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On_the Problem of the Missions and Substance of Fire Planning

apd Preparation for Firing by Heavy Rocket Artillery

Ancng the problems of firing and combat exployment of heavy
" rocket artillery, cce of the most wntandcmlexutho
problem of preparation for firing.

Preparation for firing by heavy rocket artillery consists of
dstermining the initial data, and carrying out measures that
ensure the reliable fulfilment of assi fire missions and the
most economical expenditure of shells (snmarysd) faor the operstiom.

Many persons (trcnf'.haumarti.uery commander to the ordinary
cosputers and crev members of batteries) purticipete in the pre-
paration for firing bty heavy rocket ertillary.

‘, The preparatiomn for tiri.ng by heavy rocket artillery may be

/ provisicmally divided into the prelimipery preparation end fire
Planning in arwy artillery bsadquarters and preparstiom for firing
in units (in the army special artillery group).

Without striving to cover the whole subject of prepsration for
firing, in this article we sbhall examine the seperate problems of the
preliminary preparation and fire planning carried out in the army
artillery staff, mainly for the employment of conventionsl munitions.

The preliminary preparetion and fire planning for heevy rocket
artillery include the following problems:

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

== dotermining the yield of the special cherges necessary to
destroy each of tbhe selected targets with one round and also the
necessary expenditure of rockets and their yield to destroy
objectives in cases vhen;the assigned fire mission cammot de
accomplished with ane round;
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~~ determining the safe removal of owr troops fram the planned
ground zeros of atomic bursts;

-- determining the pecessary expenditure of couventionel shells
far each of the selected targets;

-~ determining the necessary mumber of units (subunits) called
upon to fire on each of the selected targetsy

== gelecting casbet farmetion areas and the warking out of
the plan for moving wmits during an operation;

: -~ carrying out s.uppcz't meagures for heavy rocket artillery
fire that incinde, for example, artillery (geodetic) preparation

for firing, metearological preparation for firing, engineer pre-
paration of cosbat farmetions, etc.

Preliminary preparation for firing and fire planning by bheavy
rocket artillery ares done by the commander and the staff of the
arxy artillery. The ultimste goal of the preliminary preparation
for firing and fire planning by heavy rocket artillery is to obtain

) the initial data necesssry to work out the proposals submitted to
* the army coamsander for esploying heavy rocket artillery in a given
opsration, and also %o obtain the data necessary to assign combat
missions to heavy rocket artillery units (subunits).

Preperation for firing in the army specfal artillery growp (in
unite) includes: the preperaticn of initisl data for firing om
assigned targets (calculation of the sight settings and selectiom of
the moet advantageous method of firing om each target, to ensure the
most reliable and ecapomical execution of the assigned fire missions);
the topographical, meteorological, ballistic, and technical preparation
for firipg and also the checking of the preparation far firing.

The ultimte goal of preparation for firing in an army special
artillery group (in unics) is determining the sight settings for the
assigned targets and ensuring tbat the assigned fire missions are
perfarmed relisbly, economically, and at the correct time.

It should be pnoted that the substance of the provlems enumerated
in the preparation for firing by heavy rocket artillery differs cop-
siderably from the substance of comparable problems in the preparstion
for firing by tube and field rocket artillary.




Because heavy rocket artillery differs substantially from
tube and field rocket artillery both in tactical-te~unical data
and also in the conditions 'of its combat employment, the need
arises to work out new methods of preperstion for firing, parti-
cularly the topographicsl, metearologiocal, ballistic, and tech~
nical preperation.

Iet us speak briefly about those special features of heavy
rockst art llery vhich, when compared with tude and field rocket
artillery, must be taken into account in warking out methods of
2iring and contralling fire, and also about the special features
of resolving the problems of preparation far firing, enumerated
above.

The firgt problem of prelisdnary preparatiun for firing and
fire planning for heavy rocket artillery is the selection of tar-
gets and the determining of fire missioms. In solving this problem,
the following are necessary: ' '

== to select targets Zor the destruction of which it is
necessary to use special shells, and targsts against which 1t is
possible and advisabls to use conventional shells;

=~ to dotermine the necessary degree of destruction for each
target and type of fire missions ( istruction, neutrelization or ~
haragsment ).

"~ Oc the basis of an amalysis of the tacticel-technical data
of the beavy rocket artillery with conventional and special sbells,
1% ie possidle to state the following conciderations which must be
taken into account when selecting targe'ts and dnerninlng fire
missions.

It 1s advisadle (from the point of viev of economicel firing)
to use heavy rocket artillery with conventicnal shells to lize
exposed perscunel occupying an area not less than kyipl x W '
also for attriticu of both exposed and sheltered persconel.

1. Vdpas Range probadble error
2. Yop= Vertical probable errar ]
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The recommendation to select targets with dimensions which are
not less tban kVdp x kVbp for comventionsl shells is based ou the
following consi ticus. As is xnown from the theory of firing,
the probability af the shells hitting the target depends on the dimen-
sione .of the target and on the dispersion of the points of impact.
The smaller the dimengions of the target and the greater the dis-
persion, the smaller the probebility of the shell's hitting the target
and, consequently, the greater the mean anticipated percentage of
misses in firing.

The following relationship exist: between tbe avsrage
anticipated percentage oc misaes and the dipensions of the target:

Dimensions of Terget (G x X) Avarage anticipated
percentage of misses.

0.5 4vdp x 0.5 bybp | )
1 W x 1 & 93
2 W x 2 l@% 75
3 &y x 3 W ' 53
LR 17 x & &Yy 32
& SRk s
T v x 7

8 Mg x 8 hﬁ 1

Note: G and F = depth (glubina) and width (fromt tseli).

O thw basis of the dats given oo the relaticnship between the
mean anticipated percentage of misses and the dimensiocns of the target,
it is poesible to conclude that the most noticesble increase of the
mean anticipated percemtage of misses is observed vhen the dimensions.
of tbe target become less then 4Vdp x h¥bp. And this means that firing
at targets the dimensions of which are less than 4LVdp x ¥Vbp is not
econcmical and can he considered advisable omly if the target is of
special importance. Moreover, the cammnding officer vho is planning
the firing, when selecting targsts less than ¥Wdp x 4Vbp in size, must
estimate the pcesible numder of misses and resclve the problex of
the advisability of firing co the given target.




. Far destruction by heavy rocket artillery with specisl shells,
targets are gelected that require & degree of destruction which is .
not produced by conventicnal sbells. Among these targets are atomic
wveapons, guided missile laumching mounte, persccnel under cover, amd
enemy combat equipment. When firing special shells, the mission of
destroying or peutralizing the target may he assigned.

‘ An important element of preliminary preparation and fire plan-

} : ing for heavy rocket artillery 1s the determination of the required

degree of destruction of the target and the determination of the fire

i mission. This is a complex task for the resolution of which it is
necessary to have experience and the ability to eatimate correctly
the ispartance of each target in the developing combat situvation. In
pexforming this mission, one mmy find the following counsiderastions
useful.

To determine the required degree of destruction of a target it
is essential to select coxrectly the appropriste nmumerical cheractexr-
istic gthc indicator of the required degree of destruction of the
target '

When selecting the indicatar of the required degree of destruc-

tion, one can provisionelly divide targets into the following two
& Mps:

-the first 1s point tergets the destrustion of each of
~which mﬁ% the shell hits the target, or a certain area
called the cited target area (privedenmnays ploshchad tseli);

- the second is large targets far the destruction of
which 1t 1-.@1% Eoput out of action a certain number of
separate elements of the target; tc put out of actiom a certain
percentage of the personnel, fire weapons, or structures.

- The probabllity of covering the target with a zone of
destruction fram just one shell serves as the indicator of the
required degree of destruction for targets in the first group
(the probedility of destroying the target) - Rn.

= s
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The mathematical expectation of the percentage of personnel,
combat equipment, or installations put ocut of action aay serve as
the indicator of the required degreée of destruction of targeis in
the second group (the msen anticipeted percentage orr personnel,
weapons, or installatiocns put out of action) - Mu.

In this way, wvhen planning fire on targets of the first group,
the determination of the required degree of destructiocn amounts to
the determination of the magnitide of the required probability of
destroying the target Rn, and when plrnning fire on targets in the
second group, the roquired mthematical expectaticn of the part of the

"target being destroyed - Mn.

When selecting Rn, it is essential to bave in mind that the
greater the Rn, the bITém- the degree of reliability of accomplishing
the fire n:iuion, but the lower the economy of fire. There will be
a particularly sharp decrease in the econamy of fire vhen the Rn is
set at more than 0.9. The requirements of reliability and econouw
of fire are best fulfilled wvhen Ro=0.9. -

\

), The selection of the indicator for the required degree of
destruction of a target of the second group My is done in accordance
with the mission and firing conditions. On the basis of experisnce
of combat use of ground artillery and bomber aviation, it 1is usual
to reckon that complete destruction of a target is achieved when

= 50 to 70§, neutralization when Mg = 10 to 30%, and attrition
when Mp = 1 to 3%. It is impossible to indicate precisely the value
of Mo which would ensure that a given fire mission will be performed
resiably. This problem must be solved by the commnding 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 Mp values given above may be used ss approximate injtial data
to seiect the value of Mn and determining the type of fire mission.

The most important and complex provlem of preliminary preparation
and fire planning for heavy rocket srtillery 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 norms for shells vhich 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. Xt should be emphasized that such
yet been warked out at the present time by using

the theory of fire for targets in the gecond group because the
overvhelming mmjarity of. fectoars on which the required expenditure
of shalls depends dafy mthemtical evaluation. However, formilas.
bave been worked cut by using the theary of fire which meke 1t
Poesibles to determine the expenditure of shells which corresponds

: to the selncted indicater of the required degree of target destruce-
o tion = Bn or Mn. As far as the selection of Rn ar Mo and the

determimtion of the required expenditure of on each targst

:

are concerned, this may be decided by the commnding officer (commander)

vho plans the fire and assigns combat missions to units (subunits) of
the heavy rocket artillery. The expenditure of shells required
for carrying out the fire mission may be determined with the aid
of suitable formulas, tables calculsted in advance, «r graphs.

The required expenditure of couventional shells N, which meets
the requirements of the assigned degree of destruction of a large
torget Moy 1s determined by the formula

J , Yo x 8t
. =

(1)
P x 8s
vw.lg.-thorequireddagreedwgt destraction {mean required
perceutage of destruction of persconel, cosmbat equipment,
or structures);
P = ths probedbility of the rocket's hitting the target;
Sts - the target aree (in kn);

82 - ares of the zone cf target destruction with cune rocket
(10 x»?),

The values of Mn and P are expressed in the same units (either
in percentages or declml fracticms).

i The procedurs for dstermining the expenditure of shells by
mans of formula (1) is as follows:

-
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1. mammim«murmmmmm: depth G,
width ¥, end area 8ts.

'2. The meen errors Vdp and Vip that define the dispersicu of
the points of Lmact of the rockete, taking into account errors in
preparation, are determined by means of gpecisl tables or eccarding
to the formulass

v </ W E

(2)

k. According to the wklues and ¥, enter inmto the table of
probabilities (tadble 3) and the m’oabmty of the sbell's
hitting the target P in percentages.

5. The required degree gf the target destruction Mn u assigned

in accordance with the pature of the target and the type of fire
xission.

according to & spacial table.

7. The appropriste values are substituted in formula (1),
and the required expenditure of shells is dsterxined.

ET




Table of Probebilities (In %)

Nl.b 1.512.0]2.5/3.0{3.5[%.0{k.5/5.0]3.516.0 6.5f7> 7.5({8.0
=0 ‘ ' 4

1.0 | 7] 10| 13} 16| 18| 20{ 22| 23| 24] 25| 25| 26! 26| 26] 25|
1.5 101519232(30323*35363738333838'
2.0 | 12 " 19] 25] 30; 3%| 38} M| kk| k5| k7| 48] k9 k9| 50
2.5 { 16) 23] 50} 36| k1| A6] soli52| 55| 56| 58| 58| §9] 59| 60
3.0 [ 28| 27} 34] k1] A7y 52] 57| 60| 63| ok | 66( 67| 68] 68, 8
i.s 20| 30} 38| M6| 52{ 58| 631 66| 69] TL| 13| Th| T5] 75; T
-8 | 2] 32] k1] 50| 57] 63| 68] 12| 751 77| T9{ 80} 81| 81} 82
h.s | 231 3u! W4 52| 60| 66| T2| 76| 79| 82| 83| 85| 86| 86} B7
5.0 | 24} 351 b5} 55| 63f 69| 75| 79| 82| 85| 87 83, 89| 90, 90
5.5 25362356&7177328588909192;93-933
. 6.0 | 25] 37 58( 66" 73,79:83{87.90,%R:93 K% %5.
6.5 (26 3849/ 58 671 7h' 80°85°88 91 93 5 95 % 97
7.0 26 38 k9 59 60 75,61:86. 89 92 9% 95 96, 697 9B
7.5 , 2 38 49°59° 68 75 8186 90.93 95 9% 9T 9B B
8.0 '26 38 50 60 68 76 82 87 90 93 %5 9T B B 9
Note: Gy, - depth of target (in Vdp) |

Fp - width of target (in Ybp)
ﬁgﬂle: Theurgetuexpoudpersmnelonauctarvhare0=20km

Z = 1.5 km., We must determine the required expenditure of
conventional she.u.a if the required degree of target destruction is
Mun =~ 104, the of the zone of destruction of the shell is : »
8tz = 0.003 km" and mean errar ¥Vdp = 0.5 km and Ybp = 0.3 k.
Solution:

1. mmuemotthehrm from_the thmtmmmh)
G = 2.0km; ¥ = 1.5 km; Bts = 3.0 kn?, ;

=10~
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. 2. MNesn exrors (from the conditioms of the example)
Y = 0.5kmand Mp = 0.3 kn

3. Uoonlcuhte accarding to rarm.‘ln (3)§oand

4, Aeccrdingtova]nu =hand!p-5,wdcten.tneby
means of the table of provabilities thet P - T5§

S. We substitute in formmla (11
M= 10f; P = T5%; Bts = 3.0 km¥and Sz = 0.003
and obtain the required expenditure of shells:

- ;Q .0 : ..
X - 75;%_—0@ 133 shells

Consequently under conditions of the example examined, it is
necessary to assign 133 shells for Liring to dastroy 10% of the
personnel.,

~ Using formila (l), it 1s possidle to compils auxiliary tables
and grsphs for each type of shell, faciliteting calculetions and
making it possible to obtain the expenditure of rockets correspooding
to the various values of the degree of target destruction Mn.

There are also special features in resolving the problem of -
selecting coxbat farmation areas of heavy rocket artillery. This
question must be resclved, &s a rule, after the targets have been
selected on vhich a given unit (aubtmit) vill deliver fire.

In selecting the combat formation area, it is essantial to
try to ensure the greatest possible probability of hitting the
selected targets.

very important prodblem of prepaxratiocn for firing is tbs
ulecumutthemtndnnumuthodctﬁrugma target.
is well know, this problem is one of tbe basic problems of the theory
and practice of ground artillery fire.

k
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When working out the most advantsgeous methods for firing on
large targets by tube and field rocket artillery, it is thought thet
a method which ensures & unifora destruction of all the sector being
fired on is most advantageous. But as is well known, to achieve
wifarmity of dsstruction of the vhole sector, it is necessary to
deliver fire from seversl elevation and deflection settings. With
thies type of fire the nuuber of misses amounts to 50 to 60 perceat,
ar even more.

In this uay, the uniformity of destruction of large targets by
tube and field rocket artillery fire is achieved at the expense of
an uneconomic expanditure of 50 to 60 percent of the shells fired
at the targat.

Althmsh this sitmation is considereld permissible for tube and
field rocket artillery, it is completely unaccepta’blc for heavy
rockct artillery.

mnmmmmmrortuinsmtargetsbybeavyrocket
artillery, firat of all it is essential to proceed from the fact :
that there should be the greatest possible percentage of hits on the
target. The method by which the greastest percentage of hits on the
target is ensured must be considered the best method of firing,
regardless of whetber wniformity of destruction is ensured or not.
If, for exazple, two possible methods of firing are examined, one
of which ensures that 92 percent of the shells will hit but the
digtribution af the points of impact of shells in the target area
38 not wnifarm (for example, narzelly (po normelnom zakomu) ), and the
second method ensures a uniform distribution of the poirtes of impact
of shells in the target erea but the percenmtage of hits is not 92 per-
cent but,.for exampls, 60 percent, then, when firing heavy rocket
artillexry it is pnecessary to exploy not the second method of firing
on the target but the first because it is more ecor-xmical,

As a result of evaluating the effectiveness of the fire of heavy
rocket artillery, it has been established that if the dime.sions of
the target do not exceedfvd x8 Vb, then the fire must be delivered
in a convergedsheatonthecmterortheurget, regardless of whether
a single battery, battalion, regiment, or brigade is called upon for
fire. But if the dimensions of a targst exceedsVd x ¢Vb, then to
engure greater unifarmity of target destruction, it ie a ble to
fire on the target in such a way that the extreme points of eim

—
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(points at which the fire is directed) are located at a distance of
not less than 3Vd in depth end 3Vb in width from the secter.d .
The mmber of sight settings and the width of the sheaf must also

ba detersdned on the basis of thsee scasideratioms.

These mnt special featuraes bave their place in the
ocganization of date preparation for heavy rocket artillery fire.

On problems of organization and data preparstiom for firing, it
18 possidle to express only preliminary observations at the present
time. .

Besearch conducted in the Artillery Engineer Academy shows that
topographicsdbdfisbic preparation o firing by heavy rocket artillery
ot ranges of up to 50 to 60 km can be done by the same methods as the
| rertillery survey for field rocket artillery fire. Only insignificent
; peculiarities appear in calculating geodetic data for firing when
the target ¢4 the firing position are located in different zones.

In this case, it 1s necessary to recompute the target coordinastes into

} the firing positiom zome, or to convert the rectangular coordinates

' af the target end firing poeition into geodetic coordinates and perform
thhskotdntermmgthenngeandazimthotmeingeodetic
coardinates. :

As regards the meteccologleal preparstiom for firing by heavy
rocket artillery, there are very impoartant features here in com-

parison with the metemrological preparation for firing tube and
field rockst artillery.

In connection with the long ranges of fire of individual types
of heavy rocket artillery and the great heights of trajectary,
serious difficulties arise in deatermining the metearological fectars
for the passive sector of the frajectory. Besides, being armed with
heavy rocket artillery with different ballis%ic properties of the
shells makes it impcessible to compile a single metecrologicsl
bulletin for all the heavy rocket artillery. In commection with this,
it is advisable to determine the bellietic wind and the ballistic
teomperature variation directly in the bettalions on the basis of re-
sults of prodving the atmosphere.
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To ensure the timely recepticn of metecrological data,
precise cocrdination is essential between battalion staffs and
wmeteorclogical stations. The moment for starting the probing of
the atmospbere and the mament fo the errival of metearalogical
data at the battalion staff sumst be determined by bektalion staff
and be communicated to the chief of the meteorologicsl station so
that by the time firing starts at each target fresh data om méteoralogical
£iriag conditions would arrive at the battaliom -urr

The calcoulation of data for heavy rocket artillery fire is
done, as in other types of artillery, with ths bhelp of firing tables.
However, the scope of the computations dmring preperation for firing
by heavy rocket artillery is counsiderably greater than far growad
artillery, and the calculations themselves are considaradly more coa-
plex 2nd require specisl training of the computer personnel (vychisntel)
and battalion staff officers.

Accuracy in the preparstion o’ data for firing s one of the
factars deterxining the effectiveness of the fire, and therefore it
mst be given the maximum attention when wurking cut methods of
preparation far fire &nd also within the system of combat training
of artillery officers.

In conclusion, let us note that decauvse of the lack of experience
in the combat use of heavy rocket ertillery the working out of methods
of preparstion for firing is being dome o the basis of theoretical
research and also on the basis of firing rangs and troop testing of
the shells of the heavy rocket artillery. Becauss of this, the special
technioal training and zrtillery markemanship training (artilleriysko-
strelkovays podgotovika) of officers concerned with the problems of
fire and combat use of heavy rockst artillery sssume special ixpartance.
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