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OWTRY : US

SUBJECT : AILURY COLLE CTIM : "On the Problem of the
Missions and Substance of Fire Planning and
Preparation for Firing by Beavy Rocket Artillery"

DATE O' ID'O: 1958

APPRAISAL OF
LCMIN : Documentary

SOURCE : A reliable source (B)

Folloving is a verbetim translation of an article entitled
"On the Problem of the MLsiios and Substance of Fire Planning
and Preparation for Firing by Heavy Rocket Artillery" which
appeared in Issue No. 46, 1958 of the Soviet military publication.
Information Collection of the Artillery (Informataionny Sbornik
Artillerii). This publication is classified TOP SisRET by the

i nd originates with the Artillery Beadquarters of the
Ministry of Defense. According to its preface, it is designed
for generals and officers from Ccamander of artillery of a corps,
commanding officer of an artillery division (cocnding officer
of an engineer brigade), and higher.
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On the Problem of the Missicns and Substance of Fire Planning

and Preparation for Firing by Heavy Rocket Artillery

Asong the problems of firing and combat exployment of heavy
rocket artillery, one of the most important and caplex is the
problem of preparation for firing.

Preparation for firing by heavy rocket artillery consists of
determining the initial data, and carrying out measures that
ensure the reliable fulfilment of assigned fire missions and the
most econiical expenditure of shells snaryad) for the operation.

Many persons (freet the army artillery comander to the ordinary
coqputers and crew members of batteries) participate in the pre-
paration for firing by heavy rocket art 1lry.

The preparation for firing by heavy rocket artillery my be
provisionally divided into the preliminary preparation and fire
planning In army artillery headquarters and preparation for firing
in units (in the army special artillery group).

Without striving to cover the whole subject of preparation for
firing, in this article we shall examine the separate problems of the
pre iminary preparation and fire planning carried out in the army
artillery staff, mainly for the employment of conventiocl munitions.

The preliminary preparation and fire planning for heavy rocket
artillery include the following problems

-- the selection of targets to be destroyed by special (atomic)
and conventional shells, and also determining ,fire misasicns (destruction,
neutralization);

-- determining the yield of the special cherrges necessary to
destroy each of the selected targets with ne round and also the
necessary expenditure of rockets and their yield to destroy
objectives in cases whenrithe assigned fire mission cannot be
accaplished with ome round;
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-- determining the safe removal of our troops from the planned
ground zeros of atomic bursts;

-- determining the necessary expenditure of conventional shells
for each. of the selected targets;

-- determining the necessary number of units (subunits) called
upon to fire on each of the selected targetsx

-- selecting cobat formation areas and the working out of
the plan for moving units during an operation;

-- carrying out support measures for heavy rocket artillery
fire that include, for example, artillery (geodetic) preparation
for firing, meteorological preparation for firing, engineer pre-
paration of combat formation, etc.

Preliminary preparation for firing and fire planning by heavy
rocket artillery are done by the conader and the staff of the
army artillery. The ultimate goal of the preliminary preparation
for firing and fire planning by heavy rocket artillery is to obtain
the initial data necessary to work out the proposals submitted to
the army consander for employing heavy rocket artillery in a given
op'ration, and also to obtain the data necessary to assign combat
missions to heavy rocket artillery units (subunits).

Preparation for tiring in the ermy special artillery group (in
units) includes: the preparation of initial data for firing on
assigned targets (calculation of the sight settings and selection of
the most advantageous method of firing on eacb target, to ensure the
most reliable and economical execution of the assigned fire missions);
the topographical, meteorological, ballistic, and technical preparation
for firing and also the checking of the preparation for firing.

ie ultimate goal of preparation for firing in an army special
artillery group (in units) is determining the sight settings for the
assigned targets and ensuring that the assigned fire missions are
performed reliably, economically, and at the correct time.

It should be noted that the substance of the problems enumerated
in the preparation for firing by heavy rocket artillery differs cop-
siderably from the substance of comparable problems in the preparation
for firing by tube and field rocket artillery.
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Because heavy rocket artillery differs substantially from
tube and field rocket artillery both in tactical-te-inical data
and also in the conditions of its combat eployment, the need
arises to work out new aethods of preparation for firing, parti-
cularly the topographical, eteorol.ogioal, ballistic, and tech-
nical preparation.

Let us speak briefly about those special features of heavy
rocket art .lery which, when cozpered with tube and fiel4 rocket
artillery, must be taken into account in working out methods of
firing and controlling fire, and alao about the special features
of resolving the problem of preparation for firing, ennarated
above.

The first problem of preliminary preparativn for firing and
fire plaaning for heavy rocket artillery is the selection of tar-
gets and the determining of. fire missi ons. In solving this problem,
the following are necessary:

-- to select targets for the destruction of which it is
necessary to use special shell , and targets agsinst which it is
possible and advisable to use c oventional shells;

"- to determine the necessary degree of destruction for each
target and type of fire missions (astruction, neutralisation or
harassomnt).

Ot the basis of an analysis of the tactical-technical data
of the heavy rocket artillery with conventionl. and special shells,
it is possible to state the following considerations which mist be
taken into account when selecting targets and determining fire
missions.

It is advisable (from the point of view of econamical firing)
to use heavy rocket artillery with coventimal shells to neutralize
exposed personnel occupying an area not less than 4jg x yM and
also for attriti of both exposed and sheltered personnel.

1. Vdp - hange probable error

2. Tbps Vertical probable error
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The recoansendation to select targets ':itb dimensions which are
not less than 4Vd x 4 for conventional shells is based on the
follcing consi rations. As is know from the theory of firing,
the probability of the shells hitting the target depends on the dimen-
sione. of the target and on the dispersion of the points of inact.
The smaller the dmensions of the target and the greater the dis-
persion, the smaller the probability of the shell's hitting the target
and, consequently, the greater the mean anticipated percentage of
misses in firing.

The folloring relationship exist. between the average
anticipated percentage of misses and the dimensions of the target:

Dimensions of Target (Q x 7) Average anticipated

percentage of misses.

0.5 4V x 0.5 4Tg98
1 4V x 1 93
2 x 2 - 75
3 4Vd x 3 53
4 4y x 4 432

5 4v x 5 4p 18
7 4v x 7 8M 4
8 4Vdg x 8 4.

Iote: ¢ and F " depth (glubins) and width (front tseli).

On the, basis of the data given on the relationship between the
mean anticipated percentage of misses and the dimensions of the target,
it is possible to conclude that the most noticeable increase of the
mean anticipated percentage of misses is observed when the dimensions
of the target become less than 4Lk x 4Jj. And this means that firing
at targets the dimensaions of which are less than 4&>x 4 kg is not
economical and can be considered advisable only if the target is of
special importance. Mareover, the conmnding officer who is planning
the firing, when selecting targets less than 4_d& x Ob in size, must
estimate the possible number of misses and resolve the problem of
the advisability of firing cc the given target.
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For destruction by heavy rocket artillery with special shells,
targets are selected that require a degree of destruction which is
not produced by conventional shells. Among these targets are atomic
weapons, guided missile laurching mcunts, persoinel under cover, and
enemy combat equipment. When firing special shell2s, the mission of
destroying or neutralizing the target may be assigned.

An important element of preliminary preparation and fire plan-
ing for heary rocket artillery is the determination of the required
degree of destruction of the target and the determination of the fire
mission. This is a couplex task for the resolution of which it is
necessary to have experience and the ability to estimate correctly
the importance of each target in the developing combat situation. In
performing this mission, one may find the following considerations
useful.

To determine the required degree of destruction of a target it
is essential to select correctly the appropriate rexical character-
istic (the indicator of the required degree of destruction of the
target).

When selecting the indicator of the required degree of destruc-
tion, one can provisianally divide targets into the following two
goups:

-the first o is point targets the destruction of each of
which is achieved when the shell hits the target, or a certain area
called the cited target area (privedennaya ploahchad tseli);

the second is large targets for the destruction of
which it is required to put out of action a certain number of
separate elements of the target; to put out of action a certain
percentage of the personnel, fire weapons, or structures.

The probability of covering the target with a zone of
destruction from just one shell serves as the indicator of the
required degree of destruction for targets in the first group
(the probability of destroying the target) - Rn.
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The mathematical expectation of the percentage of personnel,
combat equipment, or installations put out of action may serve as
the indicator of the required degree of destruction of targets in
the second group (the man anticipated percentage of personnel,
weapons, or installations put out of action) - MR.

In this way, when planning fire on targets of the first group,
the determination of the required degree of destruction amounts to
the determination of the magnitade of the required probability of
destroying the target , and when planning fire on targets in the
second group, the required mathematical expectation of the part of the
target being destroyed - En.

When selecting _n, it is essential to have in mind that the
greater the R, the higher the degree of reliability of accmplishing
the fire mission, but the lower the economy of fire. There will be
a particularly sharp decrease in the economy of fire vben the Rn is
set at more than 0.9. The requirements of reliability and economy
of fire are best fulfilled when Rn = 0.9.

) The selection of the indicator for the required degree of
destruction of a target of the second group Ma is done in accordance
with the mission and firing conditions. On the basis of experience
of combat use of ground artillery and bomber aviation, it is usual
to reckon that complete destruction of a target is achieved when
Up= 50 to 70%, neutralization when Mn = 10 to 30%, and attrition
when Wi = 1 to 3%. It is impossible to indicate precisely the value
of Mp which would ensure that a given fire mission will be performed
re.uably. This problem must be solved by the commanding officer
planning the fire, on the basis of the evaluation of the importance
of the target and taking into consideration the actual combat situation.
The li' values given above may be used as approximate initial data
to select the value of Mn and determining the type of fire mission.

The most important and cmplex problem of preliminary preparation
and fire planning for heavy rocket artillery is the planning of the
expenditure of shells on the selected targets.

Because of the great variety of targets which the heavy rocket
artillery with its great range of fire may be called to fire upon, the
expenditure norns for shells which would ensure that fire missions are
reliably and economically fulfilled in all possible fire eventualities
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are not given in this article. It should be emphasized that such
norms have not yet been worked out at the present time by using
the thery of fire for targets in the second group because the
overwhalming ajority of factors a which the required expenditure
of shall. depends d4y athematical evaluation. However, formulas
have been worked out by using the theory of fire which make it
possible to determine the expenditure of shells which corresponds
to the seleted indicator of the required degree of target destruc-
tion - En or _n. As far as the selection of Rn or Mn and the
deGermi tion of the required expenditure of shela on each target
are concerned, this may be decided by the commndi ng officer (conder )
who plane the fire and assigns cost missions to units (subunits) of
the heavy rocket artillery. The expenditure of shells required
far carrying out the fire mission any be detrined with the aid
of suitable foranlas, tables calculated in advance, or graphs.

The required expenditure of conventional shells 1, which meets
the requirements of the assigned degree of destruction of a large
t rget InFy is determined by the foru3a

~ xt 8 ts

P x g

where M_ - the required degree of target destraction (mean required
percentage of destruction of personnel, coabat equipment,
or structures);

P - the probability of the rocket's hitting the. target;

Ste - the target area (in km2 );

Sz - area of the zone cf target destruction with one rocket
(in k 2 ).

The 'values of Xh and P are expressed in the same units (either
in percentages or decimal fractions).

The procedure for determining the expenditure of shells by
means of formula (1) is as follows:
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1. The dimensions of the target are determinedt depth G
width F and ares Sts.

2. The mean errors V and L that define the dispersion of
the points of Lapact of the rockete, taking into account errors. in
preparation, are determined by means of special tables or according
to the formalas:

(2)

3. Te depth of the target Q is expressed in V and the width
of the target F in Pb i.e., the values are calculated:

G F
- an. Fn = - (3 )

vVbd

&. According to the values G and F enter into the table of '
probabilities (table 3) and determin the probability of the shall's
hitting the target P in percentages.

5. The required degree qf the target destruction Mn is assigned
in accordance with the nature of the target and the type of fire
mission.

6. The area of the zone of destruction Sta that corresponds
to the given shell and the nature of the to-get is determind
according to a special table.

7. The appropriate values are substituted in furals (1),
and the required expenditure of shel ls is determined.
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abfila of Probabilities (In %)

1.0 1.5 2.0 2.5 3.0 3.5 4.o 4.5 5.0 3.5 6.o 6.5 7-0 7.5 8.0

1.0 7 10 :33 16 18 20 22 23 24 25 25 .26, 26 26 26
1.5 10 15 19 23 27 30 32 34 35 36 37 38 38 38 38
2.0 1 19 25 30 34 38 41 44 45 47 48 49 1h949 50
2.5 1b 23 30 36 41 46 50 i52 55 56 58 58 F9 59 60
3.0 18 27 34 41 k7 52 57 6o 63 64 66 67 68 68 68
." 20 30 38 46 52 58 63 66 69 71 73T74 75 75 76

22 32 41 50 57 63 68 72 75 77 79 80 81 81 822053 03 2 5 86 6 51j3 7)475 75 
.5 23 34 44 52 60 66 72 76 79 82 83185 86 86 87

5.0 24 35 .45 55 63 69 75 79 82 85 87 88'89190 90
5.5 25 36 4 5 614 Ti77 82 85 88I90jl 92 93 93
6.0 25 37 58 66 731 79 83 87 90 92 94 95 95 .
6.5 26 38 49 58 67 74 80 85 88 91 93 95 95 96 97
7.0 26 38 49 59:6a 75 81 86, 89 92 94 95 96, 97 98
7.5 ?6 38 49 59 68 75 81 86 90 93 95 96 97 98 98
8.0 26 38 50 60 68 76 82 87 90 93 95 97 98 98 99

Note: Go - depth of target (in Yid)

Fp - width of target (in n)

Enle: The target is exposed personnel on a sector where 0 = 2.0-km
and 7 - 1.5 km. We sut determine the required expenditure of
convential shells if the required degree of target destruction is
Mn -10%, the rea of the zone of destruction of the shell is
Ss 0.003 km and mean error - 0.5 km and Y - -0.3 km.

Solurtion :

1. nlmasions of the target (from the conditions of the emle):
o = 2.0 km; ? 1.5 km; St. 3.0 km2.

-10-
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2. Mean errors (from the conditions of the enmple)
0d 0.5 kmlandy = .3 km

3. We calculate according to formulas (3) _p and F

- 05 4 and o - 05

4. According. to values = $ and - 5, we determine by
iem of the table of probabiities that P - 75$

5. We substitute in foala (1
-h Jo; P - 75%; Sts. - 3.0 km and z -0.003 k 2

and obtain the required expenditure of shells:

75 = 4 x .~133 shells."

Consequently under conditions of the example emanined, it is
necessary to assign 133 shells for tiring to destroy 10% of the
personnel. - - - -

Using forala (1), it is possible to camile auxiliary tables
and graphs for each type of shell, facilitatjMg calculations and
making it possible to obtain the expenditure of rockets corresponding
to the various values of the degree of target destruction Ma.

There are also special features in resolving the problem of
selecting combat forantion areas of heavy rocket artillery. Tis
question must be resolved, as a rule, after the targets have been
selected on which a given unit (subunit) will deliver fire.

In selecting the combat fortion area, it is esseltial to
try to ensure the greatest possible probability of hitting thi
selected targets.

A very inpcortant problem af preparation for firing is th
selection of the most advantageous method of fixing on a target. As
is ell know, this problem is one of the basic problems of the theory
and practice of ground artillery fire.

-E1-
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When working out the most advantageous methods for firing on
large targets by tube and field rocket artillery, it is thought that
a method which ensures a uniform destruction of all the sector being
fired on is most advantageous. But as is well known, to achieve
uniformity of destruction of the whole sector, it is necessary to
deliver fire from several elevation and deflection settings. With
this type of fire the number of misses amounts to 50 to 60 percent,
or even more.

In this way, the uniformity of destruction of large targets by
tube and field rocket artillery fire is achieved at the expense of
an uneconmic ex enditure of 50 to 60 percent of the shells fired
at the target.

Although this situation is considered permissible for tube and
field rocket artillery, it is col.etely unacceptable for heavy
rocket artillery.

When working out methods for firing on targets by heavy rocket
artillery, first of all it is essential to proceed from the fact
that there should be the greatest possible percentage of hits on the
target. Te method by which the greatest percentage of hits on the
target is enuured must be considered the best method of firing,
regardless of whether uniformity of destruction is ensured or not.
If, for examle, two possible methods of firing are examined, one
of which ensures that 92-percent of the shellA will hit but the
distribution of the points of impact of shells in the target area
Is not uniform (for example, norally (po narmelnomu zakonu) ), and the
second method ensures a uniform distribution of the points of impact
of shells in the target area but the percentage of hits is not 92 per-
cent but, for ezaznle, 60 percent, then, when firing heavy rocket
artillery it is necessary to employ not the second method of firing
on the target but the first because it is more ecot-ical.

As a result of evaluating the effectiveness of the fire of heavy
rocket artillery, it has been established that if the dime--ions of
the target do not exceed$Vd x , then the fire must be delivered
in a converged sheaf on the center of the target, regardless of whether
a single battery, battalion, regiment, or brigade is called upon for
fire. But if the dimensions of a target exceed9Vd x 9Vb then to
ensure greater uniformity of target destruction, it is avsable to
fire on the target in such a way that the extreme points of aim

-12-.
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(points at which the fire is directed) are located at a distance of
not less than 3Vd in depth and 3Vb in width from the sectcr boundgy.
The number of sight settings and the width of the sheaf ist also
be determined on the basis of t%e5e cosiderations.

These important special features have their place in the
organizatico of data preparation for heavy rocket artillery fire.

On problems of organization and data preparation for firing, it
is possible to express only preliminary observations at the present
time.

Research conducted in the Artillery Engineer Academy shows that
topographi b preparation for firing by heavy rocket artillery
at rangea or up to 50 to 60 km can be done by the same methods as the
artillery survey for field rocket artillery fire. Only insignificant
peculiarities appear in calculating geodetic data for firing when
the target -A the firing position are located in different zones.
In this case, it is necessary to recogpute the target coordinates into

- the firing position zone, or to convert the rectangular coordinates
of the tsrget and firing position into geodetic coordinates and perform
th task of determininf the range and azimmth of fire in geodetic
coordinates.

As regards the meterological preparation for firing by heavy
rocket artillery, there are very important features here in com-
parison with the meteorological preparation for firing tube and
field rocket artillery.

In connection with the long ranges of fire of iniividual types
of heavy rocket artillery and the great heights of trajectory,
serious difficulties arise in determining- the meteorological factors
for the passive sector of the trajectory. Besides, being armed with
heavy rocket artillery with different ballistic properties of the
shells makes it impessible to compile a single meteorological
bulletin for all the heavy rocket artillery, in connection with this,
it is advisable to determine the ballistic wind and the ballistic
temperature variation directly in the battalions on the basis of re-
sults of probing the atmophere.
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To ensure the timeisy reception of meteorological data,
precise coordination is essential between battalion staffs and
meteorological stations. The moent for starting the probing of
the atmosphere and the mcment fI the arrival of mteozological
data at the battalion staff anst be determined by battalion staff
and be cosamnicated to the chief of the meteorological station so
that by the time firing starts at each target fresh data en mtteorological
fidag conditions would arrive at the battalion staff.

fte calculation of data for heavy rocket artillery fire is
done, as in other types of artillery, with the hep of firing tables.
However, the scope of the computations during preparation for firing
by heavy rocket artillery is consideraby greater than for gound
artillery, and the calculations theee*lves are considerably mcre com-
plex end require special training of the computer personnel (vychislitel)
and battalion staff officers.

Accuracy in the preparation a data for firing is one of the
factors determining the effectiveness of the fire, and therefore it
must be given the aaiane attention when working out methods of
preparation for fire and also within the system of combat training
of artillery officers.

In conclusion, let us note that because of the lack of experience
in the combat use of heavy rocket artillery, the wrking out of methods
of preparation for firing is being done on the basis of theoretical
research and also on the basis of firing range and troop testing of
the shells of the heavy rocket artillery. Because of this, the special
technical training and e.rtillery marksmanship training (artilleriysko-
strelkovaya podgotovka ) of officers concerned with the problems of
fire and combat use of heavy rocket artillery assume special izportance.
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