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On the Problem of the Missions and Substence of Fire Planning

and Preperation for Piring by Beavy Rocket Artillery

Anong the problems of firing and combet employment of heavy

" rocket artillery, cce of the most important and coeplex is the

problex of preparation for firing.

Preparation for firing by heavy rocket artillery comsists of
determining the initisl data, and carrying ocut measures that
enswre the reliadble fulfilment of assi fire missiocns and the
poat economicsl expenditure of shells (snaryed) for the operatiom.

Many persons (from the army artillery commnder to the ordinary
coeputers and crew members of batteries). participate in the pre-
paration for firing bty hesvy rocket ertillery.

" The preparstion for tiri.ng by beavy rocket artillery may be
proviaiomally divided into the preliminmary preparation end fire
planning in army artillery beadquarters and preparstion for firing
in units (in the army special arti.n.lm‘y group).

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

The preliminary preparation and fire phnning ror heavy rockct
ertillery include the rollmling problems:

-- the selection of tergets to be destroyed by special (atomic)

and convemtional shells, and also determining fire missions. (destruction,
neutralizatim), A

== determining the yield of the special chrrges necessary to
destroy each of the selected targets with one round and also the
Decessary expenditure of rockets and their yield to destroy
objectives in cases when;:the auigned fire niuicn camnnot be
accomplisbed with one round;
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-~ determining the safe removal of our troops from the planned
ground zeros of stamic bursts;

~- determining the pecesesry expenditure of conventiomi shells
for each of the selected targets;

" =~ determining the necessary number of units (subunits) called
upan to fire ob each of the salected targets; '

- selecting’ cosbat farmation areas and the working out of
the plan far moving units during an operation; :

~= carrying out support meesures for heavy rocket artillery
fire that include, for example, artillery (geodetic) preparation
for firing, metearclogical preparation for firing, engineer pre-
paration of costet formations, etc.

Preliminary prepeittion for firing and fire planning by heavy
rocket artillery are done by the commander and tbe staff of the
army artillery. The ultimste goal of the prelimimary 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 comsmander for employing heavy rocket artillery in a given
oprration, end 8180 to obtain the data necesssry to assign combat
nissions to heavy rocket artillery units (subunits).

Preparation for firing in the ermy specfal artillery group (in
units) includes: the preperaticn of initisl data for firing on
assigped tergets (calculatiom of the sight settings end selection of
the most advantageous method of firing om each target, to ensure the
most reliable and ecopcmical execution of the assigned fire missioms);
the topographical, meteorological, ballistic, and technical preparaticn
for firing and also the checking of the preparation far firing.

The ultimate goal of preparation for firing in an army special
artillery group (in unics) is determining the sight settings for the
assigned targets and ensuring thst the assigned fire missions are
pexfarmed relisbly, ecomcmically, and at the correct time,

It should be noted that the substance of the problems emumerated
in the preperation for firing by heavy rocket artillery differs cop-
siderably from the substance of ccmparable problems in the preparetion
foar firing by tube and field rockest artillary.




Because heavy rocket artillery differs substantially from
tube and field rocket artillery both in tactical-te~vnical data
and also in the conditions of its combai employment, the need
ariees to work out new methods of preparation for firing, parti-
cularly the topographical, meteorological, ballistic, and tech-
nical preperationm.

Iat us speak briefly about those special features of heavy
rocket art llery vwhich, when compared with tube and field rocket
artillery, must be taken into account in warking out methods of
firing and controlling fire, and also about the special features

of resolving the proulems of preparation for firing, enmssrated
abmc ’ :

The first problem of praliminery preparation for firing and
fire planming for heavy rocket artillery is the selection of tar-
gets and the determining of fire missions. In solving this problem,
the following are necessary! ' ‘ '

_ == to select targets for the destruction of which it is N
necessary to use specisl shells, end targets against which it 1is
possible and edvisable to use conventional shells;

-~todztarlimtheneecsmrydewotd§atmctioutweach
target and type of fire missions ( 3structiom, neutrelizatios or -~
haregsment ).

- Ox the basis of an anmalysis of the tactical-technical date
of the besvy rocket artillery with conventiomel and special shells,
1% le possidble to state the following concideretions which mugt be

teken into account when selecting targets and determining fire
missions. - ' )

It 15 advisadle (from the point of viev of economical firing)
t0 use heavy rocket artillery with conventianal shells to tyalize
exposed personnel occupying ap ares not less than kVipl x hvip< and
also for attriticu of both exposed and sheltered persompel.

l. Véps Range probable errar
2, Vops Vertical probable errar ;

hie
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The recoomendation to select targets with dimensions which ere
not less than LVdp x Vup for comventionsl shells is based on the
folloving covsiderstions. Ae 18 known from the theory of firing,
the probability aof the shells hitting the terget depends on the dimen-
sione .of the target and on the dispersion of the points of impact.
The smaller the dimengions of the targel and the greater the dis-~
‘persion, the smaller the probebility of the shell's hititing the target

and, consequently, the greater the mean snticipated percentage of
misses in firing. o »

The following relastionship exist: between the avsrage
anticipated percentage of misses and the dimensiocns of the target:

Dimensions of Target (G x F) : Avorage anticipated
___percentage of misges.

0.5 4V x 0.5 kvd ) _:

1 W x 1 A&¥p 93 | |

2 Wi x 2 Mdp | o . T e e
3 & x 3 & - 53

b :V x & : ‘ 3§

3 A\ x 5 1

6 WS : & ime 8

T & x 7 kmp L

'8 Wdp x 8 AVbp N

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

Or. the: basis of the dats given oo the relstionship between the
meean anticipated percentage of misses and the dimensiocns of the target,
it is possible to conclude that the most noticesble increase of the
mean anticipeted percentage of misses 1s observed vhen the dimensions.
of the target become less than &4Vdp x 4¥bp. And this means that firing
at targets the dimensions of which are less than LVdp x B¥bp 1s not
economical and can he considered advisable only if the target is of
special importance. Moreover, the commending officer who 1s planning
the firing, vhen selecting targsts less than 4Vdp x 4Vbp in size, must
estimete the poesible pumber of misses and resclve the problex of :
the advisability of firing oo the given target.
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. For destruction by heavy rocket artillery with special shells,
targets are selected that require & degree of destruction which is .
not produced by conveniional shells. Among these targets are atamic
wespoms, gulded missile launchiug mounte, psrscansl under cover, and
enexy combat equipment. When firing special shelle, the mission of
destroying or meutrelizing the target may be assigned.

An important elemsnt of preliminary preparatiom and fire plan-
~ ing for heavy rocket srtillery ie the determination of the required
degree of destruction of the target and the determination of the fire
mission. This 18 a complex task for the resolution of which it is
necegsary to have experience and the ability to eatimate carrectly
the iwmpartance of each target in the developing cowbat situation. In

pexforming this mission, ome mmy find the following comsiderstions
useful. _

- To determine the required degree of destruction of a target it
is esgential to select correctly the appropriaste nmumerical character-
istic (the indicatar of the required degree of destruction of the
target). ' o

When selecting the indicstaor of the required degree of destruc-
tion, one cen provisiomally divide targets into the following two

& wps? - - )

-the first group 1s point targets the destruction of each of

-vhich is achieved when the shell hits the target, or a certain area

called the cited target ares (privedennays ploshchad tseli);

- the second group is large targets far the destruction of
vhich it is required to put out of action & certein number of
separate elements of the target; tc put out of action a certain
percentage of the persomnel, fire weapons, ar structures.

- The probability of covering the target with a zone of
destruction from Just one ghell serves as the indicatar of the
required degree of destruction for targets in the first group
(the probedbility of destroying the target) - Rn.

kY
%
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The mathematical expectation of the percentage of personnel,
combat equipment, or imstallations put out of action may serve as
the indicator of the required degree of destruction of targeis in
the second group (the meen anticipated percentage of personnel,
wveapons, or installstions put out of action) = Mp.

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. requir’ed probability of
destroying the target Rn, and when plrnning fire on targets in the
second group, the required mthemtical expectation of the part of the
“target being destroyed - Mn.

When selecting Rn, 1t is essentinl to bave in mind that the
greater the Rn, the higher the degree of reliability of accoumplishing
the fire mission, but the lower the economy of fire. There will be
a particularly sherp decrease in the economy of fire vhen the Rn is
set at more than 0.9. The requirements of reliabnity and economy
of fire are best rul.filled vhen Ro=0.9. -

) The selection of the indicator for the required degree of

" destruction of a target of the second group My 1s done in accordance
with the mission and firing conditions. On the besls of experisnce
of combat use of ground artillery and bomber aviation, it is ususl
to reckon that complete destruction of a target is achieved when.

Mg = 50 to 70%, neutralization when Mp = 10 to 30%, and attrition
when Mo = 1 to 3%. It is impossible to indicate precisely %the value-
of Mo vhich would ensure that a given fire mission will be performed
reslably. This problem must be solved by the commnding officer
plenning the fire, on the basis of the evaluation of the importance
of the target and taking into consideration the actuval combat situation.
The Mn values given above may be used se approximate initial date

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 artillery is the planning or 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 celled to fire upon, the
expenditure noems for shells which would ensure that fire missions are
reliably and economically fulfilled in ell poseible fire eventualities

-T-
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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 ueing
the thecry of fire for targets in the second group because the
overvhelpming majority of factors on which the required expenditure
of shalls depends daly mathemetical evalustion. However, formiles.
have been worked out by using the theary of fire which maks it
Possible to determine ths expenditure of shells which carresponds
tothzulhctedindimtuctthemquinddagr’eeoftarsetdzstms
ticn - Ru ar Mn. As far as the selaction of Rn or Ma and the
Mmtimdmmwwmotlm oo each targst
are concerned, this mmy be decidsd by ths commnding officer (coamandar)
vho plans the fire and assigns ccabat missions to units (subunits) of
the heavy rocket artillery. The expenditure of shells required
for carrying out the fire mission may be dstermined with the aid
of sultable farmalag, tadbles calculated in adwvence, or graphs.

The required expenditure of couventional shells N, which meets
tmwumamauimddamwmmwtimdahrge
terget Mo um«md.bythermh :

Mxete

| ()
P x 8
vhere M - the required dagree of targ;t destraction {(mean required
percentags of destruction of personmel, combat equipment,
or sn-uctures )i
P - the provability of the rocket's hitting the target;
8ts - the terget area (in o );

ﬂg_-?m:éthezmedtargctdutmctimnthmerocket
in J)

The values of Mo and P are et;n-cssed in the same units (either
in percenteges or decimal tractions)

.f m procedure for determining the expenditwre of ghells by
means of formula (1) is as follows:

-
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l. The dimensions of the target ere determined: depth G,
width F, end ares Bts. ’

'2. The mean errors Vdp and Vbp that define the dispersica of
the points of fmpact of the rockete, taking into saccount errars in
preparation, are determined by mesns of specisl tables or &ccarding
to the formulast

(2)

3. The depth of the target G is maediny_g_andm width
of the targst P in Vip, i.e., thevalmeareculcuhted:
e r
Y . Yp :

b. According %o the vilues Go and ¥, enter into the table of
provabilities (table 3) and determine the probebility of the shell's
hitting the target P in percentages.

5. The required degree gof tbs target destruction Mo 1s sssigned
in accordance vwith the nature of the target and the type orrtirc
u=ission.

é. Mamctthezoneotdesmctimsg_s,thet corresponds
tothegimchanandthemtmattheu*mummpad
acccrding to & special table.

7. The appropriste values are substituted in formula (1),
and the required expenditure of ghells 1e determined.
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Table of Probebilities (In §)

r 8 h.o 1.5]2.0}2.5/3.0{3.5]%.0/%.5]5.0}5.5}6.0 6.5§7\.o 7.5]8.0
__o - . . ‘1
1.0 | 7] 20] 13] 16| 18] 20| 22| 23] 28] 25| 25] 26} 26| 26} 26|
1.5 1 10] 15| 19} 23] 27| 30} 32| 34! 35] 36| 37| 38| 36| 38 38}
- 2.0 |1 " 19] 25] 30] 34| 38] 1] kh] M5] k7] WB| k9] k9] k9| 50O
2.5 | 164 23] 50| 36| k1| k6| Sofj52| 55| 56 58| 58| 9| 59! 60
" 3.0 | 28| 27| 34| k1| Ty 52| 5T| 60| 63| ok | 66( 67| 68| 68 68
i-i 20] 30] 38) 46] 52| 58| 63| 66] 69| TL{ 13| T4{ T5{ T5{ T
.0 [ 2| 32 k1] S0{ 57| 63| 68{ 72| T5| TT7{ 79| 80} 81| 81 82|
ks | 23} 36! W] 52| 60] 66| T2| 76| 79| 82| 83| 85| 86| 86} BT
5.0 | 24 35! 45} 55| 63] 69| 75| 79| 82| 85 87 83 89 90; 90
5.5 | &} 36 :g 6l 71| T7! 82185188/ 90j91] 9293 93: .. )
. 6.0 | 25137 58/ 66 T3, 79:83(87.90, R 93 HKiB B,
6.5 (2 38'49'58 67 T4 80658 9 93 9% 9B B K
7.0 26 38 L9 59 63 75, €1:86 89.92 % 95 9%, 97 B
7.5 2 38 49 59 68 75 81'86 90 93 95 9% 9 B B
8.0 263850_606876-,82,87_90*9395 97 B B 99
Note: Gy, - depth of targst (in Vdp)

- width of target (in Ybp)

Sy

le: The terget is exposed persocanel on & sector where ¢ = 2.0 km
and ¥ = 1.5 km., We must determine the required expenditure of |
coaventiocnal she.u.a 1f the required degree of target destruction is
Mo = 10%, the grea of the zome of destruction of the shell is : »
8ts = 0,003 km" and mean errar ¥dp = 0.5 km and Ybp = 0.3 km.

Solution:

1. mmsimsotthetnrget(tromthemumsatt&wmnple)
G = 2.0km; F = 1.5 kn; Bts = 3.0 ku?,
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2. Mean errars (from the conditions of the example)

Vo = osuamm-—- 0.3 km

3. Heoalcuhteacccn-di.ns to formulsas (3)goand.
_C_p--—fk and Fo - —~3-- 5

k. According to values = handg_g 5, we detearmine by
means of the table of probabilities thet P - 75%

S. We substitupe in formula (J.L
M = 10§; P = T5%; Bte = 3.0 kn¥and 8z = 0.003 kn®
and obtain the required expenditure of shells:
_ 20 O = qa
.l—’75x o5 133 shells.

under conditions of the exsmple examined, it is
necessary to assign 133 shelle for tiri.ng to dsetroy 10$ ct the

: Using formula (1), 1t 18 posuble to campile auxiliary tables
and grephs for each type of shell, facilitaténg celculetioms 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 coxbat formation areas of heavy rocket artillery. This
question must be resolved, es & rule, after the targets have been
selected on vhich a given unit (subunit) will dsliver fire.

In selecting the combat formtion area, it is essemtial to
try to ensure the greatest possible probadility of hitting the

~ selected targets.

Wwobmatmtim for firing is tbo
selectionotthemtaduutégemuthodo&ﬁrmgma . A8
is well know, this problez is one of the bagic problems
and practice of ground artillery fire.

target
of the
-11-
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When vmrki.ng out the most advantageous methods for riring on-
large targets by tube and field rocket artillery, it is thought thst
a method which ensures a unifarm destruction of all the sectoar being
fired on is most sdvantagecus. But as is well known, to achieve
wnifamity of destruction of the vhole sector, it is necessary to
deliver fire from several elevetion and deflection settings. With
this type of fire the nuuber of misses amounts to 50 to 60 percent,
ar even more, ,

In this way, the unifcrmity of destruction of large targets by
tube apd rield rocket artillery fire is achieved at the expense of
an upeconomic expanditure of 50 to 60 percent of the shells fired
et the target. ,

Although this situation 1s considered permissible for tube and
- £ield rocket artillery, it is completely umccepta’ble for heavy
roclwt ‘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 percemtage of hits on the
R target. The method by which the greatest percentage of hits on the
target is ensured must de considered the best method of firing,
regardless of whether uniformity of destruction is emsured or not.
If, for exazple, two poesible methods of firing ere examined, one
of which ensures that 92 percent of the shells will hit but the
distribution of the points of impact of shells in the target area
38 not unifarm (for example, normelly (po norelncum zakonu) ), and the
second method ensures &8 uniform distribution of the pointe of impact
of shells in the target ares but the percemtage of hits is not G2 per-
cent but,. for example, 60 percent, then, when firing heavy rocket
artillery it is pecessary to employ not the second method of firing
on the terget but the first because it is more ecoramical.

As a result of evalueting the effectiveness of the fire of heavy
rocket artillery, it has been established that if the dime.sions of
the target 4o not exceedSVd x§ Vb, then the fire must be delivered
in a coaverged sheaf on the center of the target, regardless of whether
a single battery, battalion, regiment, or btrigade is called upon for

: : fire. But if the dimemsions of a target exceedsVd x gVb, then to
. : engure greater uniformity of target destruction, 1t 1is a ble to
N fire on the target in euch & way that the extreme pointas of aim

8.8
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(points at which the fire is d.irected) are located at a distance of
not less than 3Vd in depth end 3Vb in width from the secter boun
The munber of sight settings and the width of the sheaf must also
bs determined om the basis of ‘thsece sasiderations.

These mortant special features have their place in the
oarganization of date preperation for heavy rocket artillery fire.

On problems of organization and data preperatiom far firing, it

‘18 possible to express only preliminary observations at the pment
tine.,

- Research conducted in the Artillery Engineer Acedexy skows that
topogrephicefibgfptic preparation for firing by heevy rocket artillery
at ranges of up to 50 to 60 km can be dape by the same methods as the
rrtillery survey for field rocket artillery fire. Only insignificant
peculiarities appear in calculating geodetic data for firing wben
the target =4 the firing positiom are locsted in different zomss.

In this case, it 1s necessary to recompute the target coordinstes inmto

| the firing positiocm zome, ar to couvert the rectanguwlar coordinates
’ of the target and firing position into geodetic coordinates and perform

the tasgk of dzterm.ni.ng the range and azimuth of fire in geodztic
coordinates. :

As regards the meteccologlcal preparetion for firing by heavy
rockst art{llery, there are very impartant features here in com-

parison with the metearoclogical preparation for Firing tube and
fi{eld rocket artillery.

In connection with the long ranges of fire of iniividual types
of heavy rocket artillery a&nd the great heights of trsjectary,
serious difficulties arise in determining the metearological fectors
for the passive sector of the trajectary. Besidss, being armed with
heavy rocket artillery with differect ballistic properties of the
shells makes it impcssivle to compile a single metearclogical
bulletin for all the heavy rocket artillery. In comnection with this,
it is advisable to determine the ballietic wind and the ballistic
tamperature varisation directly in the bettalions on the basis of re-
sults af probing the atmosphere. .

. Y
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~must be given the maximum attention when working out methods of

To ensure the timely receptict of meteorological data,
precise coordination is essential between battalion staffe and
‘metearologicel stations. The moment for starting the probing of
the atmosphere and the mwomsnt £ the arrival of metearologicel
data at ths battalion staff must be determined by bektalion staff
apd be communicated to the chief of the metecrological station eo

.that by the time firing starts at each target fresh data om ndteo:roloacal
Ciring canditim would arrive st the battalion stars.

™he ealcuhtiou of dnta for heavy rocket arti{llery fire is
done, as in other types of artillery, with the halp of firing tables.
However, the scope of the camputetions during preperation for firing
by heavy rockst artillery is consideradly greater tham far growad
artillery, and the calculations themselves are comsideradly more com-

plex #nd require specisl training of the cm;mw persomnnel (vychislitel)
and battalion staff officers.

Accuracy in the preperation o’ data far firing is one of' ths
factors determining the effectivencss of the fire, and therefore it

preparttion for fire snd also within the system of combet training
of artillery officers.

In conclusion, let us note that decause of the lack of experience
in the combat use of hesvy rocket ertillery the warking out of methods
of preperation for firing iz being dome on the basgis of ihecreticsl
research and also on the basis of firing renge and troop testing of
the ghells of the beavy rocket artiliery. Becauss of this, the special
technical training and ~rtillery marksmsnship training (ertilleriysko-
strelkovays podgotovka) of officere covcernsd. with the probvlems of
fire and combat use of heavy rockst artillery sssume specisl impartance.
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