
.74~

~ : ) .R

D~x; pTI~ - .
-3-C~ _M

. Rra. 17.

L 4ttt4 i t

SVETETE,:z'
ARMYN

0SUD ESt.....

I ti. -IN'

ST91D2ES3 314



REPOR DOCMENT~iONPAGEFor'm ApprovedREPORT ~ ~ ~ DOUETTINPG0MB Nv. 0704-0138

C~Ocv.ci at .vtcvmet4. 3.nd,4u s." te for 'qdvC~rq 111.1 buli?0. to Wasd(touI.iq 196aduiarivs1m Savic 0 en'otate ý0: iiGmaan Of.,Oi d pbow $.;all jqffq
00"' Swgila. ~e fall. Af.Wot~ig . VA M3OANSI. 4EW to the Office of 044nag~.ca-40 Siwd fu t. VaOqrwofk d~~ PA @.tct tCod#0 107 44l") *40i~uatcv. O>C OSOW

1. AGENCY USE ONLY (Leav blank) 2. RE PRT OA11 3. REPORT TYPE AND DATES COVERED

4. Tng AD SUTOLES. PUNDING NUMNERS

5'0v1er AiT7/LeP~y PI/A9VAIN6
i-FAC Ift rcCt Ab. EFeA'se

IL AUTHOR(S)

7. PEFQRW)TNO RGANIZATION NAME($) AND ADORISS(ES) a. PloRFORMING ORGANIZATION
DEPRMENT OF THE ARMY REPORT N4UMBER
SOVIET ARMY STUDIES OFFICE
ATTN: ATZL-SAS
FORT LEAVEWdWORTH, KANSAS 66027-5015

1. SPONSURING;MONITORCNG AGENCY NAME(S) AND ADDRESSWES) Ia. SPONSORING /MONITORING
AGENCY REPORT NUMBER

11. SUPPLEMENTARY NOTES

I Z. DISTRIBUT1ON/AAYMA5IRLTY STA1EMZNT 12b. OINSRISUTION C601

STATEMENT A 0

APPROVED FOR PUBLIC REL'LASE; DISTRIBUTION IS
UNLIMITED

The soviet view of future combat envisions a non-linear
hattl ef el d, requii ing new force structure, new tactics and

altered conc!ept~s o)f fire Support. New, detailed tactics are

being developed for a proposed combined-arms battalion. New fire

Support concepts are being developed for artillery and aviation.

The reconnaissance-fire group and avip-tion/helicopter antitank

group are two products of t~his effort. Mathematical planning

aids, have been developed to assist the Soviet battalion commander

ill for'e!castinjg b-t~talion-levei combat.

Non-linear combat, new tactics, combined-arm-is battalion . UMBIR OF PAGES
recoorlaissance-fire group, -mathematical modelSaml

1111121110mrlju imaviation/hielicopter antitanR flrouip S.PRICE ZODE

17. SECURITY CLASSIFICATION il. SECURITY CLASSIFICATION 1 1. SECURITY CTLA ""'IAllO 10. LIMiTATION OF ABSTRACT
Of REPORT OF ThIS PAGE jOF ABSTRACT

L tUNCLASSIFIED UNCLASSIFIED IUNCLASSIFIED nmQRfe)AI



SOVIET ARTILLERY PLANNING IN THE TACTICAL DEFENSE

by

LTC Lester W. Grau
Soviet Army Studies Office

U.S. Army Combined Arms Center
Fort Leavenworth, Kansas

September 1990

The views expressed here are those of the
Soviet Army Studies Office. They should not

necessarily be construed as validated threat doctrine.

91-0799



SOVIET ARTILLERY PLANNING IN THE TACTICAL DEFENSE

INTRODUCTION

Artillery has always held pride of place in the Iriperial
Russian and Soviet Armies. In Imperial Russia, artillery
officers enjoyed a reputation for intellectual and professional
excellence and received preference over the officers of other
arms. Today, other nations structure armies around maneuver
forces. The Soviets, due in part to their unique planning arid
employment of artillery, appear to have structured their army
around artillery.'

Due to the perceived offensive nature of Soviet military
planning since the 1920s, most Western analysts have studied
Soviet artillery within the context of a Soviet offense. 2 Since
the proclamation of the "Warsaw Pact Defensive Doctrine" in May
1987, the Soviet military has been reexamining the strategic,
operational and tactical employment of its forces within the
context of a "defensive doctrine". Subsequently, the quantity
of articles on tactical defense has increased in Soviet military
journals and books. These Soviet writings indicate that the
Soviets have a comprehensive theoretical framework which
encompasses both contemporary and future defensive tactical
utilization of artillery.

TERMS AND CONCEPTS

Artillery missions: Artillery missions include
annihilation, destruction, neutralization and harassment of a
target. Missions are assigned depending on the nature of the
target, overall mission, and type of target. The Soviets define
these missions as follows:

Annihilation [unichtozheniyel consists of
inflicting such losses or damage on a target that it
completely loses its combat effectiveness. In the
annihilation of unobserved targets, fire is conducted
until a designated number of shells is expended which
assures a 70-90% kill probability of individual targets
or the mathematical expecLation of 50-60% of target:.
destroyed in a group target. (The implication is that
the target is so damaged that it cannot be
reconstituted and is incapable of even token
resistance).

Destruction/demolition [razrusheniyel consists of
putting a target in an "unfit" condition. (The
implication is that the target is so damaged that it
cannot be reconstituted without a significant
expenditure of time and resources, and is capable only
of sporadic and uncoordinated resistance).
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Neutralization/suppression [podavleniye] involves
inflicting such losses on a target and creating such
conditions by fire that iL is temporarily deprived of
its combat effectiveness, its maneuver is restricted or
prohibited, or control is disrupted. In neutralizing
an unobserved group target, the expenditure of a norm
of rounds assures the mathematical expectation of 30%
of the targets destroyed. (The implication is that. the
target is severely damaged, but would be capable of
eventual coordinated resistance after the suppression
fire is lifted).

Harassment [iznureniye] is accomplished by
conducting harassing fire with a limited number of
artillery pieces and a specified amount of ammunition
within a prescribed time to exert moral-psychological
pressure on enemy personnel in defensive positions or
assembly areas, at control points, in rear
installations, etc. (Firing platoons or batteries
normally conduct harassing fire from temporary firing
positions or positions previously occupied by a larger
artillery force). 3

Classification of artillery fire: Artillery fire is further
classified as fire against an individual target, fire
concentration, standing barrage fire, rolling barrage fire,
successive fire concentration, offensive rolling barrage and
massed fire. 4 Normally, artillery planning is conducted in
detail on maps which have been annotated with data acquired from
reconnaissance and intelligence reports and topogeodetic surveys.
The individual artillery classifications of types of fire are
defined as follows:

Fire against an individual target is fire by a
battery, firing-platoon or artillery piece conducted
independently from indirect or direct fire positions.
Individual targets are recoilless rifles, ATGM
launchers, tanks, machine guns, dug-in or mobile
armored personnel carriers, fixed or mobile observation
posts, radar sites, permanent armored or concrete
weapons emplacements, etc.

In firing from an indirect firing position, a
battery may engage one or two targets simultaneously.
When a battery engages two targets simultaneously, the
battery commander controls the fires of one platoon For
while the headquarters platoon commander controls the
fire of the other.
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One or two guns are assigned for each target when
annihilating armored targets or permanent weapon
emplacements by direct fire. S

On the map, individual targets are circled and numbered as
follows:6

The circle and numbering are drawn in black while the enemy
target is drawn in blue. 7

Fire concentration [sosredotochennyy ogon'
(hereafter SO)] is fire conducted by several batteries
or battalions simultaneously against one target. Fire
concentrations are used to destroy nuclear-capable
tactical systems, personnel and weapons systems in
strong points and assembly areas, command and
observation posts, artillery and mortar batteries,
subunit march columns, and other observed and
unobserved targets. 8

Fire concentrations are planned to provide even distribution
of impacting rounds on the target area. On the map, fire
concentrations are depicted by a black, numbered rectangle for
cannon artillery 707 and by a black, numbered square

for multiple rocket launchers The fire

concentration symbol on the planning map delineates the physical
area of impact to scale. 9 The following illustration depicts a
tube artillery battalion firing a concentration in support of an
attacking maneuver battalion. As is normal, the artillery
battalion command post is collocated with the maneuver battalion
command post.1.

wn 2an

- .... Standing barrage fire [nepodvizhnyy zagraditel'nyy
gon' (hereafter NZO)3 is a solid curtain of fire set
up along one line, while rolling barrage fire
[podvizhnyy zagraditel'ityy ogon' (hereafter PZO)] fireI is a solid curtain of fire bet up on several lines in
succession. Barrages are established on axes of
attacking or counterattacking enemy mechanized infantry
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and tanks to inflict damage, prevent their advance,
disorganize enemy combat formations, and to create
favorable conditions for their annihilation by antitank
weapons.*11

Barrage fire is planned on the most important armor axes and
coordinated with antitank fires from company strong points.
Barrage fires are observed and adjusted from observation or
command/observation posts. They are conducted by howitzer and
gun artillery. Commanders of companies, batteries and above may
request standing barrage fire, while mineuver and artillery
battalion commanders and above may request a defensive rolling
barrage.

The defensive rolling barrage first (farthest) line is
established approximately 2-4 kilometers from the forward edge of
the main defense, at the distance which attacking enemy forces
are expected to deploy from company into platoon columns. The
final line is 700-1000 meters from the forward edge of the main
defense. Depending on the terrain, the observation
requirements, the expected speed of attacking tanks and personnel
carriers (considering terrain), and the training of the gun
crews, the distance between lines is 400-600 meters. The
successive fire lines allow servicing artillery battalions to
shift fires quickly from one line to the next. 1 2

A defensive rolling barrage is planned on each armor axis
and is named for a predatory animal such as "Lion", "Tiger", etc.
Each line in the barrage is numbered beginning with the far line,
such as "Lion-l", "Lion-2". Graphically, the defensive rolling
barrage is depicted in black as follows:' 3

1Z 3 3
The fire plan may call for a dual defensive rolling barrage.

In this case, lines 1 and 2 are fired simultaneously, and then
shifted to successive lincs. The graphic depiction of a dual
defensive rolling barrage is drawn in black as Pollows:1 4

3



The width of an artillery battalion's rolling barrage
depends on the number of guns in the battalion. Normally, no
more than 25 meters per gun is allowed in planning the width.'5
Thus, an 18-gun battalion would have a j;idth of no greater than
450 meters and a 24-gun battLalion a • " of no greater than 600
meters.

Rolling barrage fires are initiaied at the moment lead
enemy tanks approach the first (fartnest) line, and are conducted
until the bulk of the tanks leave the impact area. The fires are
then shifted to the next line. Fires at the final defensive
rolling barrage line are continued after the attacking tanks have
passed through the barrage in order to separate the accompanying
mechanized or dismounted infantry from the tanks. Should the
enemy deviate from the expected axis, adjustment of the barrage
is made by the artillery battalion commander. 1 6

Calculation of ammunition expenditure for a rolling barrage
is based on the expected enemy deployment, and length and
severity of the combat. Enemy tanks will probably deploy from
company to platoon columns before moving into platoon line. A
5-tank platoon will have a depth of 150-200 meters. The tank
column will cover this 150-200 meters in one minute if moving at
12-15 kilometers per hour. As the attacking tank platoon column
moves through effective artillery fire at a barrage line, its
advance should slow, thus increasing the platoon's exposure time
to one and one-half minutes. Since the rates of fire for a 122-
mm howitztr and a 152-mm howitzer are six and four rounds per
minute respectively, a trained 122-mm howitzer crew can fire
nine rounds and a trained 152-mm howitzer crew can fire six
rounds per barrage line. Thus, an 18-gun 122-mm howitzer
battalion will fire 162 rounds per barrage line, whereas an 18-
gun 152-mm howitzer crew will fire 108 rounds per barrage line.
Furthermore, a 24-gun 122-mm howitzer battalion will fire 216
rounds per barrage line, whereas a 24-gun 152-mm ho.witzer
battalion will fire 144 rounds per line. 1 7

The standing barrage is used to repel an attack or
counterattack by enemy tanks and troops directly in front of the
main defense. A standing barrage is normally located no closer
than 300 meters to Soviet, troops in prepared positions and 400
meters from SovieL troops in the open. Each standing barrage
line is named for a tree, such as "Acacia" or "Birch", and is
denoted on fire planning maps by the initial letters of the
names of the corresponding tree, such as "A", "B". The width of
a standing barrage is wider than that of a rolling barrage, but
no more than 50 meters per gun. Thus an 18-gun battalion could
have a standing barrage of up to 900 meters, whereas a 24-gun
battalion could have a standing barrage of up to 1200 meters. 1 8

Graphically, the standing barrage is depicted in black as
follows.1
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The Soviets do not plan standing barrages along tree lines,
hill crests, trench lines or the outskirts of populated areas,
because the approach of the onemy to these features will not
always be detected and 60 to 70 seconds will pass from when the
enemy is detected to when the first rounds impact on the
standing barrage line. During that time, the enemy will have
moved 120-150 meters past the feature. Consequently, Soviet
fire planning establishes standing barrage lines 150-200 meters
from tree lines, hill crests, trenches, and the outskirts of
populated areas on the direction of the expected enemy attack. 2 0

The following illustration shows a moving barrage which
leads into a standing barrage. Both are fired by a single
artillery battalion and the standing barrage is located the
doctrinal distance of 300 ,,,tei.s from entrenched, protected
defending troops or 400 meters fromin unprotected, defending
troops. The battery sectors of the standing barrage line are
readily identified.21

A standing barrage can also consist of more than one line.
This deep standing barrage can be fired by a single battalion on
a narrow approach (300 meters with an 18-gun battalion, 400
meters with a 24-gun battalion) or by several, battalions on a
regular approach. Graphically, the standing barrage is drawn in
black as follows: 2 2

1 B 3
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The same rules for coding and marking the standing barrage apply
to the deep standing barrage. All lines of the deep-standing
barrage are fired simultaneously and continuously through the
duration of the fire mission. Line 3 is located 300 or 400
meters from defending, friendly troops.

The successive fire concentration Iposledovatel'noye
sosredotocheniye ogrya (hereafter PSO)] is used to support the
attack or counterattack of motorized rifle and tank subunits and
regiments. It can be fired on one, two or three lines
simultaneously and is designed to neutralize enemy persornnlel arnd
weapons to the front and on the flanks of the attacking/counter-
attacking subunits. These lines of fire are shifted successively
against targets in the enemy depth.23

Graphicaliy, the successive fire concentration is depicted
in black as follows:24

"Wol0

,3 C J ' 2')l 101

q302 .qzOZy 10?,

F-ox

Planned targets are associated by lines with those targets
located approximately the same distance frorm the friendly
positions being grouped on the same line. Lines are named after
predatory animals (as are rolling barrages) and can be 300 to
1000 meters apart. Targets on the lines are given three-digit
numbers with the first number representing the line number and
the other two digits the number of the target on that line. An
artillery battalion will usually service two or three targets on
a line. 2 5

The following illustration depicts an artillery battalion
supporting the southern attacking maneuver battalion:26
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The artillery battalion services target 116 and then shifts to
battery engagement of tarlg(et,,s 225 and 226 (on line "Lynx"). When
the fire is shifted to line "Lion", the battalion's batteries
fire on targets 337 and 338. Whern the fire is shifted to line
"Jackal", the entire battal i)n erngages target 447.27

Massed fire is the corieritration of all or the bulk of
availabie artillery and other syst~ems of division and army to
destroy a grouping of forces or other enemy targets in a short
period of time. Maneuver by fire is an important component of
massed fire. 2 8 Since massed fires require significant amounts of
artillery, they are seldom planned below division level.

Graphically, massed fires are depicted in black as
fol lows : 29

Fire concentrations are numbered within the grouping and the
grouping is given a code name based on an astronomical body. The
illustration shows a massed fire plan which is probably for a 5-
baLtalion division artillery group (DAG). Targets 1, 2, 4 and 5
are cannon artillery concent.rations while target 3 is a multiple
rocket launcher battalion target. 30

Other graphic control measures used in artillery fire
planning are fire sector lines and fire sector contingency lines.
The artillery fire sector line <
is drawn in black and is used to depict the area of fire and
planning responsibility for the artillery unit. The artillery
fire sector contingency line < -

is also drawn in black and is used to depict additional areas of
fire and planning responsibility which may be assigned under
certain contingencies. 31

Protecting ones own troops from friendly artillery is an
important planning factor. Charges are selected which provide
minimum dispersion, mixed ammunition lots are not fired in the
proximity of friendly troops, and fragmentation rounds are fired
in lieu of HE in the vicinity of friendly troops. The following
"danger close" safety norms are used for Soviet artillery
planning: 32

Friendly troops in the open 500 meters from artillery

or in unarmored vehicles, within a 10-km radius or 700

9



meters from artillery located
more than 10 km away.

Dug in friendly troops or 300 meters from artillery
personnel in armored within a 10-km radius or 500
vehicles. meters from artillery located

more than 10 km away.
Multiple rocket launcher fire
cannot be planned any closer
than 1,000 meters from
friendly forces.

Dismounted attacking 400 meters.
subunits.

Subunits attacking in BMPS 300 meters.
or MTRs.

Subunits attacking in tanks. 200 meters.

ARTILLERY IN THE DEFENSE

Artillery battalions are the basic unit of Soviet artillery
planning and can be incorporated into regimental, division or
army artillery groups; be assigned to reconnaissance-fire
complexes or reconnaissance-fire groups; or be attached to or
placed in support of a maneuver unit. 3 3 Commonly, a howitzer
battalion is attached to or put in support of a maneuver
battalion. Howitzer battalions are incorporated into regimental
artillery groups (RAGs), while gun and multiple-rocket launcher
battalions are incorporated into division artillery groups
(DAGs). Army artillery groups (AAGs) are usually comoosed of all
gun battalions or all multiple-rocket launcher battalions.
Surface-to-surface missile battalions are not incorporated into
artillery groups, but are placed in support of a division or
army. Due to fire direction center (FDC) requirements and their
limited ability to put a sufficient number of rounds on target
fast enough, batteries seldom operate independentlb of artillery
battalions in indirect fire.

In the defense, artillery battalions are more often placed
in support of forward maneuver battalions.34 An artillery
battalion in the defense engages the enemy by fire in
coordination with other weapons. Artillery missions include
artillery counterpreparation and the four phases of defensive
artillery fire plannirg: artillery denial of enemy movement and
deployment, artillery repulsion of enemy attack, artillery
support of defending troops in their own depth, and destruction
of the enemy during counteraLtack. 35 Additional defensive
artillery missions include: the support of maneuver forces in
the security zone and at the forward position; covering gaps and

10



open flarikn with fire; prioviding illumination to locatLe and
dazzle tile er:nemy and orie-nt counterat Lacking friendly forces; and
comhat tirg ai rborn,!, seaborre- and airmobile insertions. 6

Gun and howitzer batteries are positioned astride armored
axfes of approach inr. ord-r- to employ their direct fire capability.
In order to assist. irn their direct. fire mission, firing positiou
approaches are usualely covered with antitank mines and firing
positions are se-lected to provide 360-degree fields of fire and
the capability to coriduct, major shifts from the base line.
Mortar batteries andI( noult.ipl. '-ke launcher batteries are
locate~d in areas inaccessible- to tanks. Firing positions are
located away f .rom prominent11 rivaLures which would aid the enemy in
reg is tra t ion. Intervals tof 20-40 mezters are maintained between
guns, howitzers and mortars, while a 50-60 meter interval is
maiptained bet~weer. multiple rocket launcher platforms. 37

An' artillery battalion has one primary and one or two
alt.ernaitt- positions. A battalion may have a temporary firing
posijtion in the security zone, in defending a forward position,
when conducting fire against. distant targets or when acting as a
roving bat~talion. 3 6 Each battery has a primary and one or two
alternate positions in a battalion area. In addition, a battery
may have a temporary firing position when serving as a roving
battery or duty battery.3' Batteries normally shift positions
followinig a fire mission. The following sketches illustrate a
batta1.icon ponition with one and two alternate positions per
battery: 40

-3 33/

Artillery reconnaissance is conducted from the artillery
battalion command/observation post and battery
command/observation posts. Normally, the artillery battalion
commander collocates himself and his command/observation post
with the maneuver battaliont command post. Battery commanders are
often collocated with ma~neuver company commanders. The artillery
battalion may also establish forward and lateral Observation
posts t~o provide complete observation. Additionally, the



division artillery reconnaissance battery provides radar/radio
and sound-ranging targeting intelligence to the artillery
battalion, l

The artillery plan is always closely coordinated with those
of higher and ad.iacent artillery units, the mortar battery
(batteries) of the supported unit (units), and the direct fire
plan of the supported unit. When necessary, the 100-min T-12
antitank guns of the regimental and division antitank reserve can
supplement the direct and indirect fires of Soviet artillery.

A thorough discussion of the artillery battalion planning
process and troop leading procedures in the defense is attached
as Annex A. Basic artillery planni.ng data is attached as Annex
B.

MANEUVER OF ARTILLERY IN THE DEFENSE

Muneuver of artillery in the defense involves more than
shifting battery firing positions following fire missions.
Artillery battalions and artillery groups hav, primary, temporary

and reserve positions as well. The following figure illustrates
the maneuver of a motorized rifle regiment's artillery battalion,
a division's BM-21 multiple rocket launcher battalion, and a

motorized rifle battalion's mortar battery in the security zone,
in the.ir primary positions and in their reserve positions. 4 2
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Security Zone

The figure shows a security zone with a 15-kilometer depth
which is occupied by a motorized rifle battalion (with an organic
self-propelled mortar battery), two self-propelled artillery
battalions, a multiple rocket launcher battalion, a sound-ranging
platoon, fire tracking radar, and ground observation radar, 4 3

The security zone is usually occupied first by the artillery
reconnaissance subunits mounted on the PRP-3 artillery
reconnaissance vehicle (SMALL FRED), a command-post vehicle or a
vehicle carrying the SNAR-10 radar. The reconnaissance subunit
of a battery will be collocated with the combat security force,
normally some 500 to 1500 meters in front of the security zone
maneuver battalion position. In this case, the 2d battery has
its battery CP/OP located forward with the combat security
element in the upper left corner of the diagram. Other artillery
reconnaissance is deployed in support of the security zone. The
sound-ranging platoon and radar reconnaissance platoons are
usually deployed four to six kilometers behind the forward edge
of the security zone maneuver batralion's position.

Control and quartering parties precede the movement of the
artillery and mortar subunits. In a normal, 15-km-deep security
zone, a maneuver battalion will establish two or three defensive
positions. In the same area, an attached or supporting artillery
battalion will usually establish one (occasionally two) temporary
firing positions. The position will normally be located 8-10
kilometers from the line of enemy contact. The artillery
battalion will also usually establish a temporary firing position
on the forward edge of the main defensive belt--often occupying
the forward trenches. This pos3tion will be used to support the
maneuver battalion in its fcrward (i.e. final) position in the
security zone.

The maneuver battalion's organic mortar battery will
normally establish 3-5 temporary firing positions within the
security zone. The first position will be Z-5 kilometers from
the forward edge of the security zone, while the last position in
support of the security zone will be ir the main defensive belt.
All artillery and mortar batteries will have two or three firing
positions (located 600-800 meters apart) within each temporary
firing position. Thus, after firing a mission, the battery can
rapidly displace to avoid enemy counter-battery fire. Ffforts
will be made to conduct fire missions with only part of the
available artillery and mortars, since half of the indirect-fire
assets must be prepared to fire at all times. 4 4 The artillery
battalion commander or mortar battery commanders independently
direct the shifting of firing batteries or platoons, but must
consult with the maneuver battalion commander and higher
artillery chief pricr to displacing their commands from one
temporary firing position to another.

13



A mortar battery in the security zone will normally
establish temporary firing positions 2-3 kilometers apart and
will displace by firing platoon (a 15-20-minute process). The
first displacement normally begins when the enemy has penetrated
the forward platoon position (a depth of 300-500 meters). The
second firing platoon should begin to displace before the enemy
has penetrated the forward company position (a depth of
approximately 1000 meters), but does not displace prior to the
first displacing platoon's being in its new position and ready to
fire.

An artillery battalion can displace to another firing
position by battery or all at once. If a maneuver battalion has
an attached and a supporting artillery battalion, the attached
artillery battalion will displace as an entire battalion. To
displace by batreries under uisual circumstances, an artillery
battalion will need 30-40 minutes to displace 4-6 kilometers and
50-60 minutes to displace 8-10 kilometers.

As the security zone battle is fought and maneuver and
indirect fire subunits are withdrawn, coordination and timing
becomes crucial. Continuous, uninterrupted fire support must be
available to the maneuver commander until he withdraws his unit
from the forward position and into the main defensive belt. At
that point, attached and supporting artillery battalions are also
withdrawn and positioned for the main defensive position battle.
The artillery battalions can ag'in be attached to or in support
of a maneuver battalion. They are often incorporated into
artillery groups.

Main defensive belt

The preceding figure shows that the regimental artillery
battalion withdraws from its security zone temporary firing
position into a temporary" position within the first defensive
position of the main defensive belt. From there, it occupies its
primary position within the RAG. The northern artillery
battalion also occupies its primary position within the
regimental artillery group, while the multiple rocket launcher
battalion occupies its primary position in the DAG. Attached
artillery battalions and organic mortar batteries are normally
positioned 2-3 kilometers from the forward edge of the main
defense, while supporting artillery is located 4-6 kilometers
from the forward edge. Sound-ranging platoons and radar
reconnaissance assets are located 4-6 kilometers from the forward
edge. The RAG and DAG have reserve positions and the artillery
battalions have reserve positions within them. The regiment and
division antitank reserves have surveyed positions which support
the overall defensive plan and are closely coordinated with the
positioning of the RAG and DAG.
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Should it be necessary to displace artillery battalions and
mortar batteries from their primary positions, the preferred
method is again to displace the entire unit simultaneously.
However, should it become necessary to displace by batteries and
firing platoons, the same cunsLraints apply. To displace an
artillery battalion 6-8 kilometeers by batteries will require 40-
50 minutes. During that period, an enemy attack should have
penetrated two kilometers into the defensive position. Artillery
and mortar support needs to be continuous during displacement.
Should the displacerient take more time than planned, forward
artillery may become involved in the direct fire battle,4 5

Should the enemy attach succeed and the artillery be forced back
into reserve positions, the artillery will continue the fight and
support counterattacks and the reduction of fire sacs by direct
and indirect fire.

RECONNAISSANCE-FIRE GROUP

The Soviets have developed and fielded a first-generation
reconnaissance-fire ccmplex--a tactical range system which links
a real-time reconnaissance/target designation/ vectoring system
to an intelligence fusion center and a fire direction center. In
turn, these are linked to dedicated, high-precision weaponry
which can now destroy the target in near-real time. As the
Soviets look to developing technology to improve their
reconnaissance-fire complex, they have fielded a substitute using
current technology which serves as a stop-gap reconnaissance fire
complex. This substitute buys time and saves money while the
next-generation reconnaissance fire complex is being developed.

This reconnaissance-fire group [razvedyavatel'no-ognevaya
gruppa/ROG] links dedicated reconnaissance assets to a firing
group headquarters and firing battalions to provide near real-
time destruction of tactical targets.46 It provides lower-level,
responsive, decentralized artillery support coupled with a lower-
level initiative.

The ROG consists of several artillery battalions, a
dedicated artillery reconnaissance subunit, a group headquarters
(and sometimes a helicopter for adjusting fire) and is
constituted from an existing artillery group (normally a DAG or
AAG) for the purpose of suppressing or destroying those
particularly important. enemy tactical targets which threaten
friendly forces. These targets include tactical nuclear delivery
means, self-propelled artillery and mortar batteries, FASCAM
delivery systems, command posts, reconnaissance systems, combat
helicopters located on aircraft carrier decks and others.

The ROG is constituted both in the offense and defense and
is assigned a region or zone of fire responsibility in which it
independently searches for and combats enemy targets. The
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following illustration shows a two-battalion ROG with two
dedicated sound-ranging platoons.

4 - - - -

The ROG is part of a DAG and has a zone of responsibility whichcovers most of the division's sector to the depth of thecapability of either the reconnaissance or artillery unit (inthis case 20-25 kilometers). The division is defending. Eachartillery battalion and the ROG headquarters has a forward
observation post. An artillery radar surveillance unit is alsoworking in sector in support of the DAG. Although not part ofthis particular ROG, the artillery radar surveillance unit can
interface with the ROG to provide target information and fire
adjustment. The sound-ranging platoons have discovered twobatteries of 155-mm howitzers located at targets 61 and 62. Theywere discovered at 1120 and 1400 hours respectively.

This next illustration depicts the control sequence of the
HOG:
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A defending division has constituted a ROG arid designated an
artillery regiment headquarters as the ROG headquarters.
A sound-ranging platoon, which is part of the two-howitzer-
battalion ROG, locates an enemy howitzer unit and passes this
information simultaneously to the ROG headquarters and the FDCs
of the firing battalions (three solid lines). The FDCs begin
computing firing data and pass this data to their batteries
while the ROG commander decides independently whether to attack
the target, whe-n to attack the target, and whether to suppress or
destroy the target. The ROG FDC and battalion FDCs compare
firing data as it is determined. Once the ROG commander decides
to attack the target, the fire mission is passed to the firing
battalions and the sound ranging platoon (dashed lines). The
sound-ranging platoon then adjusts fires as needed.

Should other targets be identified by senior artillery
commanders, the ROG can suppress or destroy them. When the
situation dictates, the elements of the ROG can rapidly
reintegrate into the parent artillery group to conduct necessary
fires. 47

THE ROLE OF ARTILLERY IN FUTURE WAR

As the Soviets view the future battlefield, they envision
war fought within the context of potential enemy use of tactical
nuclear weapons and likely use of high-precision weapons (VTO).
Combat will be high tempo, increasingly lethal and non-linear.
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The meeting battle will be the primary form of combat and will
require combined arms integration to the battalion level and
below. 48

Theater operations, using new, lethal, precise conventional
weaponry and initial surprise/deception, must achieve their
objectives rapidly before the enemy can deploy and utilize
surviving nuclear or high-prtcision weapons. High-precision
weapons include reconnaissance-strike and reconnaissance-fire
complexes, automated fire control systems, antitank rocket
systems, field artillery homing munitions, various guided
missiles, radar seeking missiles, guided bombs and cassette
munitions. 49

The reconnaissance-strike and reconnaissance-fire complexes
have figured prominently in Soviet writings on future war. The
reconnaissance-strike complex (razvedyvatel'no-udarnyy
kompleks/RUK) is the unified, automated system which provides
support and combat employment of high-precision, long-range
weapons. This system provides real-time reconnaissance, target
designation, and vectoring to an intelligence fusion and fire
direction center. The center provides guidance to dedicated
high-precision weaponry which destroys the target in real or
near-real time. ° Reconnaissance strike complexes involve
weapons systems which can function effectively at operational
depths (surface-to-surface missiles and aircraft-delivered
"smart" munitions) and are represented by such Western technologyas "Assault Breaker", PLSS, JSTARS and JTACMS. The systems

usually include four main interconnected componerts: an
automated reconnaissance and guidance system, a mobile ground
control center, the high-precision weapons and a system for
precise deternination of the locations of the system's
components.51

The reconnaissance-fire complex (razvedyvatel'no-ognevoy
kompleks/ROK) is a system similar to the reconnaissance-strike
complex, but functions at tactical depths and employs artillery,
multiple rocket launchers and short-range surface-to-surface
missiles for target destruction. 5 2

Due to the revolutionary expansion of the destructive
capability of new weaponry, battle will be initiated at ever-
greater ranges, forces and systems will need to disperse more
and to be more mobile in order to survive, and maneuver forces
will need to intermingle with enemy forces or to hug cities in
order to avoid effecLive targeting. 5 3 The significant expansion
of weapon ranges along with increased reconnaissance and rapid
information processing capability have enhanced the capability of
"defensive" systems to actively influence the battle long before
ground forces come into physical contact. The ability of
"defensive" systems to identify deep targets, reach out and
destroy them has enabled the modern defense to assume many of the
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advantages previously enjoyed only by the offense. These latest
qualitative improvements enable the modern "dcfense" to achieve
the same decisive objectives as the offensive. 5 4 Indeed, Soviet
planners apparently believe that the distinction between the
offense and defense is disappearing.

In this environment, the role of conventional artillery will
increase. Artillery in quantity must be immediately available to
seize fire superiority from the very beginning of the conflict. 5 5

With the revolutionary improvements in munitions, ordnance,
reconnaissance and control systems, the Soviets will move from
normative-based firing (which expends vast amounts of ammunition
and creates a sizable logistics burden) to accurate, point-target
engagements. The range of guns and mortars will increase to 30-
40 kilometers. Conventional and nuclear projectiles will also
increase in lethality. Multiple rocket launchers will fire fuel-
air, remote-mining and antitank smart munitions. As these
systems will be more mobile, they will be able to both fire at
greater depths and service larger areas without having to
physically incorporate into the presently employed, large
artillery groups. 5 6 Improved, automated fire control systems
will computerize the planning and control of artillery fires to
allow effective fires separate from artillery groups and in
support of non-linear combat. 5 7 Artillery will be re-integrated
into maneuver battalions for this non-linear combat. 5 8

With use of these new systems in a future war, the Soviet
four phases of defensive artillery planning would still be
operable. Only Phase One fires (to prevent enemy movement and
deployment) would differ, as this phase could be initiated at
much greater distances. Its goal would be to preempt attack by
destroying high-precision weapons, headquarters, airfields, and
electronic warfare systems. Enemy air assault, ground maneuver
and forward deploying artillery systems could then be attacked
(and perhaps defeatcd) prior to the ground forces coming into
contact.

Such systems should be fielded in quantity within a decade
in order to permit "the rapid destruction of subunits and units
(i.e., battalions and regiments) as well as entire elements of
the tactical and operational formations. In a short period of
time, communications links and components, airfield take-off and
landing strips, deep reserves and the like may be knocked out." 5 9

In their artillery development, the Soviets may be focusing
on revolutionary breakthroughs rather that on their historic
tendency to accumulate ever-increasing quantities of artillery
pieces. As General Lizichev pointed out

the task is to ensure the transition from the
'evolutionary' path of system improvement (whereby the
planned replacement for a generation of weaponry
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contains only improvements of combat characteristics)
to a path marked with qualitative leaps (-.hereby the
weaponry acquires principally new combat
capabilities).60

Clearly, artillery will continue to be the Soviet/Russian
":god of war" in future conflict. There will be dramatic changes
in fire direction procedures, artillery force structure, fire
planning, logistics, and ground maneuver to accommodate the
sweeping technological advances as artillery becomes an even more
dominant part of Soviet warfighting.

CONCLUSION

Soviet defensive artillery fire planning is comprehensive,
structured, and coherent. It differs from that of the West and
is uniquely suited to Soviet war-fighting. It requires
expenditure of significant quantities of ammunition to achieve
"mathematically-proven" results, it routinely employs artillery
in a direct-fire role to combat tanks, and it uses maneuver by
fire to dominate territory. The maneuver plan is built around
the firepover of artillery and aviation. Soviet artillery
played a dominant role in World War II and later, in
Afghanistan, it was used as a substitute for manpower. Soviet
losses in both conflicts would probably have been much higher
with a different artillery doctrine. 6 1

Artillery holds pride of place in the Soviet ground forces
and the state has put considerable effort into the development of
artillery systems which are more accurate, shoot farther and
shoot faster then the artillery systems of the West. Soviet FDC
procedures have lagged behind those of the West, but as the
Soviets prepare for the future, improved FDC procedures and
equipment are being fielded. Indeed, the technological changes
impacting on artillery will change their planning, techniques and
procedures and make Soviet artillery an even more dominant force
on the future battlefield. Current and future Soviet artillery
systems and employment have many features that should be
seriously studied in the West.
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ANNEX A: ARTILLERY PLANNING IN THE DEFENSE -- "Tactical Example
3" from G. E. Peredelskiy and M. P. Pankov, Artilleriyskiy
divizion v boyu [Artillery battalion in combat], (Moscow:
Voyenizdat, 1989), pp. 199 - 222 as translated by LTC Lester W.
Grau, Soviet Army Studies Office.

Our units, having penetrated the enemy main defensive
region, have been developing the offensive for two days.

The 2d battalion, 8th Motorized Rifle Regiment with a tank
battalion (minus a tank company) and 2d battalion, 5th Artillery
Regiment, were advancing in the first echelon of the regiment in
the direction of axis Zhuchki -- Veshki. The battalion was given
the mission of first destroying the enemy, which was attempting
to organize a defense on the high ground in front of Veshki, and
then seizing Veshki.

At 1710 hours on 26 April, the battalion was deployed in
prebattle formation when it met determined resistance by subunits
of the withdrawing enemy along the line defined by hill 117.3 and
the precipice. The first echelon companies deployed into combat
formation, and conducted a fire fight but were unable to advance
any further.

The 2d Artillery Battalion moved in march column. The
battalion commander was collocated with the commander of the 2d
Motorized Rifle Battalion, while the battery commanders were
collocated with the company commanders of the companies they
supported (4th Battery Commander with the 4th Motorized Rifle
Company and 6th Battery Commander with the 5th Motorized Rifle
Company), while 5th battery was stand-by battery. The subunits
had 80% of their HE-fragmentation artillery ammunition units of
fire.' In previous combat, the su> rnits had suffered losses--
4th battery, two howitzers and 5th battery a single howitzer.

DEFEATING THE COUNTERATTACK OF A STRONGER ENEMY

At 1920 hours on the 26th of April, the commander of the 2d
Motorized Rifle Battalion (MRB) announced his decision, which was
based on a mission he had received. From this, the 2d Artillery
Battalion commander understood that:

-- various reconnaissance means established that a strong
enemy reserve was concentrated in the vicinity of Gusevo, 15
kilometers northwest of hill 117.3. The enemy counterattack was
expected along the axis Veshki -- Zhuchki in two to three hours
or at dawn of the following morning.

-- 2d Motorized Rifle Battalion with its attached subunits,
as part of the regiment, was to fortify the present line,
organize fire coordination and defeat the counterattack of a
superior enemy. The battalion would defend 4n a single echelon
with 4th Motorized Rifle Company on the right, 5th Motorized
Rifle Company on the left and 6th Motorized Rifle Company in
reserve. The 2d Artillery Battalion would deploy into the combat.
formation and prepare fires to defeat the counterattack, and to
cover the [maneuver] battalion's right flank.
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-- on the right, at a distance of 2 to 2.5 kilometers, the
subunits of the 15th Motorized Rifle Regiment were digging in
(not shown).

-- the 3d Motorized Rifle Battalion, having destroyed an
encircled group of the enemy, was digging in along the line
defined by the bushes and the swamp (not shown).

-- The antitank reserve deployed on line as shown on the map.
On the basis of the decision of the 2d Motorized Rifle

Battalion commander, the artillery battalion commander deployed
his battalion into a combat formation. From the order of the
Regimental Artillery Group commander, the artillery battalion
commander knew4 that he had to prepare the following fires in
preparation for defeat of the enemy counterattack:

Fire concentration 80: x axis 42810, y axis 74650.
Fire concentration 82: x axis 43640, y axis 75550.
Defensive Rolling Barrage "Hyena":
"Hyena 1" Right boundary: x axis 43860, y axis 76720.

Left boundary: x axis 43270, y axis 76610.
"Hyena 2" Right boundary: x axis 43615, y axis 77575,

Left boundary: x axis 43160, y axis 77310.
"Hyena 3" Right boundary: x axis 43460, y axis 78170.

Left boundary: x axis 43010, y axis 77840.2
Additional preplanned fires were left to the discretion of the
artillery battalion commander.

In the event of an enemy night counterattack, the battalion
will prepare to fire an illumination mission along the line Hill
117. 3--"Vysokaya".

Be prepared to fire by 2000 hours 26 April. By 2100 hours,
30% of a unit of fire of HE-fragmentation rounds and 10% of a
unit of fire of illumination rounds will be at the firing
positions.

The Ist artillery battalion would prepare the following
additional fires in the 2d Motorized Rifle Battalion sector:

Fire concentration 81: x axis 42280, y axis 74310:
Fire concentration 83: x axis 42340, y axis 75670:
and an extension of the defensive rolling barrage "Hyena" to

the left of the 2d Artillery Battalion's sector.
The 2d Artillery Battalion commander decided:

1. To retain the present battery assignment for the
support of the motorized rifle companies.

2. To utilize all the batteries to fulfill the fire
missions assigned by the commander of the regimental artillery
group; to prepare the batteries to fire additional
concentrations 80 and 82; to prepare all batteries to fire
standing barrage "Birch" to repel the enemy counterattack and
"Acacia" and "Cherry" to cover the flanks; to prepare the 5th
and 6th batteries to fire additional fire concentration 71 on
height 121.4, which will destroy the enemy at the juncture of the
2d and 3d Motorized Rifle Battalions; to assign the 2d platoon
of the 5th battery to fire the illumination mission along the
line defined by height 117.3--"Vysokaya".

3. To assign reconnaissance missions to the chief of
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reconnais s;nrice and the battery commanders for reconnaissance of
the enemy at t.heir current line arid to disclose in a Limel.y
manner their transition to the counterattack.

4. To assign missiotns I() the chief of staff concerning
preparation for bat.tal ion Fir'irg; organization for self-defense
of the firing platoons in the evn.t of a breakthrough of enemy
tanks in the vicinity (.,f the firing positions; the coordination
of the actions of the 6t.h batt. try with i the antiitank reserve;
equitable dist.ribution of ammunition stores being brought.
forward to the batteries, and dispatch of illumination rounds to
the 5th battery.

5. To give the instructions for the preparation of the
subunits for night. combat.

In acvýordance with his adopted decision, the 2d Arttillery
Baltal ion commander gave irns truct ions and commands to his
subor-dinates.

During the course of the daylight, hours of 26 April and
during the following night., the subunits of the motorized rifle
and artillery battalions completed those measures necessary to
repulse the (ýc;unterattack, conducted reconnaissance, constructed
fighting positions and replenished their ammunition. The
artillery battalion commander periodically provided illumination
fires in support of reconnaissance.

Enremy aviation conducLed reconnaissance flights over our
positions.

At daybreak (0530) on 27 April, enemy artillery began an
artillery sl.rike, and during the artillery fires, enemy tanks and
TFVs approached the forward edge of our defenses.
Simultaneously, his aviation bombed the reserve (second echelon),
the headquarters of both battalions and other points in our
defense.

The chief of reconnaissance reported, "From checkpoint 4,
right 30 meterg, six-plus tanks."

The 2d Artillery Battalion commander issued the commands
"Stone", "H!yena-l" "Repeat", and after a minute and one-half,
"Fire" .

On the right arid the left., various artillery and mortar
subunits opened fire. Simultaneously, the enemy continued heavy
artillery fire on the positions of our motorized rile and tank
subunits.

Enemy tanks continued to advance and the artillery
battalion commander shifl,ed fires from the first line of moving
barrage Hyena to the second and then the third.

The motorized rifle battalion commander used all his tank,
BMP, ATGM and other weapons systems to repulse the enemy
count erattack. A stubborn battle arose as the dismounted enemy
infantry approached. Six tanks were knocked out, of which two
were set on fire.

By 0730, 27 April., as a result of bitter fighting, the enemy
succeeded in driving a wedge into our defensive formation (see
Map 1). During the battle, the antitank reserve and the 6th
battery firing in direct fire participated in the destruction of
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enemy armor.
The commander of the 2d Artillery Battalion learned from

the commander of the 2A Motorized Rifle Battalion that the
neighbor-ing unit on the right, had been penetrated by the enemy
counteratLtack to at depth of three to three and one-half
kilometers. On the juncture between the 2d and 3d Motorized
Rifle Battalions, up to a reinforced enemy Lank company had
developed its counteratotack to breakthrough to the village of
Dvoriki.

With the intent of preventing the further development of the
enemy breach arid destroying the penetrating enemy forces wedged
into the 2d battal ion position, the regiment planned to ]aunch
its own counterattack at 0820, 27 April, using the second echelon
bat.talioni ( the 1st Motorized Rifle Battalion) . After a seven-
minute artillery strike, Lhe couriter-counLerattack would begin at
a line defined by Hill 118.4 and the road junction and advance in
the direction of the road and Hill 121 .4.

The commander of the RAG had sent the following message:
"'St.one', attention. Fire strike of 7-minute duration. Be
prepared by 0810. Suppress fire concentration 76--dug-in
infantry. X axis: 41155, y axis: 78140, altitude 121. 250 X
200. Expend 1/4 of the rnorm. I am 'Rayon'."

The artillery battalion commanrder sent the following order:
"Spring' (4th battery), 'Vi,.huga' (5th battery). Attention.

Fire strike of 7-minute duration. Be prepared by 0810. Suppress
fire concentratiorn 76--dug-in infantry. X axis: 41155, y axis:
78140, altiLude 121. 250 x 200 meters. Two structures. Expend
126 rounds per battery. I am 'Stone' ."

At the appointed time, the 2d Artillery Battalion opened
fivre. Simultaneously, the 1st Artillery Battalion began to
suppress targets. At the end of the fire strike, the Ist
Motorized Rifle Batta] ion began its counterat tack. A strong fire
exchange arose. The 1st. Motorized Rifle Battalion slowly began
to move in the direction of Hill 121.4.

By 1020, the subunits of the 1st. Motorized Rifle Battalion,
supported by the 1st and 2d Artillery Battalions, the regimental
antitanlk reserve and the mortar battery of the 2d Motorized Rifle
Bal.Lalion, closed with the enemy but were urnable .o seize Hill 1
121 .4. As a result of the counte(rattack- by strong enemy forces
and its repulsion by our for.es., both sides suffered heavy
ca.,s u a t t, ic•;s ,

The 2d Art illery BatLalion (,omniander received this report
from his chief of staff: "The 6th battery knocked out three
tanks and lost, two, howitzers. Thirty percent of a unit of fire
remains in the batteries."

The fire fight for the disputed line continued.

ORGANIZATION OF COMBAT ACTION DURING THE TRANSITION TO THE
DFFENSI,,

By 1.200 on 27 April, thu 26 Arlillery Battalion commander

extracted the following imlportant facts from the miss ion of the
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2d Motorized Rifle Battalion commander: the enemy, as a result
of his counterattack in superior strength succeeded in wedging
into parts of our defenses. The 9th Motorized Rifle Regiment
(our neighbor on the right) is still experiencing active combat.
After regrouping, the enemy is expected to continue his attack.
A new enemy reserve is located some 30 to 35 kilometers west of
hill 117.3. This reserve is moving in two columns of tanks, IFVs
and artillery. The coiumns extend some 12-15 kilometers in
length. An enemy offensive is possible during the morning of 28
April.

The 2d Motorized Rifle Battalion reinforced with a tank
battalion (minus one tank company) and the 2d battalion, 5th
Artillery Regiment are to defend as part of the regiment in the
area defined by the gully, Dvoriki and Zhuchki, with the mission
to prevent an enemy breakthrough and advance on the axis Hill
117.3--Zhuchki and the axis "Temnaya" grove--Zhuchki. The
defensive sector is to Lr occupied by 2200 on 27 April. The
relief in place of the Ist Motorized Rifle Battalion is to be
accomplished between 2100 and 2200 hours. The defense is to be
prepared by 0600 on 28 April.

The defensive decision will be announced at 1300 hours.
The 1st battalion, 9th Motorized Rifle Regiment defends on

the right while the 3d battalion defends on the left. Boundaries
between the two are shown on the planning map (Map 2).

At 1230 on 27 April, the 2d Artillery Battalion commander
received the combat warning order from the regimental artillery
group (RAG) commander. The warning order disclosed the
fol Iowing:

the 2d battalion, 8th Motorized Rifle Regiment was
defending as part of the first echelon of the regimental defense.

the 2d battalion, 5th Artillery Regiment was part of the
RAG and placed in support of the 2/8 Motorized Rifle Regiment.

The artillery battalion missions include:
-- during the artillery denial of the movement and

deployment of enemy forces, be prepared to defeat his columns by
executing fire concentrations (SO) 80, 82, and 84.

-- during the artillery repulsion of the enemy attack, be
prepared to inflict destruction on the attacking enemy by
executing moving barrages (PZO) "Hyena 1, 2, 3" and "Wolf 1, 2,
3" and standing barrages (NZO) "Acacia", "Birch", "Maple", and
"Aspen".

-- during the artillery support of the defending force in
its depth, be prepared to inflict destruction on the penetrating
enemy by executing fire concentrations (SO) 92 and 93 and
standing barrage (NZO) "Fir".

-- during the fire destruction of the enemy in support of
the counterattack by the second echelon of the 8th Motorized
Rifle Regiment, be prepared to execute a ten-minute fire strike
on fire concentrations (SO) 94, 92 and 93.

The primary firing position for the battalion is bounded by
the bushes, hill 112.2, and "Sapog" grove. The alternate firing
position is as indicated on the map. The location of a temporary
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firing position for the duty battery is at the artillery
battalion commander's discretion.

Base line of fire is 53-00.3
Be prepared to conduct fire missions from the primary firing

position by 2230, 27 April.
Ammunition expenditure during battle: Before enemy

transition into the offensive--0.2 units of fire; after the enemy
transition to the offensive--2.2 units of fire. The latter is
broken down into the artillery denial of the movement and
deployment of enemy forces--0.3 units of fire; the artillery
repulsion of the enemy attack---0.7 units of fire; the artillery
support of the defending force in its depth--0.7 units of fire;
and the fire destruction of the enemy in support of the
counterattack--0.5 units of fire.

By 2300, 27 April 1.4 units of fire will be delivered to
each battery firing position. The remaining ammunition will be
delivered by 0600 on 28 April. The RAG commander will determine
when firing from the primary firing position against the
advancing enemy will begin.

The artillery battalion commander plotted the fire missions
on his working map. Then, based on clarification of the maneuver
battalion's mission by its commander, he elaborated:

The 2d Motorized Rifle Battalion is defending with the
bulk of its forces on the axis Veshki--Zhuchki. Stability of the
battalion defense depends on holding the line of Hill 118.4, the
road junction and Zhuchki.

The battalion is deployed in two echelons with the 4th and
5th Motorized Rifle Companies in the first echelon and the 6th
Motorized Rifle Company in the second echelon. A tank company
and the mortar battery are directly subordinate to the motorized
rifle battalion commander. The battalion defenses include 3
company strong points, antitank positions and the firing position
for the mortar battery.

Organic and attached weapons systems will be used for the
destruction of the enemy during the movement and deployment of
enemy forces on the axis Veshki-hill 118.4 and axis "Temnaya"
grove--Zhuchki. The artillery and mortar subunits will support
this by fiving concentrations (SO) and moving barrages (NZO).
During the repulsion of the attacking enemy by artillery and
mortar subunits with moving barrages(PZO), the motorized rifle
companies will fire preplanned direct fire concentrations on
axes: Hill 117.3--Hill 118.4, Hill 121.4--Hill 118.4, Hill
121.4--Dvoriki. Antitank fire will be prepared on all these
axes. In the event of enemy penetration into the battalion
defense, all artillery subunits, motorized rifle companies and
antitank weapons will destroy the enemy.

Combat missions of the subunits:
4th Motorized Rifle Company with a tank platoon defends

its strongyoint (see Map 2) to deny an enemy breakthrough on the
axis Hill 117.3--Hill 118.4. Secure the right flank of the
battalion with the fires of a motorized rifle platoon and the
company's machine guns.
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CALCULATION OF TIME
It is now 1230.27 April. De prepared to open fire in the ne liring

position b, 2330, 27 April. Thi. leaves II hours, 8 of which are daylight.

6

I HamihartIawin with de(1CZ•,, hy in (.dr 13.00-13.20 27.A

2 Instruction to COS and Chief Bn Recon 13.30-13.40

3 Instructions for preparing the subunits for 13.50--14.00

their ne'w mission

4 Estimate of the •ituation ý- maltg the 14.00-15.20

dectsiof. Preparation of tBN Idr s report

5 Participate ill Cdrs ieCc)1 & CoO! dijalion FRloml 15.30
with Cdi. 2d MIRB

6 1,ive r1% the isson it) hatterr (trs on site 16.30-17.30

7 1in411 battalion, co'lba action 15.30-22.00

8 Sclection & topogeodeic ;eril ication of 15.00-20.00
primary and temporary firing pfovitionr
and CP/QP location.f

9 Installation of A.-ire communicaljims 19.00-21.30
10 Digging in CPtOP. priiuaiv and tern ,OIV [0 1 VtJi 19.00-- 27.A

firing positions. 6.)00 28.4
11 Delivery of ammunition & preparation (A JO 6.0

ammunitio. for firing.
12 Refueling vehicles with N),. .To 2 1.00 27.4

13 Diziplacement of fiirijg Plal•,is (by bartte v) 22.00-23.30

14 Supervision of battery preparations hioui 4.00 to 6.00 28.4

15 Report on readinesz lor comhat 6.00 28.

Table 1
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5th Motorized Rifle Company with a tank company (minus one
platoon) defends its strongpoint (see Map 2) to deny an enemy
breakthrough on the axis "Tcmnaya" grove--Zhuchki. Secure the
gap with the 3d Motorized Rifle Battalion with the fires of a
motorized rifle platoon.

6t.h Motorized Rifle Company is the second echelon and
defends its strongpoint (see Map 2). Be prepared to strengthen
defenses on axis Hill 121.4--Zhuchki and to conduct a
counterattack from the line defined by the base of Hill 118.4 to
the outskirts of Zhuchki on the axes defined by the bushes--Hill
121 .4.

The remaining tank company is directly subordinate to the
battalion commander. Take up positions in the area of the road
junction and be prepared to reinforce the antitank fires of the
first echelon from your initial positions and from a line 500
meters north of the road junction.

The 2/5 Artillery and the mortar battery are to deny enemy
movement. arid deployment on the axis Veshki--Zhuchhi; inflict.
destruction on the attacking enemy and in coordination with
motorized rifle company and antitank fires, repulse the attack of
enemy tanks and mechanized infantry. Secure the gap with the 1/9
Motorized Rifle Battalion by fire, destroy any enemy who
penetrate our defenses and support a counterattack by the 6th
MRC.

HWy'lI• n Nlii(i if -d th. ,i.-.ii o , the ;Lrtillery bat. taliion
('i,nfINIndler whet.ciri:co tho.e ,,i.;isors. o i('h must be accomipli 'sh(d
i 1111o] ai. It P •

-- issuile hisi own ir,.-t,'jct. i •s" t.o tho ,'hijef of Staff fur
thel , prypart;t. i 0ri and dispatch of the ;ta-t. ille:ry 'e *,on nai ssanr e•
gr.()i ) lo sel -c' fir-inrg po' i ( , rlO s ill I lil new ar-(ea arld to. e-;tabl Ishi

heO ha•ti al ion CP; t-o tht chi(-f of rce(,onraissance to determine Ohe
actutal I ocat.' uris (n t he cIai of t he Laigcts.- ass i gn(d t~o t~he

-- )pers' ,iallly selt t. fi'-ig posil. ioll, for c- ,au' batt ery i tI
the- batttli on prinmary arid r(-e-erve fir ing posit. iofns arid the

cri~jlor; ), ) posit 0I1 for. the St.Zjr3r_-l)y hJa tt.ery.4
Then ihe co<mmiarider(' .aloulal ed t.le iivv]alable time for

prepI i ring the bat tal itun for' i(niribýtt. (Table I).
At 1330, the battalion commander issued his instructions:

"Chief of staff, at 1440 hours dispatch the artillery
reconnaissance group to the primary firing site to select two
firing positions for each battery. 4th battery--the bushes
(4524) and 500 meters south; 5th battery--at the two trees and
500 meters east; 6th battery--Hill 112.2 and 500 meters south.
Base line of fire--53-00. Complete the topogeodetic
confirmation of the map by 1900 27 April. Personally brief the
artillery reconnaissance group. Be established in the battalion
command post by 1530. Chief of reconnaissance, determine (using
the given coordinates) the actual locations of the targets for
the assigned fire concentrations (SO), moving barrages (PZO) and
standing barrages (NZO)."

At 1350, t ` C IliiIAnid I i utd irist, r'uc t, i ori s t.o h)a , t. ý -c -
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c ommand ers,;. "Subunits of the 2d Motorized Rifle Battalion are
preparing positions to repulse a follow-on counterattack by the
enemy. Batteries need to be ready to provide immediate fire
support for their portions of the fire concentrations (SO) and
standing barrages (NZO). At 1630, be at the battalion command
post to receive the mission. Control of the batteries at that
time wili be passed to the commander of the base platoon.'

ASSESSMENT OF TIlE SITtuA'TION

The enemy, as a resil t of hi.i-; (200int~eratL ack Ni Lb~ a si)flei'iof
force, has nariticigd 1 o moV? inI ('1 Ue Lo o01W subton i ts iii a nuniber'

* o~r se.(tor-s. lie -orit. mucH tLo ec(rIdot. at'tiV t~iht.-\. ftcr
regrouip inrg, andi is inrg forc- lucaS ed OIi t. Of direcet. con t at: arid
conicnt~rrated in his depthi, 11wi iiliv will be able tLi) bombAl~l ar1t

* offensive on the morning of 28 April.
It is necessary to Use tht- availab!e -Ii nit' to planr arid

prepare the batt a lion f ir-es tLo repel the enemy advance, orgain i/e
and conduct reoorna issanee, di g in the OP atnd ego j lmert i n liii
f irinrg si te, o rgari ze senr-irity anrd set' -defense , a rid resliplyr
subuin its wi- Lb amimunit ion.

The pri ncipal iniss lorts of- reoriiiai .sa-;ice arc: t. I melv.
detectior, of the, reg ro op inF riofPe eriry- fo i-c es not. it) di reel~.
c-onta-t., dtiettr-mmint flon of tiý heotordlrinaltes tif the hat Le-r-ies , anld
detect i on of eniemy mnovement. fr-om tire depths.

Ou)r- sutbrin i Us : 2/8 Moto(r-i7ztori RifPle Ba!ts]. 101 Ivi li a I arih
com11pany tr-ans it.ions to the def'ense in ri le P.-it echbel on of thbe
reg imerit, onl a keiy armor-ai. The 1ha ItLa1i on d efenids it, two
ecih -Ie on s . lIn order- to as stir-c reat]dine'ss, ties i gn±i!.ed t -oiiipart es
will regroiup, iwhich will. repi ire t:ove'-Iring fire from the art.i 1 1 i-y
baIts)~a ion.- To at -coropi i sh tb i s , previous 13' planned f ir-e miisi$1ons
wllii be uised.

Adjacent. foY rf,-t-e Onl oor right., the 1/9 Mlon rzet't P.1flu,
Bat~tal'i on i s I. ans it i it irg to the de Pens e - r fit om u I e Pt- , th e3/8
Mct.)tr iy'ed P i ie Batt. ali on (l~eftus . We hi avtý p rej)ipreti the_ Stanrdinrg
bar-rage ( NZO I " Aese ,a" t i) (-over i thi gajp1) btLee? the 1 /9 and
till rs Si ElIv . The 41. h bat.te.e, mytomrwi titer- 11111t. be g iven the nio ,sson
Ito mainotaintrtoia sii- on t~hi s gap.

The p1 ;>rined c-aunt erat-t-tek of theý peg iimeO a i st'corid ec~helon
wIill Originate al1onig lire 1 1 t' definled by ''Sapog'' grove--iriiiurlil 39
Two tiopi oynieri t. li i ris for t lie reg 1 imental an t~i I nk -esei(r-ve have
bteen pl annriedi iit our V victinit.. . t i tiPs neuss ary to co or-di nate ILii t
ant-iLanix fires or t~he 61.I, bat lev-y ;tril thiearit it-ank reser've. in the
U v erl . o)f ari Ti tUR)ý b r- alL ii o og I in the vi cutit..y of the f~iring
pm 1)5 I ol. OS. Cloo r-il i naut i or) vi I hi the an t. i taniI i-ert~vt I S all so

Si c-sA I for- st1p11 )ort. of i I e coliii t'Ci t. t.ar-k aind f it ir-ig
e k twricet.ra t i o n- 191 , 9 2, arid 9 I 3.

A rt. 1 I le-v -y bati.ta I i onY c o nc i t, tin:)r Ther blat~tiji jon j5-- ecombat.
r-eady . lowt,;vcr- Ithe losses that, it. has tAkert ( tw1o guns i n tile 4Ith
bat.t~er'y, tine guin in the 5Lth bat~t.t-r-y arid] tti gunis in the 13th
b~attery) hlave S iglli Fl ýt-ntly weakeried it,.s- firirig. tiot~eit~ia I1 IL is
neecs sar-y t~o req i s it. Ion replaeoerrnrt. w~eapons.

All



FIRE POTENTIAL 213 ARTY IN DEFENSE (13 122mm Hlowitzers)

A mfl m1n Llul iton
expenditure Fire Potential

MU j I iI8o-ssn (if It. (SUL•pression)

rounjdi

TMech Inf company column.

Artillery denial olf enemy 0,3 Fire concentration. three fire
movement & deployment. 2-1 X 13 =312 strikes h.penditure 3 12

Three lines of PZO. exi)enditure

Artillery reoulsion oif 0,7 312. M0o JZQ. exvenditui e 2013.
eawn• attack. 7 to 5 single tgts, expenditaue•ncmy5 X/ak.5) 1:3 = 728 208I.

.P.'echanizedj infantry in (combat

,-ffler, utipport n)1 0,7 lOrnu at.on-three plaiooný. Firecorncenwr~agwn, expenditu-e . I2:
(lefending lirreq• ,n their 56 X 13 = 728 c j"o expjid iii tir four
depi h twvo 14ZO. exoenlditure -2(): !oreul

to five single Larguts. eApenditure

0,5 Mechanized infantry in combat
Fire destruction of the - r irmatuon -three platoons, Fire
enemy during counter- 40 X' 13 2 520 concentration, expenditure 3 12;

taci four to live single targetsexpenditure 
208.

Tabl e 2

The previous assignment of supporting batteries to the 4th

and 5th Motorized Rifle Conipanies will be maintained. The 5th

battery will be the duty b)attery. The firing potential of the

battalion is shown onr table 2.
The fire missions estahliihed by the higher artil lery chirf

must be more a(:curat ely mittuhied to the terrain. The batt.al) in

must. be prepared t.o fulfil] its mission within the time alloted

by the schedule.
Terrain: The terrain in the motorized rifle and artillery

battalion areas wiil support an enemy tank attack. It, is

necessary to prepar'e tHie firing platoons to dest.roy any tanks

which penetrate inito t~h. (i,,)p h of our defense and to utilizvz

fully the defensive poltr, t ial of t.he terrain.
The distance btitween I lie primary and reserve firing position

is 2.5 kilometers and will requiire 35-40 minutes to displace
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'~vvry hait It v ry3
Ilii 1 1 1 21 .4- i % I dointi nat i ng feat tirc front wh ich the ent.my can

objscre v* our rz--( foim(i s o si I. i ors all th le wa~y back to Zhuchk i .I L
Isit.*~es~ r t o ellif) by s t. r i (t (caflouf I age arid ý,orteea I ienrt.

in sIjr, T o s It11:1)()rt - I - 1hft () sc r \-a I on o )f t Ii !e ne nemy, w e inuis t
pr fpare an i 1 Iusi i nat~ i on 1 i )is- ftromi 11 1 1 1 117.3 to Hilli 121 .4.

Fai',i bail~r hai -mtbotit 0 .25 urt i t , of fi rf, of amtmunitioni . W
ntu:t r1t idl I arranIrgv I ') resoipp] y not I ess t han I .0 titits of f i re:

of hit gh c'\Jl o, i\ f'-17r;tgttt'it-at~ ioil rounds arnd 50-70 il1luminati on
touridlS . Tit#, bal.1 iltorIIn "rt)ilnItarI(td, r or chit of o)f st.a ff must. det~ermirne
t it- itinimari~ i I it ~ .p't i It u re at I I ()wanire

TIIF AýRTTlIJYRY C7OMMANDER'S OFrITSYON

1. Batteries will support designated companies: 4th
battery will support the 4th MRC; 6th battery will support the
5th MRC. 5t-h battery is on stand-by.

2. Battery firing missions:
--during the artillery denial of the mtovement and

deployment, of enemy forces phase of fire, be prepared to defeat
his columns by executing fire concentrations (SO) 80, 82, and 84
in bat. tal ion f i res.

--during the artillery repulsion of the enemy attack phase
of fire, be prepared to inflict destruction on the attacking
eniemy- by exýecut ing movings barrages (PZO) "Hyena 1, 2, 3" arid
"Wolf 1, 2, 3" and standing barrages (NZO) "Acacia", "Birch",
"Maple", and "Aspen" (except 4th battery).

--during the artillery support of the defending force in
its depth phase of fire, be prepared to inflict destruction on
the perietraling enemy by executing fire concentrations (SO) 92
and 93 artd standing barrage (NZO) "Fir" in battalion fires. In
order to secure our gap with the 1/9 MRB, 4th and 5th batteries
ti..il use standing bariage (NZO) "Acacia" and prepare fire
contcenatrat iort ( SO) 85.

--during the fire destruction of the enemy in support of
the counterattack phase of fire, be prepared to execute a ten-
rnitnutto fire strike on fire concentrations (SO) 94, 92 and 93 in
battalion fires in support of the second echelon of the 8th
Motorized Rifle. Regiment.

--during the conduct of reconnaissance at night and the
repulsion of an enemy surprise night attack, prepare to provide
periodic illumination from a temporary firing position.
TIllumination mission-, are "Light I" ' x axis 43250, y axis

* 77800, 800 X 800; "Light 2": x axis 41500, y axis 77850, 1500 X
800.

3. Firing p~ositions are as previously indicated. CP/OPs
* are to be positioned thus: Battalion and 5th Battery--on

"Mal aya"~ hill by 2030 2'7 April; 4th and 6th Battery--collocated
with the CP/OP of your support-ed companies by 2100 27 April. The
fire dlirectiort center will locatte in the vicinity of the primary
firing position of the battery. 5th battery CP/OP will be sited
for observation of the gap betLween the 2/8 and 1/9 MRB and be
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able to call for and adjust standing barrage (NZO) "Acacia" and
fire concentration (SO) 85. CP/OPs will displace immediately
when the MR battalion and company commanders displace.

4th Battery firing platoons will move into their primary
firing positions from 2200 to 2230 27 April. 6th Battery firing
platoons will move into their primary firing positions from 2230
to 2300 27 April. 5th Battery firing platoons will move into
their temporary firing positions from 2300 to 2330 27 April.

In the event that the artillery battalion CP or
communications are knocked out, control of the battalion is
passed per SOP (until the chief of staff arrives to take
charge).5

At. 1515 27 April, the Chief of staff arrived at the
artillery battalion CP/OP and reported that the artillery
reconnaissance group was dispatched to reconnoiter the firing
sites on time, that the requesLs for five replacement howitzers
and ammunition resupply had been passed, and that he had received
the extract from the 8th RAG firing tables.

The artillery battalion commander studied the extract from
the 8th RAG firing tables, briefed the chief of staff on their
orders and his decision, and gave the order:

"Until 1630, work up the battalion firing tables. Confirm
the targets with the terrain with the chief of reconnaissance. I
am going on a terrain reconnaissance with the MR battalion
commander. Stay here to act in my stead."

ON-SITE WORT

From 1530 to 1630, the artillery battalion commander
participated in the MR battalion commander's reconnaissance
[rekognostsirovka). Before the reconnaissance started, he
reported (to the MRB commander) on the structure, condition,
status and support posture of the battalion. Further, he
reported on the battalion's readiness to fire these missions
assigned by the artillery group commander and verified against
the terrain. The report included the ammunition expenditure
allowance (daily rate of 0.2 units of fire prior to the enemy
transition to the offensive and 2.2 units of fire once the enemy
transitions to the offense) and the firing potential of the
battalion (Table 2). The report also included the primary,
alternate and temporary firing positions; CP/OP locations
(battalion to be collocated with the MR battalion on "Fasol'"
hill by 2030 27 April and batteries to be collocated with their
supported companies by 2100 27 April); and occupation of firing
positions (5th and 6th batteries would move into their primary
positions between 2200 and 2300 27 Aprii, while 4th battery
would move into a temporary firing position between 2300 and
2330). The artillery battalion would be prepared to fire from
its new positions by 2330 27 April.

During the organization of coordination, the artillery arid
motorized rifle battalion commanders agreed to the actions of the
companies with their supporting batteries arid other weapons
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systems do iir-ig t lie: phasces of deferis ive fire [the artil1lery dfenial
of thra movoment. anid deplocymenit o)f enemy forces, the artillery
r-epijl-~iOiln or the erieriy at~t~ek , tii& arti ilerý support. of the
()leFeridi rig force iii i tsý depIh , aIrid the f ire (lest~ruction of the
erieiiiy i Ti siuj) por t. of Lhi! eolrin I-( rat I~a L; i h . The comrmanders p id
par-tictILar ;it.erit ion Lo 1'1 MrUjKirg thei I ines, at. which ATG ',tank,
BMIP, auitomlat ec grenlad" Launrit(hr-s subunits: arnd other antit Lwx
tweapoiis woul1d openr fire. Equa1 a Vttent ion ,,as devoted to the
d i ee t and inrd irec t f ir cncuri er 1rat i.or a rea's oil Vhe more

rimptorariV axes ofr adlvance, ; t Ii I-, f j ppý ri i -is I or, to seal the gaps
Let i,'eel .x;t ronrgpoirtt.s and on open f I arih s; arid also the aigreed
upon ;tt' ti oris of the -siulrur It s in (destroy ing any enemy who had
pceiin-- rat.-d i ritA) I.lii- bat t. i jon d fn e

Ag rei-ine r VW ai. ra(: on met hod-, of t.a rget, des ignat.i on , aritd
S igral- C or- en nyl warninog, control arid cýoordinationl.

The art i I 1 ery bait. al i on commander met wi th his battLery'
(e0ni~n~idi3-~r's on thoý -out~h slrope of "Paso] ' "hi. LI at. 1630 27' Apri. 1
Thý h ij (-f o)f' -Laf f Prepo rt Ld t~o the comimande r t~he di st.r ibut ion of

r i ring miiissi ons to the bat.te 1i es .The batt aliion commander
or ~i erted h ts commande-rs oni Lhe g round and then grave them his-
combat. ier

"1. The enemy has managed to penetrate into the positions
of subunits in a number of sectors. He continues to conduct
active combat. After regrouping, we will wait for his next
a', tack .

Reconnaissance tells us that the enemy has concentrated his
rcserves 30-35 kilometers to the west in the vicinity of hill
117.3. The enemy will be able to launch an offensive on the
morning of 28 April.

2. The 2d MRB transitions to the defense in the region
bounded by the ravine, Dvoriki, Zhuchki with the mission of
preventing an enemy breakthrough on the axis Hill 117.3--Zhuehki
and axis "Temnaya" grove--Zhuchki. The combat power of the
battalion is concentrated on the critical areas of Hill 118.4,
the crossroads and Zhuchki.

The battalion is defending in two echelons. In the first
echelon, 4th NRC is onl the right and 5th MRC is on the left.
6th NRC is in the second echelon. The companies will occupy
their strong points between 2100 and 2200.

On our right, the 1/9 Motorized Rifle Battalion is also
defending. The boundary line with them is (t~he commander shows
thris to hiis, coiimranders on both T.he map arid the g frounid)

On our left, the 3/8 Motorized Rifle Battalion is
transitioning to the defense. The boundary line with them is

* ~( thIe commirrarde p shoxws th is to his commanders on both the niaj) anid
Lg [ ground).

3. The senior artillery commander is supporting the 2d MRB
* ~by concentrating fires to destroy the enemy du.-ing his movement

and deployment, and has prepared moving and standing barrages to
repulse an enemy attack on the axis "Temrraya" grove--Hill 121.4

4. The 2/5 Artillery Battalion is part of the 8th RAG and
is in support of the 2/8 MRB. These are the primary, alternate
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and temporary firing positions of 5th Battery (he shows them on
the map). The base line of fire is 53-00. Complete combat
readiness is essential for effective destructive fire. The march
route between the primary and alternate firing position is as
shown on the map.

5. I order:
a) 4th battery to support 4th MRC in its defense of its

strongpoint (as shown on the map and during terrain
orientation). During the artillery denial of the movement and
deployment of enemy forces phase, be prepared to fire
concentrations (SO) 80 and 82. During the artillery repulsion of
the enemy attack phase, be prepared to fire moving barrage (PZO)
"Hyena 1, 2 and 3", "Wolf 1, 2 and 3"; standing barrage (NZO)
"Acacia", "Birch", and "Maple". During the artillery support of
the defending force in its depth phase, be prepared to fire
concentrations (SO) 92, 93, 95, and standing barrage (NZO)
"Fir". During the fire destruction of the enemy in support of
the counterattack phase, be prepared to cover the movement of the
second echelon; during the artillery preparation for the
counterattack, be prepared to conduct a 10-minute fire strike on
fire concentration (SO) 94; during the artillery support of the
counterattack, be prepared to fire conzentrations (SO) 92 and 93.
The primary and alternate firing positions are as shown on the
map. The battery will move into its primary position between
2200 and 2230 27 April. Battery CP/OP will collocated with that
of 4th MRC by 2100 27 April.

b and c (5th and 6th Battery missions are analogous aiid
have been omitted).

6. Ammunition expenditure for the defensive battle is 2.2
units of fire. Expenditure by phase:

artillery denial of the movement and deployment of
enemy forces--0.3 units of fire.

artillery repulsion of the enemy attack--0.7 units of
fire.

artillery support of the defending force in its depth--
0.7 units of fire.

fire destruction of the enemy in support of the
counterattack--0.5 units of fire.

7. Be ready to open fire from the primary and temporary
firing positions by 2330, 27 April.

8. The battalion CP/OP will be collocated with the CP/OP of
2d MRB on "Fasol'" hill effective 2030 27 April. The FDC will be
located in the vicinity of 5th Battery's firing position
effective 2230, 27 April.

Succession of command in case the CP/OP, the FDC and
communications are knocked out is per SOP.

The commander further amplified on several coordination
questions:

"The motorized rifle companies occupy their strongpoints
from 2100 to 2200 27 April. During this time, batteries will
cover them from their present positions. In the event of an
enemy surprise attack, 4th Battery will fire standing barrage
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"Acacia", 5th Battery will fire standing barrage "Birch", and 6th
Battery will fire standing barrage "Cherry".

No firing will be conducted after the batteries occupy their
primary firing positions until the enemy begins his attack,
unless I authorize it.

Before the enemy transitions to the attack, there is the
possibility that he will employ weapons of mass destruction.
Batteries exposed to the effects of nuclear weapons must quickly
organize help for the victims, eliminate the after-effects of the
nuclear strike, and restore combat effectiveness. For this
purpose, every battery will establish a 15-man rescue force
headed by a howitzer platoon leader.

Notification of the immediate threat of enemy use of weapons
of mass destruction is the signal "Comet". Upon receipt of this
signal, batteries not conducting a fire mission will move their
personnel and equipment into trenches and dugouts.

Maintain uninterrupted observation of the antitank minefield
in front of the forward edge of our positions. Report the
discovery of any minefield breaches immediately to me.

The standing barrages will repulse the enemy attack. Open
fire at my command and then independently conduct fires of
maximum intensity. Prior to the offensive and especially at
night, the guns in the primary position must be laid on the
predesignated standing barrages.

The howitzer platoons must be prepared to combat tanks which
have broken through to our firing positions. The order for the
howitzer platoons to conduct self-defensive fires will be given
by the senior officer in the battery or the chief of staff.

Maneuver within the confines of the primary and alternate
firing positions will occur only upon my command, the codeword
for which is "gun carriage". The codeword to move the CP/OP is
"Compass". Early warning codewords are per SOP."

While organizing combat support., the battalion commander
gave oroers for reconnaissance:

"4th Battery will conduct reconnaissance in the zone whose
right boundary is defined by the northe'n slope of Hill 118.4 to
the northern slope of Hill 117.3 and whose left boundary is
defined by the southern slope of Hill 118.4 to that portion of
the road bordered by bushes. 6th Battery will conduct
reconnaissance in the zone whose right boundary if defined by the
road junction to the southern slope of Hill 121.4 and whose left
boundary is defined by the tree-lined road. The battalion CP/OP
and 5th Battery will conduct reconnaissance in the zone whose
right boundary is defined by the southern slope of Hill 118.4 to
the depression flanked by bushes and whose left boundary is
defined by the road junction Hill 118.4 to Hill 121.4.

Reconnaissance missions: Detect the firing points of
artillery and mortar batteries in the area of the bridge,
"Vysokaya" grove, and the elevation marked by the three trees;
determine the time that the enemy will concentrate his forces in
front of 2d MRB and the direction of his attack: locate command
and control points along the line Hill 117.3--Hill 121.4.
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In order to observe the gap between 1/9 MRB and 2/8 MRB and
call for standing barrage "Acacia", 4th Battery will establish a
supplemental reconnaissance zone whose right boundary is defined
by Hill 118.4 to the ravine.

The battalion commander gavo additional instructions for
protecti, il against. weapons of mass destruction, camouflage arid
decept. i o, :,ngineer fortifrieal.ion of firing positions and so on.

PLANNING COMBAT ACTIVITY

The chief of staff set about. planning combat actixity based
on his inistiuclions from the battalion commander and the extracts
from the art il]•1ry group firing tables.

PFi re planni ing. The chief of staff drew the targets;
artillory battalion disposition; CP/OP and OP locations; primary,
alternate and temporary firing positions; and the prepared
alternate sites for CP/OPs on the working map. He distributed
firing missions between the batteries and for critical missions,
lie assigned several batteries. He developed the table of fire
(Chart. 3) and supplements to it--the list of target coordinates.

Maneuver planning. Primary and alternate routes for moving
batteries fromi their primary to alternate firing positions are

initially plarnnied on the map (and then verified on the ground).
The timi( required to tear down arid leave the old position, the
t. ime required to move to the new position and the time required
to set. up in the new position are calculated. The signals for
shifting positions (either per SOP or as given by commander) are
listed. All these are posted on the working map.

P•er the order- of the chief of staff and senior battery
officers, plotters compute the data for firing on preplanned
targets and enter the results in the tables of calculated data.
In practice, confirmed calculated data is derived for the primary
firing position, but only topogeodetic data is determined for
other firing positions. The chief of staff verified the data of
the batteries with the firing data calculated at the battalion.

Organizing local security for the firing position. At 1930
27 April, the battalion chief of staff arrived at the site for
the main firing position, listened to the artillery
reconnaissance group commander's report on the accomplished work,
approved the firing positions, noted their coordinates and gave
the firi.rig platoon commanders instructions for local security arid
for coordination between the batteries' firing positions.

"The main armored axis of advance is from Hill 118.4 to
north of the outskirts of Zhuchki. It is possible that tanks may
also break through on the flanks. These are the zones for the
conduct of direct fire: 4th Battery--right boundary, the yellow
bushes to the two trees, left boundary, the road; 5th Battery--
right boundary, the wide bush to the precipice, left boundary,
the yellow trench to Hill 112.2; 6th Battery--right boundary,
Hill 112.2 to the southern outskirts of Zhuchki, left boundary,
the crooked tree to the small bush.

Enemy tanks advancing along the road from Zhuchki will be
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destroyed by the howitzer platoons of 5th and 6th Batteries.
Enemy tanks advancing from the direction of the ravine will

be destroyed by the howitzer platoons of 4th Battery in
conjunction with the regimental antit.ank reserve. The antitank
reserve has prepared firing line 3 between the "Nizkii" bushes
and the two trees. Enemy tanks advancing in the direction
Dvoriki-Zhuchki will be destroyed by the howitzer platoons of
6th Battery.

EXTRACT FROM 81"il RAG COUNTIRPREPARATION TAI.-F OF FIRE.

CP--Iiasi of the edge or Sagio" (hove (4185). 27 Api 88. 2000.
Map 50.000. Plined 1982.

Action of combined arms I1;1,I:im,) i ssloll & •ignaI to Fire 3.i±.iLrol
.Ut'UflitS wi'udilifils It"r open I Ire. aTaI Rd M .$IIL~~$l ii L(III(I.i iI'I am O

Stl~,(:IA~ Wilpll i'llallocation I

Fromll "'to 4 -3) 'J, "'Whirlwind- I.RLI (.Z.
n' uiuinues•. 220

& tlI 011 P|iuulS. Dutyr -•vl| :iuppress tool tar

in constant readiness to

dcstroy single enemy group.

Front -N-. to Water :pfut
N*I5 112 uin, I x'

Suppress mech
DIn CP & OP.

rootnote: List Of target coordinates.

Igt IoZ. Mortar platon x --1276i0, ii 77!1. I h- 115.;
SPt AS4. Mech [ln I:p x=-.129809, !/-m -81'2 . Ih-- 12(0;
VIt . GIP x-=,j1320, Y'- 7,1 15, h--= 12U.

Group C(hief of Staif
LIC L. "!azarcnko

Table 4
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The senior officer in 4th Battery is to coordinate this
ground defense plan with the commanider of the antitank reserve
while that commander supervises work on firing line 3. The
senior officer of each battery will organize measures for local
security and self defense. Determine areas for minelaying.
Complete your plan for self defense by 2400. Train your
personnel from 0130 to 0150 in the self-defense measures which
have been developed."

--At, 2045 27 April, the chief of staff received the extract
from the 8th RAG table of fire which defined the battalion's role
in the artillert group counterpreparation.

Simultaneously, he received the following combat instruction
from the staff of the 8th RAG: "For the period 0030 to 2300 28
April, designate a roving pl•t•un from a battery which will
deploy into the primary fi-ring pusition. The platoon will
conduct. fire from the old 4th, 5th and 6th Battery positions.
From every firing position, fire one or two fire missions to
suppress targets identified by battalion reconnaissance.
Ammunition expenditure allowance: HE-fragmentation--110 rounds,
illumination--15. Erect dummy howitzers in the firing positions
by 0600 28 April. Submit your plan for the activities of the
roving platoon for approval by 2330 27 April."

The chief of staff studied the documents and reported their
contents to the battalion commander. Then he confirmed the plan
for combat maneuver and drew the targets on the map and worked up
the firing table for the artillery counterpreparation. He gave
the orders to the FDC for calculation of firing data.

While planning the activities of the roving platoon, he
designated the roving platoon from 5th Battery, assigned the
time and firing position number for the initial conduct of fire,
determined the targets suppression and the type of fire, set the
ammunition expenditure allowance, and elaborated the maneuver
plan to the roving platoon commander.

The battalion commander, having received the completed
documents from the chief of staff, had them approved by the RAG
commander and used them as the basis for missions to his battery
commanders.
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"Approved"
Commander 8th RAG
LTC S. Petukhov

2/5 ARTY TABLE OF FIRE FOR COUNTIERPREPARATION
FlV--Bushes (4282). 27 April 88 2200

Map 50,000, printed 1952

Fire mission: Targe.

ammo

Action of combined arms Battalion missions & Signal to allocation

subunitS conditions for open fire.
successful completion. 4th 5th 6th

Battery BatterY Battery

"Whirlwind" IglAi 1&tLQ2 gLl -- =

Delend occupied positions From "N" to "N+3' 72 72 72

& strong points. Duty wpns (3 minutes).

in constant readiness to Suppress mortar

destroy single enemy group. platoon.

From "N43 to "Water spout" Ig.l8& Igi4

N#15 (12 min) 108 72 144

Suppress mech
DRn CiP & op.

Footnote: List of target cimrdinales:

Tgt 102, Mortar platooil x=42760, y= 77910, It= 115;

!gt 88, Mech Bn CP x=42980, y=78120, It120;

Tgt 89. OP x=43320, y = 7 8 6 ,15 , hI 120.

Cominander 2/5 Artk

Majior A. Vinogradov

Table 5 Clhief of Stall

.aptain N. 5s5lov
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(.0omtnarer nt1h RA(,

tIC S. Pegu~;,.jev

ACTIVITY OF THlE 2/3) ROVING PLATOON IN THE DiEESE
F-DC--BIIISIIES (4282). 27 APRIL 88 2330

MAP 50,000 PRutifE In82

F'iring )CI~ voi.llhC nuiniw l 1it-o~issn ordtlr for (:ioldvlo mn~n1~

0.40 X\2 1 finiage enoliwf~~iett Hoguzir-l;-#'j welil 11 lf-iv Vr~

28.4 x==4098 0, iriIiiirvh & ewonIs ratiiie I iridtr I liii #111

y=82310 1)a11 fIf7.3

3.10 X22; Eligige CP ou. Retgis~tratioii with IlI1 1

x = 4I0340, it2.1rus idrIILI n

y =83170

X= 41130, disco% cred tg'tr NaiUStmewt o1
routits & ransge

y=83115o Iimfrri

x =403401 'fl:"1f q I1'riigsI l~f
y = 83170 wll E-Ha!2

28.4 x=40980, disco~vered Itgk rangeI~ Iindi'r
y ==82310

* J..~I',mtiiote! 1. Vlaitcii ýkieted 1r''i anid f ires controlle'd byu 3(h bii mIr'

2. silgivil to) moifve to1 lit( flew designii~ ed I iriii posiI imig- I if oi~ulli'

Table 6 ao .Vigau

ChIief vi- Stall, A2 5
Captainl U Su~iluw



ENDNOTES

1. Unit of fire (boyevoy komple.h_] is• a Soviet logistics term
which varies with each weapons system. It is not analogous to
the US "basic load" or "required supply rate." It is an
administrative term for a number of rounds which varies with each
weapon. Fire missions r re computed i i terms of units of fire or
fr(!,t.ions of uni Ls of fLi'e. The• "un i t. of f i re" concept works
well within a "push" logistics systenm.

2. Exact (oordirnates are given in terms of an x an y axis.
Contrary Lo the US ystem, the x UxiA is the vertical axis arid
the y axis is the horizorital axis. Thus, the Soviets read mAl)S|
"up arid right". 11. E. Bysov\-, A. N. H()valenko & A. F. Lakhiri,
Voyonnaya topografi-ya [Milii.ary topography], (Moscow:
Voyenizdat., 1980), pp. 92-93 gives the Following example:

3" 3 7

For point M, axis x is 36350, axis y is 76750. For point U, axis

x is 36550, axis y is 78925. Common Soviet tactical map scales
are 1:25000 and 1:50000. Taultical templates are constructed with
built-in scales for reading maps in Ioth these scales.

3. This is measured in Soviet. mils. There are G000 Soviet
iii 1 s i ri a ci rcle--a- eomp:a redl I.() 6'400 Ws lern nil s. The Soviets
use the same rule of thumb Lhut, A Shirt of I mril will shift
impact by 1 meter at 1000 meters.

4. Art. ill]ery fires against. recoonnaii-waitce elemen s, ground
probes, advance guards arid other Iead eiments are conducted by
stand-by units firing from temporary positions. These temporary
positions are located away from the primary and alternate firing
positions and are designed to provide effective artillery support
while riot disclosing the positions from which the main artillery
battle will be fought. After complet.irig a fire mission from a
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temporary position, a battery will move to an alternate temporary
firing position--or rejoin its battalion in the primary position.

5. The artillery battalion commander and battery commanders are
collocated forward with their supported maneuver battalion and
company commanders. The chief of staff is located at the firing
position. Since the artillery battalion is commanded from
forward positions, in the event that the battalion CP/OP is
knocked out, the chief of staff must come forward to command the
battalion. In the interim, a surviving company commander must
control the battalion fires.
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ANNEX B: Artillery Planning Data. Extracted from V. Ya. Lebedev,
Spravochnil ofitsera nazemnoy artiljt-rii [Field artillery
uffi(-.r's handbook], (Moscow: Voy-'riizd'at, 1984) and FBIS
putblication JPPIS-UMA-85-011-L dated 30 April 1985.

Expenditure Rate of Artillery and Mortar Rounds for Engaging Fixed
Unobserved Targets

Rifled Guil Mortars RockatArtillery

Mission Caliber, mm .

______________76 8____ 100'~ 122J 1301 152 203182112011601240.

I Launcher Anniliha- 8C0 720 510 300 280 200 70 140 050 360 200
Lion (per
tsrg&4)

2 Uattery (platonn) of seir- Noutralizs- IOUO 900 720 450 N6O 270 120 - -I0 220 120 560 400 24"•
propwuicd armored pieces tion (per
(aorGlru) target)

3 Cattery (platooc) of self- Samooe asbove •10 .180 360 210 !0 180 100 400 240 IGO 100 400 320 180
propelled tmarmured or
covered, towed plecew
(mortars)

4 Iuttery (platoon) of towed Same asGbv 250 220 154 90 8( 60 30 ISO 90 40 .0 350 120 60
pieces (mortars) In the
u•eI

5 Surfaca. to-eif misseile sawm e above 202.10 200U 5 5 100 60J IOU 0

battery

6 Vehlicular radio or radar, Same a, ,v 420 360 280 180 180 120 60 350 1I0 80 40 300 24() 120
or radar control post,
in the open

7 PersonutlJ cnd weapons Neutralize- 480 450 320 200 200 150 G0 - 200D 100 s 320 2,10 100
under cover In deliberate tion (per
deotenu atrorrgpoin hectare af

target area)

Ipr oonel, weapons, tenks Same aseove 400 350 250 150 150 110 45 30D 140 55 45 240 160 80
lind infantry fightJng

veiliclem (armored per-
acawnel carriers) ulder
cover in Ianty detfeaou
utro#%AJjniiLt, ili concen-
truticn ores, assembly,
orea, or attack position

9 Persotnel and weapons In Same as abre 0 45 30 20 20 15 5 35 10 8 4 10 8 S
Lim opun in conca,,LlreLion
area, aeuallbly area, or
attack poslition

10 Command poet in buaiere sawme aebove 480 450 320 200 200 I1O 0 - 200 200 50 320 .1I- 100
or other ollterv

1 Cumend post in the open Saew asabove 120 100 80 50 50 40 15 - 25 20 10 30 20 is
(in vehicles)

32 AI04 launcher, entitank t
inutrulira- 250 240 180 210 140 100 0 240 40 80 35 - - -Igul or other i•idivideul tioe, (per

target In tihe opat target)
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Conversion of Mils to Degrees and Minutes

Table A - Degrees

mils 0-00 i-00 2-00 3-00 4-00 1 r--00 -00 ?-00 -

00-00 0 6 12 18 24 30 3G 42! 48 54

10.00 60 68 72 78 84 90 96 102 108 114

20-00 120 126 132 138 144 IO 156 162 138 174

30-00 180 186 192 198 204 210 216 222 228 234

4000 240 246 252 268 264 270 276 282 288 291

50-00 30 306 312 318 324 130 336 342 348 354

Table B - Degrees, Minutes

Mils 0-00 0-01 0-02 0-03 0-04 0-05 0-06 0-07 G-08 0-09

0-00 0o0 004 0 07 0 11 0 14 i 18 0 22 025 029 032

0-10 036 0 40 0 43 047 060 054 0 58 101 1O 108

0-20 1 12 1 16 1 19 1 23 1 160 13 0 1 34 1 37 1 41 1 44

0-30 1 48 1 62 5 65 1 59 2 02 2 06 2 10 2 13 2 17 2 20

0-40 224 2 28 2 31 2 35 2 38 2 42 2 46 2 49 2 63 2 56

0.50 300 3C4 307 311 814 318 322 325 329 332

0-60 3 36 3 40 3 43 3 47 35 0 3 54 3 58 4 01 4 CS 4 08

0-70 4 12 4 18 4 19 4 23 4 26 4 30 4 34 4 37 4 41 4 44

0-80 4 48 4 52 4 55 4 59 6 02 5 oG 5 10 5 13 5 17 5 20

0.90 5 24 528 5 31 5 35 5 38 6 42 6 46 5 49 6 53 5 5o
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Calculation of Map Range and Grid Azimuth of Target

"to D-106 10-1" 2* 1 .13'45 i-". a ll f . I1-t-A mi.. .. ;•iw: 1

.. I I 1 13 4I 3 11.5I , ; .11 f.
4 4-.. Isis) 4.P) 4 1 191M .1D .

v:w 31 . ..• . . O f II ... .. 1-0 ElmI .

- , -. ,,- '- . -,---- , . •,-- --,, - -,, , -, - - I, ..011 111111.22 20. 11 ' -i 4 20-0. _1:- __ _
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Rate of Fire of Rifled Pieces

76-mm Gun 76-mm a5-mm Gun I00-mfmGun 1-12 122-rm 130-mma Gu 152-m. l152-ruHow- 152-mm Gun- 203-m
Z1S-3 ,oun- _ Sya- Howitze Huw I of,, it2eo--un Ho.it.-r Ho.-

-- tan . .. , -- izer,
Chrege Gun, Chreqn Charge FuTJ Charge Charge Charge Charge Charge All

I.ength All . .. rge Chargs
of Fir., Full I COBEge-1 Full z Full In Full,4th- F ,,3d, ,ull,th- Full, 6th- Full, 3d-

minuteas u u let 6th ast 4th at 6th 1t12th lot 6th

, a! ' al o ,° I o ! .I rl ° ! • i5 1) 4)

Is 20 3010 1Q7 7 7 6 6 a 3 4 4 4 4 4 1

•40 25 25 8 Is 20 2 6 l 6 2 122 12 122 12 2
5 50 5) so 40j •01 30 33 25 25 20 20 20 20 20 0 20 2a 3

10 10 ;0 65 s0j Soj 60 45 40 40 35 35 30 30 30 30 30 30 a
25 85 as 80 601 7S &0 65 •-•- • 5 45 45 4D,40 40 40 40 40 9

20 100 100 90 70' 90 CS 75 60 65 70 A.5 SS so so so 5 so so 0 2

25 110 15 1200 s0 200 70 90 65 70 8U1 C5 65 60-I 0 1o 6, S o so 1 60 is

of5 11 230 120 90 110 75 100 70 73 90 70 75 &5 10 60 70 65 70 IS

40 125 160 230 120 130 55 120 is as 110 so so 75 90 70 SO 75 80 22
50 140 280 24S 122 150 90 140 90 90 230 W0 205 so IOS is 95 80 95 26

60 150 200 200 M 10 370 95 1F 00 100 150 2100 120 D0 120 an 110 90 110 311

120 M3 320 260 230 290 2351250 - 150 260 160 210 133S 210 220 20 23M 200 M0

Each hour 70 1 100 90 80 J00 408 so 80s s 35 70 45 70 135 do 45 ~0 23

Notes: 1.. Rate of fire is determined for intermediate charges
by interpolation proportionate to the charge number.

2. Rate of fire norms above the broken lin~e are limited
by capub;.itietdi of ýhe gun crews; taose below the
broker. lize are limited by equipment capabilities-.

3. Rateý of fire norms correspond to aii air temnperature
from -40~ to +100C. W~ith a temperature deviation,
norms below t~he broken line A~hange 10 percent every
10* (they drop with a rise in temperaiture and increase
with a drop in temperature).
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Rate of Fire of Mortars

Mor tars

Length of 63?a 10-h.4 160-mn~ 240-mmii
Fire, Ten- ixs - M.aL- JMini- All IAll Special
minutes vaned Ivaned mum mum Ih.rges chargas charge

round round charge charge /excpt
________________________________________ special

1 20 20 9 3 I
3 45 45 25 25 9 3 3
5 75 6C 30 30 12 5 5
10 110 75 35 3S 18 30 10
is 325 835 40 40 23 15 133
30 3530 10 W 50 75 30 311 20

210 140) 70 105 48 38 25
120 -- - 10 165 83 51 25
180 -1 - 50 225 323 G1 45

Note. Rate of fire for intermediate charges is
determined by interpolation proportionate to the
charge number.

Rate of Fire of Rocket Artillery (In
Volleys)

ROc~et Artillery

Length of Medium Medium Caliber Large

Fire, CaIibhe r Long-range Caliberm inujtes -

3 I I I iI
3

30 2 2 2 - - -
is 3 - - 2 2 2
2o - 3 3 - - -
25 . - - - 3 -
30) 5 4 4 ~ 1 - 3
40 6 - - 4 -
45 - 5 r1 4 - 4
50 7 -- - 5 -

Every hour thereafter 6 .1 4 3 4 3

Note. Combat vwhicles are loaded for the first
volley.
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Table - Tangents of Angles

(Angles in mils every 0-10 mils)

Mils J . -00 I 2-M01 3.0 1 J- -i- 1.41W $-00) 13. 0 W I0.0 5  (30 1 2.4W 13.01 I 14-W

0-LIJ 0,t%0 0,105 0.113 %=32 0.445 L.121 U.727 0,901 3,31 1,331.1,3 2,20 310 4.131 .314

0-310 0,OIC 0.116 0.224 0,436 U3,458 0,50) (1.14 U.S/U 3, j--1.:,41 3,11' W,43 MY 4145 10,0

0.20 0,011 %,126 U.235 0,348 0,471 OW ,02 .,759 0,93;1 i,za 1,1-1 1,64 2,10 4,3 6,/:I 11,2

31.20 0,031 0,133 0.240~ 0,30i 0.0(3 0,6320 0,floj 0,93)9 1,38 3.7 3,5( 4,4. 4.44 5.5b 133,

ý...3U 0,042 0.144 0,257 U,3UJ 0,49t 0.W3 05 (,794 Q.97J 1 ZI 1.30 1,31 1,63 3,6,q 6,91 11,2

L-bLI 0,054 (3,1533 u,J68 0,414 u.610 0.6)49 ;0.Siu1 ,43 1.24 3,63 1.9b) 2,bu .1.13 d,31 39.3

LI-bu 0.061 U0,3, %12/12 C,3!23, 0.624 O,t364 0,6,!l1 ,vj 1.20 1,53 JX "Ou J.W 41n .4,9

6-Iu 0,1)4 '4,38 1),214 U.-lus 0,56 0,0(36 tw 031. 304 L.b± 3,(J 2,01 J,p0 4.01 1,3u 31,8

0-IL) f3,'114 0,1933 V31.44 31,42(4 Oo( 0,,150 .09 U4,(3 1,124 I,J2 1.03 J.1- 2,331 4,231 1,17 41.1

0.913 t.094 (3,2032 0.33 0,433 0,044 U. I13 U,84 3.03 3,3 1.69 J.33 2.91 4.47 8,04 9j.5

Table - Sines of Angles

(Angles in mnils every 0-10 mils)

M i 1s I- I- Z.I'm 4-., I 3W 10- 3IW F- 3cd 1

O-W C OU 0,00 (,105 0.208 0,30U3 0,407 u,5SUO 0.68b 0.6hk '0,.73 0,609 (3.18 0;914 0,961 0Mid3 0,%34

0.10 0,010 (3,116 0,21b 0,3W~ 0,434 0.6w5 0,890 0,677 0.75oU d3 0.815 ji 0.316. 0,95. 10".W O.

0.20 0,021 0.125 0,224 0,223 0,420) 0,516 h~i,64 0.896 0,16/ o,tU 0.876 0.82 0,131 Ws,22 0,996

O-30 0,031 0.136 0,93J 0.=,3± 0,434 U,621 03.611 u,691 V510. U,twl 0.681 0,826' 0.116 0,984 0,%I

0.40 0,G42 0.14U, (3,24U .1 ,4U 0,445 0,53Lk 0.b)Ij 0,71), 0.171 0,833 0.t89. 0.933 0.963 0.966 0,m

0.60 0,062 0.156 0,219 045J. 0,464 0,51I5 0.64 VTJ ,10/ 0,177 0463± 3,339) 0,934 0,M6 0,WiO u,91

0.80 0,063 0.367 0,204 0.365 0,063 0,893 (3.61 0,714 0,18' (3.d44 0,1193 1 ,937 11.49 0,96 ;.5rN

0-79 0.01j4. ,171 U,21J 0,.:j 0,473 0.502 0,040 U,M2 ,19 U 0 ,63±) %%W11) 0,343 0911 0,991 4,71J

0.02 0,05 0.181 U,2h, 0.36b 0.489 0,5/1 0.6-5J 0.12'J 0,79J 043 0,805 06944 0,914 U,99' I,1."

O.IW (3,V±3- 0.1±38 0,3wj U.32? U,491 I 0.59 0,601) 0,/35 0,804 04361 0.9o±9 0.940 0,91d 0,90 I."3)
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