1.852 Kilometers
1852.0 Meters
6076.0 Feet
Knots 1.1508 Miles per hour
1.6878 Feet per second
0.5144 Meters per second
Kilometers 1093.6 Yards
3280.84 Feet
Miles per hour 1.4667 Feet per second
0.447 Meters per second
Feet per second 0.3048 Meters per second
mach number 1100.0* (971-1231) Feet per second
Angular
Degrees 17.78 Mils
Minutes 0.296 Mils
Seconds 0.00494 Mils
Weight
Ounces 0.0625 Pounds
Kilograms 2.205 Pounds
Tons (long) 2240.0 Pounds
Tons (short) 2000.0 Pounds
Tons (metric) 1.1023 Tons (short)
Volume
Gallons (US liquid) 3.785 Liters
Cubic inches 0.01639 Liters

* Variable dependent upon meteorological conditions

NOTE: MEASUREMENT TON is a measure of cubic volume of cargo expressed in units of 40
cubic feet (AR 320-5, Dictionary of United States Army Terms, October 1967.)
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