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NOMENCLATURE
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Aiming error in mils C

Above ground level
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Ballistic dispersion in mils standard deviation
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Probability of damage
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of individual bombs
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one stick of bombs
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range aiming error
range ballistic dispersion
deflection aiming error

deflection ballistic dispersion

Slant range from release to impact of each bomb
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WR 4 Deflection weapon radius
Range weapon radius

X Total range displacement from the aim point of a bomb impact

Component of X due to alming error

o
Kl
o=
—
=

i i

Component of X due to ballistic dispersion
Xg Component of X due to stick pcsition

Y Total deflection displacement from the aim point of
a bomb impact
Yporp  Component of Y due to aiming error
Component of Y due to ballistic dispersion
Yg  Component of Y due to stick position
: Zp  Altitude at release of the first bomb
; OXAE Standard deviation of range aiming error*
*

OXRD Standard deviation of range ballistic dispersion

Oyar  Standard deviation of deflection aiming error*
*

UYBD Standard deviation of deflection ballistic dispersion

*Expressed as feet in the ground plane. z
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INTRODUCTION

Attack aircraft often release a stick of bombs in a given pass over
a target in order to maximize the probability of kill (Py). Each release
in the stick normally consists of a single bomv or pair of bombs. Pk
varies with the ground spacing between releases, and ground spacing
varies with the time interval between releases., Heretofore, the minimum
release interval (MRI) has been constrained due to hardware and safety
limitations. Hence, Py may be limited by MRI.

As delivery accuracy improves, the optimum ground spacing (the
spacing required for maximum Py) decreases. The A-7E, with its improved
delivery accuracy, requires closer spacing than older aircraft and its
Py may be more restrained by MRI.

Investigations into the feasibility of reducing MRI have been
initiated. The purpose of this report is to determine the sensitivity
of Py with respect to ground spacing and thereby enable determination
of the amount of increase in Py for anticipated reductions in MRI.

SCOPE OF STUDY

This study encompassed Mk 82, 83, and 84 low-drag bombs, point and
unitary land targets, releases in sticks of singles and pairs from parent
and multiple racks, and release conditions in the neighborhood of 45-deg
dive angle, 480 knots velocity, and 6,000 ft above ground level (AGL).

It was presupposed that MRI would not generally limit the Py of area
targets (an assembly of point or unitary targets). Aiming errors of

14, 10, and 6 mils circular error probable (CEP) and ballistic disper-
sions of 5 and 3 mils standard deviation were employed. The type and
quantity of weapons and the loading configurations employed are appro-
priate to the A-7E, and are shown in Table 1. The symbology is identical
to that in the A-7E Tactical Manual. The Py computations accounted for
rack location and ground impact offsets in range and deflection for bombs
released from shoulder positious on multiple and triple ejection racks

(MERs and TERs).
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TABLE 1. Loading Configurations Employed.

NUMBER T e STATION NUMBER
OF BOMBS 1 2 3 4 5 6 7 8

. woans | & | 4 | ¢

: R iid 5 B T

R L] 4

o 1 =s LW o
- |7 ¥
S ECRRER:
SR ¥ ¥

* TWENTY-FOUR MULTIPLE RELEASES OF MK 828 FAOM THIS LOADING CONFIGURATION ARE ONLY
HYPOTHESIZED. CURRENT LOADING RESTRICTIONS ON THE A-7E PERAMIT NO MORE THAN 20 MULTIPLE
RELEASES OF MK 82S.

The Pg computations assumed that the ground spacing selected by the
pilot--the spacing before superimposition of bomb dispersion--remained
constant between weapons or pairs of weapons. The A-7E Operational
Flight Program (OFP) varies the release interval throughout release of
the stick in order to maintain this spacing constant. For a given
spacing, the release interval varies with normal acceleration and
velocity of the aircraft during release of the stick. It will vary
clightly even with constant normal acceleration and constant velocity,
because of changes in position and velocity direction of the aircraft.
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Only for very long sticks will changes in normal acceleration and
velocity be large enough to significantly vary release interval.
Figure 1 gives the relationship among release interval, spacing, and
normal acceleration for one release interval centered at a 45-deg dive
angle, 48C knots velocity, and 6,000 ft AGL. This relationship is
sufficiently accurate to use for multiple releases in the neighborhood
of the stated conditions.

If the release interval computed by the A-7E OFP is less than the
MRI, the MRI is used as the release interval and this results in a larger
spacing than was selected by the pilot. This spacing varies within the
stick as conditions change, but the spacing corresponding to the average
release conditions and to the MRI in Figure 1 is sufficiently accurate.
The next A-7E OFP is expected to incorporate an MRI of 20 msec for
parent-rack releases and 60 msec for MER/TER releases at normal acceler-
ations exceeding 2 g. At less than 2 g, the MRI for MER/TERs increases
at 93 msec/g. If a solid-state stepper switch is incorporated in the
MER/TER, it is expected that the MRI can be reduced to at least 40 msec

above 2 g.
100 _ A
[ /

RELEASE INTERVAL MSEC
aTT——Y
-\_\_\_\_\___\_
s

SPACING, FEET

FIGURE 1. Release Interval Versus Spacing and Normal
Acceleration (at 45 deg/480 Knots/6,000 ft AGL).
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METHODOLOGY IN Pg CALCULATIONS

The probability of damage to a target from one bomb (P) is a func-
tion of the impact position relative to the target, the weapon type, the
type of fuzing, the target type, and the specified damage criterion. It
has been determined empirically that the Py of general-purpose bombs
against most point and unitary land targets can be treated by one of two
damage probability functiors. The constants in the functions are deter-
mined by the target, weapon, fuze, and specified damage criterion; they
are a measure of weapon/fuze effectiveness against a particular target
for a specified damage criterion.

One type of damage probability function is expressed in Eq. 1
x \2 v \2
¢ = ool (k) - () 1
*P| ~\WR, WRg (1)

where X and Y are range and deflection miss distances from the target,
and WR, and WRq are range weapon radius and deflection weapon radius.
WR, and WRq are dependent on weapon impact angle as well as the target,
weapon, fuze, and specified damage criterion. WRy and WR4 are reduced
to two other convenient parameters, mean area of effectiveness (MAE) and
"a", which are defined in Eq. 2 and 3.

m=['7‘mpdxdy=w-wnr-wnd (2)
er
a= ﬁi; (3)

MAE is dependent on the same factors as WRy and WR4, whereas "a" is
dependent only on the impact angle. From Eq. 2 and 3,

. a\%
W, - (MAE a)
m

and

WRI'
a
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Hence, if MAE and impact angle are known, P can be compu:ied by Eq. 1 as

a function of impact position from the target. Values of MAE for combi-

nations of target, weapon, fuze, damage criterion., and impact angle and
"n_n

values of "a'" for various impact angles are listed in the Joint Munitions
Effectiveness Manuals (JMEM) and other weapons effectiveness publications.

The second type of damage probability function considers P a con-
stant within a rectangular area centered on the target and zero outside
this area. ‘1i1e value of P within the rectangle is referred to as the
probability of damage given a hit (Pyp). The dimensions of the rectan-
gular area, Lpr and Wgp, are the dimensions of the target extended by
twice the effective miss distance (EMD). Figure 2 illustrates the
makeup cf the rectangular area. The values of Pyp and EMD are determined
by the target, weapon, fuze, and selected damage criterion, and are
also tabulated in JMEM and other weapon effectiveness publications.

ETD
= TARGET Wer
EMD EMD

FIGURE 2. Effective Target Area, LET x WET.

The damage probabilities of the individual bombs in a stick are
assumed to be independent of one another. The probability of damage for
an entire stick (Pgr) was computed by Eq. 4

Pgp = L= A1 = Fu)y (1 ~=Pp) =»» {1 ~ Pyg) (4)

where P, Py °°-, PNB are the damage probabilities of the individual
bombs and Ng is the number of bombs in the stick.

Using the Monte Carlo technique, the final probability of kill for
any given stick, aiming error, and ballistic dispersion was computed by
averaging Pgr over many replications (v3,000) of releasing this stick.
Each bomb in the stick for any given replication was displaced in the
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ground plane from the aimpoint--which in this study was always the center
of the target--in range (X) and deflection (Y) according to Eq. 5 and 6.

X=Xo+ Xyp+Xgp = X5+ Rypp O%ae * Rxep “xeD ()
Y=Y+ Yo+ Yo, = Yo + Ryup Oyag + Rypp Oymp (6)

Xg and YS are runge and deflection components of the bomb's position
relative to the center of the stick. Xpag, XD, YAE, and Ypp are dis-
placements for range aiming error, range ballistic dispersion, deflection
aiming error, and deflection ballistic dispersion. OXAE’ OXBDo OYAE and
OYBD are standard deviations for range aiming error, range ballistic
dispersion, deflection aiming error, and deflection ballistic dispersion.
The Rs are Gaussian random numbers, a set of which has a standard devia-
tion of 1. The (X,Y) displacement of each bomb determined its value of
P. Pgr for that replication was computed by Eq. 4. Pgp was averaged
over at least 3,000 replications to yield a Pg value with an accuracy of
approximately 0.01 standard deviation.

Since Xgp and Ygp are random for each bomb in a stick, a new pair

of RxBD and RYBD values were generated for each bomb in a given repli-
cation. Yxgp and Oypp for each bomb are given by Eq. 7 and 8

Bgq - SR
o = @)
XBD 1,000 * sin I
Bq - SR
P, SeSu ol 8
9vBD = "1,000 e

where Bq is ballistic dispersion in mils standard deviation, SR is slant
range from release to impact, and I is impact angle. It is seen that
Oxpp for each bomb varies with SR and I and Oygp varies with SR. So

XD and Ygp are determined by the Rxpp, Rypps, SR, and I values of eacn
bomb.

All the bombs in a replication of a given stick have the same value
of Xpg, and the value is that of the first bomb. This is because, once
the first bomb is released, each succeeding bomb is released to impact
one spacing ahead of the previous one. Consequently, Rxag and 9XAE have
the same values for all the bombs. OUxaAg is given by Eq. 9

AE * (SRp)?

e e e 9
XAE ~ 1,177.4 - Zp "

o}

10
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: ' where AE is aiming error in mils CEP, and SRy and Zp are the slant range
and altitude from release of the first bomb to the target.

The A-7E OFP computes an azimuth solution continuously during
release of the stick; therefore, if the pilot attempts to steer the
azimuth solution throughout release of the stick, Yap will vary with
each bomb. The errors in the aircraft sensor inputs that are involved
in calculation of the azimuth solution are assumed to remain constant
during release of the stick. This assumption requires Rypar to be the
same random number for cach bomb in the stick. “yal is given by Eq. 10

AE * SR
_ AE - SR 10
vag T 1,177.4 (10)

where SR is the slant range from release to impact of each bomb.

The expressions for Yxar and JYAE given in Eq. 9 and 10 both assume
that the range and defl!ection angular standard deviations of aiming error
are equal. For the present A-7E system, this assumption is reasonably
substantiated for the release conditions in this study by flight test
data and error analysis paper studies. A deviation in this assumption
is relatively unimportant, because this study was not so concerned with
absolute values of Pg, but rather with the amount of Py change with
change in Pyg-dependent parameters.

In general, it can be expected that, as a stick of bombs varies in
quantity, spacing, and normal acceleration, the release condition of each
bomb (namely, its velocity vector and position) will change also. It was
seen from previous discussion that the Oxpp, 9yag, and 9yBp values of the
bombs were dependent on their respective release conditions and that OXAE
was dependent on the release condition of the first bomb. Hence, Py
is dependent on how the release conditions of the bombs in a stick vary
with quantity, spacing, and normal acceleration.

There is no unique change in the release conditions of the bombs for
a given change in quantity, spacing, or normal acceleration. The release
conditions change according to how the individual pilot alters the pre-
release flight path for the given change in quantity, spacing, or normal
acceleration. It was found impossible to determine the most probable
alteration of the pre-release flight path. However, possible ways to
alter the flight path were considered. The one that seemed the most
tactically realistic required all deliveries--regardless of the quantity, 1
spacing, or normal acceleration--to have the same minimum pullup altitude.
This criterion resulted in minimum change in the release conditions. The 3
change was sufficiently small to allow the same release condition to be
used for all the bombs in all sticks to calculate Oyxap» OXBDp» OYAE, and
oygp. This approximation gave sufficient accuracy in Py, provided the
longer sticks were dropped at normal acceleration of 2 g or more and the
shorter sticks at 1 g or more. Since long sticks dropped at low g are

11
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tactically unrealistic, this approximation does not restrict unnecessarily
the Py data. The common release condition was 45-deg dive angle, 480 knots

velocity, and 6,000 ft ACL.

The Pgs of sticks of bombs were computed for representative values
of MAE, Lgt, Wgp, and Pyp. The PK data are presented in the Appendix.

DISCUSSION OF RESULTS

The primary factors that affect probability of kill are listed
below into one of three groups (I, II, or III) according to their
relative effect in improvement of probability of kill:

I. Reduction of aiming error

II. Decrease of minimum spacing
Release in pairs vice singles
Increase in the number of bombs
Increase in bomb size

I11. Variation of bomb dispersion
Variation in loading bombs on MER/TER racks.

R s S e e

Although these factors are obviously interdependent, the primary emphasis
in this discussion shall be how these factors relate to the minimum

possible spacing. i

az0= i

Sticks of singles and pairs of bombs having the same number nf bombs
and stick length have the same Pg values, provided the spacing of pairs ]
does not exceed bomb dispersion in range by an order of magnitude. Con- 3
sequently, the maximum Pg values for sticks of pairs and singles are
equal and the value for the stick of pairs occurs at a larger spacing
than tne value for the stick of singles. Additionally, the Pgx for
spacings larger than the spacing at maximum Py for pairs is always 7
greater for the stick of pairs than for the stick of singles. Figure 3 3
depicts the relationship of Pg for sticks of singles and pairs. Since '
the MRI is the same for singles and pairs releases, the maximum available
Px for release in pairs is normally greater than, but never less than,
the maximum available Py for release in singles. Hereafter, discussion

shall assume release in pairs.

TR .

et b ok i g Pt

A decrease in bomb dispersion generally improves the maximum avail-
able Pg for smaller aiming errors, smaller bomb quantity, and harder or
smaller targets. A decrease in disversion from 5 to 3 mils generally
effects an increase in Pg from O to U.05. Typical increases can be seen

12
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from Table 2. The Pg values given are the maximum available assuming
a minimum spacing of 20 ft for four- and six-bomb sticks and 40 ft for
sticks of more than six bombs. It is concluded that, for realistic
cases, bomb dispersion has only a limited effect on Py,

TABLE 2. Effect of Bomb Dispersion on Maximum
Available Pk (Pair Relcases).

% Aiming Bomb b

s MAE4 error, dispersion, (190 @8 e

: mils mils 4 6 10 12 18 24

i 2,000 14 5 0.09 |0.12 |0.17 ]0.18 [0.23 |0.25

1 3 0.09 |0.13 |0.18 }0.19 [0.25 |0.25

? 6 5 0.25 |0.35 |0.35 |0.35 [0.37 {0.37

3 3 0.30 |0.40 |0.41 |0.38 [0.39 {0.37

] 20,000 14 5 0.48 |0.58 [0.71 |n.74 [0.84 |0.86

3 3 0.50 |0.60 |0.72 |0.75 {0.84 {0.85
6 5 0.84 10.91 ]0.97 {0.97 |0.98 |0.98

3 0.87 10.94 10.98 (0.98 |0.99 [0.98

@ Mean area of effectiveness.
b Minimum spacing: 20 ft for six bombs or less, 40 ft for more than
six bombs.

1 Pe “——_ PAIRS
FIGURE 3. Pk Versus Spacing
Relationship Between Sticks
SIDGLES of Pairs and Singles.
SPACING

13
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Variation in Py caused by changes in bomb loading configurations
was examined and found to be small. Figure 4 shows four different
configurations of eight Mk 82s, which represent the most extreme vari-
ation in impact patterns of allowable loading configurations on the
A-7E. Table 3 gives the Py values for these configurations. This
extreme case of impact pat%e,n variation is seen to have only a small
effect on Pg. It is concluded that loading configuration has a negli-
gible effect on Pg.

TABLE 3. Pk of Mk 82 Loading Configurations
Shown in Figure 4.

% Pair releases; aiming error = 10 mils; bomb disper-
sion = 5 mils; minimum spacing = 40 ft.
Configuration
TALEEit I 1 111 v
MAE = 10,000 sq ft 0.60 0.60 0.62 0.61
D 15 SR SO 0.24 0.2 | 0.28 0.27
PHD == ]..O

STATION NUMBER
CONFIGURATION

2 3 4 5 6 7

e v
¥ Y

FIGURE 4. Schematic of Four Allowable Loading Configurations of
Eight Mk 82 Bombs on the A-7E.

A < | G| ] |-
4
N
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For sticks released in pairs against a given target, the four
primary factors influencing Py are aiming error, minimum spacing, bomb
quantity, and bomb type. The relationships among these four factors
are portrayed in Figures 5 through 12. Each figure covers one effective-
ness model for a hypothetical target. The target is given a likely
value of the appropriate effectiveness parameter (MAE, EMD, or Pyp) for
each bomb type (Mk 82, 83, and 84). Py values corresponding to these
parameter values were inter:olated from those given in the Appendix.

Each figure has a plot each for 14- and 6-mil aiming errors.

Each plot includes a set of curves for each type of bomb. In each
set there is a curve for each type of MRI mechanization. A 3.2-g normal
acceleration was assumed for each mechanization. Each curve represents
the maximum available Py for that particular MRI and bomb type. The
maximum available Py values for MRIs of O and 20 msec for parent rack
releases are always equal; therefore, these two cases are represented
by one curve. There are three curves for MER/TER releases, one for each
of three postulated MRIs. The upper curve is for an MRI of 0; it is
included as a limiting case to represent the maximum capability. The
two lower curves are for MRIs of 60 and 40 msec and represent the
capabilities for MER/TERs with the present electromechanical stepper
switch and a representative solid-state stepper switch, respectively.
From Figure 1 it is seen that the 20-, 40-, and 60-msec MRIs correspond
to 20-, 40-, and 60-ft spacings at 3.2-g normal acceleration. The
loading configurations for the various bomb quantities used are given
in Table 1. The maximum quantity listed in Table 1 for each type of bomb
is the maximum quantity of that type that can be loaded on the A-7E.

Several conclusions can be drawn from Figures 5 through 12. They
are discussed in the following paragraphs.

As mentioned previously for parent rack releases, an MRI of 20 msec
yields the same maximum available Py as an MRI of 0. Hence, the 20-msec
MRI, which had been planned for incorporation in the next A-7E OFP,
represents the maximum capability for stick releases from parent racks.

The improvement in Py achieved through a reduced MRI for MER/TER
releases increases as aiming error is decreased. A reduction in aiming
error can be very effective in improving Pg, but only if the reduction
is accompanied by a reduction in MRI. Reducing the aiming error from
14 to 6 mils without reducing the MRI often results in little Py
improvement.

For MER/TER releases at a given MRI, the smaller the aiming error,
the smaller the improvement in Pg resulting from an increase in the
number of bombs in the stick. For most targets, no increase in PK is
effected by increasing the bomb quantity from 12 to 24 Mk 82s at an
aiming error of 6 mils and an MRI of 40 msec.

15
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At a 6-mil aiming error and a 60-msec MER/TER MRI, the Py achieved
vsing six bombs from parent racks is very nearly as good as that achieved
using two or four times as many bombs from MERs. For most targets and
an alming error of 6 mils, twenty-four Mk 82s released from MERs at a
60-msec MRI yield lower Pgs than six Mk 82s released from parent racks
at a 20-msec MRI.

At small aiming errors, larger Pygs can be achieved by releasing
Mk 83s or Mk 84s from parent racks at an MRI of 20 msec than by releasing
a large quantity of Mk 82s or Mk 83s from MER/TERs. At an aiming error
of 6 mils and for most targets, four Mk 83s released from parent racxs
at 20 msec yield at least the Pg of twenty-four Mk 82s released from
MERs at an MRI reduced from 60 to 40 msec. Five or six Mk 83s or four,
five, or six Mk 84s would obviously yield 2~ even higher Pg.

N S e R e i N = - -
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CONCLUSIONS

The following are the most significant conclusions of this study:

1. Realistic variations in bomb dispersion and loading configuration
have no significant effect on Pg.

2. For single and pair sticks with the same MRI and the same number
of bombs, the maximum available Py for the pair stick is better than or
as good as the maximum available Py for the single stick.

3. A sizeable reduction of aiming error and/or sizeable increase
in the quantity of bombs effect a substantial Py improvement only if
accompanied by a sizeable reduction in MRI.

4. The 20-msec MRI for parent rack releases is smaller than
necessary to achieve optimum spacing for maximum Pg against most targets,

5. The reduction in MRI from 60 to 40 msec for MER/TER releases
improves Py, but is not nearly sufficient to allow optimum spacing for

maximum Py against many targets.

6. As aiming error decreases, better Pgs can be achieved by
dropping Mk 83s or 84s from parent racks at 20 msec than by dropping
larger numbers of Mk 82s or 83s from MER/TERs at 40 msec.

25
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Appendix

LISTING OF PK VALUES




NWC TP 5€12

TABLE 4. Probability of Kill (Pg) for Sticks of Mk 82, 83, and 84

Low-Drag Bombs, Mean Area of Effcctiveness = 500 sq ft.
Aimi Ballistic Singles .
Weapon erro:? dispersion, 05 1 Specing, f&

mils mils pairs 0 20 40 60 80 100
14 5 Eingles .02 021 .02 1 021 .02 1,02

airs .02 .02 .02 .02 .02 ‘o .02

3 E’“‘L‘L .03 | .03| .03 ] .02 .02 | .02

airs .03 .03 .03 .02 .03 .03

|iingl= .04 .04 .04 .03 .03 .02

4 10 5 s 104 | .04 ] .04 ] .04 ] .04 | .03
P 203,04 3 singles | .06 | .0u) .0af 04 031,03
natre . 04 04| .04 | .04 | .G4 | .04

5 singles |08 | .07] .06] .05] .04 | .03

6 pairs .08 .07 .07 .07 .07 .06

3 ingles | 10 | .10] .08/ .07 ) .05 | .04

pairs .10 .10 .10 .10 .08 .07

5 singles .03 .03 .03 03] .02 .02

14 pairs .03 .03 .03 .03 .03 .02

5 3 isingles .03 03] .03 .03 ] .02 .02
pairs .03 .03 .03 .03 .03 .03

" 82,83,04 - . [singles | .05 | .05] .04] .03| .03 | .02
pairs .05 05| .o5| .05| .04 | .04

3 singles .05 [ .o5] .o5] .04] .03 ] .03

pairs .05 .05] .05 .05] .05 | .04

5 | singles .09 200] ,07] 051 .04 ) ,03

6 pairs .09 | .09) .09] .08) .07 | .06

3 singles | .12 | .11] .09] .06| .05 | .04

pairs 12 .12 .11 .09 .08 | .07

14 5 | sipgles | .03 L0310 031 ,021 .02 ] .02

pairs .03 04 ,041 .03 .03 .03

3 [singles | .03 | .04 .03] .03] .03 ] .02

6 pairs .03 .04 .04 .04 .03 .03
MK 82,83,84 10 5 | singles .06 .05] .05] .04] .04 ] .03
pairs .06 .06 .06 .05 .05 .05

3 | singles | .06 | .06] .05| .04] .03 ] .03

pairs .06 .06 .06 .06 .05 .05

6 5 s | .1 ] .11] .o08] .o5] .o4] .03

pairs +11 +11 .10 .09 .07 .06

3 t;ng],gg .14 212 .08 :06] .05 .04

airs .14 .14 .13 .08

14 5 ingles | .06 oSl .04 .02

airs .06 .03

3 isingles .06 .0 .04 .02

10 pairs 06| . % .06 .04
MK 83 10 5 singles 081 .02
pairs .08 .04 .07 .04

3 lsingles J01 .o .05 .02

pairs .10 .0 s .04

6 5 m -16 -1] -oa -03

pairs 6| L1a] . 1% .05

3 | singles .19 e .0 .03

bairs 19| .17 .13 .05

28
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TABLE 4. (Contd.)

Aimin Ballistic Singles
Weapon error% dispersion, o% - Sp_af_ing, i
mils _E@ls_ L pairs | O 20 1 40 60 80 100
e d Jsingles 07 os | oe | o3l 02 1 02
airs .07 .06 £ 05 .04 | .04 .03
12 3 Pmles .07 | .06 ] .06 .03 .00 |.02 ,
MK 82 pairs .07 .07 .06 .05 | .04 .03 :
10 5 s{ngleg .10 .07 .05 .03 .02 .02 |
airs .10 .09 208 206 1 .05 204
3 cinoles .12 .09 .05 .03 .03 _| .02
pairs .12 11 .08 .06 .05 .04
5 ingles J17 11 L06 | .04 1 .03 .02
6 pairs .17 15 L1011 .08 ] .06 04
3 s .21 .12 .06 .04 .03 .03
pairs 20 .17 .12 .08 .06 .04
5 singles .09 07 .04 03] .02 .02
14 pairs .09 | .09 .06 ] .05 .04 | .03
18 3 {ngles .09 .07 .04 .03 .02 .01
MK 82 pairs .09 .09 .07 .05 .04 .04
10 5 singles 14 .09 05 .03 .02 .02
pairs .14 .12 .10 .06) .05 { .04
3 singles 15 10 0041 ,03 .02 .02
pairs L5 | .13] .10 .o7] .05 ] .03
5 singles .25 .11 .05 .04 .03 .02
6 pairs .25 .18 11 .07 .05 .04
3 singles .29 11 .06 .04 .03 .02
pairs .29 .19 .11 .07 .05 | .04
14 5 sipgles 112 .08 .05
pairs 212 211 071 .05
24 3 singles 211 .08 L 04
MK 82 pairs .11 .11 .08 .06
10 S singles 218 .09 .05
pairs 18 14 .09 .06
3 singles 19 | .10l .05
pairs .19 171,103 .07
6 5 gingles 231 A .06
pairs .31 .20 .11 .07
3 les 235 11 ,06
airs .35 .21 .11 .07
singles
ok > pairs
3 singles
pairs
10 5 sipgles
pairs
3 singles
pairs
6 5 slogles
pairs

il L w3 b ekl iacu & el i i A
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TABLE 5. Probability of Kill (Pg) for Sticks of Mk 82, 83, and

84 Low-Drag Bombs; Mean Area of Effectiveness = 2,000 sq ft.
Alming Ballistic | Singles et
Weapon error, idispersion, or f—— I
mils pairs 0 20 | 40 60 80 {100
14 s t_mmL .08 |.09 |,08 1,08 1,07 l.07
airs 09 1,09 1,09 1,09 1.08 |
3 .09 .09 1,00 1,09 l.o8 Loz
irs 209 09 09 .09 209 _1.09
b 10 5 .14 W14 .13 12 .10 .09
MK 82,83,84 airs Ak 1 .34 Fo33 Ty 1.3s 113
3 .14 215 .15 1.13 il 2310
airs 14 14 15 15 15 14
5 L 26 .1.2% 22 1.19 15 12
6 S 22N 129 ks 1 .26 add 2l
3 singles 30 1.30 1.37 1.232 118 1.1%
airs .30 .30 .31 .30 .28 .25
5 Isingles .10 .10 .10 .09 .08 .07
14 pairs .10 .10 .10 .10 .09 .09
3 singles A0 1,11 1,11 1.0 1,09 1,08
5 airs .10 | .10 .11 .11 .11 .10
MK 82,83,84) 10 5 les 32 LA 1 .36 2,38 ¥ 2] 3.10
pairs A7 1 <17 1 17 1.,167] 16 1.15
3 [singles .17 | .17 | .17 | .15 | .12 1.10
pairs 17 1 17 1 .18 §.17°1 .17 }.13
5 singles AL 120 7 24 1. 391 .35 1} A%
6 pairs 31 .30 29 .26 a3 .21
3 |singles 35 34 29 22 12 14
pairs o35 1 35 1 .36 1 31 1 .28 1.26
1% s | singles Jd2 1121 .10 1,09 | .08 |.07
pairs sl ol 22 ¥ .32 I .12 o131 .10
3 mﬁ P i 0 12 all .09
6 pairs o33 1 32 | 432 § J13.3 .13 1443
M 82,83,84 10 5 atngles | .20 1 291 271 .24 1 .22 1,00 |
pairs 220 | .19 191 181 .18 1.17
3 | singles .19 20 1. .38 1.8 1 .12 1.10
pairs .19 .20 .20 .20 .19 .17
6 s | singles Sl . nl.2r1.20% 18 .12
pairs «35 .35 o33 .30 .26 .23
3 s .39 | .38 230 1 .22 217 1 .14
.39 .40 .39 39 .30 | .26
14 5 JJA8 1 .14 .10 .09 .07
airs . AR Y. o317 ¥ 15 .16 )12
3 singles .17 | .18] .15] .11| .08 |.
10 airs + 17 .18 .18 .16 15 .13
MK 83 10 5 singles 28] .25] .18] .13] .10 |.08
pairs 281 27r 251 221 18 V.15
3 singles | .28 28 19 15 11 1 .09
pairs 281 301 .27 2234 .20 §.16
6 5 singles A1 .38t .22l 161 .12 1.10
pairs 471 L4221 .35 .28] .23 | .19
3 | singles s1l .e0l 240 171 13 1.1
pairs .51 .so] .41] .31] .24 | .19

30
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TABLE 5. (Contd.)

Aiming Ballistic Singles ™
Weapon error, dispersion, or P g
mils mils pairs 0 20 40 69 80 | 100
14 5 220 18 15 1 .11 NR 0z
airs 220 1 .21 | .18 | .17 | .14 .12
3 29 1191 16 122 1,08 1,07
“1:2 irs BTH BVTH ISTH IRTH IRV INT)
10 5 .32 | .26 | .16 | .13 | .09 .08 |
air 232 31 1 .28 3 .22 L A 1,15
3 12 28 18 13 101 .08 |
32 1 .32 1 ,27 | .22 1 .18 1.15
5 1as .49 | .35 ] .20 | .14 | .11 ].10
6 irs W49 1 461 .35 1 26 1 .21 12
3 lsingles -1 «29 1 .22 243 A2 2410
airs .54 | 511 .38 | .29 | .22 | .17
5 singles | 261 231 s .11 .08 1,07
14 airs .26 | .26 | .23 | .19 ] .15 | .13
3 isingles .23 1 .25] .16 | .11 | .08 | .07
mlgz pairs 23] .28 ] .25] .20 ] .16 | .13
10 5 singles L4010 311 .17 1 .12 1 .09 | .07
pairs 40| .38 W31 .22 .18 | .15
3 singles A1 321 .19 121 .09 1 .08 |
pairs 371 .60 (320 .24 .19 | .14
5 singles .63 .37 .19] .13} .10 | .09
6 pairs 631 .541 .371 .26 .19 | .16
3 (singles 39 22:1 .18 111 .09
pairs .64] .58] .39 .28 .21 | .17
1‘ s m‘ 31 .25 r 16
311 .33) .25] .19
3 m 126 ,Zi . 15
24 pairs .26 .31] .25| .19
MK 82 10 5 singles 42 311 .18
pairs 2471 c44) .31] .22
3 Lslogles w421 3211 18
pairs .4 L4461 .32 .24
6 5 282 37 220
pairs Mg sl Y 126
3 201 .32 il
Alrs .70 .59)] .371 .26
14 5 o
3
airs
10 5
pairs
3 lsingles
pairs
6 5 lsingles
pairs
3

31
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TABLE 6. Probability of Kill (Pg) for Sticks of Mk 82, 83, and

§ 84 Low-Drag Bombs: Mean Area of Fffectiveness = 10,000 sq ft.
| 4
: Almin Ballistic Singles
Veapon error? Fiapersion, og Specing, &
- mils | mils | patrs JO | 20 | 40 | 60 | 80 ]100
‘;_ i s singles | .30 [.30 |.31 .30 |.29 .27
? airs L30 1,30 1,30 1,31 1,31 13)
; 3 ktnqles 28 kVal 32 33 21 25
4 airs 28 29 a0 31 12 32
MK 82,83,34 10 5 ingles R JAab 44 43 39 35
pairs b |.ae | as |66 1,86 .44
4 3 ipgles 244 ) L 48 Ryi LA43 39
% bairs b |.ae [ as [La7 .48 .48
[ singles 08 NV 64 S8 51 4é
] 6 pairs 68 .68 1.67 |.66 1.65 1.62
3 ging‘lpn 19 212 A\ £ 05 227 49
pairs .70 .71 { .72 .72 72 .69
E 5 singles | .34 [.35 |.35 1,35 .32 [.29
3 14 pairs .36 .34 1.35 [.35 [.35 .35
3 singles .31 .34 .37 .37 .35 .31
5 pairs 31 .32 ].34 [.36 .37 |.37
MK 82,83,84 1o s singles s0_|.50 |.s50 .47 .62 .36
pairs .50 | .50 | .50 |.50 |.50 |[.48
3 singles .48 1.51 1,54 }.51 .45 [.39
pairs .48 1.49 [ .51 [.53 [.53 [.51
5 singles .74 .73 . 68 .60 .51 43
6 pairs 214 W14 ) 11 )1 .67 62
3 singles 25 1,77 | .75 1.66 | .57 .49
pairs .75 .76 .77 .77 74 .69
14 5 singles 317 .39 .39 .37 .33 .30
pairs .37 .39 .39 .39 .39 .39
3 singles 233 237 41 240 236 232
6 pairs .33 1 .34 ] .37 .40 | .61 J.a
K 82,83,84 10 5 ainglea | .54 1,55 f .55 | .50 | .46 |,37
pairs .54 | .54 .55 .56 .55 . 54
3 slogles .51 | .56 ] .58 ] .53 | .46 [.40
pairs .51 .52 .56 .58 .58 .56
6 5 sinzles .79 [ .78 1 .72 | .61 | .51 [|.44
pairs .79 .79 .78 .76 .72 .67
3 ingles 29 1 82 ] .78 ] .62 ] .56 ].49 :
alrs J9 ) .80} 82 | .82 ] .78 |.72 1
n 5 singles 47 1 .52 49 | .40 1 .34 ].28 ;
pairs 47 1 .49 .52 [ .51 ] .49 .45 :
3 singles 41| .51 ] .50 | .42 ] .35 [.30 1
10 pairs A1 ] L7 51 | .52 [ .50 .47 3
MK 83 #
10 5 singles k2 20 £Q 48 39 1,33 -
pairs 67| .69] .70 ] .66 ] .60 | .54 ﬂ
3 singles .60 ] .71 ] .63 | .51 .42 1.36
pairs .60 .67 .71 .69 .63 .56 3
¢ = ine lpg .89 | .85 .68 | .54 .44 |.37 3
pairs .89 .89 .85 .77 .69 .61 [
3 singles 87| .89] .72 .58 .48 .42 ]
pairs .87 .91 .89 | .82] .72 | .64 3
32 1
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TABLE 6. (Contd.)

Aiming Ballistic Singles
Weapon error, dispersion, or Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
1A s E.mm S1 | .56 a0 ] 33 ) 28
airs 231 296 1 .56 | .56 1 .49 1 .44 |
3 243 226 1 .50 41 29
12 .45 521 .56 1 .54 1 .30 1 .45
82 10 5 220 A3 39 246 32
irs 10 231 .23 1 .66 1 .39 51
3 .64 261 .61 1 .49 1 .41 1 .35
irs .64 72| .74 ] .68 | .61 | .54
5 les .90 285 ] .66 ] .53 | 44 1 .
6 .90 .91 .86 1 .76 259
3 ;P .87 .89 .70 ]| .56 ] .48 | .41
p‘ir‘ -87 .93 089 . .z; o‘l
5 singles 3l 87 54 42 1 34 3 28
14 pairs al 651 .67 1 611 .54 1L .47
18 3 jsingles A4S 36 Lk A6 1L 30
MK 82 pairs 249 621 .67 ) .621 .55 1 .49
10 5 singles .16 .61 ] .47 ] .38 | .32
pairs .76 .82| .80 .70] .61 | .53
3 isipgles | ,68 2821 .64) .49] .40 | .34
pairs .68 .82 .82} .72 .63 | .55
3 aingles :95 .88 .66)] .511 .41 1 .35
6 pairs .95 .96 .88 .76 .66 | .57
3 m 092 091 .71 -56 -‘6 03‘
pairs .92 .97 .91| .80} .70 | .61
1‘ s m .ﬁl Jjg |52
pairs A0l 2221 ,691 .60
3 (singles b L7131
24 pairs +33 .68] .671 .59
MK 82 .79 .80 .59
10 5 | singles
m .79 .87 .80 068
3 M ST .80 .61
pairs 72 . . .
6 s (singles | .97 | .87] .65
pairs .97 .97 .87 .75
3 .93 .88] .09
.93 .98] .88] .78
u 5 airs
3
airs
10 5 singles
pairs
3 singles
pairs
6 5 lsingles
pairs
3
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TABLE 7. Probability of Nill (Pg) for Sticks of Mk 82, 83, and

84 Low-Drag Bombs; Mean Area of Effectiveness = 20,000 sq ft.
Aimin Ballistic Singles
Weapon ertor? dispersion, ogl Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
14 5 —AAi—-hAﬁ—-JB AR Al A
airs W43 1,66 1,46 1,47 1,48 LGB
4 3 J43 .45 ).48 1.50 .48 |
MK 82,83,8 W43 143 164 1,46 LAB 149
10 5 L .62 _L.63 L 64 L A3 L. 60 535
02 1 .62 1L 62 L A3 L 6b S b6l
3 | .60 1,63 1.66 .67 L .64 LA0
61 1,62 1,63 1,66 1,66 1.67
s .84 |.84 |.82 1,78 .71
6 .84 .84 .84 .83 .83 .81
3 m -85 |§§ 4&7 3 ;77 17L
pairs .85 | .85 | .86 |.87 .87 .86
5 singles | .50 1.51 1.33 1,53 1,51 1,47
14 pairs .50 | .51 .52 | .53 .53 |.53
3 singles W46 | .49 | .54 | .56 | .54 |.51
5 pairs 46 | 47 .50 | .52 .54 .55
MK 82,83,84] o 5 singles | .67 |.68 |.70 |.68 |.63 |.57
pairs .67 | .68 | .68 | .59 | .69 |[.69
3 .66 | .69 | .73 .72 | .67 .61
pairs .66 | .66 3 .69 | .71 1.72 1.72 |
5 singles | .88 | .88 :80 1.72 .64
6 pairs J”——lm——l”——lj-L—lLrlﬂ—'
3 singles | .88 | .90 | .90 |.85 |.77 .70
pairs .88 | .89 | .90 | .90 | .89 |.86
14 5 _+54 | .56 | .58 | .57 | .54 ].49
pairs .54 | .54 | .56 | .57 | .58 |].58
3 | singles 49 1 .53 1 .59 .60 | .57 |,
6 pairs .49 | .50 | .53 | .57 | .59 |.60
82,83,84
Tl! 10 5 | singles. o211 .73 1 .75 1 .71 238
pairs D122 1.7 1,761 .98 1.76
3 gingles | .69 | .73 ] .77 1.75 ] .68 |.61
pairs .6 .70 | .73 .76 | .77 .77
6 5 singles | .91 ] .01 ] .89 .81 1 .72 [.64
pairs .91 | .91 ] .91 | .91 .89_ .86
3 .91 | .93 | .92 | .85 | .77 .69
.91 | .91 ] .93 .94 | .92 .89
1% 5 .62 | .69 1 .70 | .62 | .56 .47
airs 621 651 .69 1 711 .70 .67
3 57 ] 691 .71 | .64 ] .56 |.49
hm 10 irs 57| .62] .69 | .72 ] .71 |.68
83 10 5 .81 .86] .81 ] .70] .61 .53
irs .81 ] .84] .86 | .85| .82 .76
3 gingles | .761 .86 .84 ] 741 .65 1.57
pairs | .76) .811 .86} .67 1 .84 }.79
6 5 aingles | .97] .96] .88 ] .76] .66 |.58
pairs .97 .97} .97} .93}| .88 | .82
3 singles 2951 .981 .911 . .71 ] .63
pairs .95] .97] .98 .95] .91 | .85
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TABLE 7. (Contd.)

Aiming Ballistic Singles
Weapon error, dispersion, or Spacing, ft
mils mils pairs 0 20 40 60
.66 (.74 |.71 |.61
u 5 Eaiu 66 1.70 [.74 |.74
.60 .73 |.72 |.63
i a;’ 60 1.67 .73 |.75
10 .83 |.89 |.80 .68
.83 |.86 .89 1.86
.78 1.89 |.83 |.72
.78 [.85 |.89 |.88
.97 }.97 |.87 ].75
P .97 .98 [.97 [.93 |. s
3 5 ,95 1.98 .89 .79 }.70 |.63
pairs .95 |.98 ].98 |.95 |.89 |.84
5 .71 .86 |.76 1.64 .55 |.48
14 pairs 71 .79 | .84 |.82 [.76 [.69
3 m. .65 .84 .78 .67 .58 .50
18 pairs .65 |.77 | .84 |.83 J.77 |.72
MK 82 5 . singles | .87 | .94 | .83 |.70 |.60 |.52
pairs .87 .93 [.9 |.89 |.83 [.78
3 singles .82 |.95 | .86 [.74 |.63 ].55
pairs .82 |.92 .95 |.91 |.85 |.79
3 singles .99 | .98 | .87 |.74 |.64 |.55
6 pairs .99 1,99 1 .98 |.93 | .87 |.80
3 gingles | ,97 1 .99 | .91 |.79 | .69 }.61
pairs .97 J1.00 | .99 | .95 | .90 .84
14 5 singles Za | .B& 1 .74
pairs 2264 | .85 | .86 | .81
3  singles .68 .85 .74
24 pairs .68 | .83 | .85 | .80
MK 82
10 5  aingles 296 | .81
pairs 9 | .96 | .94 | .88
3 .85 | .94 ] .83
pairs 85 ] .95 | .94 | .89
6 5 .99 | .98 | .86
pairs .99 {1.00] .98 | .92
3 98 .89
1.001 .98 ] ,9
14 5
3
10 S
3
6 5
3
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TABLE 8. Probability of Kill (Pg) for Sticks of Mk 82, 83, and 84
Low-Drag Bombs; Mean Area of Effectiveness = 100,000 sq ft.

Aimin, Ballistic Singles
Weapon error? dispersion, og Speciag, It
mils mils pairs 0 20 40 60 80 | 100
a .84 |.84 |.85 |.87 __..al__...ﬂl_.T
14 5 L’;urs .84 .84 |.84 .85 1.85 .86
. 3 .83 |.83 |.85 .87 l.g8 |88 |
3 183 .83 l.8¢ 1.85 186 |
LA e 5 .93 .93 |.94 |.94 |.94 |.93
.93 1.93 |.93 J,04 l,04 loog |
3 .93 1.94 1,04 1,05 1,96 1.95
.93 |.93 .94 [.94 |.94 .95
5 .99 1,99 |.99 .99 .98 ].96
6 .99 }1.99 |.99 1.99 }1.99 .99
3 .99 .99 |.99 |.99 [.99 .97
.99 .99 [.99 |.99 |.99 [.99
5 singles | .87 1.87 |.89 [,91 1,91 1,90 |
14 airs .87 | .87 | .88 |.88 |.89 .90
3 singles | .86 | .87 | .89 91 92 1.92
5 pairs .86 | .86 | .87 [.88 |.89 |.90
MK 82,83,8 30 5 .95 1,95 1.96 |.97 |.96 .95
pairs n95 1,95 1,96 |.96 |.96 |,96 |
3 s 95 | .96 | .96 1,97 |.97 .96 |
pairs .95 | .95 | .96 | .96 | .97 .97
5 singles .99 | .99 | .99 ]| .99 |.98 |.97
6 pairs .99 | .99 | .95 |.99 | .99 ].99
3 singles 11,00 11,00 11.00 {1,00 | .99 .97
pairs 1.00 J1.c0 |1.00 f1.00 [1.00 }1.00
14 5 singles | .89 | .90 | .92 ! .93 | .93 .92
pairs .89 | .89 | .90 | .91 | .92 .93
3  singles .88 | .89 | .92 [ .94 | .94 .93
5 pairs .88 | .88 | .89 | .90 | .91 .92
MK 82,83 10 5  singles | ,96 | ,97 | ,98 | ,98 | ,97 295
84 pairs .96 | .96 | .97 | .97 | .98 [..98
3  gingles | .96 | .97 | .98 | .98 | .98 .96
pairs .96 | .96 | .97 | .97 | .98 .98
6 5 | singles 11,00 ]1.00 J1.00 | .99 | .99 .97
pairs 1.00 [1.00 J1.00 J1.00 f1.00 [1.00
3 1.00 [1.00 [1.00 f1.00 | .99 .98
Alrs 1.00 {1.00 J1.00 [1.00 J1.00 |1.00
1% 5 1 ,93 1 ,95] .98 ] .98 ] .96 .92
airs 93] .94] .95 | .97 | .98 .98
3 5 931 ,961 .98 1 .98] .96 | .93 |
10 pairs 93| .94 .96 [ .97 ] .98 .98
MK 83 10 5 singles . 9911.00] .99] .97 | .9
pairs .98 ] .99 .99 ] .99]1.00 | .99
3 singles .98 1 .9911.00] .99] .98 295
irs .98 | .99] .99]1.00[1.00 |1.00
& 5 singles | 1.C0J1.00[1.00f .99] .98 .95
pairs 1.00]1.00}1.06|1.00}1.00 | 1.00
4 singles 1.0011.0011.00]21.00] .98 .97
irs 1.00 ] 1.00f 1.00 |1.00] 1.00 }1.00
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TABLi: 8. (Contd.)

g Aimin Ballistic Singles
Weapon e:r}:r? dispersion,]' o% Spaeiig, BE —
: mils | wils pairs | 0 20| 401 60 gol 100
‘ 14 5 Eﬁnzles .94 1,97 1,99 98 95 92 E
airs .94 1.95 1,97 28 1,99 .98 4
12 3 lsgmles .93 1.97 .99 1,98 1,95 93
MK 82 pairs 93 1,93 97 .98 99 99
10 5 ingles .99 [.00 .00 1,99 297 .94
pairs .99 .99 00 a0 00 [T}
3 sineles .99 [,00 1,00 |.,99 98 295
r; airs 99 99 __1.00 [o10] 1.00 11.00
i 5 singles 1,00 200 .00 .99 .98 96
’ 6 pairs 1.00 ph.00 .00 B,00 12,00 13,00
: 3 ingles 1.00 D.00 l1.00 I.00 ;99 .97
pairs 1.00 .00 p.00 p.00 §1.00 [1.00
5 gingles .96 ].99 | .99 [.98 .96 .93
14 pairs 96 1,97 1,99 0,00 |,99 .99
3 sineles .95 1.99 [1.00 {.99 .96 .94
Py W8 pairs .95 |.97 | .99 h.00 h.oc_| .99
10 5 singles 299 1.00 J1.00 | .99 .97 .94
pairs .99 [1.00 |1.00 p.00 p.00 [1.00
3 gsipgles | .99 11,00 {1.00 | .99 .98 .95
pairs .99 {1.00 {1.00 p.00 .00 |1.00
5 singles $1.00 }1.00 {1.00 | .99 | .98 .95
6 pairs 1,00 |1.00 j1,00 p.00 J1.00 ]1.00
3 i singles 1.00 .00 1,00 11,00 | .99 W97
pairs 1.00 [1.00 [1.00 [1.00 [1.00 }11.00
14 5  singles 97 [1.00 | .99
pairs 97 98 11.00 11,00
3 singles .96 11,00 .99
24 pairs .96 | .98 |1.00 {1.00
MK 82 10 5 n{ns‘lpn 1.00 |1.00 }1.00
palcs 1.00 {1.00 j1.00 |1.00
3 | singles .99 }1.00 |1.00
pairs ,99 {1.00 |1.00 |1.00
6 5 l singles 1.00 ]1.00 {1.00
pairs 1.00 ]1.00 1.00 |1.00
3 ingles 1.00 11,00 11,00
Eairs 1.00 {1.00 }1.00 {1.00
singles
= g pairs
3 singles
pairs
10 5 singles
pairs
3 singles 4
,.M.S_ e 3 -
6 5 | ainglea 4
— paite
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TABLE 9. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs: Effective Target Dimensions = 30 x 30 ft;

g Probability of Damage, Given a Hit = 1.0; Attack Direction,
Parallel to Length.
Almin Ballistic Singles
Weapon etror? dispersion, o; SRl MitiE
mils mils pairs 0 20 40 60 , 80 100
14 5 Tsinglgs .04 f.04 f.04 1,04 |,03 103
airs .04 [.06 l.o4a l.o4 J.04 |04
3 ingles .06 .05 l.o4 |.04 ].,04 104
s airs .06 |04 [,06 l.05 .04 l0S
LS ot (R . ingles |.07 .07 o6 los los los
pairs ,07 .07 .07 .07 L06 106
3 &inales .07 .07 .07 .07 05 05
bairs .07 [.07 J.o7 .07 .07 |07
5 lsingles .13 1.12 1.1 J.,09 |.08 |07
6 pairs .13 (.13 J.12 Qa3 [.i2 L1l
3 o 16 .17 f.17 |15 o2 f.oe Jo7
nal:s .17 .18 W17 .16 15 .12
5 cingles .05 .05 |.05 |.04 .04 [.04
14 paits .05 .05 .05 .05 .05 .04
: 3 lsing.ss | .05 [.05 [.05 [.05 |.04 [.03
pairs .05 .05 .05 .05 .05 .05
EatecEtE singles .09 [.08 .08 J.06 [.05 J.04
10 5 pairs 09 |.08 [.08 .08 [.07 .07
3 sipgles .09 .09 .09 .07 .06 .05
pairs .09 .09 ].09 |.09 |.09 (.08
5 singles .16 .16 .12 .10 .07 .06
6 pairs .16 .16 .16 .13 .12 .11
3 siogles | .20 [.19 [.15 [.12 .09 [.07 |
pairs .20 [..20 .19 .16 .15 .12
14 5 asingles .06 06 .04 .04 .04 .03
| pairs .06 .06 .06 .05 .05 .05
! 6 3 cingles .06 .06 .06 .05 .05 .04
t pairs .06 .06 .06 .06 .06 .05
MY 8248364 10 5 cinoles | 10 [ .09 [ .09 [.07 [.06 ].04
k pairs .10 § .10 | .10 [.09 ] .09 |.08
] 3 singles .10 .11 .09 .07 .06 .05
pairs .10 .10 .11 .10 .10 .09
6 5 singles .19 .18 14 .10 .08 .06
pairs .19 .19 .18 .16 .13 .12
3 ingles .22 .20 .15 .11 .09 .08
4 ii5s 22 | .23 1 .22 .19 [ .16 [.14
1 1% 5 singles .10 .09 .07 .05 .04 .03
pairs .10 | .09 | .08 | .07 | .06 [.06
4 3 cineles .11 | .09 | .07 | .05 | .04 |.03 3
: 10 pairs 11 | .10 | .09 | .08 | .07 [.07 ;
MK 83 T 5 singles a6 [ 121 09 ] 06T .05 T.04 ;-
pairs L16 | W14 ) W12 [ L1 ] .08 .07 E:
3 singles 261 .16f 091 .07 ] .06 .04 i
pairs .16 .16 .14 .12 .10 .07 ¥
k 6 5 cinoles .27 .19 .12 .08 .06 .05 s
4 pairs .27 24 18 14 .12 .09 3
k. 3 singles .32 ] 220 11 [ .08] .06 [.05 ‘;1
pairs .32 .29 .22 .16 .12 .09 !
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TABLE 9. (Contd.)

AT e B

Aimin Ballistic Singles
Weapon error? dispersion, o% Spaciing) I
mils mils pairs 0 20 40 60 80 | 100
14 5 singles 10 1,09 207 05 1,04 03
airs .10 .10 |.08 }.08 .07 .06
3 bimzles 11 1,10 07 1,09 03 03
12 airs .11 J.11 }.10 J.08 .06 .05
Mk 82 10 : leingles | .18 1.13 .08 l.06 J.o4 .04
pairs .18 116 A3 1,10 1,09 08
3 zingles 218 1,19 1,09 !.06 05 N4
pairs .18 .18 {1.15 |.11 .09 .08
5 singles .28 |.19 | .10 ].07 }.05 .04
pairs .28 (.25 .18 .13 |.l0 .08
3 singles .34 .20 J .11 .07 .05 .05
pairs .34 .29 .20 .15 .11 .08
5 sipoles .15 | .12 .07 |.05 |.04 .04
14 pairs .15 | .14 .11 | .08 .07 .06
3 sineles L14 .12 .08 .05 .04 .03
18 pairs .14 | .15 | .13 |.09 |.08 .07
Mk 82 - 5 singies .23 | .17 .08 |.05 |.05 .03
pairs .23 | .20 | .16 .10 | .08 .07
3 singles .23 | .17 .10 | .06 | .04 .03
pairs .23 .22 | .17 [.12 | .09 .06
5 singles 39 1,19 1,09 § .06 |,05 .04
6 pairs L39 1 .31 1,19 1,13 1,09 },07
3 |singles .43 | .19 .10 | .06 | .05 .04
pairs .43 .31 .20 .13 | .09 .07
14 5 | singles 219 | .13 1 .09
pairs .19 | .18 .13 1.09
3 | singles 217 1,12 .07
pairs .17 | .16 | .13 | .09
24 10 5 &ingles 129 .16 .09
Mk 82 pairs .29 | .24 | .15 [ .10
3 sineles .28 | .17 .08
pairs .28 | .29 .17 .12
6 5 gingles .48 .20 .10
pairs .48 .33 .20 | .13
3 ingles .51 .19 .10
airs .51 | .34 .18 | .12
singles
14 5 [paits
3 singles
pairs
10 s feisales
pairs
3 |singles
airs
6 5 jaingles
pairs
3
39
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TABLE 10. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 50 x 50 ft;
Probability of Damage, Given a Hit = 1.0; Attack Direction,
Parallel to Length.

Aimin Ballistic Singles
Weapon error? dispersion, og Spacing, ft
mils | mils pairs | 0 20 | 40 | 60 | 80 | 100
14 5 .10 210 1,11 09 09
irs .10 .11 .11 11 1.11 111
4 3 ogles |-10 220 1,11 1.11 1.0 09
82,83,84 A0 10 10 11 11 11
TIK 10 5 A7 16 16 1,18 13112
i .17 17 217 18 __L16
3 217 JA8 118 1,17 15 13
.17 17 1,17 1.18 1.18 1.18
s 32 1.32 1,28 1,26 1,20 Lz
6 irs 232 232 1,31 1,30 128
3 23 1.37 1.36 l.28 1,23 La9
airs .37 .37 1.37 ].36 ].34 [].31
5 singles .22 1.2 1,22 1,11 1,10 109
14 pairs .12 .13 .13 .12 .12 (.11
. 3 singles |-11 .12 | .13 }.12 .11 |].10
pairs .11 A1 .12 (.13 |.13 .12
'1"‘ 82,83,84 b 3 singles .21 .21 [.19 .17 |.14 [.12 |
pairs .21 .21 | .21 .20 |.19 |.18
3 singles L19 l.21 1.21 1,30 16 L3
pairs 19 1. .21 1.21 1.20 1,19
5 singles |.38 235 1.31 1.25 1.19 1.15
6 pairs .38 .37 ] .36 ].32 1.29 |].26
3 |singles |.41 242 1 .37 1.29 1.23 1.19
pairs 41 242 | .41 |.39 ].35 |.31
x s aingles .14 .15 |13 112 |10 [.09 |
pairs 214 A5 1 .15 1.15 {.14 .13
3 singles .12 .14 | .16 | .16 | .12 ].10
6 pairs 12 1 .13 | .14 § .15 f.15 |.14
MK 82,83,8 10 5 singles |.26 223 1 .22 |.18 | .15 .12
pairs 224 1 .26 1 .23 1.23 1,22 1.21
3  singles .22 224 | .23 |..19 | .15 |].13
pairs a2l aod 1. 224 1 .23 1,21
6 5 4 40 k| 23 20 16
pairs 243 242 | .40 | .36 | .32 ].28
3 .45 L46 | .37 | .28 | .23 |.19
.45 46 | .46 | .43 | .38 |.32
" s .21 .22 | .18 | .13 | .11 ].09
airs .21 .21 | .21 | .18 | .17 |].15
3 219 221 1 . 214 | .10 1.08
o s fabiu e
s c 5 Ipairs 232 | 232 | .30 | .26 | .21 [.18
3 singles | .32 233 4 1 .19 ! .14 1.12
pairs 32 | 354 .32 1 .29 | .24 .21
6 5 singles .54 243 | .28 ) .21} .16 |].13
pairs . 54 .50 ) .42 | .36 | .28 |.24
3  singles | .58 491 .31 1 .21 1 .19 |.14
4 .58 59| 49| .38 ] .30 |.25
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TABLE 10. (Contd.)

E Aiming Ballistic Singles Spacing, ft
4 Weapon error, dispersion, or - 1
. mils mils pairs 0 20 40 60 80 | 100
; 14 5 singles 24 .22 .19 .13 .10 .09
p: airs W24 1,24 | .23 .20 j.18 |.16
7 3 ingles .22 l.22 t.17 113 l.og [ oa
3 airs 22 24 22 19 12 14
i MK 82 i . &imzles a8 [ fh22 Toae Lo Lo
4 airs 38 iz a0 26 22 19
E 3 L‘ms 35 [ .33 .22 Jas 1.2 (.10
bairs .35 1.37 { .33 1.27 |.22 .18
: 5 singles .58 1 .42 .25 |.18 ] .14 ].12
E 6 pairs .58 | .53 [ .41 1,32 1.25 1,21
X 1 singles 60 | .46 | .26 | .19 | .15 [.13
) pairs .60 | .59 [ .45 | .34 | .27 |.21
2 5 sineles .30 ] .28 | .19 .13 |.11 }.09
14 pairs .30 1 .31 .27 J.23 |.18 |.15
3 cingles .25 | .29 } .20 | .14 ] .11 ].09
18 pairs ,25 31 ] .29 | .24 .20 .17 ]
MK 82 % g singles &5 | a7 1,22 1.1s .12 [.10 |
pairs 45 ) 44 | W37 | W27 | .21 |.18 K
3 sipgles | .41 | .38 | .23 ] .16 | .12 .10 ]
pairs ;41 ] .46 ] .38 | .28 | .22 [.18 4
5 singles 71 44 26 | 17 )12 |12 E
6 pairs .71 | .63 | .44 | .31 | .24 ].20
3 g 70 | .48 ] 27 [ .18 [ .13 .11
pairs .70 | .67 | .47 | .34 | .26 ].20
14 5 singles .35 .31 .19 3
pairs .35 | .37 ] .31 | .23 i
3 | singles .28 .28 .18 4
24 pairs .28 | .33} .28 | .22
MK 82 10 5 singles .52 | .37 ] .22 i
pairs .52 | .51 .38 | .27 b
3  singles 45 | .38 ] .22 1
pairs .45 ) .52 ] .37 ] .28 3
6 5 glpgles $79 § .43 1 .25 !
pairs 791 .65 .43 1 .31 4
3 ingles 254 .44 .25 3
airs .75 .66 .43 .30 !
14 5 singles 3
pairs
3 singles §
pairs
10 [ singles
pairs j
3 siogles
pairs ;
6 5 {singles | 1
pairs
3 ]
il
41
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TA® 11. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 . w~-Drag Bombs; Effective Target Dimensions = 75 x 75 ft;
Probability of Damage, Given a Hit = 1.0; Attack Direction,
Parallel to Length.

Aimin Ballistic Singles
Weapon error? dispersion, os Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
it s 20 1,21 1,20 129 18 laz
airs .20 .20 .20 .21 .21 .21
.19 .22 .22 .21 .19
4 228 219 220 .21 221
Ttl 82,83,84 o 231 1.31 1,30 .27 l.23
231 1.31 32 1.31
.31 .34 .32 .30 ,27
.30 .32 .33 .33 .33
.56 .52 L46 .39 .33
6 .56 .56 . 54 .52 .50
.60 | .59 |.54 |.45 .40
.59 .60 .61 .60 .57
223 .23 .22 [.21 |19
14 .23 .23 .23 .23 .22
3 (aingles | .19 | .21 [ .24 [.24 | .23 [0
5 pairs .19 |1 .20 | .22 |.23 | .24 }.24
M 82,83,84] " singles | .37 | .37 | .36 | .33 | .29 |.25
pairs .37 .37 37 .37 .36 .35
3 singles .33 § .36 | .39 | .37 |.33 |.27
pairs 233 1 .36 1 .36 1 .37 | .37 ].36
5 aingles | .63 1 .61 55 1 .46 | 38 1,32
6 pairs 263 | .62 | .61 | .58 | .53 .49
3 | singles 262 , 64 .62 | .54 .46 .39
pairs .62 .63 .64 .64 .61 .56
Pm],n 226 .26 .25 .24 .21 .19
- ’ .26 | .26 .26 .26 .26 29
3 (singles | 211251 271 .27 124 |21
6 pairs 21 .22 .24 .26 .27 027
el I 5  |atnglea | a1l a0l a0l .35 .30 |
pairs .40 | .40 L4l 41 L4l .39
3 (siogles | .35 | .40 .42 38| .33 |.28
pairs 2351 .37 1 .40 § .42 ]| .41 |} .40
6 5 aingles | .68 | .66 1 .s9 1 .49 .40 |.33
pairs 68 ] .681 .67 .64] .59 | 53
3 .65 .69 .65 .54 44 .37
;::.“. .65] .67 ] .69 .69] .65 |.59
1% s 36| 381 34| .2- | .23 .18
.36 .37 .37 .36 .33 .30
3 .29 35| 33| .28 .23 | .19 |
10 229 233 35 .35 .34 .31
MK 83 10 3 831 541 .42 2321 .26 222
pairs +531 .54 . 54 .49 .43 .37
3 singles | 47| .ssl .asi 36l .20 | .24
pairs _ 47 53] .55] 51| .45 | .40
. s aingles 79| .71] .53| .40] .32 | .26
pairs 79 .77 71 .62 .53 | .46
3 [ gingles | -79] .77 .56 42| 3% | 29
pairs .79| .83] .78]| .66] .55 | .47
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TABLE 11. (Contd.)

Aimin Ballistic Singles
Weapon error? dispersion. og Spacing, fe
mils mils pairs 0 20 40 60 80 | 100
S .39 ,41 233 22l 522 .
A 2 airs 39 41 1.4l kY. 14 132—1
.33 .38 232 .25 1.20 1,17
.33 .38 .38 .35 .31 ;28 |
12 37 1.8% 1.6 1.3 1.25 2
MK 82 10 .87 1.56 ].56 1.49 ].s2 .36
.51 1.55 1.42 1.32 .26 123
51 1.57 1,55 .48 1,40 L36
.82 271 249 237 230 1,26
6 .82 .82 W72 .59 49  ].42
79 1.74 .50 .38 .32 228 |
9 1.84 |.74 .60 |.50 [.42
44 .49 [.37 [.28 .23 .18 |
14 44 1,50 149 L.46 1,37 132
.36 .51 .38 .28 .24 .19
18 .36 .46 .50 44 .38 .33
MK 82 10 gingles | .64 | .63 ]|.s42 |.31 ].24 .20
. 64 .70 | .63 .50 W4l .36
3 .55 .65 47 .34 .25 .21
pairs .55 | .68 | .64 | .54 | .45 |.38
5 aingles | .89 1.75 | .49 .35 [.28 [.22
6 pairs .89 .88 74 .59 .48 L4l
3 gingles | .85 [ .78 | .52 |.38 |.30 ].24
pairs .85 | .91 .78 | .62 | .51 .43
paire 249 1 .56 | .51 | .42
3 m .39 46 .33
24 pairs .39 | .49 | .46 | .38
MK 82 10 5 | singles | 68 | .61 | .40
pairs .68 | .73 | .61 | .48
3  singles | .59 | .58 | .41
pairs .59 | .70 .58 47
6 5 _m. 293 221 247
peirs .93 .89 | .70 | .57
3 88 | 47
.88 | .89 | .68 .55
14 5 Ten
3
pairs
10 5 e
3 singles.
pairs
6 5 laingles
pairs
3
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TABLE 12. Probability of Kill (Pk) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions =
20 ft; Probability of Damage, Given a Hit = 1.0; Attack

NWC TP 5612

Direction, Paralle] to Length.

Infinity x

Aimin Ballistic Singles
Weapon error? dispersion, of Spacing,lft
mils mils pairs 0 20 40 60 80 100
14 5 singles 25 25 25 29 25 2541
pairs .25 1,25 25 .25 i) .25
3 singles . 24 .24 .24 .24 24 224
pairs L 24 .24 .24 .24 L 24 .24
. % : singles |-32 |32 |32 132 T32 1,32
MK 82,83, peirs 32 32 o)) 32 32 .
84 . cinetoe  ].30 130 (.30 [.30_ |30 .30
pairs .30 (.30 .30 .30 .30 .30
5 singles .44 64 J,66 |46 fag 1,40
6 pairs Lb4 YA N YA A A
3 singles W45 .45 .45 45 .45 A5
palrs 45 .45 .45 W45 W45 _io‘S_'
" singles .29 .29 [.29 129 f29 .29
14 pairs .29 [.29 .29 .29 .29 .29
3 singles 240, .27 .27 .27 .27 .27
5 pairs T2l .27 .27 .27 .27 .27
) singles .37 e .37 .37 .37 .37
MK 82,83,84 10 3 pairs 37 .37 (.37 |37 |31 .37
3 singles .35 ].35 [.35 }.35 [.35 |35
pairs .35 .35 .35 .35 .35 .35
5 singles .50 1,50 1,50 .50 .90 .50
6 pairs .50 .50 .50 .50 .50 .50
3 singles .52 1.52 .52 1,52 52 .52
pairs .52 .52 .52 .52 .52 .52
0 : singles | .33 .33 1,33 [.33 [.33 | .33
pairs .33 .33 .33 .33 .33 .33
3 cingles .30 .30 .30 .30 .30 .30
- pairs .30 |.30 |.30 [.30 [.30 |[.30
L_K 82,83,84 10 5 singles 42 |42 42 .42 L42 W42
pairs .42 42 .42 42 42 42
3 lsinples 239 239 .39 .39 .39 .39
pairs 39 1,39 .39 [.39 1,39 _].39
6 5 ginygles 56 1 .56 A 1 236 26
pairs .56 .56 .56 .56 .56 .56
3 cinples .57 .57 .57 .57 5l .57
Ay .57 | .57 | .57 |.57 |.57 | .57
14 5 singles L46 46 .46 46 .46 .46
airs .46 .46 46 46 46 46
3 ingles L 47 W47 47 47 47 W47
pairs .47 47 W47 47 47 47
- 10 s lsingles | .59 | .50 | .50 | .59 | .59 | .59
MK 83 pairs .59 | .59 | .59 | .59 | .59 | .59
3 singles .59 .59 .59 .59 .59 .59
pairs .59 .59 .59 .59 .59 .59
6 5 |singles .71 .71 .71 .71 .71 .71
pairs W71 .71 .71 .71 .71 .71
5 singles | .74 | .74 | .74 | .74 | .74 | .74 ]
pairs
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3 TABLE 12. (Contd.)
Almin Ballistic Singles | == : =
Weapon etror% dispersion, rﬁ e bFTCi"ﬂ'Tft , =2 t]
e | Tteile | patrs |0 | 20 W0 P2 8o 100_|
14 5 s loples 51 w51 . 1 A ik o T O P
pairs 51 |.51 .51 |.51 .51 |.51 |
3 12 3 i inples 50 |.s0 1.s0 1.50 . 50 ,?ﬂ
i MK 82 P pﬁﬂ .5‘] .50 50 ..fl"_l .50
. 10 g =inglos L I g1 |.631 |.B3 ___j}_|
; palts Al [ i ) f1 Lbhi
;| sinples T T B L g .64 ,,|
mpich g4 | LG4 | B4 1.6 I_‘_;__,_r;_r.__
s cinglad 35 | .75 | .75 | .75 .75 .12
6 pairs 5 | .75 113 s [.7s LTS |
3 singles 80 | .80 | .80 | .80 | .80 80 4
paite .80 | .80 | .80 | .80 | .80 L0
5 singles 631 | .63 | .63 1 .63 | 62 1.63
14 palrs 63 | .63 | .63 | .63 | .63 | ;a3_|
3 singles .6l LBl Bl 6] Sl B |
" airs 51 | .61 | .61 .61 | .61 L6l
10 5 gingles o T LTl LTk T4 T4 STh
MK 82 pairs ETE T T L L 74
3 singles 74 | L76 | L TH o7 PSR
pairs BT BT L S Ll L4
5 sinales. | ,B7 1 Ei_1 487 &7 | .87 | .87
‘ [ paifs 87 .87 BT BT AT BT
3 5lpglés 8% .89 . B9 B9 .89 .89
pairs o | .89 | .89 | .82 | .89 | .8
: 14 5 siggles 59 [ 691 .69 | .69 | .63 |63
= palrs T .69 .69 B9 .69 .69
! 3 cinelas 11 63| .63 | (b3 | .63 1.8
2 pairs 1| 63| .63 | .63 ] .63 |.6d |
MK §2 10 5 singles g1 | .81 .81 1 .Bl .81 _| .81 |
piipn LBl LBl .81 .81 Bl LBl
3 pineles , B0 LBD . &0 LBO . BO B0
pairs 80| .s0| .80 .80 Te0 | B0
6 5 singles 3| 93| .93 | .93 .93 .93
K pairs o3| .93 .83 93] .93 | .93
‘ k] mglma < O N L84 1‘}&_ G4
nairs 94 | .94 .94 | .94 94 | .84 .‘
14 5 singles . 1
pairs ?
3 sipgles i
pairs
10 5 singles 1
) pairs
3 singles ] 1
_Ipairs ] L. ]
6 5 singlcs il
pairs 3
3 singles |
palxs L____.L___._L__________l__ﬂ_,

45
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TABLE [3. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = Infinity x
20 ft: Probability of Damage, Given a Hit = 1.0; Attack
I Direction, Perpendicular to Length,

Aimin Ballistic Singles
Weapon error% dispersion, o% Spacing, ft
mils mils pairs 0 20 40 60 80 |100
14 5 singles 21 .22 |.21 [.20 J.19 117
airs 21 [.20 (.21 [.22 J.21 L.21
3 Figales 19 l.20 b.21 1,20 1,38 117 |
! 4 bairs .19 1.19 J.20 [.20 J.20 ].21
3 MK 82,83,84] 5 singles | .27 .26 ].26 .23 [.20 }.17
airs 27 126 1,25 1,26 1,25 1.24
3 singles .26 ,27 ,27 .25 .22 .20
pairs .26 .26 .27 .27 .27 .27
; 5 sirgles .36 1.36 | .32 [.28 ].23 |.18
: 6 &l & .36 | .36 | .36 |.36 | .33 [.30
: 3 oo les .39 |.39 | .36 [.30 ].23 |[.18
1 pairs 39 |.39 [ .40 [.39 [.36 [.32
i s singles | .25 .25 l.25 .22 1.20 |17
14 pairs ,25 1 .25 | .25 | .24 |.25 {.23
3 ingles 221 1,23 225 ) .23 .21 .18
pairs 21 1,22 | .24 J.2s .25 .24
5 - 5 singles a2 1,30 1,29 .25 J.22 [.18
MK 82,83, pairs .32 | .31 [ .31 |30 | .29 |27
& 3 singles 30 4 .32 | .31 [ .27 [22 .19
pairs 30 [ .31 ] .32 ] .32 [ .30 [.28
5 singles (42 | .41 34 1 .28 .22 {.18
6 pairs 42 1 .62 ) .40 | .37 | .33 1.30
3 sipgles .45 45 .37 .29 .23 .20
pairs 45 | .46 | .46 | .61 | .36 {.32
14 5 singles .28 .28 .26 .24 .21 .18
pairs .28 | .28 [ .29 [ .28] .28 [.26
3 singles 24 27 .28 .26 .22 .19
6 pairs 24 | .25 | .27 ] L2929 |.28
MK 82,83,841 ¢ 5 singles | 361 35| 321 .26 ] .22 .19
pairs 36 1 .35 35 34 .33 .31
3 singles 340 .37 ] .36 ] 28] .23 | .20
pairs .34 .35 .36 37 .35 .31
6 5 singles 481 .45 ] 38 ] 29 .23 .18
pairs 481 47| Las | Le2] .37 ] .32
3 ingles 491 .49 .39 .29 .23 .18 :
airs 49| .51 .50] .46] .40 | .34 i
14 5 singles 371 .41| .35 .27 .22 | .18 g
pairs 371 .se0] .39 .37] .35 | .30 %
3 singles 310 .41 .35] .27 .21 | .18 a
10 pairs a1l .39 a1 Ls0] 37 ] .32
MK 83 - 5 singles 50l 46l .36] .28] .22 | .17
pairs 500 .50l .48] .43] .37 | .31 g
3 singles 420 .saf .3zl .29 .23 | .19 3
pairs .42] .50l .sof .44 .37 | .32 3
6 5 singles .66] .54] .35] .27] .21 ] .18 3
pairs .66] .63] .55 .46] .36} .32
3 |singles 63 .s7] .38] .28] .21 |.19 :
pairs .63 .67 .57 .45 .37 | .31
46 j
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TABLE 13. (Contd.)

T T

Aimin Ballistic Singles
Weapon error? dispersion, o% Spaciqgl £t —
mils mils __pairs 0 20 40 60 1 §9___}99__
14 5 Eingles 42 1,44 g l2s 21 L1&
airs L42 .45 L4 42 .35 31
3 singles .35 1.46 .33 .28 .22 20
pairs .35 .44 .45 .43 .37 L 33
v 52 v ; gingles |52 st a7 [ oo Lis
pairs .52 1,96 52 1,45 1,36 31
3 singles nyi .33 39 24 23 20
pairs L47 1,56 1,53 1,44 239 32
5 singles .10 539 35 .28 22 W18
6 pairs 10 66 56 4f 18 31
3 singlea [ 60 .40 .28 23 219 l
pairs .66 |.70 .59 A7 .37 .32
5 singles 249 1,33 239 229 :22 .17
14 pairs .49 1,57 .53 .45 .38 .32
3 singles .40 1,55 .39 .30 .23 .19
18 pairs .40 .56 .55 46 .39 .32
MK 82 10 5 siqgles 62 1,58 .39 .28 .22 .18
pairs .62 .66 .59 A7 .39 .32
3 singles W82 .61 1,39 1,29 .22 .19
pairs .52 | .68 .61 .48 .39 .32
S singles 82 62 1 .36 |.,27 }.21 1,18
6 pairs .82 |.,78 .61 .47 .38 .31
3 sipgles JJ4 | .64 .38 .30 .22 .19
pairs .74 | .80 .61 Yy .37 .32
14 5 singles .54 1,59 .39
pairs .54 ] .66 .58 47
3 singles 42 | .61 .41
24 pairs 42 | .68 .60 | .50
MK 82 10 5 aingles | .67 | .61 [ .3
pairs .67 | .75 .60 | .47
3 singles .54 ] .61 Yy
pairs .54 | .78 .63 | .47
6 5 gingles 86 | ,62 237
pairs .86 | .82 | .60 | .47
3 ingles .77 | .62 L4l
alrs 117 .83 | .63 .48
14 5 Fingles
pairs
3 singles
pairs
10 5 singles
pairs
3 singles
pairs
6 5 singles
pairs
3 ingles

alxs

B
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TABLE 14. Probability of Kill (Pk) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 80 x 20 ft:

Probability of Damage, Given a Hit = 0.1; Attack Direction,

Parallel to Length.

Aimin Ballistic Singles
Weapon error? dispersion, 22 Spacing, ft
mils mils pairs 0 20 40 60 80 |100
14 5 Ls:mm .01 .01 J.01 1,01 1.0) /)
airs .01 f.01 J.01 J.01 .01 JLO1
3 E{:: 0 lo Lo Lo Lox lan
“ .01 1,01 1.01 L0l 1,01 t-%l:
s ,01 1,01 1.01 .01 .01
Mx 62,83,84] 10 2 airs 01 l.oir l.oa loa loi Lol
3 o1 Loy tor loa Loa
pairs o1 l.o1 l.oa l.o1 l.o1 Lol
5 mm 02 02 N2 02 a1 01
6 pairs 02 102 .02 l.02 102 lo2
3 lsingles 1k 03 1k 02 02 _L01
airs .03 .03 ].03 f.03 .03 ].02
5 .01 f.01 f.01 }.01 j.01 .01
14 pairs .01 .01 .01 .01 .01 .01
3 |singles 201 1,01 1,00 1.01 1.01 .01
pairs .01 }1.01 1.01 .01 .01 .01
5 10 5 singles | .02 1,02 1,01 }.00 }.01 |.01
MK 82,83,8 pairs .02 |.02 J].02 |.01 |.01 |[.01
3 singles ! .02 1,02 1.02 }.01 }.01 }.01
pairs 02 1,02 1,02 1,02 1.02 .01
singles .03 1.03 .02 J.02 |].01 }.01
6 . pairs .03 | .03 | .03 | .03 |.02 [.
3 singles | .04 | .04 | .03 |.02 |.02 [.01
pairs .04 | .04 | .04 |.03 |].03 [.02
14 5  singles ! .01 | .01 J .01 |.01 J.01 .01
pairs 01 1,01 1.01 J.01 |.01 |.01
3  singles 01 1.011.01 1.01 }.01 }.01
6 pairs .01 ].01 .01 |.,o1}].01 }.01
singles .02 | .02 | .02 | .01 | .01 [.01
s ¢ .02 | .02 1 .02 | .02 ].02 |.02
3 | singles .02 | .02 ] .02 | .01 | .01 |.01
pairs 202 ! .02 1 .02 | .02 | .02 |.02
6 5 | gingles | .04 f .03} .03 | .02 .c1 [.01
. pairs 046 | .04 .03 | .03 |.02
; 3 E_mg].gs 051 ,061 .03 1 ,021 .02 |.01
: airs .05] .05] .04 | .06 | .03 |.02
! 02] .0o1] .o0] .00 |.01
At 3 airs 02 02 .02 .01 .0r |.0T
3 021 021 .01 4 ,011 .01 |.01
pairs 021 ,021 021 .00] .01 |.01
10 10 5 singles | ,02] .02] .01] .01 |.01
MK 83 pairs .03] .03] .02 | .02 . .01
3 singles | ,031 031 ,02] .01] .01 |.01
pairs 03 03 03 02 02 01
6 5 Isingles L,05| .04] .02] .01} .01 | .01
pairs .05] .05| .03]| .03| .02 | .02
3 singles .06 .04] .02] .pil .Or [.OT
irs .06| .06] .04 .03 .02 | .02
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! TABLE 14. (Contd.)
Aimin Ballistic Singles
Weapon error% dispersion, o% Spacing, ft
: mils mils pairs 0 20 40 60 80 [100
é 14 5 singles .02 [.02 [.01 .01 .01 |00
7 pairs L0 1,02 1,02 [01 .01 Lol
i 3 Il .02 (.02 J.01 [.o1 o1 lLo1
: uizsz hairs 02 |.02 ].02_ ].02_[.00_ [0l
1 10 5 ingleg 03 .03 02 01 Q1 L 01
f pairs 3 03 03 02 Q2 01
3 3 cingles .06 1.03 l.02 j.01 ].00 .01
A pairs .04 .04 .03 .02 .02 .01
? 5 singles .06 .04 .02 .01 .01 .01
6 pairs .06 1,05 .04 1.03 .02 .02
3 singles .07 104 202 ,01 .01 .01
pairs .07 |.06 [.04 [.03 .02 |.02
5 singles 203 1.02 01 1,01 01  1.01
14 pairs .03 |.03 J.02 ].02 [.01 {.01
3 singles L0 1,02 1,01 .01 1.01 .01
18 pairs .03 | .03 .02 |.02 .01 [.01
Mk 82 10 5 singles ps .03 .02 |.01 }.01 }.01
pairs .05 |.04 |.03 .02 [.02 [.01
3 sinples .06 1.03 .02 .01 .01 .01
pairs 06 | .04 |.03 J.02 |.02 [.01
5 singles .08 .04 .02 .01 .01 .01
6 pairs .08 | .06 .04 | .02 .02 [.01
3 singles .10 | .04 .02 | .01 .01 .01
pairs .10 .07 | .04 j.02 |.02 .01
14 5 singles .04 1.03 01
pairs 04 | .04 ] .03 |.02
3 singles .04 | .03 .01
24 pairs .04 | 04 | .03 ] .02
Mk 82 10 5 singles | .07 [ .03 | .02
pairs .07 ] .05 .03 | .02
3 gingles .07 .04 .02 ]
pairs .07 | .06 .03 | .02 4
6 Y sipgles JJ1 1,04 | .02 4
pairs 1] .07 [ .04 .03 ;
3 ;inples 14 1 Q4 202 ;
alrs 26| 07 .04 .02 |
singles .
1% 3 airs ‘1
3 singles ;
pairs
10 5 singles e
pairs i)
3 singles ‘%
pairse . 34
6 5 singles b
pairs j
3 |singles i
pairs J
49
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TABLE 15. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 80 x 20 ft;

NWC TP 5612

Probability of Damage, Given a Hit = 0.1; Attack Direction,
Perpendicular to Length.

Aimin Ballistic Singles

Weapon et:ci)r% dispersion, o?' Spacing, ft
mils mils pairs 0 20 40 60 80 (100
14 5 ii_:ingles .00 1.0l J].01 1,01 .01 L0l
airs 01 01 0l j.01 101 01
3 cingles .01 .01 .01 1,01 01 , 01
4 airs 01 o1 _1.01 01 01 0l
MK 82,83,84] 10 5 singles .01 |01 l.oi lo1 Lol Lob
airs 01 01 01 a1 01 01
3 singles a1 a1 01 0l a1 a1
pairs Q1 0l 01 1 201 01
5 singles 02 1,02 02 02 .01 0]
6 pairs 02 .02 (.02 J.02 .02 .02
3 singles .03 .03 .02 .02 .01 401
pairs .03 {.03 (.03 .03 .03 .02
5 singles .01 1,01 .01 .01 .01 .01
14 pairs .01 f.o1 J.o1 J.o1 J.o1 |.01
3 sipglesg .01 .01 .01 .01 .01 .01
5 pairs 01 1,01 .01 j.01 .01 |.01
MK 82,83,84 10 5 singles 02 1,02 .01 .01 .01 |].01
pairs 02 1.02 [.02 f.o1 .01 [.01
3 singles .02 02 .02 .01 .01 .01
pairs 02 1,02 .02 .02 .02 .01
5 singles 03 1,03 1,02 1,02 .01 .01
6 pairs .03 (.03 | .03 {.02 .02 .02
3 singles ,06 1,03 | .03 .02 .01 1.01
pairs .04 | .04 | .03 {.03 |.03 |.02
14 5 sipgles 01 Q1 | .01 ! .,01 .01 .01
pairs .01 1,01 J .01 }.01 | .01 .01
3 singles o1 /.01 1,01 f.,01 .01 (.01
z pairs .01 | .01 | .01 .01 .01 (.01
10 5 sineles ,02 1,02 | .02 .01 .01 ].01
;m“ 82,83 pajrs ,02 § .02 | .02 .02 .02 |.01
3 singles 02 ! ,02 .02 .01 ,01 .01
pairs ,02 1,02 1 .02 .02 .02 .02
6 5 singles 03 03 Q2 { 021 .01 1,01
pairs .03 1,03 ] .03 ¢ .03 .02 .02
3 irgles 205 ] .06 1 .03 .02 .02 .01
airs .05 1 .04 .04 .03 .03 [.02
14 5 singles 021 ,02 .01 .01 .01 .01
pairs 021 .02] .02 .01} .01 {.01
3 singles 02 Q2.1 .01 ! .01 .01 1.01
pairs 02 p2]_ .02 021 ,01 |.,01
10 10 5 singles 03 02 021 .01 .0l |.01
MK 83 pairs .03 .03] .02 .02 .01 .01
3 singles 03] .031 .02 .01 .01 .01
pairs L0300 031 .03 .02 .02 .01
6 5 singles L0511 .031 .02 .01 .01 .01
pairs ,05] ,04] ,03] .03] .02 |.02
3 singles .06 04 .02 .01 .01 .01
pairs .06 .06] .04 .03V .02 .02
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TABLE 15. (Contd.)

Aimin, Ballistic Singles
Weapon etrot? dispersion, og Spaclagyife
mils mils pairs 0 20 40 60 80 | 100
14 5 E_i_gmg ..02 (.02 |.01 |].01 .01 |.01
airs .02 .02 |.02 .02 .01 |.01
3 s ,02 1,02 1,01 1,01 201 1,01
12 ixs 02 02 0l 01 201 1,01
MK 82 10 5 lstngles [.03 [.02 l,02 {00 f.o1 Joi
ajrs .03 03 203 202 202 201
singles 4,046 1,03 .02 .01 .01 }.01
2 airs .04 |.03 | .03 .02 .02 .01
5 singles 206 203 202 01 .01 .01
6 pairs 206 | .05 .03 |.02 .02 .01
3 lsingles 07 204 202 .01 .01 .01
pairs .07 | .06 | .04 .03 .02 .01
5 singles 03 .02 1,01 .01 .01 ].00
14 pairs .03 |.03 .02 |.02 [.01 |.01
3 isingles 03 | .02 .01 1,01 }.01 .00
pairs 203 | .n3 ] .02 .02 .01 |.01
18 10 5 [singles .05 | .03 .01 .01 .01 |.01
MK 82 pairs .05 | .04 | .03 [.02 .01 [.01
3 | .06 | .03 .02 | .01 | .01 |.01
pairs ,06 | .06 .03 | .02 | .02 [.01
5 singles | .06 | .02 | .01 .01 |.01
6 pairs .08 ] .06 .03 ] .02 .02 [.01
3 | singles .10 | .04 | .02 | .01 .01 |.01
pairs .10 | .06 | .04 .02 .02 |.01
14 5  singles {061 .03 1 .01
pairs | .04 1 ,04 02 | .02
3 | gingles | ,04] .03] .01
airs .04 .04 .02 .02
24 10 5 singles .07 .03}| .02
MK 82 pairs .07 .05] .03 .02
3 Lsingles 20721 .03 .02
airs .07] .06] .03 | .02
6 5 [ singles | 111 ,Q41 .02
pairs L1 .07 .04 .02
3 g 2131 041 .02
pairs .13) .07| .04| .03
14 5 singles
airs
3 *ﬁ&n&kﬂ
pairs
10 5 singles
pairs
3 jsingles
pairs
S
" 2 pairs
3




NWC TP 5612

TABLE 16. Probability of Kili (Pg) for Sticks of Mk 82, 83, and

84 Low-Drag Bombs; Effective Target Dimensions = 80 x 20 ft;

Probability of Damage, Given a Hit = 0.5; Attack Direction,

Parallel to Length.

Aimi; Ballistic Singles
Weapon erro:S, dispersion, :g Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
14 5 E}yles 03 |.06 J.06 1,03 1,03 103
airs .03 (.04 .04 .04 J.04 .04
3 l:mlu .03 |.0os l.04 [.03 [.03 J.o03
4 airs ,03 1,06 1,06 l,06 1,06
MK 82,83,84 10 5 06 |.06 06 |.0% 04 04
pairs 06 1 06 06 1 .06 1| 06 0s
3 = 07 061 .06 1. 06 105
airs 07 06 _1.07 06 1.06
3 lsingles 12 11 10 01 Qs
6 pairs 22 (.12 1.12 1.11 1.10 1.10
3 singles .15 | .14 | .13 |.10 |.08 .06
airs .15 (.15 | .15 |.14 |.13 |.12
5 lsingles 206 | .06 | ,06 ].04 |.03 .03
14 pairs 04 | .06 | .06 |.04 |.06 [.04
3 singles 04 | .04 | .06 | .04 | .04 ].03
5 pairs .04 | .04 | .04 | .06 |.04 ].04
MK 82,83,84 10 5 singles | .08 | ,07 | .06 | .05 |} .04 }.04
pairs .08 | .08 | .07 | .07 |.06 |.06
3 singles | .09 | .08 | .08 | .07 | .05 .04
pairs .09 | .08 | .08 |.08 | .07 |.07
3 singles .14 | .13 | .11 | .09 | .07 .05
6 pairs .14 | J14 | .13 | .12 | .11 |.09
3 singles | .18 | .17 | .13 | .10 | .08 .06
pairs .18 | .18 | .16 | .15 | .13 |.1l1
1% 5  singles 205 ] .05} .05 | .06 | .03 |.03
pairs 051 ,05)] ,05 ¢ .05 { .05 |.04
3 | singles .05 1,051 ,05 1] .05 | .06 |.03
6 pairs .05 ] .05| .05 | .05 ] .05 |.05
MK 82,83,84 10 5 singles 09! 001 081 061 .05 |.04 |
pairs 2091 .09 1 . .08 | .08 |.07
3 210 1 .09 .06 | .05 |.04
pairs ,10 | .09) .09 | .09} .08 |.07
6 5 | singles | :16 .;15 .12 .09 .07 .06
pairs .16 | .17 ] .1 14| .12 | .10
3 211 .19 .14 .]101 .08 .06
airs 21| .20 .19 .17 | .14 | .12
14 5 singles .08|] .08] .06] .04| .04 | .03
airs .08 .08] .07| .07| .06 | .05
3 singles 2091 .08 .05] .03 | .03
pairs .09] .09} .08] .07] .06 | .05
s - 5 singles 23l .l o8| .06 .04 | .04
pairs 213 .12| .11| .09 .08 | .06
3 singles 15| .12] .08] .06] .05 | .03
pairs .15 .14 .12 .11} .09 | .07
6 5 [singles .23] .17] .10] .07] .05 | .04
pairs .23 .21} .16] .13} .10 | .09
3 aingles 28] .19l .11f .07] .05 | .
pairs .28] .25] .19 .14] IR ] .
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TABLE 16. (Contd.)

Aiming Ballistic Singles
Weapon error, dispersion, or Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
14 5 1,09 1,08 1,06 .03 03
airs .09 |.09 |.08 .07 .06 |05 t
3 -LQ -09 006 o“ )
12 .10 1.10 .09 |.07 1.06 |.05
.16 (.12 J.08 ].05 |. .03 2
oo b 3 ® 16 .14 ].12 ].10 ].08 |.06
3 .17 ].13 |.08 ].05 |.04 |].04
.1 .16 .13 |. .08 [.0
5 .25 .16 |.09 ].06 ].05 .04
6 : 23 .16 .12 .09 07
3 .30 .18 |.09 |.06 |.05 .04
pairs .30 |.26 |.17 |.13 |.10 |.08
5 m‘ .14 |1L_|26 .N 'Q; 003
14 pairs 216 1.12 .10 .08 |.06 |.05
3 lgingles | .13 |.11 | .07 }.04 }.04 |.03
P‘it‘ .13 .13 .11 .08 .07 .06
18 10 5 singles 221 | .16 J .07 |.05 |.04 |.03
MK 82 pairs .21 }.18 | .14 |.10 |. .06
3 .23 1.as !.os 1,05 [.06 [0
pairs 223 | .20 | .16 ] .10 ) .08 }.06
5 aingles ~35 | 18 1 .09 | .06 .06 1,03
6 pairs A5 1,221 .12 1121, 207
3 M .39 217 .m_ ;QS 00‘ t°3
pairs .39 1 .30 | .17 | .12 | .09 .06
1‘ 5 m 217 .1 .06
pairs 7 1,261 .12 1 .08
3 aingles | 16 1 .12 | .07
pairs .16 | .15 | .12 | .09
24 10 5 singles .27 | .15 | .07
MK 82 pairs .27 | .22} .15 | .10
3 Lsingles | .28 | .16 | .08
pairs 228 1 251 .16 | .11
6 5 L singles 246 1 .17 1 .09
pairs J46 1 2301 .17 ] .12
3 | .49 1 171 .
491 .32 .17 | .11
14 5 airs
3
irs
10 5
pairs
3 lsingles
pairs
6 5 lsingles
pairs
3
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TABLE 17. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 80 x 20 ft;
Probability of Damage, Given a Hit = 0.5; Attack Direction,
Perpendicular to Length.

Aimi: Ballistic Singles
Weapon erto:f dispersion, :5 Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
i 14 s pimlae Lo Lo 03 Los Loa
airs .03 1.03 .04 .04 .04 J.04
3 .06 |.06 |.04 .08 .03 .03
4 irs Q“ c“ .o‘ -M 004 DM
3 az.aa.nw 16 : 06 1.06 |.05 .05 .04 |04
airs .06 |. .06 |.06 |.05 .05
3 | .07 1.06 1.06 '.05 .04 1.04
.07 |.07 |.07 |.06 |.06 .06
5 les 211 211 nn! _._m .06 205
6 rs 11 11l 1l <431 10 .09
3 A4 1,13 1.12 1.10 1.07 .06
pairs .14 .14 .14 .13 .12 .10
s m ‘M 104 .010 .0‘0 003 003
14 pairs .04 [ .04 | .04 |.04 |.04 |.03
3 Isingles .05 | .05 ] .04 }.03 [.03
5 pairs .05 .05 | .05 [.05 |.05 .04
Hux 82,83,84 10 5 singles | .08 | .07 | .06 |.05 |.05 .04
pairs .08 |.08 | .07 |.07 |.07 [.06
3 | .08 | .08 | .07 | .06 | .05 |.04
pairs 08 | .08 | .08 | .08 ! .07 1.06
5 singles A4 | 0131 .10 | .08 | .06 ].05
6 pairs W16 | L13 ] .12 | .11 | .10 |.09
3 | singles 17 .13 | .10 | .07 .06
pairs L17 | .17 | .16 | .14 | .12 (110
14 s i singles | .05 .06 | .06 | .03 ].03
pairs .05 ] .05] .05 ] .05 | .05 |.04
3 singles | 061 051 051, .04 1.03
6 pairs .06 | .05| .06 | .06 | .05 |.05
MK 32.83. 10 5 m L” .08 .07 .06 .05 .04
pairs 061 ,09] .08 ) .08 ) .08 |.07
3 .10 .10} .08 | .06 [ .05 | .05
pairs .10} .10] .09 ] .09 .08 .07
6 5 L singles | 61 1s1 121 081 .06 .05
pairs (161 .16] .15 .13) .11 | .10
3 20 231 .09 .07 | .06
airs .20 .20} .18)] .16 .13 | .11
14 5 singles | ,08] ,08] .06) .04 .04 | .03
airs : .09] .08 .07] .05 | .05
singles | ,09) .08} .06] .04] .03 |.
10 : pairs .09] .09 .08 .07]| .06 | .06 |
MK 83 10 5 isingles J3! .10] .08] .05] .04 | .03
pairs Q31 .12 .11f .10] .07 | .06
3 singles | A3l ,07]1 .06] .04 | .04
pairs 14| .14] .12| .10f .08 | .06
6 5 Isingles .23 .16] .09/ .07] .05 | .04
pairs .23 .20] .16] .12| .09 | .08
3 singles .27] .18] .10] .07 .05 | .0&
pairs .27 .24 .19 .13] .10 | .08
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TABLE 17. (Contd.)

Aiming Ballistic Singles
Weapon error, dispersion, or Spacing, ft
mils mils pairs 0 20 40 60 80 |100
14 5 s 09 0f 07 04 03 .03
airs .00 1,09 1,08 1.07 1.06 1,05
3 hﬁ&m 00 |06 looo 103 loa
12 .10 1.10 1.08 |.07 1.06 .05
MK 82 10 5 ingles .15 1,12 05 1.064 1,03 |
irs .15 |.14 | .12 [.09 |.07 ].06
3 - 17 |.13 | .08 |.05 |.04 .04
.17 (.15 |.12 |.09 }.08 .07
5 .24 |.16 ].09 .06 ].05 .04
6 pairs .24 .22 }.15 t.12 |.09 .07
3 aingles .30 | .18 ] .10 | .06 |.05 .04
pairs .30 | .25 | .18 |.13 .09 |.07
5 singles .13 1.10 | .06 |.04 |.03 ].02
14 pairs .13 | .12 | .10 | .08 | .06 |.06
3 singles .13 .11 | .06 | .05 | .03 .02
pairs 413 L1464 .11 | .08 | .07 .06
18 10 5 isingles | .21 | .14 | .07 ]| .05 |.04 |.03
MK 82 pairs .21 | .18 | .14 | .09 | .07 .06
3 m 'E .15 .08 .05 .04 .03
pairs .22 | .20 | .14 | .10 | .08 [.06
5 singles .35 | .17 | .08 | .05 | .04 .03
6 pairs 235 | .27 ) .16 | .11 | .08 .06
3  singles 239 1 .17 | .09 | .06 | .04 .03
pairs 39 | .29 | .17 | .12 | .09 |.07
14 5  singles 12 12 1 .07
pairs JA7 1 .16 1 .11 1 .08
3 [ singles L6 1 12 1 06
24 pairs .16 | .16 | .12 | .08
MK 82 10 5 | singles .26 | .14 | .07
pairs | 261,221 161 .09
3 Lsingles | 26 | .14 | .08
pairs 226 | .26} .15 | .10
6 5 Lsingles {43 L .17 L .08
pairs 243 1 0291 .17 | .11
3 JA6 1 .17 1,10
=461 .31] .17 | .12
14 s singles
airs
3 singles
pairs
10 5 singles
pairs
3
airs
6 5 lsingles
pairs
3
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TABLE 18. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 80 x 20 ft;
; Probability of Damage, Given a Hit = 1.0; Attack Dircction,

| Parallel to Length.
2 Aimin Ballistic Singles
E Weapon error% dispersion, o% Spacirg, ft
3 mils mils pairs 0 20 40 60 80 |[100
| % 3 sineles o7 o7 [Loz Jos loe_ [ .08
3 pairs Q07 l.07 o7 |.07 l.07 .07
3 sipgles .07 .07 07 .07 .06 .06
4 P I i W T SR
sineles . . . * . .
Mk 82,83,84 10 ° pairs .12 (.12 [.11 [.11 (.11 11
3 S L12 .12 |.12 f.11 .10 | .08
i | pairs 12 .12 J.a2 .12 a2 |
1 5 singles 22 1,22 1.19 f,15 }.13 ] .11
3 6 pairs .22 | .22 .22 J.20 .19 | .18
3 singles | .27 1,26 |.2¢ J.19 ].15 | .13
] pairs .27 .27 | .27 .26 | .24 .22
@ 5 singles 00 | .09 f .08 [.07 .07 .06
‘ 14 pairs .09 | .09 | .09 |.08 [.08 | .07
b 3 singles .08 .08 .08 .08 .07 .06
5 pairs .08 | .08 | .08 |.08 |.08 .08
MK 82,83,84 10 5 singles .15 | .16 | .12 | .11 | .09 .08
pairs 215 | .16 § W14 |13 12 ] .12 ;
g 3 singles 15 15 14 ] .13 10 .09 j
3 pairs ds | oaa e [as [ 13 {12 ;
' 5 singles VT B2 ) W I VA I S I O ¥ |
6 pairs .26 | .26 ] .24 | .23 [ .20 | .18 4
3 singles | .11} .29 ) .25 | .20 | .16 | .12
pairs A1 1 .31 ] .29 | .27 | .24 20 ,7
14 5 singles 10 .10 .09 . 08 .07 .06 4
pairs ot .10 .10 ] .10 ] .09 | .08
3 singles _.09 .10 .09 .09 .08 .06 4
6 pairs 091 .09} .10 .10 .10 | .09
10 5 singles a7 4 L1e| .15 .12 .10 | .08
M 8 20855100 p;uiﬁ 171 .16 .16 .16 ] .15 | .14
3 sinples .17 .16 .16 .12 .10 .08
pairs 121 el el .16 .15 | .14
6 5 ingles 30 28 23 A7 1 14 .11
pairs a0l ,30] .28/ .26] .23 .19
f 3 singles | .35l ,34] 261 .20] .15 | .12
= 35] .35] .34 .31] .26 | .23
" . singles 15| .14] .12 .08| .07 06
pairs .15) .15] .14 .13F .11 | .10
: 3 ingles 1sl as] 2] Lo9] .07 | .05
i pairs 151 .15 .1s] .13] .12 | .10
4 10 10 5 singles 23l 20l 5] .ual .08 ] .07
- MK 83 pairs 230 .22 20 a7 L1512 ]
3 3 |singles 2 L2301 .161 12| .09 .07
: pairs .26] .25 .22| .20] .16 | .14
6 5 singles 41 .31 .19l .13 L10] .08
pairs 61 .37 .31 .25 .20 .17
i 3 gsingles 246 .35 .21 .14 .10 .08
pairs L4664 J3s5( .27 .20 .17
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TABLE 18. (Contd.)

Aimin Ballistic Singles
|4 Weapon error? dispersion, o% Spacing, ft
l mils mils pairs | O | 20 | 40 | 60 | 80 |100
14 5 singles .17 215 1,12 .09 07 205 |
4 bairs .17 e .15 s a2z .10
3 ‘;innles a7 lae taz f.08 loe |.05
4 12 pairs 17 1,18 {.16 .14 .11 .09
MK 82 10 5 ingles .28 .22 |.15 !.10 f.08 | .07
pairs L28 .26 1,22 |18 1.5 .12
3 singles .29 .24 .15 .10 .08 .07
pairs .29 1.29 .24 |8 |.15 .13
5 qinglpg 144 230 .18 .13 .10 .08
6 pairs La6 1.39 [.31 .24 |.17 14
3 e .49 [.32 .18 .12 |.10 .08
; pairs .49 A .32 .23 .18 .15
T 5 singles 23 219 1,12 1,08 |.07 .05
1 14 pairs 23 1,21 1,18 .14 |.12 .10
4 3 singles .21 l.20 [.13 |.09 |.07 .05
: pairs .21 1.23 [.20 .16 ].13 .11
18 10 5 |singles 36 1,26 | .14 1,10 ].08 .06
MK 82 pairs .36 ] .33 | .26 |.19 | .l %)
3 Isingles .35 .27 [ .15 1.10 | .07 .06 |
pairs .35 | .34 | .27 .20 !.15 12
5 sinrles .56 .33 .17 .12 .08 .07
¢ pairs .56 | .46 | .31 | .22 ] .17 13
3 singles .60 | .31 | .16 | .10 [ .08 |..06
pairs .60 [ .51 | .32 (.22 | .16 12
14 5 singles 27 L21 .12
pairs 221 128 .21 .15
3 singles 24 20 Jd2
pairs .24 24 .20 .15
24 10 5 cineles 42 | .27 ] .14
MK 82 pairg 42 | .37 | .27 | .18
3 singles W41 .28 .16
pairs L4l | .41 | .28 | .20
6 5 gingles .67 | .32 .18
pairs .67 | .50 .31 1 .23
3 singles .68 31 .16
el .68 | .52 .30 .2t
14 5 si?g)es
pairs
3 singles
pairs
10 5 singles
pairs
3 singles
pairs
6 5 {singles
pairs
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TARLE 19. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 80 x 20 ft;

NWC TP 5612

Probability of Damage, Given a Hit = 1.0; Attack Direction,
Perpendicular to Length.

imi Ballistic Singles
Weapon :rro:% dispersion, o% Spacing, ft
mils mils pairs 0 20 40 60 80 |100
14 5 sir.x les 07 (.07 t.,07 1,07 1,06 U5
pairs D7 1,06 .07 1,07 (.07 .97
3 .07 ].07 .08 .07 |.06 [.05
4 |pairs ,07 l.07 {.07 .07 .07 |[.08
MK 82,83,84 10 5 ingles A1 |.12 t.10 |.09 .08 [.07
pairs 1l Jd1 211 1 A0 10
3 sineles ,12 .12 .13 .11 .09 .09
pairs .12 .12 .12 .13 .12 .12
5 singles 21 21 218 16 .13 .10
6 pairs .21 .20 .20 .21 .19 ].17
3 ingles .26 .25 .22 .19 .14 .11
pairs .26 .25 .25 .25 .23 .20
5 singles 09 o8 | .08 07 1,07 1,05
14 pairs 09 |.09 | .09 |.08 |.08 [.07
3 singles .08 .08 [.09 |.08 {.07 ].06
pairs .08 | .08 | .09 |.09 }.09 ].08
5 10 5 singles 14 1 013 | .13 .11 | .09 .08
MK 82,83, pairs L4 ) G146 ] .13 013 .13 .12
84 3 singles 14 .14 .14 .13 .09 .07
pairs .14 .14 .15 A5 | 14 .12
5 singles .26 .25 .19 .16 .12 ].10
6 pairs 26 | .25 1 .24 | .21 1 .18 |.16
3 singles 30 | .29 | .24 | .18 [ .14 .12
pairs 301 .30 | .29 ] .26 | .23 (.20
14 s singles J0t ,30] .08 | .07 | .07 }.06
palrs ,10 1 .10] .10 § .09 | .09 |.08
3 singles 101 .10 .09} .08 | .07 |.06
6 pairs 0] .10 10| .11 ] .10 |.09
MK 82,83,84 10 5 singles 16 1 15! .14 .11 ] .09 |.07
pairs 161 .16 .16 { .15 | .15 |.13
3 singles 217 .18 .15 )] .11 (| .10 | .09
pairs L1710 .17 .17 ] W17 .16 | .14
6 [ singles 00 .271 .22 .16 .13 .10
pairs 30 .29 .27 .24 .21 |.18
3 ingles .34 .33 .24 .18 .14 .11
airs a4 .34 33 .29 .25 | .21
14 5 singles L1510 .1s)] .12] .08 .08 [ .06
pairs 151 .16 .14 .13} .10 | .09
3 singles A4 .15 .12 .08f .07 | .05
pairs .14 LS .16 14 .12 .11
- 5 = singles | 24| .20] 15| 11| .08 | .06
pairs 26 221 .21 18] Laa | LIX
3 singles 224 224 141 .12 .09 | .07
pairs 260 26 L2201 18] .16 | .12
6 5 singles .40 .29 .17 .13 .10 | .08
pairs 401 .36] .29 .23 .18 .IS_J
3 | gingles w46 .33 .20 .13[ .10 | .09
pairs a4 L4310 L34 .250 .19} .15

58

ki

S R e




NWC TP 5612

TABLE 19. (Contd.)

lifdaaiiaaba ey 03 o

Almin Ballistic Singles
Weapon error? dispersion, og Spacing, ft
mils mils pairs 0 20 40 60 80 |100
14 5 singles A7 .15 13 (.09 (.07 .06
pairs JA7 1,37 s l.1s {11 L1O
3 ingles .17 L,16 1.12 .08 1,0 05
o s 7 L1 L6 1.6 .1 lo9
10 5 latngres [.26 .22 1,15 Lio [L07 Los
pairs .26 .26 .22 18 .14 .12
3 aineles .29 24 .16 (.10 |.08 .07
pairs .29 .27 .23 .17 .15 1.13
5 ginglpg .43 .29 .17 .12 .09 .08
6 pairs 243 239 1,29 (.22 1,17 .13
3 singles L48 .33 .18 (.12 |.09 .08
pairs .48 .43 .32 .23 1.17  [.13
5 singles .22 .19 .12 .09 {.06 ].05
14 pairs 22 1,22 1,19 f.15 f.12 [.10
3 singles 20 21 1,12 1.09 |.06 |.04
18 pairs .20 .25 | .21 } .15 .13 |.11
MK 82 10 5 singles 234 | .25 | .14 .10 |.07 ].06
pairs .34 .33 .26 | .18 .14 |.12
3 singles .33 .27 .16 .10 | .08 1.07
pairs 33 | .35 ] .26 .20 .15 [.12
3 singles 256 232 .16 1 .10 | .08 [.07
6 pairs .5€ .47 .30 | .22 | .16 |.13
3 | singles .57 .33 .18 | .12 | .08 |.07
pairs .57 W49 | .32 .23 | .17 |.14
14 5 singles 27 222 .13
pairs 27 .28 .21 .16
3 singles 223 221 212
pairs .23 .27 .21 | .15
24 10 5 singles 241 225 14
MK 82 pairs 41 | .37 1 .25 | .18
3 L adngles ! .38 ! ,26 ! .15
pairs .38 401 .27 .20
6 5 singles 65 1 .32 1 ,16
pairs 265 504 .31 .21
3 ingles 164 31 .18
alrs .64 .52 1 .32 .22
14 5 singles
pairs
3 singles
pairs
10 5 singles
pairs
3 singles
pairs
6 [ singles
pairs
3
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TABLE 20. Provability of Kill (Pg) for Sticks of Mk 82, 83, and
.-‘ 84 Low-Drag Bembs; Effective Target Dimensions = 400 x 40 ft.
] Probability of Damage. Given a Hit = 0.1; Attack Direction,

1 Parallel to Length.

Aimin Ballistic Singles
Weapon error% dispersion, o% Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
14 5 cingiecs .05 .05 .05 .05 .05 .04
pairs .05 .05 .05 .05 .05 .05
. 3 cigeLes .06 |.06 |.06 |.05 |.05 |.05
MK 82,83, pairs .06 .06 .06 .06 .06 .06
84 10 5 sipngles 207 .07 .07 .07 1.07  [.06
pairs .07 .07 .07 .07 .07 .07
3 3 singles .08 .08 .08 .07 .07 .07
pairs .08 .08 .08 .08 .08 .07
g 5 singles .10 .10 .10 .10 .10 .09
6 pairs .10 | .10 .10 .10 .10 .10
3 aingles 212 12 212 .11 .11 .11
pairs 12 ,12 .12 .12 .12 .12
g 5 singles 206 ] .06 .06 .06 .05 .05
I 14 airs 06 | .06 | .06 |.06 |.06 |.06
k. 3 singles .07 .07 .07 .06 .06 .06
_‘{. 5 pairs .07 .07 .07 .07 .07 .06
3 uk 82,83,88) 10 s singles | .09 |09 | .09 .08 | .08 |.07
pairs .09 | .09 .09 .09 .09 .08
3 singles .10 | .10 .09 .09 .08 .07
pairs L0 | .10 .09 .09 .09 .09
5 singles A3 .23 $12 212 .11 .10
6 pairs 13 | .33 | .13 f .13 § .12 ].12
3 singles .14 .14 .14 .14 .13 .12
pairs 14 | J14 | .14 | W16 | .14 [.14
14 5 singles .08 | ,08 .07 .07 .06 .05
pairs 08 .08 .08 .07 .07 .07
: 3 sinsles 08 OR o8 1 .07 1 ,07 .06
1 v pairs .08 .08] .08/ .08] .08 |.07
1 K 82,83,841 4 5 singles | 1] a1 .10 .00 ] .08 |07
: pairs JA1 1 .11 .11 .11 .10 .10
E 3 singles i .11 .11 ] .10 .09 |.08
] pairs J11 | W11 .11 .11 .11 .10
6 5 sipgles 15 15 .15 214 12 1,10
pairs 150 .15] .15 ] .15] .15 | .14
3 jinples A7) .17 W17 ] L6 L1617
pairs L17 A7 1 .17 .17 .17 .16
14 5 singles 121 .11 .10 .08 .07 .06
pairs Jd2) J12) .11 .11 .10 | .09
3 sipngles .13] .12 .11] .09] .07 | .06
pairs 13 .12 .12 .11 .11 .10
19 ® 5 singles 26| 5] a3 a1 .08 | .07
MK 83 pairs Jd60 a6l 15| .1s] .13 | .12
3 sipgles 121 .17 14 J1! .09 1,07
pairs 124 .17 17 lo) .14 | ,13
: 6 5 singles 21 21 B8 (14 JA0 1.
d pairs 210 .211 L2110 201 .18 1 .16
: 3 1singles 2230 .231 .20f0 154 .11 ! .09 R
pairs .23 .23 .23 .22] .20 | .18 3




NWC TP 5612

TABLE 20. (Contd.)

gk ot bl g AutOue i ki

Aimin Ballistic Singles
Weapon error% dispersion, of graciie Rt
mils mils pairs 0 20 40 60 80 [100
14 5 sinples .14 .13 .11 .08 .07 .05
lpairs .14 .13 .13 .12 ,11 .09
3 ingles .14 .13 211 08 206 05
12 pairs J146 1,14 1,13 1,12 1,12 1,10
MK 82 10 5 singles A8 17 14 11 08 06
pairs 18 1.18 A7 116 14 12
3 cinolos .20 .18 .15 j.11 .08 .07
pairs .20 .19 .18 .17 215 .13
5 singles .24 .23 .18 1.13 .09 |.07
6 airs W24 .23 .23 .21 .18 £ 19
3 jnglnq .26 25 220 4 .10 08
pairs .26 .26 .25 |.23 .20 {.16
5 singles .19 1,17 1,12 1,09 1,06 .05
14 pairs , 19 1.19 .17 .14 l.12 [.10
3 singles 220 1,18 23 1,09 .07 1.06
18 pairs .20 | .19 | .18 |.15 {.13 (.11
singles 225 1,22 1.15 |.10 .08 .06
e 10 > pairs .25 .24 .22 | .18 .15 .12
3 singles .27 .23 .15 .11 .08 .06
pairs .23 .26 .23 .19 .15 [.12
5 singles .31 1,28 A7 1 .12 1,09 (.07
6 pairs .31 .31 .28 1.22 .17 .14
3 singles .34 | .31 |.19 1.13 1.10 1,07
pairs .34 .34 .21 | .24 .19 1.15
14 5 singles 225 .20 .12
palrs .25 .24 .20 .16
3 cinoles .25 .20 .12
pairs .25 | .23 .20 { .15
24 10 5 singles 32 .25 15
MK 82 pairs .32 .30 .25 .19
3 sipgles £35 | .27 .16
_pairs 239 233 127 221
6 5 singles 41 ] .32 18
pairs L4l .39 .32 .23
3 Fingles W44 1 .35 1 18
oalrs 244 1 .43 1 .35 1,24
singles
L 2 pairs
3 singleg
pairs
10 5 singles
airs
3 singles
pairs
6 5 singles
pairs
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TABLE 21. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
: 84 Low-Drag Bombs; Effective Target Dimensions = 400 x 40 ft;
£ Probability of Damage, Given a Hit = 0.1; Attack Direction,

- Perpendicular to Length.

Alming Ballistic Singles Spacing, ft
Weapon error, dispersion, or
mils mils pairs 0 20 40 60 80 100
14 5 singles .05 1.05 04 1,06 04 .03
pairs .05 1.05 .05 1.05 ].05 .04
3 singles .05 05 09 1,04 (.04 03
4 pairs .05 .05 1,05 1,05 1,05 .,04
MK 82,83,84 10 5 singles .06 ;.06 1,05 }.05 |,04 04
pairs .06 .06 .06 .06 .06 .05
3 eingles | .07 [.06 [.06 |.05 |.04 .04 |
palirs .07 | .06 | .06 |.06 |.06 .06 ¢
5 singles .08 .08 07 06 .05 Q4 I
6 pairs .08 | .08 |08 |,08 .07 [.07
3 singles .10 .09 .08 06 Q5 .04
pairs .10 | .10 | .09 | .09 | .08 .07
5 singles .06 | .05 .05 .05 .04 .03
14 pairs .06 | .06 | .06 |.05 |.05 (.05
3 sinples .06 .06 .05 .05 .04 .03
5 pairs .06 .06 .06 .06 .05 .05
sinples ,07 .07 .06 .06 .05 .04
polegcat it : pairs .07 | .07 .07 | .07 .06 |.06
3 singles .08 1 .08 | ,07 | .06 | .05 .04
pairs og | . o8| .08} .07 | .07 |.06
3 singles 11 0] .08 |,06 | ,05 .04 |
6 pairs J11 .10 ,09 f .08 §j .07 .07
3 singles L2 | .11 .08 1 .06 ,05 .04 |
pairs .12 ) .12 .11 | .09 | .08 .07
14 5 singles 07 | .06 .06 .05 .04 .04
pairs 071,07 ] .07 1 .06 1 .06 |.06
3 singles W07 1,07 W06 1 .03 .04 .04
pairs 07 ] .07 .07 | .07 .06 | .06
6 10 5 singles .09 | .08 | .07 ] .06 .05 .04 |
MK 82,83,84 _pairs a9 09 08 08 .07 .07
3 singles 101 .094 .07 1 ,06 i .05 .04
pairs 1ol ,09] .,06| .08 | .08 |.07
6 5 gsingles Jd2 1 111 .09 .06 .05 .04
pairs .12 .12 .11 .10 .09 .07
3 singles 14| .12 ,09) .064 .05 | .04
mairs L1210 .14 134 .11 .09 | .07
14 5 six?gles L1010 .09} ,08! .05 .04 .04
pairs ,10f .10] .09 | .08] .07 | .06
3 singles Al ool o7 osT .04 | .03 |
pairs JA10 .11f 101 .09)] .08 | .07
10 10 5 singles Jdal ,12) ,08) .06f .04 | .04
MK 83 pairs Jal i3] .12 .10] .08 | .07
3 lsingles Li4] .12] .08] .06} .05 | .04
pairs 14l 14 12 10! .08 | ,07
6 5 ingles 20 14 .08 .06 104 .04
pairs 2200 171 Ll4) L1111 . QR 07
3 singles 220 .1pl 08! L06! Q%5 | .04
pairs .22 .19) .15 .11 .08 .07
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TABLE 21. (Contd.)

Aimin Ballistic Singles
Weapon error? dispersion, o% Spacing, ft
- mils mils _pairs 0 20 40 _§Q__ 80 100
14 5 singles .12 (.11 .08 (.06 1.04 .03
pairs 12 1-12 {-11 -0y {-08 }-07
12 3 ingles .13 .11 08 06 .04 204
MK 82 pairs .13 1,13 1.11 .10 .08 .07
10 5 sipngles 216 1,13 208 206 1,04 L0646
pairs .16 | .15 .13 .10 (.08 1,07
3 sineles .17 .13 .08 06 1.05 .04
pairs .17 .16 .14 11 .09 .07
5 gingles .22 .15 .08 .06 .05 , 04
6 pairs 122 .20 14 .11 .09 .07
3 singlns .25 | .15 .09 .06 | .05 .04
pairs .25 | .21 .15 .11 | .09 .07
5 lsingles A7 13 ,08 1,06 | .04 .03
14 pairs .17 .16 .13 .10 | .08 |.07
3 gingles 217 .14 .08 .06 , 04 .04
pairs 17 .17 .14 .11 | .08 .07
18 singles 23 | .15 [ .09 | .06 | .05 [.04
MK 82 10 > pairs .23 | .20 | .15 | .11 | .09 [.07
3 singles 23 16 | .09 | .06 ; .04 !.04
pairs .23 1 .21 .16 .11 1 .09 .07
5 singles .33 | .16 .08 .06 | .04 (.04
6 pairs 33| .25 .16 11 | .08 .07
3 singles .35 .16 .09 .06 | .C5 .04
pairs 351 .26 f .16 | .11 | .08 |.07
14 5 singles 21 15 09
pairs 2211 .20 .15 .11
3 singles 221 1 .15 .08
2 pairs .21 .21 .15 .11
MK 82 10 5 singles .29 .16 .09
palrs .29 .24 .16 .11
3 singles 28 .16 .09
pairs ,28 ) .26 .16 212
6 5 singles A40 n .09
pairs 400 .27 J16)] .11
3 ingles 421 17 .09
airs L 42 .28 .16 .12
14 5 sivgles
pairs
3 sipgles
pairs
10 5 singles
pairs
3 singles
pairs
6 5 ingles
pairs
3
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TABLE 22. Probability of Kill (Pg) for Sticks of Mk 82, 83, and

% 84 Low-Drag Bombs; Effective Target Dimensions = 400 x 40 ft,
: Probability of Damage, Given a Hit = 0.5; Attack Direction,
3 Parallel to Length.
Almin Ballistic Singles
Weapon eli'l:ir? dispersion, o%’ Spacing, ft
mils mils pairs 0 20 40 60 80 100
14 5 singles .22 1,22 22 1,21 20 120
pairs 22 1,22 1,22 V.22 1,22 1,22
3 2{ngles .23 .23 .22 .22 ,21 .20
pairs .23 .23 23 1,23 222 .22
ingles 231 231 30 1,30 1,29 227
4 1 : @Es a1 1l a1 Tar [ Lao
MK 82,83,84 . singles | .31 .33 1,31 [.30 [.20 |.28
pairs .31 [.31 [.31 .31 .31 (.30
5 edmoilae .43 W43 .43 W42 41 .39
6 Dai;s .43 .43 W43 .43 W43 .43
3 s L 46 | .46 | .46 | .45 | .46 ].42
pairs 46 | .46 1 .46 .46 [ .46 .46
5 singles .26 .26 .26 .25 .23 22
14 pairs .26 .26 .26 .26 .25 .25
3 sipngles .25 .25 .25 .24 .23 .22
pairs .25 1,25 ¢t .25 |.25 .25 .24
10 5 singles .36 .36 .35 .34 .32 .30
3 pairs .36 | .36 | .36 | .36 | .35 [.34
MK 82,83,84 3 cingles | .35 | .35 | .35 | .33 | .32 |.30
pairs .35 .35 .35 .35 .34 .34
5 singles 250 | ,50 ] .49 | .48 | .45 |.41
6 pairs .50 .50 .50 .49 .49 .48
3 sipngles | .52 252 231 .51 .48 W45
pairs .52 .52 .52 .52 .51 .51
14 5 singles 230 .29 | ,28 : 27 .25 .23
pairs .30 .30 .30 .29 .29 .28
3 singles 28 28 28 27 25 .2
pairs .28 .28 .28 .28 .28 .27
6 10 5 singles .41 L4l ,40 .37 .35 p.31
MK 82,83,84 palrs .41 .41 .41 .40 .40 .39
3 singles ,39 1 .39 .38 .36 | .34 .31
pairs 391 ,39) 391 .38 .38 | .37
6 5 singles 56 s61 .55 52 .48 242
pairs .61 561 .56 .55) .55 | .54
3 Einglgs 237 257 1 ,55 .51 L 45
airs .57 .57 .57 .57 .57 .56
14 5 singles 41 41 38! .33 228 1 .24
airs b3l .42] .41] .40) .38 | .36
3 singles 421 ,41) .38 341 .29 | .25
pairs G421 421 .41l .40] .38 1 .36
10 10 5 singles 561 ,551 ,50f .43 .35 .29
MX 83 pairs .56/ .56] .55] .53] .50 | .47
3 |singles 52 561 .51 L44 236 | .30
pairs 571 571 ,56{ .54 .51 48
6 [ lsingles .70{ .69] .64f .53] .43 | .36
pairs .70 .70 .69 .67 .64 .59
3 [ gingles .74 .74 .69 .58 .46 .3
irs g4 L74)  L76] 721 .69 | .64
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TABLE 22. (Contd.)
Aimin Ballistic Singles
3 Weapon error? dispersion, og Spacing, ft
! mils mils __pairs 0 20 40 60 80 100
" 5 Eingles 47 45 1.an 1% 28 23
] ! airs 247 1,47 1,45 1,43 40 k37
: 3 |§imzles L6 144 139 12 26 21
3 pairs 46 _lus luas toa2 19 Lis
g 12 10 5 ingles | .62 |.59 l.52 142 (.34
i MK 82 pairs 62 l.6) [.59 |.56 l.52 laz
: 3 singles .62 1,60 1,53 V.42 1,34 L27
pairs .62 1.62 .60 .57 .53 .48
5 A{nglnq 19 223 .64 £20 4Q .32
3 6 pairs 25 1,74 1,73 1,70 1,64 .37
E" 3 aingles .79 .18 .68 .53 .41 .32
pairs .79 .79 1.78 }.75 .68 .60
] 5 singles 58 55 45 35 28 24
f 14 pairs .58 [,57 l.55 [.51 .45 {.40
3 3 sineles | .57 1.54 |.46 |.36 |.30 [.25
; pairs W57 1,56 .54 .21 46 .41
18 10 5 gingles 273 1,68 .54 .42 .34 .28
MK 82 pairs .73 .72 | .68 |.62 .55 (.48
3 singles 223 1 .68 1.55 .43 .35 .30
pairs 223 1,72 1.68 | .62 .55 .48
5 singles J85 | .81 1,63 .49 .39 .32
6 pairs 85 .85 | .81 |.73 [.62 [.55
3 singles .88 | .85 | .66 | .52 .42 .34
pairs .88 | .88 | .85 { .76 | .66 [.58
14 5 singles .65 | .59 | .44
pairs 165 | ,64 | .60 .52
3 singles 59 54 240
pairs .59 | .58 | .54 | .47
10 5 singles .80 .71 .52
24 pairs .80 | .77 [ .12 | .61
My 82 3 singles 79 1 W72 1 .52
pairs .79 ) .78 | .72 .62
6 5 singles 92 1 .85 1 .61
pairs 921,911 .85 ] .73
3 | .94 87 J00
airs .94 | .93 ) .87 | .74
14 5 singles
pairs
3 singles
pairs
10 3 singles
pairs
3 singles
pairs
6 5 ingles
pairs
3
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4 TABLE 23. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 400 x 40 ft;
Probability of Damage, Given a Hit = 0.5; Attack Direction
Perpendicular to Length.

g Almin “Ballistic | Singles
Weapon error? dispersion,;[ o% Spacing, ft
mils mils pairs 0 20 40 60 80 {160
. 7 : Eingles 20 1,20 1,20 .19 }.18 [
] airs .20 (.20 |.20 ].20 .20 [.20
3 3 }smnes 19 [.20 [.21 .20 .18 .16
; i .19 (.19 [.19 [.20 [.20 [.20
4 ingles 26 .26 1,25 1,23 .20 L
MK 82,83,84 10 3 pairs .26 |.26 .26 [.25 ].25 %2
k] csingles o B 27 ,27 24 21 .19
: airs .26 .26 1.27 [.27 [.27 .26
i 5 singles a6 .35 132 .27 1,22 |.18
1 6 pairs .36 |.36 [.36 [.34 |.33 [.30
: 3 e .39 (.39 |.35 |.29 |.23 |.19
pairs .39 | .39 | .39 [.38 |[.36 |.32
5 singles .23 .24 | .23 }.22 |19 [.17
14 pairs .23 .26 | .24 f.24 [.23 ].22
3 sinegles .21 .23 .24 .23 .20 .17
. pairs .21 .22 24 1 .24 ] W24 .23
singles 31 1,31 | .28 |.25 |.21 ].18
MK 82,83,84f 10 % pairs 31 | .31 | .30 | .29 | .28 [.27
3 singles .30 .32 .31 .27 .22 .18
: pairs 30 | .31 | .32 ].31 .30 |].27
5 gingles 42 ] 41 ) L34 ] .28 | .22 .18
- 6 pairs 42 | .42 ] .40 | .37 ] .33 |.30
1 B, [singles | .46 | .66 | .37 | .29 | .23 |.19
3 pairs 44 45 LA4 40 ) .36 .31
14 5 singles W27 L2210 .26 | 23] .20 [.17
pairs 27 1 271 .27 .21 ] .26 [.25
1 3 singles 224 27 .27 .25 .21 .18
{ 6 pairs 26 ) .25 L27 | .28 | .27 | .26
: MK sz,sa,aﬁ 10 5 aingles | 35| .35] 32| .27 ] 22 |.18
_j pairs .35 | .35] .35 | .34 .32 |.30
j 3 singles A4 1 371 .34 .281 .23 |.19
1 pairs 36 ] 35l .36 .36 .34 | .31
] 6 5 singles .49 451 .37 ,291 .22 ,18
1 pairs ,49 | L4801 .65] .42] .38 ].33
3 ingles 491 49! 390 201 .22 [ .19
alrs .49 50 .49 .45 .39 34
14 5 singles 1A a8 34 2 .21 217
pairs a6l .38l 371 .36 .33 | .29
3 laingles A20 .40) .36) .26] .21 | .17
4 __ pairs .32} 37| .40f .37 .34 } .31
1 10 10 5 singles 491 47! .36] .26f .20 | .17
1 MK 83 pairs 4910 .49] 48] .43] .36 | .31
3 singles 43 .49] .37 28] .27 .18
pairs A3 a9 49 .43 .36 | .31
6 5 singles .65 54 .36 .26 .21 .17
b pairs L6530  .621 54! ,44] a7 | 4
3 sipgles 64l 58] 37 27t 22 ] .18
pairs .64] .66 .57] .46] .37 ] .31
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TABLE 23. (Contd.)

Aimin Ballistic Singles
Weapon error% dispersion, 05 Spaciogs ft
mils mils pairs 0 20 40 60 80 | 100
14 5 ﬁ;ngles 41 1,42 1,35 226 1,21 17
airs 41 .43 .42 .39 [.33 .30
3 ineles .36 f.44 .36 .27 .21 .18
12 pairs 236 1,43 .43 40 1,36 131
MK 82 10 5 aingles 53 l.so .3 b2z L2117
pairs .53 1.54 1.50_ 1.43 .36 L3l
3 singles L47 Y .38 . 28 .23 .18
pairs 47 1035 1,53 45 1,39 .32
5 singles .69 1.56 |.37 .27 .22 .18
6 pairs .69 |.67 .56 .45 .37 .31
3 aingles .66 .59 [.39 .29 .23 .18
pairs .66 |.69 |.59 Ny .39 |.32
5 singles JA48 1,52 1.36 27 .20 17
14 pairs 48 |.54 .52 |.43 ].36 [.31
3 singles .40 | .53 .37 .27 .21 .18
pairs 40 ) .54 | .53 45 .37 .31
18 10 5 si?gles .61 ].58 | .38 .27 .21 .17
MK 82 paIns 461 .65 ] .58 47 .38 .32
3 siygles 53 60 1.39 |,28 ].22 1,18
pairs D3 1 .67 .60 .48 | .38 .32
5 singles .82 1.61 ! .36 .26 .21 .18
6 pairs .82 | .78 | .60 { .46 | .37 .31
3 singles .75 .62 .38 .28 .23 .19
pairs .75 | .80 | .61 46 | W37 .31
14 5 singles 52 1 .57 } .37
pairs .52 , 63 .56 .45
3 singles Q43 ) .57 .38
pairs 43 | .64 | .58 .47
}uz(l.sz 10 5 singles , 68 ,60 .38
pairs .68 | .74 | .60 46
3 singles J56 1 61 | ,40
pairs ,56 | .76 | .61 .48
6 5 ingles 87 | .61 | .38
pairs 87 1 811 .61 L47
3 cingles 279 1 .63 .40
nairs .79 | .82 .62 .48
14 5 singles
_lpairs
3 wingles
paics
10 5 Isingle.
paire
3 singles
pairs
6 5 singles
pairs
3
67
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TABLE 24. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs; Effective Target Dimensions = 400 x 40 ft;
Probability of Damage, Given a Hit = 1.0; Attack Direction,
Parallel to Length.

Aimin Ballistic Singles
Weapon error? dispersion, og Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
14 5 singles a8 37 12 6 a5 134
pairs a8 .38 .38 .37 1,37 Lz )
3 sipgles .35 233 35 235 34 1,33 4
pairs .35 .35 .35 .35 .35 34 i
4 10 5 singles | .51 1.51 1,50 .49 1,48 }.46 ]
MK 82,83,84 airs .51 [.51 }.51 |.51 [.,50 1,50
3 sipgles 247 1 .47 247 246 245 1,44
pairs Y 47 W47 47 47 .46
5 singles .68 .68 .68 267 .66 .64 ;
6 pairs .68 .68 .68 .68 .68 |.68
3 e .68 [.68 |.67 |.67 |.66 |[.64
pairs .68 | .68 | .68 |.68 |.68 |.67
5 singles 42 1,42 .6 1,40 1,38 1,37
14 pairs L2 ) .62 .6l L4l fL41 |40
3 singles .36 .36 .36 .36 .35 .35
5 pairs L36 | .36 ) .36 | .36 ] .36 ].36
singles .56 | .56 | .55 | .54 ].52 .49 3
L 82'83'% 10 3 pairs .56 | .56 | .56 [ .56 | .55 .54
3 singles .50 | .50 | .50 | .49 | .47 |.46
pairs .50 | .50 .50 .50 | .50 |.49
5 singles 4 | .74 74 .73 70 |.66 *
6 pairs Jh L 74 ] 76 | 74 |74 |73 !
3 singles L1 .72 ] .71 | .71 § .69 |.66
pairs JJr (Wr | T a7 | 4
14 5 singles .45 45 Y L 43 41 1.38
pairs L45 1 .45 | .45 | .45 | 46 |44
3 singles 239 ! .39 .39 .38 .37 1.36
6 pairs .39/ .39 ) .39 .39 | .39 |.39
10 5 singles 2021 .61 1 .60 D8 1 .54 1,50
o 82,83, pairs 621 .61 1 .61 | .61 | .60 [.59
3 singles 2531 ,53 0 .53 [ 521 .49 |.47 ;
airs .53 ] .53 ] .53 ] .53 | .53 [.52 §
6 5 singles 01 .g0d 791 .77 4 .73 [.67 ;
pairs 80 .80 80| .79 .79 [.78 |
3 Tiingles .15 213 L25 231 .71 67 ;
palrs a5 .75 .15 .15 .15 .75 .
1% 5 singles ,60f .59] .56 [ .51] .46 |.41 1
pairs 60l .60l 591 s8] .56 | .55 !
3 singles 57 521 .841 .50 ,46 | .41 ;‘
pairs ,57) 5721 ,57] .s6] .54 |.53
19 10 5 gingles 211 .76} .73 .66| .57 | .50 q
MK 83 pairs g7 L2720 rel L1s| .73 .70
3 singles 25] .24] .70 .es5] .57 [.50 f
pairs ,750 .7s] .74) .731 .70 | .68
6 5 singles | 91! .90l .88f .79} .69 | .90 '
pairs .91] .91| .90} .89} .88 | .84
3 gingles .92 .921 .89 .83 72 | .61 4
pairs .92 .92 .92 .91 .90 | .87 a
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TABLE 24. (Contd.)

b Aimin Ballistic Singles
'Vi. Weapon error? dispersion, o% Spaging; fc
k. mils mils pairs 0 20 40 60 80 | 100
1 14 5 sir.w.les 165 .63 60 1.53 246 39
pairs .65 1,64 1,63 .62 1,60 |57
3 ingles .60 |.,59 1,56 1.50 .43 35
12 pajrs .60 ].60 £59 1,58 126 223
MK 82 10 5 cingleqg | .82 [,80 }.74 .65 {.55 1.4]
pairs 82 81 A0 22 s .70
3 lsingles 29 127 .73 |3 |53 lua
airs .79 .79 (.77 }.76 {.73 .68
5 aingles .94 .93 |.88 [.76 .64 .54
6 pairs .94 194 .93 91 .88 .82
3 Einoles .96 1.95 |.91 [|.78 |.64 .52
pairs .96 |.96 |.95 [.93 [.90 |[.85
" 5 singles 273 .72 .66 1,56 .48 42
14 pairs J3 1.73 |.72 .70 |.66 |.61
4 3 singles .67 1,68 | .64 .56 |.50 .44 ;
pairs .67 .68 .68 .67 .64 .60
‘ 10 5 singles 88 85 A2 ) .66 | .57 .49 !
18 pairs .88 | .87 | .85 |.82 |.77 |.71
MK 82 3 singles | .84 1,83 | .76 |.67 |.59 |.52 3
pairs 84 | .84 | .83 |.80 |.76 .71
5 singles .97 .96 .87 1.76 | .65 .57
, 6 pairs .97 .97 | .96 [.93 |.87 .81 |
g 3 cinglen | .98 .07 | .00 | .79 | .70 [.60
3 pairs .98 .98 .97 .95 .89 .84
14 5 singles | ,77 | ,74 | .51 =
! pairs .77 .76 J4 | .69
3 singles 67 1,65 224
2 pairs .67 | .67 | .65 | .61 :
10 5 singles L90 1 .86 212
W 52 pairs 90 | .89 | .86 | .80 _
4 3 singles .86 | .83 | .69 4
pairs .86 | .86 .84 | .78 :
6 5 singles .99 297 .83
; pairs .99 9 .99 .97 [ .91
:' 3 Einzles ,98 1 .97 .80 :
3 airs .98 | .98 | .97 | .01 ;
singles ]
14 5 it i
: 3 singles 1
! pairs 1
10 5 singles
# pairs
3 singles 4
pairs
6 5 singles
pairs
| 3 . !
|
3
A
69 {
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TABLE 25. Probability of Kill (Pg) for Sticks of Mk 82, 83, and
84 Low-Drag Bombs: Effective Target Dimensions = 400 x 40 ft;
Probability of Damage, Given a Hit 1.0; Attack Direction,
Perpendicular to Length.

Aiming Ballistic Singles
Weapon error, dispersion, or Spacing, ft
mils mils pairs 0 20 40 60 80 | 100
14 s .34 351 .36 1,36 1 .33 1,30
airs 4 o34 1 36 1 35 1 36 1 .36
3 29 12 K Vi 12 1.3
4 29 1 291 11 4 1 a5 1.3s
82,83,84 10 3 b4 1 64 1 46 1 42 1 38 1 34
44 o84 1 .43 1 .43 b1 .43
3 [ 240 1 44 L .48 1 .46 L 42 1 .27
40 | .43 1 .46 | .47 | .47 | .44
6 0 1 sol 0l sol 57 1.53
3 .57 .63 ] .61 | .54 | .46 | .37
airs + 57 .60 | .62 ) .64 | .61 | .57
3 aingles 1 38 1 39 1 .41 | A7 1 .32
14 pairs 238 2391 .39 1 .40 | .41 | .40
3 m .31 -iL Iﬁz * .‘0 03‘
s pairs 31 2331 .38 1 .61 1 .42 ) .42
MX 82,83,84 10 . singles | .49 | .S1] . 247 ] .61 ] .35
paizs 249 1 501 .501 .S0 ] .49 | .48
3 bk S0l 561 501 .42 1 .35
irs 246 1 .46 223 | .32 1 .49
5 ainglea | .66 L . 2591 511 .42 | .34 |
6 M .“ -“ 065 063 -53 053
3 aingles | .66 1 691 .651 .53 1 .45 | ..J.I_‘
pairs .66 | ..66] .68] .67 ]| .62 | .56
14 [3 Lainglas A2 ALl 451 .631 .38 | .33
A2 1 431 .46] 451 .46 | .45
3 Laingles kKl A20 481 671 ,41 1 30
6 pairs 233 | .36] .42] .46] .48 | .46
MK 82,83,8 10 5 _aingles. 253 -} 236 .49 42 .35
pairs 253 2361 551 .561 .35 | .54
3 aingles | .47 Sol .sal a5 ] .38
paivs | .47 | 491 .36 .59| .58 | .54
6 s (atngles | 29 T ol aal _sol 2T 3¢
pairs T e 211 .681 .63 | .56
3 621 2al eel el 4137
267 | 7 J4) .73] .67 | .59
~AS_ a9l 34
i 3 irs 249 .60 .58 | .52
3 e .32
10 irs 411 .5 .61] .63 .60] .54
X 83 10 S 67 233 |
irs 62 21 261] .54
3 jaingles. Sk 26
pairs 254 .36
6 5 .l‘a‘luu_ A6 (.33 |
pairs #
3 ﬂm :# . - . .
betre o1 k.
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TABLE 25. (Contd.)

Aiming | Ballistic Singles Spacing, ft
Weapon error, dispersion, or
mils mils pairs 0 20 40 60 80 | 100
14 5 singles 54 A5 59 42 39 32
airs 54 .61 1.65 164 1,58 152
3 tmtm 44 [ 62 50 4l 15
12 . airs 44 57 f6 67 62 36
MK 82 0 5 ingles g8 176 l.go lam 119 L33
pairs 68 15 1A 0 A1 55
3 ingles 57 19 61 bK| ab . 34
pairs 27 222 1,80 14 .66 1,57
3 ingles 86 83 a2 49 41 35
6 pairs .86 .89 1,83 J2 1,63 1,56
3 laingles. i 87 1,672 1,54 1,46 1,36
palirs .77 .89 |.86 76 |.67 .57
5 singles 239 211 .62 .48 37 233
14 pairs .59 .72 V.77 ].71 ].62 .54
3 singles L46 1,78 §.64 |,51 .41 .35
pairs .46 .69 |.78 .73 .65 1.55
18 10 5 gingles 114 .84 .64 .50 L4l .34
MK 82 pairs .76 | .84 [.84 |.74 [.64 }.56
3 singles .+ 61 .87 .67 .52 .42 .36
pairs .01 1.86 .87 1,76 [.65 ].56
5 singles 93 .87 |.61 }.48 .39 |.34
6 pairs .93 .95 .87 .73 .63 .55
3 | singles .84 .89 | .67 .52 .45 1.38
pairs 84 .97 1.88 }.74 | .64 .55
14 5 | singles | ,62 81 1,63
pairs .62 .81 .81 .71
3 singles 449 .83 265
pairs £ 49 .80 | .83 .76
24 10 5 &ingles 218 A86 1 .64
MK 82 pairs .78 .92 .85 .73
3 .slngles .63 , 88 .68
pairs .63 .92 .88 .78
6 5 singles .95 87 L84
pairs .95 .97 .86 T4
3 singles JB86 1 ,90 ] ,69
alrs .86 , 98 .88 77
singles
14 5 ;airs
3 singles
palrs
10 5 sipgles
pairs
3 singles
pairs
6 5 jsiogles
pairs
3
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