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NOMENCLATURE 

a Ratio of WRr to WRj 

AE Aiming error in mils CEP 

AGL Above ground level 

Bj Ballistic dispersion in mils standard deviation 

CEP Circular error probable 

EMD Effective miss distance 

1 Impact angle 

JMEM Joint Munitions Effectiveness Manual 

Lgx Effective target length 

MAE Mean area of effectiveness 

MER Multiple ejection rack 

MRI Minimum release interval 

Nß Number of bombs in the stick 

OFF Operational flight program 

F Probability of damage from one bomb impact 

PHD Probability of damage given a hit 

PNB Probability of damage of individual bombs 

PST Probability of damage from one stick of bombs 

FK Probability of damage of a stick of bombs averaged over 
many sticks 

]*XAE Gaussian random number for range aiming error 

RXBD Gaussian random number for range ballistic dispersion 

RyAE Gaussian random number for deflection aiming error 

RYBD Gaussian random number for deflection ballistic dispersion 

SR Slant range from release to impact of each bomb 

SRp Slant range from release of first bomb to the target 

TER Triple ejection rack 

WET Effective target width 

i^.-.^. -.^-t-^.^-.^-^ ■„._....■ i mmm 
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WRd 

WRr 

X 

XAE 

XBD 

YAE 

YBD 
YS 

ZF 

OXAE 

ÖXBD 

ÖYAE 

OYBD 

Deflection weapon radius 

Range weapon radius 

Total range displacement from the aim point of a bomb impact 

Component of X due to aiming error 

(Component of X due tj ballistic dispersion 

Component of X due to stick position 

Total deflection displacement from the aim point of 
a bomb impact 

Component of Y due to aiming error 

Component of Y due to ballistic dispersion 

Component of Y due to stick position 

Altitude at release of the first bomb 

Standard deviation of range aiming error* 

Standard deviation of range ballistic dispersion* 

Standard deviation of deflection air.ing error* 

Standard deviation of deflection ballistic dispersion* 

*!■ Expressed as feet in the ground plane, 

,t«.U.^Iii^..  „^.^.^....-^^^u-,..        ,.,,   , 
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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 (P^).  Each release 
in the stick normally consists of a single bomb or pair of bombs.  P^ 
varies with the ground spacing between releases, and ground spacing 
varies with the time interval between releases.  Heretofore, the minimum 
release interval (MR1) has been constrained due to hardware and safety 
limitations.  Hence, PK may be limited by MRI. 

As delivery accuracy improves, the optimum ground spacing (the 
spacing required for maximum PK) decreases.  The A-7E, with its improved 
delivery accuracy, requires closer spacing than older aircraft and its 
Pj^ 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 P^ with respect to ground spacing and thereby enable determination 
of the amount of increase in P^ 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 P^ 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 Pj^ computations accounted for 
rack location and ground impact offsets in range and deflection for bombs 
released from shoulder positions on multiple and triple ejection racks 
(MERs and TERs), 

■ - ■■■ s"  -',..- ■.■■■^-.. " - —'--"■'-'■-'■■■ 
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TABLE I. Loading Conf~~Urations Employed. 

IIIUMIIEI'I STATION NUMeEI'I 
TYPE OF IIOMe 

OF IIOMU 1 2 3 • I • 7 I 

.. MK 82.83 ... ' ~ ~ ~ 

I MK 82.83 ... ~ ~ ~ ~ ~ 

• MK 82.83 ... ~ ~ ~ ~ ~ ~ I 

10 w a v v 7 v 
12 MK 82 ~ ~ 
11 MK 82 ~ =8 ~ 7 
:M. ; 7 7 v 

llltt 82 7 

• TWINTY-POUI'I MULTIPLE I'IILIASII OP MK al PI'IOM THII LOADING CONPIGUI'IATION Al'll ONLY 
HYI"'THISIZID. CUI'II'IINT LOADING I'IIITfUCTIONI ON THI A·?l NI'IMIT NO MOI'II THAN 20 MULTI .. LI 
I'IELEASII OP MK al. 

The PK coml>utations 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 
s lightly even with constant normal acceleration and constant velocity, 
because of changes in position and velocity direction of the aircraft. 

6 



WKBrnnw^iv'"""" ■*mm~ mfmmi«"     i >■    ■"■ w—™ wrmm ^1 

NWC  TP  5612 

Only   for  very   lon^ 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 OFF  is   less   than   the 
MRI,   the MR1   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-7F OFF   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. 

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 PK CALCULATION 

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 cri~erion. It 
has been determined empirically that the PK of general-purpose bombs 
against most point and unitary land targets can be treated by one of two 
damage probability functio 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 

(1) 

where X and Y are range and deflection miss distances from the target, 
and WRr and WRd are range weapon radius and deflection weapon radius. 
WRr and WRd are dependent on weapon impact angle as well as the tar3et, 
weapon, fuze, and specified damage criterion. WRr and WRd are r~duced 
to two other convenient parameters, mean area of effectiveness (MAE) and 
"a", which are defined in Eq. 2 and 3. 

MAE = L: r :O> p dx dy 'IT • WRr • ~ 

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

WRr = (MAE'TT• a)~ 

and 

8 
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Hence, if MA E and impact angl ar known, P can be omp u, e d by Eq . 1 as 
a funct ion of impac t pos ition rom the target . Valu s of ~iAE for combi­
nations of target, weap0n, fuze , damage cri t erion and impact angle and 
values of "a" for various impact angles are li ed 'n the Joint Munitions 
Eff c tiveness Manuals (.THEM ) and other WP.apons effectiveness publications. 

Th second typ of damage prob bility f unction consid ers P a con­
stan within a rectangular area cen ~e red on the target and zero outside 
t h i s area . 'u .e value of P within t he rec tangle is referred to as the 
probability of damage given a hie (PHD). The dime nsions of the re ctan­
gular area , LET and HET , are th e dimensions of the target ex tended by 
twice th ef ective miss distance (EID). Figure 2 illustrates the 
makeup cf t he rec t angula r area. The values of PHD and EMD are determined 
b~i the target , we apon, f uze , and selec ted damage criterion, and re 
also tabulated in JMEM and othe r weapon eff ~tiveness publications. 

t 

1 ElD 

TARGET WET 

EMD EMD 

E!o 

l 

1-
FIGURE 2. Effec tive Targe t Area, LET x WET· 

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

(4) 

where P1, P7 PNB are th& damage probabilities of the individual 
bombs and NB is t he number of bombs in the stick. 

Using the Monte Carlo techniqce, the final probability of kill for 
any given stick, aiming error, and ballistic dispersion was computed by 
avera ging PsT over m3ny replications (~3,000) of releasing this stick. 
Each bomb in the stick for any given replication was displaced in the 

9 
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ground plane from the aimpoint--which in this study was always the center 
f the target--in range (X) and deflection (Y) according to Eq . 5 and 6 . 

(5) 

(6) 

Xs and YS are r ange and deflection components of the bomb ' s position 
relative to the center of the st i ck. XAE• Xso, YAE• and Yso are dis­
placement s for r ange aiming erro , range ballistic dispersion, deflection 
aiming error, and deflect! n ballis tic dispersion. crXAE• 0 xBD• 0 YAE and 
cryBD are standard deviatio s for range aiming error, range ballistic 
dispersion, deflection aiming e rror, and deflection ballistic dispersion. 
The Rs are Gaussian random numbe rs, a set of which has a standard devia­
tion of 1. The (X,Y) displacement of each bomb determined its value of 
P . PsT for that replication was computed by Eq. 4 . PsT was averaged 
over at least 3,000 replications to yield a PK value with an accuracy of 
approximately 0.01 standard deviation. 

Since Xso and Yso are r~ndom for each bomb in a stick, a new pair 
of RXBD and RYBD values were genera ted for each bomb in a given repli­
cation. crXBD and crYBD for each bomb are given by Eq. 7 and 8 

Bd . SR 
0 XBD 

= 
1 ,000 . sin I 

Bd . SR 
0 YBD 

= 1,000 

(7) 

(8) 

where Bd is ballistic dispersion in mils standard deviation, SR is slant 
range from release to impact, and I is impact angle. It is seen that 
0 xBD for each bomb varies with SR and I and crYHD varies with SR. So 
Xso and Yso are de t ermined by the RxBD• RYBD• SR, and I values of eacn 
bomb. 

All the bombs in a replication of a given stick have the same value 
of XAE, and the value is that of the f i rst bomb. This is because, once 
the first bomb is released, each succeeding bomb is released to iopact 
one spacing ahead of the previous one. Consequently, RXAE and crXAE have 
the same values for all the bombs. crXAE is given by Eq. 9 

0 XAE = 1,177.4 • ZF 
(9) 

10 
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where AE is aiming error in mils CEP, and SRp 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, Y^j? 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 RYAE to be the 
same random number for each bomb in the stick.  aYAE is given by Eq. 10 

AE SR 
YAE 1,177.4 

(10) 

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

The  expressions   for   'xAE and JYAE given  in  Eq.   9 and  10 both assume 
that  the  range  and deflection 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  PK,   but   rather with  the  amount  of ?v change with 
change   in  P«—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 aXBDj   aYAE>   and aYBD values of  the 
bombs were  dependent  on  their  respective   release  conditions and  that  ^XAE 
was dependent  on  the  release  condition of   the  first bomb.     Hence,   P^ 
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, 
spacing,   or normal  acceleration—to have   the  same minimum pullup altitude. 
This criterion  resulted in minimum change   in  the  release  conditions.     The 
change was  sufficiently small  to allow  the  same  release condition  to be 
used for all  the bombs  in all  sticks  to  calculate o^g,  cr^gp,  OyAE»  ancl 
^YBD-     This  approximation  gave sufficient   accuracy in P^,   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   P^ data.     The  common   release  condition was  45-deg  dive  angle,   480 knots 
velocity,   and  6,000   ft   ACL. 

The PK.S of  sticks  of bombs were  computed  for  representative values 
of MAE,   LET.   

W
1-:T'   

arul  1J,Hü-     The   PK  data are  presented  in  the Appendix. 

DISCUSSION OK RESULTS 

The primary   factors   that  affect   probability  of kill  are  listed 
below into one of   three  groups   (1,   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 

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

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

Sticks of  singles and pairs of bombs having  the  same  number of bombs 
and stick length  have  the  same  Pj^ values,   provided  the  spacing of pairs 
does not  exceed bomb  dispersion  in range by an  order of magnitude.     Con- 
sequently,   the maximum P^ values   for  sticks of  pairs  and singles  are 
equal and  the value   for  the stick of pairs occurs  at  a  larger  spacing 
than the value  for  the  stick of  singles.     Additionally,   the Pj^ for 
spacings   larger  than  the  spacing at maximum P^   for pairs   is  always 
greater  for the  stick of pairs   than  for  the stick of  singles.     Figure  3 
depicts  the  relationship  of P^  for  sticks  of singles  and pairs.     Since 
the MRI  is  the same   for singles  and pairs  releases,   the maximum available 
Pj^ for release  in pairs  is normally greater than,  but never less  than, 
the maximum available Pj; tor release  in singles.     Hereafter,   discussion 
shall assume release  in pairs. 

A decrease  in bomb  dispersion generally improves  the maximum avail- 
able PK for smaller aiming errors,   smaller bomb  quantity,   and harder or 
smaller targets.     A decrease  in dispersion  from 5   to   3 mils generally 
effects an  increase   in  PK  from 0  to 0.05.     Typical  increases  can be seen 

12 
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from Table   2.     The   PK 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  P^. 

TABLF 2.    Effect ot Bomb Dispersion on Maximum 
Available P^ (Pair Releases). 

MAEd 
Aiming 
error, 
mils 

Bomb 
dispersion, 

mils 

No.   of  bombs^ 

4 6 10 12 18 24 

2,000 

20,000 

14 

6 

14 

6 

5 
3 

5 
3 

5 
3 

5 
3 

0.09 
0.09 

0.25 
0.30 

0.48 
0.50 

0.84 
0.87 

0.12 
0.13 

0.35 
0.40 

0.58 
0.60 

0.91 
0.94 

0.17 
0.18 

0.35 
0.41 

0.71 
0.72 

0.97 
0.98 

0.18 
0.19 

0.35 
0.38 

0.74 
0.75 

0.97 
0.98 

0.23 
0.25 

0.37 
0.39 

0.84 
0.84 

0.98 
0.99 

0.25 
0.25 

0.37 
0.37 

0.86 
0.85 

0.98 
0.98 

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

six bombs. 

SINGLES 

FIGURE 3.    PK Versus Spacing 
Relationship Between Sticks 
of Pairs and Singles. 
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Variation  in  P^ 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  PK values   for  these  configurations.     This 
extreme case of  impact   pattern variation  is  seen to have  only a small 
effect on  P^.     It   is  concluded  that   loading  configuration has  a negli- 
gible  effect  on  P^. 

TABLE 3.    \\ 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 
Target 

I II III IV 

MAE =  10,000  sq  ft 

EMD = 50 x 50   ft 
PHD = 1.0 

0.60 

0.24 

0.60 

0.24 

0.62 

0.28 

0.61 

0.27 

CONFIGURATION 

STATION NUMBER 

V 
V 

V 
V 

V 
V V 

m 

nz V 
V 

FIGURE  4.  Schematic   of  Four  Allowable   Loading  Configurations  of 
Eight Mk 82 Bombs on the A-7E. 
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F r sticks r leas d in pairs ga i n t a giv n target, the four 
primary fa tors influencing PK are aiming error , minimum spacing, bomb 
quant i ty, and bomb type. The relationships among these four factors 
are portray d in Figures 5 through 12 . Each figure co ve rs one eff ctive­
n ss model for a hypoth ical a rget . Th target s given a likely 
value of th appropriat ffe ctivenes param ter (Ml~E , EMD , or PHo) for 
each bomb type ( k 82, 83 , and 84) . PK values corresponding to these 
parame t r values were int r • olated from those given in the Appendix. 
Each figur has a plot e~ch for 14- and 6-mil aiming errors . 

Each plot in cludes a set of curves for each typ of bomb. In each 
set ther is a curve for ea ch type of MRI m chaniza tion . A 3.2-g normal 
acceleration was assumed for ach mechanization . Each curve represents 
the maximum available PK fo r that part icular MRI and bomb type. The 
maximum available PK values for 1Rls of 0 and 20 msec for parent rack 
r eleases are always equal ; therefore, these two cases are represented 
by one curve . There a r e three c urves 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 MRls of 60 and 40 msec and represent the 
capabilities for MER/TERs with the pr sent e lectromechanical stepper 
switch and a r epresentative solid- state stepper switch, respectively. 
from Figure 1 it is se n that the 20- , 40-, and 60-msec MRls correspond 
to 20-, 40-, and 60-ft spa ings at 3. 2- g r.ormal acceleration. The 
loading configurations for the various bomb quantities used a r e 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 conclus ions 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 PK 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 PK achieved through a reduced MRI for MER/TER 
r eleases increases as aiming e rror is decreased. A reduction in aiming 
error can e very effective i n improving PK, but only if the reduction 
is ac companied by a r eduction in MRI . Reducing the aiming error from 
14 co 6 ~ils without reducing the MRI often results in little PK 
improvement . 

For MER/TER releases at a given MRI, the smaller the aiming error, 
the smaller the improvement in PK 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 PK achieved 
using 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 aiming error of 6 mils, twenty-four Mk 82s released from MERs at a 
60-rasec MRI yield lower P[(s than six Mk 82s released from parent racks 
at a 20-msec MRI. 

At small aiming errors, larger P^s 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 racks 
at 20 msec yield at least the P^ 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 ai even higher P^. 

16 
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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 PK. 

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

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

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

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

6. As  aiming error  decreases,   better  PKS 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 

27 

■—L~^-"—*-—"--"-''"—^"l'' "- °    i  n iiriiimiiliriiiillihüiilil ^"— — ■■'-'  "■ ■■"-^^- 



NWC TP 5612 

TABLE 4 . Probability of Kill (PK for t i k of Mk 
Low-Drag Bomb , Mean Area of ffcctiv ne. = 

2, 3, and 
500 q ft. 

4 

Aiming Ballistic Sins f e s Spacing , ft 
Weapon error, dispersion, o r 

80 l 100 mils mils pa irs 0 20 40 60 

14 5 lsin<>l"" .02 02 .02 . 02 .02 ' ..a..ll.... 
!Pairs .02 .02 .02 .02 .02 : .02 --

3 oin<>l"" . 03 .03 .03 .02 .02 .02 

'"d n• .03 .03 .03 .02 .03 .03 

10 5 dnol f' ,. . 04 .04 .04 .03 .03 .02 
4 loa irs .04 .04 .04 .04 .04 .03 

~ 82,83,84 
3 oinol"" .04 .04 .04 04 .03 .03 

>a. irs .04 .04 .04 . 04 .G4 .04 

5 oinolAr .08 .07 .06 .05 .04 .03 

6 oairs .08 . 07 • 07 .07 .07 .06 

3 l•dnolD c .10 .10 .08 • 07 .05 .04 
loa irs . 10 10 .10 .10 .08 .07 

5 
loi..,olAo .03 .03 03 .03 .02 02 

14 loa irs .03 .03 .03 .03 . 03 .02 

3 ""'"","" .03 .03 .03 .03 .02 .02 
5 loairs .03 .03 .03 .03 .03 .03 

MK 82 ,83 , 4 l•dnolf'" .0'\ <05 .04 .03 .03 .02 
10 5 I pa i rs .05 .05 .05 .04 .04 .05 

3 lsin<>les .05 .05 .05 .04 .03 .03 
pairs .05 .05 .05 .05 .05 .04 

5 •inalPt:. .OQ .09 .07 . OS .04 .01 
6 loairs .09 .09 .09 .08 • 07 .06 

3 cinal"" .12 .11 .09 .06 .05 .04 
I pairs .12 .12 .11 .09 .08 .07 

14 5 
........ ,,.., .01 .03 .03 .02 .02 .02 
oairs .03 .04 .04 03 .03 .03 

3 
....... , .... .03 .04 .03 .03 .03 .02 

6 
pa irs .03 . 04 .04 .04 .03 .03 

MK 82,83,84 10 5 Gfnal"" .06 .05 .05 .04 .04 .03 

n;oir" .06 .06 .06 .0.5 .05 . 05 

3 sin<>l .. ,. .06 .06 .05 .04 .03 .03 
oairs .06 .06 .06 .06 .05 .05 

6 5 &in<>l.,,. :u 11 .08 .05 .04 .03 
oairs .11 .11 .10 .09 .07 .06 

3 lsi.n<>les .14 .12 .08 .Of> .05 .04 
>Air" .14 .14 .13 . 11 .09 .08 

14 5 
sin<>les ni. .o• .ot. .01 .01 . 02 
1oairs .06 .Of .05 .04 .04 .03 

3 lcdnal"c .06 .o• .04 .03 .02 .02 

10 loa irs .06 OE .06 ,Q'\ .04 .04 
MK 83 10 5 lsin<>les CUI .OJ .OS .0( .03 :-o2 

lt>airs .08 .OE .07 .0~ .05 .04 

3 .. inDlP .. iO .01 .OS .0( .03 .02 
oairs .10 .0 .08 .0 .05 .04 

6 5 lainalPt:. .16 .1 .OE ,QI .03 .03 

I pairs .16 .14 .1 .01 .07 .05 

3 lafn<>l~• .19 .13 .o .o .03 ."''J 

airs .19 .17 .1 .0 .07 .05 
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TABLI-: 4.   (Contd.) 

Weapon 

Aiming 
error, 

mils 

Ballistic 

dispersion, 

mils 

Singles 
or 

pairs 

Spacing, ft 

0 20 40 60 80 100 

12 

MK 82 

14 
singles .07 C^ .04 ni n? 09 
pairs .07 .06 .05 .04 .04 .03 

.07 .06 .04 .03 ,92., .0? 
oalrs .07 .07 .06 .05 .04 .03 

10 .singles .10 .07 .05 .03 .02 .02 

pairs .10 .09 .08 .06 .05 .04 
.12 .09 .05 .03 .03 .02 

cairs .12 .11 .08 .06 .05 .04 

6 

.17 .11 .06 .04 .03 .02 .. 

pairs .17 .15 .10 ,98 .06 .04 

.21 .12 .06 .04 .03 .03 

pairs .21 .17 .12 .08 .06 .04 

18 

MK 82 

14 
singles .09 .07 .04 .03 .02 .02 

pairs .09 .09 .06 .05 .04 .03 

singles .09 .07 .04 .03 .02 .01 

pairs .09 .09 .07 .05 .04 .04 

10 
singles .14 .09 .05 .03 .02 .02 
pairs .14 .12 .10 .06 .05 .04 

singles .15 .10 .05 .03 .02 .02 
pairs .15 .13 .10 .07 .05 .03 

6 
singles .25 .11 .05 .04 .03 .02 

pairs .25 .18 .11 .07 .05 .04 

singles .29 .11 .06 .04 .03 .02 

pairs .29 .19 .11 .07 .05 .04 

24 

MK 82 

14 .12 .08 .05 
pairs .12 .11 .07 .05 
RinglPR .11 .08 .04 

pairs .11 .11 .08 .06 

10 .18 .09 .05 

pairs .18 .14 .09 .06 

.19 .10 .05 
pairs .19 .17 .10 ,0/ 

6 singles .31 .12 .06 
pairs .31 .20 .11 .07 

3 singles .35 .11 .06 

>airs .35 .21 .11 .07 

14 5 singles 

pairs 

pairs 

10 singles 

pairs 

singles 

pairs 

6 
singlcjs 

pairs 

29 
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TABLE 5. Probability of Kill (PK) C r ti k 
84 Low-Drag Bombs· Mean Area of f~ tiv n 

2, , and 
= 000 sq ft . 

Aiaina Ball istic Singles 
WeapoD diepenion, 

Spacing , ft 
error, or 
ail a .u. pairs 0 20 40 ! 60 80 

14 5 
sin.a.les .08 .09 .OR ,08 .07 
pairs .08 no no .09 OQ 

3 d.rutl~• ,09 .09 09 .09 M 

>airs .09 no no .09 .09 
4 tirut.U.S .14 .14 .13 .12 .10 

10 5 .. 12,13,84 pairs 14 lt. 13 13 n 

3 :ainol"" .14 . 15 .15 .13 11 

oa i r s lt. l t. 15 l"i 1" 

5 lainol•" ? 6 ? c; 1 2 lQ l'i 

6 loa irs . 2 ~ . 25 .25 .24 23 

3 Laino 1,. ., .30 . 30 .27 cl2 18 
oairs .30 . 30 .31 .30 .28 

5 ainol~ ·· . 10 .10 .10 .09 .08 
14 pairs .10 .10 .10 . 10 . 09 

3 aino1" "' 10 .11 11 10 09 
5 pair s .10 .10 .11 .11 .11 

- 82,83,84 10 5 
ain21es 1 7 17 1,; 13 11 
pairs .17 . 17 .17 .16 .16 

3 · sinll1~s .17 . 17 .17 .15 .12 
!pairs .17 .17 . 18 .17 .17 

5 lo:inal"" .31 . 29 . 24 .19 .15 
6 I pairs .31 .30 . 29 . 26 .23 

3 . sinl! 1es "l t; '\ I. ?9 .22 17 
pairs 1'i . "l'i 11. _3 1 .28 

14 s aino1"" .12 i2 ~0 .09 .08 
oairs 1' 1 ? 12 12 .ll 

3 cino1"" 11 1 ? 12 11 .09 

6 pairs .11 .12 .12 .13 .12 

- 82,83,~ 10 5 aino1•a 20 19 t7 14 12 
oairs .20 19 .19 . 18 .18 

3 sin~rles 19 .20 lR .15 .12 
pair s . 19 .20 . 20 .20 .19 

6 s cin~r1""' .35 .JJ 27 20 15 
pair s .35 .35 .33 .30 .26 

3 Ain~rl~s .39 .18 . 30 .22 17 
••trs .39 .40 .39 .35 .30 

14 s .sinl!.les 18 18 14 .10 .09 
oairs .18 18 .17 .15 .14 

3 aino1"" .17 .18 . 15 .11 .08 
10 pairs .17 . 18 .18 .16 .15 

-83 10 s JL1n.ll..1 e6 28 25 .18 .13 .10 
pa irs 28 27 2'i .22 .18 

3 ltoino1.,. ,. ?A ?A 10 . 1 c; 11 
loa irs .28 .30 .27 .23 .20 

6 5 'sin~r1es 47 .35 . 22 .16 .12 
pairs .47 .42 .35 .28 .23 

3 ain~r1es 51 t.n 'Jt. .17 .13 

pairs .51 • 50 .41 . 31 .24 

30 

--
100 

07--

.08 

.07 

.OQ 
.09 

1'\ 

10 
11. 

. 12 

.21 

.14 
.25 
.07 
.09 
.08 
. 10 
.10 
.15 
.10 
. 15 
.12 
. 21 

11. 

.24 

.OJ. 

.10 
og 

.11 

09 
.17 
.10 
.17 
.12 
.23 
14 

.26 

.07 

.12 

.w 

.13 

.08 

.15 
OQ 

.16 

.10 
19 

.11 

.19 
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TABLE 5. (Contd.) 

Aiming Ballis tic Singles Spacing , ft 
Weapon error, dispersion, or 

mils m.ils pAir s 0 20 40 60 80 100 
'inll.1es .20 18 1<; 11 nll. n7 

14 5 pairs .20 21 .18 17 .14 .12 

3 tfnl>l " " .19 .19 11. 11 oA .07 
12 Dairs 19 21 19 16 14 12 

MI. 82 ain<>l"a .32 26 lS 13 09 .08 
10 5 

Dairs . 32 11 u • 22 1A 1 .. 

3 !A fn<>1 .... 12 ?A 1A 1'l 1n na 
oa irs 32 12 .27 22 .1-8 . 1'> 

s U..fna1•• . 49 . 35 .2 0 .14 .11 .10 

6 loa ir s t. Q I. f. 'to; 1f. ,, 17 

3 L&inal•• .54 .39 .22 . 1" . 1' . 10 

loa i r s .54 .51 . 38 . 29 .22 .17 

s lain<tl .. a .26 .21 . 1 s .11 .08 .07 
14 I pairs . 7. 6 .26 .23 .19 .15 .13 

3 aintt1 .. a .23 2'> .16 ,11 .08 .07 
18 pai r s .23 .28 .25 .20 .16 .13 

MI. 82 ainRles .40 . .31 .17 .12 .09 .07 
10 s pairs . 40 .38 .31 . 22 .18 .ff 

3 lain~~.1ea .17 .12 lQ 12 .09 .1'18 
'pairs .37 .40 .32 .24 .19 .14 

s afnttl•• .63 .37 19 . 13 .10 .09 
6 pa i rs .63 '>4 j7 .26 .19 .16 

3 airurl•• .IJ. 1Q " to; 11 .09 
pairs .64 .58 .39 .28 .21 .17 

14 s ainal"• .31 25 16 
11&11'._ .31 .33 .25 .19 

3 ain•l•• 26 2'> .1'> 
24 pairs .26 .31 .25 .19 

-82 10 s ...... t •• 47 .11 18 
oa.ira 47 .44 31 22 

3 .f ... t •• .42 .31 18 
pairs .42 .46 .32 .24 

6 s ain<tlll!a . 72 .17 .20 
pairs . 72 .'>7 .17 . 26 

3 lin•1•• 70 .17 .21 
Ina ira . 70 59 .37 . 26 

14 s lain•1•• 
P.irs 

3 ~ain•1•• 

oairs 

10 s &ina1ea 
oairs 

3 lain•1•• 
ioairs 

6 s afntt111!a 
pairs 

3 

31 
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TABLE 6. Probability of Kill (P^) 
84 Low-Drag Bombs; Mean Area ot 

lor Sticks of Mk 82, 83, and 
Effectiveness -  10,000 sq ft. 

Weapon 
lAlming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1  Singles 
or 

■    pairs 

Spacing, ft 

0 1   20 1   40 1   60 80 100    j 

4 
ion 82,33,34 

1     1A 
5 

slneles j .30 1.30 .31 .30 .29 .27 
[pairs 1 .30 .30 »30 .31 1.31 pi 

3 9R ■\c\ ^? r2*— 
balrs 1      ?H ?q ■\n 31 1   3? 3? 

I     10 5 ölng1 PA 1 .44 1 .44 1 .44 1 •/'3 1.39 pis   1 
pairs 1  .44 1 .44 1 .44 ,44 1.^ .44 . 

3 .44 .45 1 -48 .47 U" -39 

pairs 1  .44 1 .44 1 ■ltC' 1 A'! 1 .48 p8 

1       6 
5 1 .67 | .fii I .58 1 ''*' Lilt   J 

pairs .68 1 .68 1 .67 r66 .65 .62 

3 1  .70 1 •n 1 •71 j .65 1 -^ |.49 
pairs 1  .70 1 •71 1 •72 1 •72 1 •72 1.69    | 

5 
MK 82,83,84 

i      1A 5 singles .34 .35 .35 .35 .32 .29 
pairs 1   •34 .34 1 .35 1 •35 1 '35 1.35    i 

3 singles .31 .34 .37 .37 .35 .31     i 
pairs .31 .32 .34 .36 .37 .37     | 

10 5 
Singles .■in .50 .50 .47 .42 .36    I 
pairs .50 .50 .50 .50 | .50 .48    | 

3 singles .48 .51 .54 .51 .45 .39    i 
pairs .48 .49 .51 .53 .53 .51    ! 

6 
5 singles .74 .73 .68 .60 .51 .43    I 

pairs .74 .74 .73 .71 .67 .62 

3 singles .75 .77 .75 .66 .57 .49    1 
pairs .75 .76 .77 .77 .74 .69    i 

6 
KK 82,83,84 

14 5 fiingies .37 .39 .39 .37 .33 .30    ! 
pairs .37 .39 .39 .39 .39 .39 

3 .33 .37 .41 .40 .36 .32 
pairs .33 .34 .37 .40 .41 .41    1 

10 5 .54 .55 .55 .50 .44 .37 
pairs .54 .54 .55   1 .56 .55 .54    j 

3 .51 .56 .58 .53 .46 .40    j 
pairs .51 .52 .56 .58 .58 .56    j 

6 5 •79 .78 .72 .61 .51 .44    j 
pairs        I .79 .79 .78 .76 .72 .67    | 

3 sineles .79 .82 .78 .67 .56 .49 

nairs .79 .80 1 .82   1 .82   1 .78 .72    1 

10           j 
MK 83 

14 5 
sinEles      1 .47   1 .52  1 .49   1 .40  1 .34 .28    1 
pairs          ! .47  1 .49 1 .52   1 .51  1 .49 .45    I 

3           [ ,41  1 .5    1 .50 .42 .35 .30 
pairs         j .41 .4 .51 .52 .50 .47    j 

10 s         L sinRles     ! .h7  1 .70 .60  1 .48 .39 .33 
pairs         | .67 1 .69 1 .70  1 .66 1 .60    j ■54    | 

3           ! .60 .71 .63 .51 .42 .36    j 

pairs         1 .60 .6 .71  | .69 1 .63    j .56    j 

6 s          L .89 .85 .68 .54 .44    | .37 

pairs         i .89 .89 .85 .7 .69    ! .61 

3          L singles    j .87 .89 .72 .58 .48    l .42 

pairs         | .87 | ■911 .89 .82 | .72    | .64    | 

32 
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TABL . ( ontd .) 

Aillina Bailie tic Single s Spacing, ft 
Weapon error, diapers ion, or 

aila ail• oa irs 0 20 40 60 80 100 
la inRlO!a ''ii1 . 'iol. en J.ft .... ... 

14 5 paira ,51 . 54 .'i6 .... .u . .... 
3 oin•l•• . 45 "" o;.n Jol .. ~. .. 1111 

12 IDa irs .45 .52 :56 :-54 .50 . .t.IIO 

IB- 82 10 5 la in"l '"" . 70 7"\ .1100 "" "\A _,, 
oairs 70 .71 :7i l.i: -,.o .. , 

3 aino l O!R .64 . 74 .61 J.Q .&.1 ."\110 

lnair • .64 . 72 .74 .68 .61 .54 

5 l• i nftl a• .90 :as . :,,-. -~ ~1 •• •• :"A 
6 loa ira .90 .91 86 7"1: :-66 ~ 

3 l.i .... t . .. .87 .89 .70 .56 .48 .41 
loa ira .87 .93 . 89 .79 .69 .61 

5 :aino1oP a .. 7 1.7 "" "' "" ,. 
14 1paira .'io7 .l.'io . 1.7 .1.1 ...,. .U 

3 .a in•l•• J..Q 1.>1 "" J..J.. '\I. '\ft 
18 

1 paira .49 .62 .67 . 62 ..... .. 
-82 afn•1•• '76 .80 .61 .47 .38 .32 

10 5 pair a . 76 .82 .80 .70 .61 .53 
3 lain~t1•• .68 .82 .64 49 .40 .34 

lpaira .68 .82 .82 .72 .63 .55 

5 i.o~ .... t ... .95 88 . 66 .51 41 .35 
6 •wire .95 . 96 . 88 .76 .66 .57 

3 ain•l•• .92 .91 .71 .56 .46 .31 
pair a .92 . 97 .91 .80 .70 .61 

14 5 ain•l• • .61 .69 .52 
naira .1.1 .7'1 (,Q .l.n 

3 ain•l•• 110"\ .li.7 .. , 
24 paira . 53 .68 .67 .59 

• 82 10 5 .o~ .... t ... .79 .80 .59 
!l.llfrll . 79 . 87 .80 :68 

3 
_. __ , __ 

.72 .80 .61 
pair a .72 .87 ;SO" ~ 

6 5 afn•l•• .97 .87 :65' 
pair a .97 . 97 .87 .75 

3 oinDlO!a .93 .88 . 69 
Ina ira .93 .98 .88 .71 
.-~w ... , ... 

14 5 
loaira 

3 .o~ .... , ... 

loa ira 

10 5 
l.t .... t ... 

loa ira 

3 lafnol•• 
I naira 

6 5 lafnal•• 
IPaira 

3 

33 
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TABLE 7. Probability of kill (PK) for Sti ks of Mk 82 83 and 
84 Low-Drag Bombs· Mean Area of Effectivene s = 20 ,000 sq ft . 

AiaiDa Ballistic Singles Spacing, ft 
Weapon error, dispersion, or 

ails ails pairs 0 20 40 60 80 
~ii\Ilu 1.'\ 1.1.. I. A I. A A7 

14 .5 pairs .45 .46 .46 .47 .4A 

4 3 Lin•l- .43 .45 .48 50 '!.n 

NK 82,83,8 I>& irA . I. 1 1.'\ 1.1. I. I. I. A 

10 .5 ain.lll!a "' 1,.'1 J.J. J.'t J.ft 

uairs .62 1.? 1.? 1.'1 >LL 

3 ainorlaa .61 .6.3 I. I. 1.7 " uairs .61 .62 63 .64 I. I. 

.5 oinD1aa .84 .84 .82 . 78 .71 

6 'uaira .84 .84 .84 .83 .83 

3 oiftDlaa .85 86 .87 .83 .77 
pairs .85 .85 .86 .87 .87 

.5 lain•1•• .50 51 .53 .53 'll 
14 !pairs • .so .51 .52 .53 .53 

3 lainorlaa .46 .49 .54 .56 • .54 
.5 I pairs .46 .47 .50 .52 .54 

NK 82,83,84 
10 

~ ainR111!B .67 .68 70 .68 .63 
.5 pairs .67 .68 .68 .69 .69 

3 ainorlaa .66 .69 .73 .72 .67 
pairs 66 .66 69 .71 72 

.5 ainorl•a 88 .88 .86 .80 7£ 
6 I pairs 88 .88 .88 .87 8s 

3 lain.1aa .88 .90 .90 .85 77 
pairs .88 .89 .90 .90 • 89 

14 .5 
.t .... , •• 54 56 .58 .57 • 54 
uairs .54 .54 .56 .57 • .58 

3 •i-t- 49 53 59 .60 57 
6 pairs .49 .50 • .53 • .57 • .59 

• 82,83,84 
10 .5 . ...U..lAJL 71 n .75 71 65 

.D&ira .71 .72 .73 74 .75 

3 •i-laa .69 .73 .77 .7.5 .68 
pair a .69 .70 .73 .76 .77 

6 .5 ain•l•• .91 .91 .89 .81 .72 
pain .91 .91 .91 .91 .89 

3 latnorl•• .91 .93 .92 .8.5 .77 
r,.ira .91 .91 .93 .94 .92 

14 .5 aiD.R.1ea .62 .69 . 70 .62 .54 
!Pain .1.2 .I.'\ .69 .71 .70 

3 lainorl•• • 57 .69 .71 .64 • .56 
10 IPAira .57 .62 .69 .72 .71 

~ 83 10 5 
1aiftlr1ea .81 86 .81 .70 .61 
pairs .81 84 .86 .85 .82 

3 ainDl•• .76 .86 I& .76 .~§ 

-ira .76 .81 .86 .87 .84 

6 5 lainorl•a .97 .96 .88 .76 .66 
pairs .97 .97 .97 .93 .88 

3 .t ... , •• .9§ .98 .91 .80 71 
pairs .95 .97 .98 .95 .91 

34 

100 
l.ll 

.I. A 

.6.R 

J.A 

cc. 

"-· 

J.ft 

1.7 

.u 
.81 
. 70 
.86 

·" • .53 
• .51 
.5.5 
• .57 
.69 
.or 
.72 
~4 
.82 
.70 
.86 
.49 
• .58 
52 

.60 
~ 
.74 
.61 
.77 
.64 
.86 
.6f 
.19 
47 

.67 

.49 

.68 

.53 

.76 
.§7-

.79 

.sa 

.82 

.63 

.as 
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TABLE 8. Probability of Kill (PK) for Sticks of Mk 82, 83, and 84 
Low-Drag Bombs; Mean Area of Effectiveness = I 00,000 sq ft . 

Aillling Ballistic Singles Spacing, ft 
w-pon error, diapers ion, or .u. mils pairs 0 20 40 60 80 100 

14 s lsin11les .84 .84 .85 .87 .87 .87 
!Pairs .84 .84 .84 .85 .85 .86 

3 l.d .... t ~ .. .83 .83 .85 .87 .88 .88 
4 loairs A1 A1 A'\ 81. 8'i R,;, 

MK 82,83,84 linRli!!A .93 .91 .94 94 .94 .93 
10 s 

oairs ,9] 91 Q] 91.. 91.. Ql.. 

3 ..c .... , ... en .91.. Ql.. 9'i Qf. Qc; 
naira .93 .93 ,94 .94 94 .95 

s .4 .... , .... .99 .99 .99 .99 .98 . 91. 

b Ina irs .99 .99 .99 .99 .99 .99 

3 .4 .... , .... .99 .99 .99 .99 .99 .97 
pairs .99 .99 .99 .99 .99 .99 

s •inal'!s .87 .87 .89 .91 .91 .90 
14 I pairs .87 . 87 .88 .88 . 89 .90 

3 •lOint>lalO A f. .A7 AQ ~ Q? Q? 
5 pairs .86 . 86 .87 .88 .89 .90 

MK 82,83,84 •int>laR Qc; .95 96 .91 .96 .95 
10 s pairs Qc; .95 96 .96 .96 .96 

3 ainsr1es - or; o,;, o,;, 97 97 Qf. 
pairs .95 .95 .96 .96 . 97 .97 

s l•ina l.,• .99 .99 .99 .99 .98 .97 
6 luairs .99 .99 .9~ .99 .99 .99 

3 •inalaa 1.00 1.00 11 .00 1.00 99 .97 
:pairs 1.00 1.00 1.00 1.00 1.00 1.00 

14 s •fnt>l"'" .89 .90 .92 .93 .93 .92 
oaira .89 .89 .90 . 91 .92 .93 

3 Rfnt>l,.• .88 .89 .92 .94 .94 .93 

6 
pairs .88 .88 .89 .90 .91 .92 

Ml 12,8) 10 s .4 .... , .... 91. 07 OA 98 97 95 
84 oairs .96 .96 .97 .97 .98 .• 98 

3 . .&.inllles .96 .97 .98 .98 .98 .96 
pairs .96 .96 .97 .97 .98 .98 

6 s sin~~ lea 1.00 1~ .1.00 .99 .99 .97 
pairs 1.00 1.00 1.00 1.00 1.00 1.00 

3 ain~~les 1.00 1.00 1.00 1.00 .99 .98 
naira 1.00 1.00 1.00 1.00 1.00 1.00 

14 s ainR1es 93 9'i .98 98 .96 .92 
~airs .93 .94 .95 .97 .98 .98 

3 ainel•" .93 .96 98 98 .96 .4 
10 naira .93 .94 .96 .97 .98 .98 

MK83 
10 s sinsr1es 98 ~ 1.00 .99 .97 .94 

Pairs .98 .99 .99 .99 1.00 .99 
3 ain<tl"'" .98 .99 1.00 .99 .98 .95 

naira .98 .99 .99 1.00 1.00 . 1•00 

6 s l.i .... t .... 1.CO 1.00 1.00 .99 . 98 .95 
loaira 1.00 1.00 l.OC 1.00 1.00 1.00 

3 aiDa lea 1.00 1--ocl l.OO 1.00 .98 • 97 
pairs 1.00 1.00 1.00 1.00 1.00 1.00 

36 
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lABLi-: 8. (Contd.) 

Weapon 
1 Aiming 

error, 
mils 

Ballistic 
dispersion, 

rails 

i     Singles 
■          or 

pairs 

Spacing,   ft 

i   o j     20 1     40 1     60 1      80   1   100   1 

1         12 
j      MK 82 

I      I* sineles .94 L.97 .99 .98 1 .qs r" 
jpalrs .94 TT95 j .97 ! .ja 1 .99 1,98    1 
kl ns? 1 as .93 1 ■97 1 .99 1 .98 |r9i? lr(n   1 
pairs .93 .95 1 '97 1 .98 1 -99 IrW 

t      10 1  .99 Loo Loo 1 .99 1.97 1.94     1 
pairs .99 ;9q h  nn |  nn |   nn 

•99 
Ring lf>K 1  .99 Loo Loo 1.99 1^8 .95 
pairs .qg QQ h.nn l.nn j 1  np 1 .nn 

!    6 

Is-f no 1 oc ll.OO Loo Loo 1 .99 1    .98 .96.. 
pairs li.OO Loo Loo Loo ll.OO ll.OO  1 

1.00 Loo Loo Loo 1    .99 .97 1 
pairs ll.OO Loo Loo Loo 1 1.00 1.00 I 

i          18 
j       MK 82 

u 
singles .96 .99 .99 .98 .96 •93 
pairs .96 .97 .99 Loo .99 .99 
Ringles 1   ■95 .99 ll.OO 1 .99 1 .96 .94  1 

pairs .95 .97 .99 1.00 Loo .99 

\        10 
sineles .99 ll.OO 1.00 .99 .97 .94 
pairs .99 1.00 1.00 LOO Loo 1.00  | 

sinzles .99 1.00 1.00 .99 .98 .95 
pairs .99 1.00 1.00 1.00 1.00 1.00 

6 
singles 1.00 1.00 1.00 .99 .98 .95 
pairs 1.00 1.00 1.00 1.00 1.00 1.00 

1.00 1.00 1.00 1.00 .99 .97 
pairs 1.00 1.00 1.00 1.00 1.00 1.00  1 

1          24 

MK 82 

1A .Q7 i.nn .99 
oalrs .Q? .98 1.00 1.00 

.96 1.00 .99 
pairs .96 .98 1.00 1.00 

10 1.00 1.00 1.00 
1.00 1.00 1.00 1.00 

.99 1.00 1.00 
pairs .99 1.00 1.00 1.00 

6 1.00 1.00 1.00 
pairs        1 1.00 1.00 1.00 1.00 

1 
1.00 1.00 1.00 

nalrs 1.00 1 1.00 1 1.00 1 1.00 

14 
sineles      j 
pairs          | 

3 pairs          1 

10 sineles      1 
pairs          i 

singles 
pairs 

6 ^                r aiimit»    I 

' 
 L 1 1            1 

37 
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TABLE 9. Probability of Kill (PK) for Sticks of Mk 
84 Low-Drag Bombs: Effective Target Dimensions = 

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

82, 83, and 
30 x 30 ft; 
Direction, 

Weapon 
1 Aiming [   Ballistic 

,1 J n.A t «... 

1    Singles ''                     Spacing,   ft 

mils !       mils                 pairs 1   0 i    20 |    40 |    60   I    80 | 100   1 

!    4 

MK 82,83.8 

14 
islngles .04 .04 .04 .O^i .03 l.w 
fcalrs .04 .04 ,04 1.04 |.04 .04 

.04 .05 .04 .04 1.04 m... 
bairs .04 .04 .04 .05 ,.04. \.Qi    | 

1     10 1 .07 1.07 1.06 1.05 1.05 .04     1 
pairs 1 .07 .07 1 .07 .97 .06 .06    ' 

.07 1.07 .07 .07 .05 .05     1 

oalrs .07 .07 1 .07 1.07 |.07 .07 

|        6 

Icino 1 oc .13 .12 .11 .09 ,08 .07 

pairs .13 .13 1 .12 1.13 1.12 1.11     I 
.17 .17 .15 .12 .09 .07     I 

Ipalrs .17 .18 .17 .16 .15 .12     i 

!     14 

singles .05 .05 .05 .04 .04 •04     i 
Ipalrs .05 .05 .05 .05 .05 .04     j 

sing".-is .05 .05 .05 .05 .04 .03 
5 

MK 82,83,84 
Ipalrs .05 .05 .05 .05 .05 .05     | 

Islnales .09 .08 .08 .06 .05 .04     1 
10 pairs .09 .08 .08 .08 | .07 .07     i 

slneles .09 .09 .09 .07 .06 .05     i 
pairs .09 .09 .09 .09 .09 .08     1 

6 
pingles .16 .16 .12 .10 .07 .06     | 

pairs .16 .16 .16 .13 .12 .11 

singles .20 .19 .15 .12 .09 .07 

^airs .20 .,20 .19 .16 .15 .12 

6 
MK 82,83,84 

14 .06 .06 .04 .04 .04 .03     \ 
pairs .06 .06 .06 .05 05 .05 
singles .06 .06 .06 .05 .05 .04     \ 

pairs .06 .06 .06 .06 06 .05     1 

10 .10 .09 .09 .07 06 .04     ! 

pairs .10 .10 .10 .09 09 .08     | 

.10 .11 .09 .07 .06 .05     i 

pairs .10 .10 • 11 .10 10 .09 

6 
.19 .18 .14 .10 08 .06     j 

pairs         j .19 .19 .18 .16 13 .12     j 

 h 
slneles .22 .20 .15 .11 09 .08     j 

lairs .22 .23 .22 ,19 16 .14     j 

10 
MK    83 

14 
slneles      1 .10 .09 .07 .05 04    i .03 
sairs          1 .10 .09 .08 .07 06 .06    j 

3        L aijigleg       i .11 .09 .07 .05 04    S .03    j 

pairs          j .11 .10 .09 .08 07    ! .07     j 

10 5          ¥ slneles     1 .14 .12 .09 .06 05 04     i 

_}j jairs          i .14 .14 .12 .11 .08    j 07     1 

singles .16 .14 .09 .07 06    i 04 

sairs          1 .16 1 .16 1 .14  1 .12 1 .10 07 

6 5              i* aij^gififl       1 .27 .19 .12 .08 .06    j 05    i 

1 jairs          j .27  1 .24 .18 .14 .12    ! 09    i 
singles     j .32 .22 .11 .08 .06    i ÖS 
pairs         \ .32 | .29 1 •.22.| 

.16 j .12    \ 09 | 

38 

     -.-.   mum 



mmmmm ■•"•-1 

NWC TP   5612 

TABLE 9. (Contd.) 

Weapon 
|Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1    Singles 
or 

pairs 

Spacing,   ft                                  1 

0 1    20 1     40 1    60 i    80 100 

i        12 
Mk 82 

1     U sincles .10 .09 .07 1.05 .04 Lm 
pairs i .10 1 .10 1 .08 1.08 1.07 .06 

Ifilnolps 1 •11 
1 4P 1 .07 Los |fm Lfn   ^ 

roairs 41 1 •11 j .10 1 .08 |.06 • 95 

10 Uinglns 1 .18 .13 .08 1.06 1.04 • 04 

pairs .18 4«? .13 1.10 T7n9 LQ» 
1  ii§ 1 -^ 1 .09 -Ofi .05 \Jik. 

oairs 1  .18 1 .18 1 ■15 1 ,n j .09 .08     1 
ItHnp 1 PC .28 .19 .10 .07 .05 .04     i 

pairs .28 .25 .18 .13 .10 .08     ! 

.34 .20 .11 .07 .05 1.05 
pairs ,34 .29 .20 .15 .11 .08     } 

18 
Mk 82 

14 
giggles .15 .12 .07 .05 .04 .04     | 

pairs .15 .14 .11 .08 | .07 .06 

singles .14 .12 .08 .05 .04 ,.03 
pairs .14 .15 .13 .09 .08 .07 

10 
slneles .23 .17 .08 .05 .05 .03     j 
pairs .23 .20 1 .16 .10 .08 .07     j 

sineles .23 .17 .10 .06 .04 .03 
pairs .23 .22 .17 .12 .09 .06     | 

6 
.39 49 .09 .06 .05 .04 

pairs .39 31 .19 .13 .09 .07     i 
43 19 .10 .06 .05 .04     i 

pairs 43 31 20 13 .09 .07 

24 
Mk 82 

14 Ringle^ 19 J-3 09 
pairs 19 .18 13 09 

17 12 07 
pairs 17 16 13 09 

10 29 16 09 
pairs .29 .24 15 10 

slnifles 28 17 08 

pairs 28 .29 17 .12 

6 sineles 48 20 10 
pairs         1 48 .33 .20 .13 

sineles      1 .51 19 10 ! 
nairs .51 .34 18 .12 

[ 

14 
sineles      1 
pairs          | 

3 
pairs          1 

10 sineles     1 
pairs 

singles 
pairs          i 

6 
slnglfis     I 

pairs         j 

1 
39 

^.w^^-i.^^^- ^...J^-. ^-^ .^,-. --j imnj^u^jjju 
■■■■* ■■■■■-■■'^'■■•- .„I,,,, ■'•—•■—'■ '■- »-—^amiiB!,! iiiiiiifiii^iiiiini^iaaiiimi^m^jy 
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TABLE 10. Probability of Kill (PK) 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. 

Aiaina Ballistic Singles Spacing, ft Weapon error, dispersion, or 
ails mil8 oairs 0 20 40 60 80 

la ina1es .10 .10 .11 .na na 
14 5 .,airs .10 .11 .11 .11 .11 

4 3 ..... 1 •• .10 .10 .11 .11 . 1n 

~ 82,83,84 loa irs . 1n . 1n . 1n 11 11 

10 5 tfne1•• .17 1'- 1'- 111;. 1'2 

IDa ira .17 .17 .17 .Hii 1" 

3 ..... 1•• .17 .1A .1A . 17 . 1 .. 
IDa ira .17 .17 .17 .1A .til 

5 r ...... 1 .... .32 .]2 .2A ·"' .2n 

6 Ina ira .32 .32 .11 .'ln 'ln 

3 1.4 .... 1 .... .3 : .37 .34 .28 .2] 
loa irs .J7 .37 .37 .36 .34 

5 
r ...... 1 .... .12 .12 . 1, 11 -1-n 

14 loaira .12 .13 .13 .12 .12 

3 ...... 1 .... .11 .12 .13 .12 .11 
5 pair a .11 .11 .12 .13 .13 

- 82,83,84 ..... 1•• .21 .21 .19 17 .14 
10 5 !pain .21 .21 .21 .20 .19 

3 laifte1•• .19 .21 .21 .19 u. 
[pain .19 .20 .21 .21 .20 

5 : ..... 1 •• .38 ,35 .ll ~ 19 
6 oaira .38 .37 .36 .32 .29 

3 
..... 1 .... .41 .42 .37 .29 .2l 
pairs .41 .42 .41 .39 .35 

14 s ...... 1 •• .14 .15 .13 .12 .10 
oaira .11. .15 .15 .15 14 

3 
..... 1 •• .12 .14 .14 .14 .12 

6 pain .12 .13 .14 .15 .15 
- 82,83,811 10 s .......... .24 .23 22 .18 .15 

naira .24 .24 ..2l .23 .22 

3 ..... 1 •• .22 .24 .23 .. 19 .15 
oaira .22 .21 . 21a 

- "· '" 
6 s ..... 1 •• -"" . .t.n "" ., .. ?n 

oaira 43 .42 .40 .36 .32 
3 lillRlaa .45 .46 .37 .28 .23 

lftair• .45 .46 .46 .43 .38 

14 s ofn•l•• .21 .22 .18 .13 .11 
!Pain .21 .21 .21 .18 .17 

3 .......... .19 .21 .lA ..14 :10 

10 
loa in .lt .21 .22 .ii :1i , ..... -, .. .32 . lO .22 .u • .n 

-83 10 s 
loa in .32 .32 .30 .26 .21 

3 , ..... , .. .l2 .ll .24 :Ti :14 
loairs .32 .35 .32 .29 .24 

6 s 1 ..... , ... .54 .43 .28 .21 .16 
loairs .54 .so .42 .34 .28 

3 ......... .sa .49 .31 .21 .it 
D&ll& .sa .59 .49 .38 .30 

40 

100 
1\A 

.11 
na 

11 
,., 
,, 
1'l 

.1A 
17 ,. 

.19 
.31 
'ftQ 
.11 
. 10 
.12 
.12 
.18 
.11 

.19 

.n 
.26 
.19 
.31 
.w 
.ll 
.10 
.14 
.12 
.21 
.13 
.21 ,,. 
.28 
.19 
.32 
.09 
.15 
.08 
.ii 
.10 

.18 
.12 
.21 
.13 
.24 
14 

.25 
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TABLK 10. (Contd.) 

Weapon 
TAiming 

error, 
mils 

Ballistic 
dispersion, 

mils 

1    Singles 

1         or 

1       pairs 

j                     Spacing,   ft                                  | 

1   0 '     20 i     40 60 !     80 100 

!     12 
MK 82 

1     14 sineles .24 I".22 .19 .13 .10 .09 
Ipairs .24 .24 .23 .20 1 .18 .16    i 

Ifilnp1 PR 1  .22 1 .22 1 "17 ,1.1 1 .M L"« 1 
kairs 1  .77 1   0A 1 ■" 1   lq 1   17 1/1 

i     10 lalnc'le«; 1   .38 1 ■31 1 .22 1 .16 1 "n .10      i 
pairs 1   .18 1 -^ 1   in 1    ,ft I,,?? l-LS—. 

1   •35 1 •33 1 .22 .15 .12 .10    1 

loairs .35 .37 .33 .27 .22 .18     j 

1         6 
Id no 1PC .58 .42 .25 .18 .14 .12 

pairs .58 .53 .41 .32 .25 1.21     1 
iQ-ino IPC .60 1 .46 1  .26 1 •19 1 '15 1.13    | 
pairs .60 .59 .45 .34 .27 .21     j 

18 
MK    82 

14 
singles .30 .28 .19 .13 .11 .09    1 
pairs .30 .31 .27 .23 .18 .15 

[filngleg .25 .29 .20 .14 .11 .09 
pairs .25 .31 .29 .24 .20 .17     i 

10 
Isineles 1   •45 .37 1  .22 .15 1 •12 .10    i 
|pairs 1   •45 .44 1  •37 .27 .21 .18     | 

sineles 
■41 

.38 .23 .16 .12 .10    | 
pairs .41 .46 .38 .28 .22 .18    | 

6 
singles .71 .44 .24 .17 .12 .11     i 
pairs .71 .63 .44 .31 .24 .20 

.70 .48 .27 .18 .13 .11 
pairs .70 .67 .47 .34 .26 .20    | 

24 
MK    82 

14 sine ] g^, .35 .31 .19 
pairs .35 .37 .31 .23 

.28 .28 .18 

pairs .28 .33 .28 .22 

10 .52 .37 .22 

pairs .52 .51 .38 .27 

.45 .38 .22 
pairs         | .45 .52 .37 .28 

6 .79 .43 .25 
pairs         | .79 1 .65 1 .43  1 .31 

3 
n 
sineles .75 .44 .25 
lairs .75 1 .66 1 .43 .30 

14 
-             J sineles       1 

jairs           j 

3          L singles       1 
pairs           I 

10 5          L sineles      ! 
M pairs          I 

3          L singles 
pairs           1 

6         | 5          r1 liqgle^       1 r pairs          ( 

3   (" I            1 

41 

■k^ 'a^~iii-:*—■■■'■■ .'.-—g^..-.«..--■.'  -^ ■ n ■ 
—^—^ -^■.-„—...i.nr,^ -^ -J--  ""•■— ..■^.,lliM 
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T · l l. Probability of KiU (PK) for Sticks of Mk 82, 83 , and 
84 • -Drag Bombs; Effective Target Dimensions = 75 x 75 ft; 

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

Aiaing Ballistic Singles Spacing, ft 
Weapon error, dispersion, or 

ails ails pairs 0 20 40 60 80 

14 5 
sinales .20 .21 2o 1Q .18 
pairs .20 .20 .20 .21 .21 

3 linorl•• .18 .19 .22 .22 .21 
4 ••ira .18 .18 .1.9 .2o .21 

til 82,83,84 
10 5 lirurl•• .32 .31 ~31 .10 .27 

Dairs .32 .32 .31 ~ .32 

3 tinorl•• .30 .31 .34 .32 .30 
IDa ira .30 .30 .32 .33 .33 

5 lafftD1aa .56 .56 .52 .46 .39 

6 IDa ira .56 .56 .56 .54 .52 

3 laffta1aa .58 60 .59 .54 .45 
[pairs .58 .59 .60 .61 .60 

5 .t ... , •• 24 .23 .23 22 .21 
14 pairs .24 .23 .23 .23 .23 

3 •h••l•• .19 .21 .24 .24 .23 

5 pairs .19 .20 .22 .23 .24 
• 82,83,84 

10 
:sinal•• .37 .37 .36 .33 .29 

5 [pairs .37 .37 .37 .37 .36 

3 lainorl•• .33 .36 .39 .37 .33 
[pairs ,]] .3l! .36 :37 .37 

5 !airutl•• l.'t .fOl "'"' .1.1. .]8 

6 Dairs ~,;i .62 .61 ~8 .53 

3 afn•l•• .62 .64 62 .54 .46 
[pairs .62 .63 .64 .64 .61 

14 5 1ainorl•• .26 26 .25 .24 .21 
Dairs ~6 .26 .26 .26 .26 

3 •ir••1•• ~1 .25 .27 .27 .24 
6 pairs .21 .22 .24 .26 .27 

• 82,83, 
10 5 aho•1•• .U .40 .40 .]5 30 

84 
llallS .40 .40 .41 .41 .41 

3 airurl•• .35 .40 .42 .38 .33 
pair• .]5 .37 40 .42 .41 

6 5 ainor1aa ~ .66 .59 .49 .40 
pair• ~ .68 .67 .64 .59 

3 laina1es .65 .69 .65 .54 .44 
••ira .65 .67 .69 .69 .65 

14 5 
lift•1•• 36 .38 .34 .27 .23 

pair• .36 .37 .37 .36 .33 

3 .t ... , •• .29 .35 .33 .28 .23 

10 1Daira .29 .33 .35 .35 .34 
-83 10 5 lainal•• .'i1 .. Sli .42 .]2 26 

loa irs .53 .54 .54 .49 .43 
3 'airutl•• ,., 

"'" .l.'i .36 ell 
... ira .47 .53 .55 .51 .45 

6 5 ain•l•• .79 .71 .53 .40 .32 
pair• .79 .77 .71 .62 .53 

3 ain•1•• .79 .77 .56 .42 .31t 

pairs .79 .83 • 78 .66 .55 

42 

100 
1 7 

.21 

.19 
.21 
.23 
.11 
.27 
.33 
.33 
.so 
.40 
.57 
.1.9 
.22 
.21 
.24 
.25 
.35 
.27 
.36 
.12 
.49 
.39 
.56 
.19 
.25 
.21 
.27 
.25 
.39 
.28 
.40 
.33 
53 

.37 

.59 

.18 

.30 

.1,-

.31 

.22 

.37 
.24 
.40 
.26 
.46 
.29 
.47 
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TABLE II. (Contd.) 

Aiming Ballistic Singles Spacing, ft 
Weapon error, dispersion . or 

lllils lllils pairs 0 20 40 60 80 100 

sin.R.l.es .39 41 .35 .27 .,., 1A 
14 5 pair a .10 41 41 'UI ':1/. -:.n 

3 ohu•l•• .33 .38 .32 .25 ?:I 17 

oaira .33 .38 .38 .35 .11 .28 
12 ..... , .. .57 .55 .43 .32 .25 22 

IlK 82 10 5 .57 .58 .56 .49 .42 .36 oairs 

3 ...... , .. .51 .55 .42 .32 26 .21 
oaira 51 57 'iS 48 . 40 16 

5 ...... , .. .82 .71 .49 37 .30 .,, 
6 Daira .82 .82 .72 .59 .49 .42 

3 t..u...l •• .79 .74 .so .38 ,32 28 
loa ira '79 .84 . 74 .60 .'in 42 

s lain• I•• 44 49 .37 28 .23 .18 
14 lpaira ·"" .so .40 .44 .17 .32 

3 lain•1•• .36 .51 .38 .28 .24 .19 
18 'pair a .36 .46 .so .44 .38 .33 

IlK 82 ainal•• .64 .63 .42 .31 .24 .20 
10 5 pair a .64 .70 .63 .so .41 .36 

3 aiDJtlea .55 .65 .47 .34 .25 .21 
pair a .ss .68 .64 .54 .45 .38 

5 1 ..... , .... .89 .75 .49 .3S .28 .22 
6 .pairs .89 .88 .74 .59 .48 .41 

3 aiDJtlea .8S .78 .52 .38 .30 .24 
pain .85 .91 .78 .62 .51 .43 

14 5 
...... , .. .U .51 .'\'i 

Daira 49 .56 51 .42 

3 
...... , .. .39 .46 .33 

24 pair a .39 .49 .46 .38 
IlK 82 10 5 .t .... t •• .68 .61 .40 

naira .68 .73 .61 .48 

3 ..... , .. 59 .58 .41 
Daira .59 .70 .58 .47 

6 5 aiDJtlaa .O'l .71 .47 
poira • 93 .89 .70 .57 

3 ..... , .. .88 .68 .47 
Ina ira .88 .89 .68 .55 
~.. ..... , .. 

14 5 IPaira 

3 .ain•l•• 
Daira 

10 5 
..... , .. 
IPaira 

3 l•fn•l•• 
lpaira 

6 5 
..... , .. 
pale a 

3 

43 
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TABLE 12. Probability of Kill {l\) 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 
Direction, Parallel to Length. 

Weapon 
1  Aiming 

error, 
mils 

Ballistic 
dispersion 

mils 

Singles 
'•         or 

pairs 

Spacing,   ft 

i    0 i     20 40 
i 

60 80 100 

4 
MK 82,83, 
84 

14 5 
rJni',lP3 -?S "25 

.?s I'" |.?5 1.75 
loaars 1.25 .25 1.25 .25 .25 .25 

3 Is irr 1 er .24 1.24 1.24 .24 \,M \,2i. 
Ipairs .24 .24 .24 .24 .24 .24 

j     10 5 ISi'lt'lfs .32 .32 .32 .32 [,32 

[..12  , pairs .32 ■ 32 „32 .32 Liz . 
3 1 .30 1.30 1.30 ].30 .30 .30 

pairs .30 .30 ..3.P .30 .30 ,30 

6 
5 1 .44 .44 .44 1.44 ,44 .44   . 

'pairs 1 .44 .44 1.44 1,44 1.44 .44 

3 Lsi n^ 1 p^ .45 .45 .45 1.45 .45 ! .45 

pairs .45 .45 |.45 .45 .45 1745    i 

5 
MK •82,83,84 

i      14 
5 pinples .29 .29 1.29 .29 .29 r,29.1 

pairs 1 .29 1.29 1.29 1.29 1.29 .29 

3 jingles .27 .27 .27 .27 .27 .27    1 
.27 pairs .27 .27 .27 1.27 .27 

10 5 
sinnles .37 .37 .37 1.37 .37 ..37 
pairs .37 .37 .37 .37 .37 .37 

.35 

.35 
3 sinales .35 .35 .35 .35 .35 

pairs .35 .35 .35 .35 .35 

6 
5 singles .50 ,50 .50 .50 .50 .50 

pairs .50 .50 .50 .50 .50 .50   | 

3 sinplfis .52 .52 .52 .52 .52 .52    j 
pairs .52 .52 .52 .52 .52 .52 

1         6 
k 82,83,84 

14 5 singles .33 .33 .33 .33 .33 .33 
pairs .33 .33 .33 .33 .33 .33 

3 singlpp .30 .30 .30 .30 .30 .30 
pairs .30 .30 .30 .30 .30 .30 

10 5 Q-Jpgl ■'<; .42 .42 .42 .42 .42 .42    j 

pairs .42 .42 .42 .42    | .42 .42    | 

3 sinple;' .39 .39 .39 .39 .39 .39 
pairs .■)<) .39 .39 .39 ^22. 1 .39   1 

6 5 Hiußles .Sfi .56 .56    1 .56 .56   j 
pairs         | .56 .56 .56    1 .56    | .56 .56   I 

3 
| 

■ inp.les .57    | .57    ! .57    ] .57    1 .57 .57 

lairs .57 .57    j .57    j .57    j .57 .57 

14 5 
singles       | .46 .46   1 .46 .46 .46 .46   | 
sairp           j 46 .46 .46 .46 .46 .46   | 

3           L sineles 47 .47   | .47 .47 .47 47 

jalrs           ! 47 .47 .47 .47 .47 .47 
I        10          j 
|      MK 83 10 5           I singles      i 59 .59 .59 .59 .59     I 59   j 

pairs          j 59   1 .59   1 .59   1 .59 .59 59   1 

3       L singles 59   1 .59   1 .59 .59 .59     1 59 

pairs          ' •59_i .59 59 59 .59 59 

6 ^        L 'ii,nfJrs 
71   1 .71 71 7iT .71     1 71 

pairs          j .71  1 71   1 71 71  1 .71     1 71 

-i         ! singles     | .74  |   .74   | 74 74  j   .74     1 74 

pairs       j    -74  | 74  1 74   1 74  j   .74     ! 74   | 

44 
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TABLli 12. (Contd.) 

Weapon 

12 
MK 82 

Aiming 
error, 
mils 

14 

"Ballistic 
dispersion, 

mils 

10 

18 

MK 82 

U 

10 

14 

2i 
MK 82 10 

I 
14 

10 

pairs 
singles 
airs 

[fi'ngles. 
pairs 

alts  

Laiaalfifi 
pairs 
singles 

I pairs- 

Ar) 

  
Ml> 
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TABLE 13. Probability of Kill (PK) tor 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 
Direction, Perpendicular to Length. 

Weapon 
Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1    Singles 
or 

pairs 

Spacing, ft 

0 1    20 1    40 1   60 
i    80 I 100 

4 
MK 82,83,84 

14 5 
slnfles .21 .22 .21 .20 .19 .17 

teairs .21 .20 .21 .22 .21 ,21 

3 s indes. 1 •19 1 .20 1 ■21 .20 -18 v 
pairs .19 1 ■19 i .20 1 .20 1 .20 .21 

10 5 gipgle.q .27 .26 .24 .23 .20 .17 

pairs •?7 .26 •25 1.26 .23 .24 

3 2^ng1pR 1  .26 1 •Z7 1 •21 1.25 .22 .20 

pairs .26 ,26 .27 1 '27 .27 .27 

6 
5 1  .36 1 .36 .32 .28 .23 1.18 

pairs 1   .36 .36 .36 .36 .33 .30 

3 s ^ np1PQ .39 .39 .36 .30 .23 .18    i 

pairs .39 .39 .40 .39 .36 .32 

1         5 
MK 82,83, 

| 84 

14 
5 singles .25 .25 .25 •?z .20 .17 

pairs .25 1 •25 1  .25 1 'u 1 •25 .23    1 

3 singles .23 .25 .23 .21 .18 
pairs .21 .22 .24 1 •25 1 •25 .24    i 

10 5 
singles .32 1 .30 rT29 .25 .22 1.18    j 
pairs .32 .31 .31 .30 .29 .27    | 

3 sincles .30 .32 .31 • 27 .22 •19    1 
pairs .30 •31 .32 .32 .30 .28    j 

6 
5 pingles .42 .41 .34 .28 ,22 .18 

pairs .42 .42 .40 .37 .33 .30 

3 pingles .45 .45 .37 .29 .23 .20 

pairs .45 .46 .44 .41 .36 .32 

i          6 
MK 82,83,84 

14 5 Klngles .28 .28 .26 .24 .21 .18 
pairs .28 .28 .29 .28 .28 .26 

3 Ringles .24 .27 .28 .26 .22 .19 

pairs .24 .25 .27 .29 .29 .28   j 

10 5 .36 .35 .32 .26 .22 .19 

pairs .16 .35 .35 .34 ,33 .31 

3 sinijles .34 .37 .34 .28 .23 .20 
pairs .34 .35 .36 .37 .35 .31 

6 5 singles .48 .45 .38 .29 .23 .18 
pairs        | .48 .47 .45 .42 .37 .32   1 

3           1 
fl 

pineles .49 .49 .39 .29 .23 .18 

lairs .49 1 .51 .50 .46 .40 .34 

10          j 
MK 83      1 

14 5 
singles      i .37 .41 .35 .27 .22 .IS 
pairs          j .37 .40 .39 .37 .35 .30 

3           L singles .311 •A-4 .35 .27_l ,21 .18 

[ pairs          i .3l| .39T .41 .401 .37   1 .32 

10 s         L singles      1 .50| .461 .36 .28 .22 .17 
pairs          j .50| .50] .48 1 .43 .37 .31 

3       L singles .421 -5;| •37l .29 .23 .19 
pairs         I .421 .50l .501 .441 .37   1 .32   1 

6 
■sing   ps .66 .54 .35 .27 .21 .18 

pairs         L .66 .63 .55 .46 .36 .32 

^       L .63 .57 .38 .28 .21 .19 

I aairs         \ .63 .67| -lüL .45 .37   1 .31  | 
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TABU; 13. (Contd.) 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1   Singles 
i       or 
1     pairs 

Spacing, ft 

0 1   20 |    40 1   60 j   80 lioo   1 

i           12 
j      MK 82 

U 5 
sineles .42 1,44 ]T^B -26 .21 tlfa   ...J 
[pairs 1 •42 1.45 1.44 T.42 .35 pi 

3 8illclf,S .35 1.46 1.38 .28 .22 Uo 
pairs .35 .44 .45 1.43 .37" 133      \ 

1     10 5 k j nglpR .52 .51 .37 .2/ .22 .18     1 
pairs 1.52 .^ 1.52 .42 |.^ f31    ! 

3 1 •47 1.53 .30 ..27 , .2.3 .20.   ! 
calrs 1 "^ 1.56 j.53 .44 .39 .33     1 

6 

5 1 .7Q .55 .35 .28 .22 LIB J 
pairs 1 .7U |,fi6 1 .5fi 1.46, 1-38 .31 

3 Un no 1 PR .fifi 1 .60 1 .40 .28 • 23 u? 1 
pairs 1 .66 1 .70 1 •59 1 .47 1.37 1.32     | 

!          18 

MK 82 

i     1A 
5 singles .49 .53 .39 .29 .22 . 17     1 

pairs 1 .49 1 •57 1 .53 1.45 ] .38 .32 

3 singles 1 .40 .55 .39 .30 .23 .19     j 

pairs .40 .56 .55 .46 .39 .32     | 

10 5 
Isineles .62 .58 .39 .28 .22 ■18     j 
pairs .62 .66 | .59 .47 .39 j.32     j 

3 sineles -5? .61 .39 1.29 .22 .19 
pairs .52 .68 .61 .48 .39 .32     | 

6 
5 singles .82 .62 .36 .27 .21 .18 

pairs .82 .78 .61 .47 .38 .31     1 

3 singles .74 .64 .38 .30 .22 .19     j 
pairs .74 .80 .61 .47 .37 .32 

j          24 
j       MK 82 

U 5 singles .54 ,59 .39 
oairs .54 .66 .58 .47 

3 
p^i)g]e13 .42 .61 41 
pairs .42 .68 60 .50 

10 5 aino!PR .67 .61 39 

pairs .67 .75 60 .47 

3 singles .54 .61 42 
pairs .54 .78 63 .47 

6 5 .86 .62 37 
pairs        { .86  1 .82 .60 .47   j 

3           1 similes .77 .62 .41 

nairs .77  1 .83 .63 .48 

14 5 
sinales      1 
pairs          < 

3          I jingles      ! 
pairs 

10 siiiRles     i 
pairs         j 

3          L singles     ! 
pairs 

6 
"slnj-les 
pairs         1 

3     k Ingles      i 

t Aitfl L 1 
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NWC TP 5612 

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. 

Aiaina Ballistic Sina1ea spacina, ft 
error, dispersion, or 

100 ails ails pairs 0 20 40 60 80 

lsin"1~• .01 .01 .01 .o1 .01 .01 
14 s !Pairs .01 .01 .01 .01 .01 01 

3 oinn1._a .01 .01 .01 01 .o1 .01 

••ira .01 .01 .01 .01 .01 .01 
.01 .01 .01 .01 .01 .01 ti.n"1"'" * 82,83,84 10 s 

naira .o1 .01 .01 n1 nt 01 

3 dna1•a .o1 .01 .01 .01 .01 .o1 
Ina irs nt .nt .01 01 .o1 .01 

5 '"""" , ... n' n., n., n., nt 01 

6 Ina i rs . 02 .02 .02 n., o' .02 

·3 (.,-( .. .,, .. ., n'l n'l .o1 n., .o, .01 

loa ira .03 03 .03 .03 .03 .02 
latn"1._a .oi .01 .01 :01 .01 .01 

5 
!pairs .01 .01 .01 .01 .01 .01 14 

3 lo:ino1"" 01 .01 .01 .o1 .01 .01 
I pairs .01 .01 .01 .01 .01 .01 

s r;.{n .. 1•• .02 .02 .01 .:01 .01 .01 
Ill. 82,83. 811 

10 5 I pain .02 .02 .02 .01 .01 .01 

3 1.-c ..... t ... . . 02 .02 .02 .oi .01 .01 
I pairs .o, .02 .02 :oi .02 .01 

5 l•ino1•• :iii 03 .02 .02 .01 .01 
6 loaira .03 .03 .03 .03 .02 .02 

aino1•a .04 .04 .03 .02 .02 .01 3 
.04 .04 .04 .03 .03 .02 I pairs 

a{no1•• .01 01 .01 .01 .01 .01 
14 5 

I naira .01 .01 .01 .01 .01 .01 
•ino1•• 01 .01 .01 .01 01 .01 3 
pairs .01 .01 .01 .01 .01 .01 

6 
einnla• .02 .02 .02 .01 .01 .01 

Ill. 82,83,84 10 5 
.02 .02 .02 .02 DAira .02 .02 

3 ai.n"1"'a .02 .02 .02 .01 .01 .01 
; pairs .02 .02 .02 .02 .02 .02 

aina1ea :04 .03 .03 .02 .C1 .01 
6 s 

oairs .OJ. .04 .03 .oi .03 .02 
I 

oinR1ea .O'i .OJ. .Ol :o2 .02 .01 • 3 
! Ina ira .os .os .04 .04 .03 .02 . 
I laimr.1es :-o2 02 .01 .01 .01 .01 

14 5 IPaira .02 .02 .02 :-or .01 .I.U 

3 laintr1•a .o, .02 .01 .01 01 .01 
IPairs .02 .02 .02 .01 .01 .01 

10 l.dnol•R :Ol 02 .02 .01 .01 .01 10 5 
.03 .03 .02 :M .02 .01 Ill. 83 loa ira 

3 lodno1•• .01 .03 .02 :01 .01 .01 
loaira ft'l 01. n'l .o, .02 .01 
laino1•u• .OS .04 .02 .01 .01 .01 

6 s 
.OS .03 .03 .02 .02 I pairs .OS 

3 aina1es .06 .04 • 02 • r ..... .01 .01 

jpaira .06 .06 .04 .03 .02 .02 
-
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TABLH 14. (Contd.) 

■ 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

Singles 

:  or 

!  pairs 

Spacing, ft 

1 0 1 20 1 40 60 80 100  | 

12 

j  Mk 82 

j  1A 5 
IsintUes .02 .02 .01 .01 .01 Loo 
[pairs .02 .02 .02 .01 1.01 Loi 

3 glngles 1 .02 1.02 1.01 1.01 1.01 .01 

pairs .02 .02 .02 .02 .01 .01 

i  10 5 Uingl P.K 1 .03 1.03 .02 .01 .01 .01 

pairs 1 .en 1.03 l-o? 1.02 T7Q2 .01 

3 1 .04 1.03 1.02 .01 .01 .01 i 

pairs .04 .04 .03 .02 .02 ■ 01 I 

1   6 5 el no 1 pt: 1 .06 1.04 .02 .01 .01 .01  i 

pairs 1 .06 .05 .04 .03 .02 .02  1 

3 1 .07 .04 .02 .01 .01 1.01 
pairs 1 .07 1 .06 1 .04 1.03 .02 .02  j 

18 
Mk 82 

I  U 
b singles .03 .02 .01 ,01 .01 .01 ! 

pairs 1 .03 | .03 1 .02 1 .02 1 .01 .01 

3 singles 1 .03 .02 .01 .01 .01 .01 
pairs 1 .03 1 .03 1 .02 1 .02 .01 .01 j 

10 5 
singles .ns .03 .02 .01 .01 .01 1 
|pairs .05 .04 1 .03 .02 | .02 .01  j 

3 singles .06 .03 .02 .01 .01 .01  j 
pairs .06 .04 .03 .02 .02 .01 ! 

6 
5 singles .08 .04 .02 .01 .01 .01 

pairs .08 .06 .04 .02 .02 .01 | 

3 singles .10 .04 .02 .01 .01 .01  j 

pairs .10 .07 .04 .02 .02 .01 j 

24 
Mk 82 

14 5 .04 .03 .01 
pairs .04 .04 .03 .02 

3 singles .04 .03 .01 
pairs .04 .04 .03 .02 

10 5 .07 .03 .02 

pairs .07 .05 .03 .02 

3 sineles .07 .04 .02 
pairs .07 .06 .03 1 .02 

6 b singles .11 .04 .02 
pairs   | .11 1 .07 1 .04 .03 

3 
J 
bineles .14 1 .04 .02 
nair? .   ! .14 1 .07 1 .04 1 .02 

i         [ 

14 5 
singles 
pairs    j 

3    L singles 
pairs    j 

10 ■;     1 singles  1 
pairs    j 

3    ! singles 
pairs   I 

6 s    i- Singles 
pairs   { 

3    U 
ll )airs   j 1 J 
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TABLE 15. Probability of Kill (I'K) tor Sticks of Mk 82, 83, and 
84 Low-Drag Bombs; Effective Target Dimensions = 80 x 20 It; 

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

1 
Weapon 

1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1   Singles 
i       or 
j     pairs 

Spacing, ft 

0 1   20 I   40 1   60 I   80 lioo 

4 
MK 82,83,84 

1     l4 5 
IsineleE .01 iTor- 

.01 .01 .01 1.01 
pairs [ .01 1.01 1,01 1.0} jToi ■ 01 

3 1 .01 1.01 1,01 1.01 1,01 .01 
pairs .01 LQI 1.01 1.01 1.01 .01 

1      10 5 1 .01 1.01 1.01 j.01 Lqi .01 

pairs 1 -01 1 ni 1   "' 01 l.ni .01    . 

3 ni rt) ,m .ni m Lai 
pairs 1  .01 l.m I.01 |-0i [.01 ..01   A 

1        6 
5 Qlno 1pc 1 .02 1.02 1 .02 .02 1.01 .01   J 

pairs 1 .02 .02 .02 1 .02 1.02 .02 

3 | .03 1 .03 1 .02 .02 .01 .01     j 

pairs .03 .03 .03 •03 1 .03 .02 

i         5 
MK 82,83,84 

14 
5 singles .01 .01 .01 1 .01 1 .01 .01     | 

pairs ]  .01 1 .01 1 .01 | .01 1 .01 .01     j 

3 singles 1  .01 .01 .01 .01 1 .01 i.Ol     j 

pairs .01 .01 .01 .01 ] .01 .01     i 

10 5 
sineles 1  .02 .02 .01 .01 .01 .01     | 
pairs .02 .02 .02 .01 1 .01 .01     | 

3 slneles .02 .02 .02 .01 | .01 .01     1 
pairs .02 .02 .02 .02 1 .02 .('.1   j 

6 
5 singles .03 .03 .02 .02 .01 .01   ! 

pairs .03 .03 .03 .02 .02 .02     j 

3 singles .04 .03 .03 .02 .01 .01    i 
pairs .04 .04 .03 .03 .03 .02     j 

6 
MK 82,83 
84 

14 5 singles .01 .01 .o; .01 .01 .01     I 
pairs .01 .01 .01 .01 .01 .01     j 

3 .01 .01 .01 .01 .01 .01    i 
pairs .01 .01 .01 .01 .01 .01    | 

10 5 .02 ,02 .02 .01 .01 .01     j 

pairs .02 .02 .02 .02 .02 .01    | 

3 slnjles .02 .02 .02 .01 .01 .01    | 
pairs .02 .0? .02 .02 .02 .02    j 

6 5 sineles .m .03 .02 .02 .01 .01 
pairs         i .03 .03 .03 ,03 .02 .02    j 

3            1 
J 
slrcles .05 .04 .03   1 .02 .02 .01 

-lairs .05 1 .04 1 .04  1 .03 .03 .02    | 

i          10 
MK 83       1 

14 5 
1 
äineles      1 .02 .02 .01 .01 .01 .01 
pairs          ! .02 1 .02 1 .02 j .01 .01 .01    | 

3           I singles .07   1 .02 ,01 .01 .01   ! .01   1 
pairs          I n? .07 1 .02 1 .02 1 .01 .01   1 

10 s         L sine] et;      j .m 1 07 1 .07 1 .01 1 .01   1 .01    ! 
pairs           ' .03 1 .03 1 .02 1 .02 1 .01    j .01    i 

3        L sincles      ( .03 .03 .02 .01 .01 .01    j 
] pairs          ! .03 I .  - 03 1 .03 | .02 1 .02 .01 

6 5          1 .osl .03 F .02 .01 | .01   1 .01 
pairs         | ■ 05 1 .04] .03 i .03 1 .02 .02 

.0 3           U lirjöleij        1 .06 1 .04J .02 1 ,01 .01 
ll airs .06| .06| .04 | .03' .02   { .02   | 
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TABLE 15 . (Contd.) 

Aiming Ballistic Singles Spacing, ft 
Weapon error, dispersion, or 

llila llils pairs 0 20 40 60 80 100 

14 5 
sin2les .. 02 .02 .01 .01 .01 .01 
p~irs .02 .02 .02 . 02 .01 .01 

3 oinol"" .02 .02 .nl n1 .01 .01 

12 
'Ah' " _o, n1 m 01 .01 .01 

Ml 82 10 5 tinal"" .01 .n2 .02 .01 .01 01 
pdrs .01 .n1 .03 .02 .02 ~ 

3 :ino 1Aa .04 .03 .02 .01 .01 .01 
nair!O .04 .03 .03 .02 .02 .01 

5 -~ftft,ft~ .06 .03 .02 . 01 .01 .01 

6 Pairs .06 .05 .03 .02 .02 .01 

3 la~ft ol-ft .07 .ol.. .02 .01 .01 .01 
loairs .07 .06 .04 .03 .02 .01 

5 lsdnol"" .01 .02 .01 .01 .01 .00 
14 lpairs .03 .03 .02 .02 . 01 .01 

3 ~w1es. .03 .02 .01 .01 .01 .oo 
!pairs .03 -!l3 .02 .02 .01 .01 

18 10 5 
'sinll l es .OS .03 .01 .01 .01 .01 

Ml 82 
pairs .OS .04 .03 .02 .01 .01 

3 Rinal"" .06 .03 .02 .01 .01 .01 
!pairs .06 04 .03 .02 .02 .01 

s sinal.,,. .08 .04 .02 .01 .01 .01 
6 naira .08 .06 .03 .02 .02 .01 

3 ainol~• .10 .04 .02 .01 .01 .01 
!pai rs .10 .06 .04 .02 .02 .01 

I 

1'• s RinalA" nA n-i .01 
nairA .01.. .ol.. .02 .02 

3 
.. ~ .... , ..... .06 .03 .01 
pairs .04 .04 .02 .02 

24 10 s .. ~ftft,_G .07 .03 . 02 
Ml 82 nair" .07 .OS .03 .-oz-

3 •ina1 .. a .07 .01 02 
pairs .07 .06 .03 .02 

6 5 sinlllE<s . 11 .01. .02 
oairs .11 .07 . 04 .02 

3 1sinl!1ea .13 .01. .02 
nairs .13 .07 .04 .03 

14 5 
l~: lna1es 
1pairs 

3 :.,inal"" 
oairs 

10 5 sinoles 
pairs 

3 lsint:!ll'A 
loa irs 

6 5 ' "ino l "" 
I pairs 

3 
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TABLE 16. Probability of Kili (PK) for Sticks of Mk 82 , 83 , and 
84 Low-Drag Rombs; Effective Target Dimensions = 80 x 20 ft ; 

Probability of Damage, Given a Hit = 0.5; Attack Direction, 
Parallel to Length. 

Aillling Ballistic Singles Spacing, ft 
Weapon error, dispersion., or 

mils mils pairs 0 20 40 60 80 

14 5 
sinl!les .03 .01. .01. .03 .03 

pairs .03 .04 .04 .04 .04 

3 :inala!l .03 .04 .04 .03 , 03 
4 nairs .03 .04 .04 .04 n.r. 

Hit 82,83,84 
10 5 

1cdno1'"" nt. nt. nt. no; tv. 

oa i rs nt. .nt. nit. nit. nit. 

3 'o:inol'""' 07 .nt. nit. nit.. n~~o 

oairs .07 .Of> 07 .Olio nt. 

5 '"'"'"','""' . . 12 11 tn na 07 

6 loa irs .12 .12 .12 .11 .10 

3 IJOina ,,..._ .lS .14 .13 .10 .08 
loa irs .1S .lS .lS .14 .13 

5 lainale!l .04 .04 .01. .04 .03 
14 I pairs .04 .04 .04 .04 .04 

3 a:lnalea .04 04 .04 .04 .04 
5 [pairs .04 .04 .04 .04 .04 

IlK 82,83,84 lainales .08 .07 .olio .os .04 
10 5 lpairs .08 .08 .07 .07 .06 

3 lsin.zlea - .09 .08 .08 .07 .os 
pairs .09 .08 .08 .08 .07 

s ain21ea .14 .13 .11 .09 .07 
6 pairs .14 .14 .13 .12 .11 

3 sinalea .18 .17 .13 .10 .08 
pairs .18 .18 .16 .1S .13 

14 5 
tdnD].,,. .05 .OS .OS .04 .03 
oairs M 0§ .O'i .OS .OS 

3 JO:ln"l"'" .0§ .05 .0§ .05 04 

6 
pairs .OS .OS .os .05 .OS 

Hit 82,83,84 10 s ....... , .... 00 .00 .08 .Olio .O'i 

oaira .09 .09 .09 .08 .08 
3 RinDt .... .10 .09 .08 .06 .os 

pairs .10 .09 .09 .09 .08 

6 s t>inDl•• 16 .1S .12 .09 .07 
pairs .~6 .17 .lS .14 .12 

3 l.:aintrl<!!!l .21 .19 .11. .10 .08 

Ina irs .21 .20 .19 .17 .14 

14 s lin21es .08 .08 .06 .04 .04 
pairs .08 .08 .07 .07 .06 

3 sin~r1ea .09 .08 .Olio .05 .03 
pairs .09 .09 .08 . 07 .06 

10 liinR.les .13 .11 .08 .06 .04 
Hit 83 10 s 

[pairs .13 .12 .11 .09 .08 
3 '"'"", .... 15 .12 .08 .06 .OS 

pairs .1S .14 .12 .11 .09 

6 s '"'"", .... .23 .17 .10 .07 .OS 
pairs .23 .21 .16 .13 .10 

3 ..... , .. .28 .19 .11 .07 .05 
paira .28 .25 .19 .14 .u 
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.-03 

.04 
03 

.n.r. 
nJ. 
n~~o 

n.t. 
nt. 

_no; 
.10 

.06 

.1~-

.03 

. 04 

.03 

.04 

.04 

.06 

.04 

.07 

.OS 

.09 

.06 

.11 

.o,-

.04 

.03 

.OS 
.o4 
.07 
.04 
.07 
.06 
.10 
.06 
.12 
.03 
.OS 
.03 
.OS 
.04 
.06 
.03 
.07 
.04 
.09 
.04 
.09 



NWC TP 5612 

TABLE 16. (Contd.) 

Aiaiq Balliatic Sio&1ea Spaciq, ft 
WeapoD error, diapersioo, or 

ails ails pairs 0 20 40 60 80 100 

14 s ohuol•• .09 .08 .06 .05 .01 .01 
!Pairs .09 .09 .08 .07 .06 .OS 

3 ...... , ... .10 .09 1.06 .06 .01 .02 
IDair• .10 .10 .09 .07 .06 .OS 

12 ..... , ... .16 .12 .08 .OS .04 .03 
• 82 10 s 

IDa ira .1~ .14 .12 .10 .08 .06 

3 ........ .17 .13 .01 .OS .04 .04 ........ .17 .16 .13 .-m .1)( - ~01 

s ·4···-- .2S .16 .09 .06 .OS .04 

6 ••h·• .25 .22 .16 .12 ' .09 .07 

3 l•f•n1•• .30 .11 .09 .06 .05 .04 
[pairs .30 .26 .17 .13 .10 .08 

s ~ ....... , ... .14 lJl .06 .06 .01 .03 
14 pairs .14 .12 .10 .01 .06 .OS 

3 ....... , ... .13 .11 .07 .04 .04 .03 
pairs .13 .13 .11 .08 .07 .06 

18 1 .... .;, ... .'11 ._14 .07 .05 .04 .03 
10 s 

-82 [pairs .21 .18 .14 .10 .07 .06 

3 , ...... , ... .,, .n .OA .0§ .Oio •• o3 
I pairs .2'l .20 .14 .10 .08 .06 

s 1-·--·-- -'' .18 .lUll .Mo .Oio .0'\ 

6 IDaira "' .27 .17 .12 .09 .07 

3 
1 ...... , •• .11 .17 .08 .OS .04 .03 
[pairs .39 .30 .17 .12 .09 .06 

14 s .......... .17 .12 .06 ..... ;. .11 .16 .12 .08 

3 
...... , ... .16 _.12 .07 

[pairs .16 .15 .12 .09 
24 10 s -4-··-- .27 .15 .07 

-82 
_ .. ;. .27 .22 .15 .10 

3 .......... .21 .16 .08 
Dairs _,. 25 .16 .11 

6 s .t ... t •• -"" .17 .09 
PAirs ·" .30 .17 .12 

3 ......... .49 .17 .09 
~..... .. ,.. .49 .32 .17 .11 

14 s ~ilurl•• 
oairs 

3 , .......... 
IN irs 

10 s lailurl•• 
I pairs 

3 .4 ........ 
DAirs 

6 s 1-•--·--
!pairs 

3 
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TABLE 17. 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 = 0.5; Attack Direction, 
Perpendicular to Length. 

Aiaina Ballistic Sina1ea Spacing, ft 
Weapon error, dispersion, or 

ails ails pairs 0 20 40 60 80 

14 
c:inR1ea m .Oio .Oio .0] .0] 

5 !Pairs .0] ,QJ .04 04 .04 

J ...... , ... .04 .04 .04 OS .0] 

4 ••irR .04 .04 .04 .04 .04 
.. 82.8J,a.. 10 5 

,{,..,, .... .06 .06 .05 .OS .04 
il>nira .06 .06 .06 .06 .05 

J ofn.,l•R .07 .06 . 06 .85 .04 
Ina irs .07 .07 .07 .06 .06 

5 dn.,1 ·- .11 .11 .09 .08 .06 

6 oafrs .11 .11 11 .11 .10 

3 "'""'-- u. .n .12 .10 .07 
loa irs .14 .14 .14 .1J .12 

5 
lef,..,l~a .04 .04 .04 .04 .OJ 

14 I pairs .04 .04 .04 .04 .04 

3 i Ri ftl> looJR .O"i .05 .OS .04 .OJ 
s !pairs .O"i .OS .05 .05 .OS 

1MK 82,8J.84 10 5 
ltdn.;lea :OS ·.07 .06 .05 .OS 
I pairs .08 .08 .07 .07 .07 

J IRinDl,.• na .08 .07 06 .05 
pairs nl:l na .08 .08 .07 

5 'Rirur111!!a .14 .l3 .10 .08 .06 
6 I Pairs .14 .1J .12 .11 .10 

J •fnDlii!!R .17 .16 .13 .10 .07 
I pairs .17 .17 .16 .14 .12 

14 5 ••n.,laa :o~ .OS .04 .04 .OJ 
ll'laira :-M .OS .OS .OS .05 

J afnal•• n,;. .O"i .O"i .04 .04 

6 
·pairs .06 .05 .06 .06 .OS 

- 82.83.84 10 5 -f .. -1 .... .09 .08 .07 .06 .05 
nAirA .OCi .09 .08 .08 .08 

J ainD111!!11 .10 ·.10 .08 .06 .OS 
Pairs .10 .10 .09 .09 .08 

6 s Rina111!!A ,,. .l"i .12 .08 .06 
Dairs .16 .16 .15 .1J .11 

J lainR1e• .20 .J.8 .13 .09 .07 
>nfrA .20 .20 . .18 .16 .13 

14 s lsinv:111!!11 .OA .08 .06 .04 .04 
lpaira :aA .09 .08 .07 .05 

3 lafnftlaR .09 .08 .06 .04 .03 

10 
lt~aira .09 .09 .08 .07 .06 

)0( 8J 10 5 l11in~t1e11 .n .10 .08 .05 .04 
loa ira 1'\ .12 .11 .10 .07 

3 odnal,..., . tl. .13 .07 .06 .04 
naira .14 .14 .12 .10 .08 
odna110R .07 .05 

6 5 .23 .16 .09 
!pairs .23 .20 .16 .12 .09 

3 aiaa1es .27 .18 .10 .07 .115 

pairs .27 ·21t .1f ,lJ .10 
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.04 
,0] 
,04 
~4 
.05 . 
.04 
.06 
.OS 
.OQ 

.06 

.10 

.OJ 

.OJ 

.OJ 

.04 

.04 

.06 

.04 

.06 

.OS 

.09 

.06 
410 
.n 
.lJli 
:o3 
.05 
.04 
.07 
.05 
.07 
.05 
.10 
.06 
.11 
.OJ 
.05 
.03 
."'06" 
.03 
,06 
,04 
.06 -.04 
.08 
.Uit 
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TABLE 17. (Contd.) 

Aiaing Ballistic Singles Spacing. ft 
Weapon error. dbperaion. or 

ails mils pairs 0 20 40 60 80 100 

14 5 
ainRles .I'IQ .na n7 .n.r. n'l n'l 
pairs .09 .09 .08 .07 .Ot. _oo; 

3 oin11l"11 .10 .09 .06 .n.r. .n'l .n'l 
12 'air.: .10 .10 .08 .07 .Ot. ~ 

lOt 82 10 5 
. 1 ..... , .. ., .l'i .12 .08 .05 .04 .-0] 

loa irs .15 .14 .12 .09 .07 .06 

3 ....... , ..... .17 .13 .08 .05 .04 .04 
Ina ira .i7 .15 .12 .09 .08 .07 

5 linDlA., .24 .16 .09 06 .05 .04 
6 naira .24 .22 .15 .12 .09 .07 

3 1-•·-1•• .30 .18 .10 .06 .05 .04 
loairs .30 .25 .18 .13 .09 .07 

5 
1 ....... , ... :13 .10 .06 .04 .03 :<f2 

14 !pairs .13 .12 .10 .08 .06 .06 

3 •inal"" .13 .11 .06 .05 .03 .02 
oairs _p.i .14 .11 .08 .07 .06 

18 ain~rl"" .21 .1.4 .07 .05 .04 .03 
IG( 82 10 5 I pain .21 .18 .14 .09 .07 .06 

3 1.-t .... t .... .. 22 .15 .08 .05 .04 .03 
loairs .22 .20 .14 .10 .08 .06 

5 1 ...... , ... .35 .17 .08 .05 .04 .03 
6 loaira .35 .27 .16 .11 .08 .06 

3 l•inal"a .39 .17 .09 .06 .04 .03 
I pairs .39 .29 .17 .12 .09 .07 

14 5 
I ....... ,.,., ,., . 12 .n7 
!naira .17 .16 .11 .08 

3 
...... , ... '" .12 .Ot. 

24 pairs .16 16 .12 .08 
IG( 82 10 5 ..... ft, .... 26 .14 .07 

nairA ~ .22 .14 .09 
3 ...... , ... .2t. .14 .08 

pairs 26 .24 .15 .10 

6 5 ainRlea J.'l .u na 
oair11 .I.] .29 .17 .11 

3 l..inal"" -"" .17 .10 
ftl!ira 46 .31 .17 .12 

14 5 
lsinR1es 
lpaira 

3 1.-t .... t .... 

IPairs 

10 5 l•inal"" 
pairs 

3 ....... , .. 
naira 

6 5 l.f ..... ) ., .. 

I pairs 

3 
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TABLE 18. Probability of Kill (Pj^) 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 Direction, 
Parallel to Length. 

Weapon 
1 Aiming 
1 error, 
1   mils 

Ballistic 
dispersion, 

mils 

1    Singles 
or 

pairs 

Spacing,  ft                                , 

1  0 i    20 1    40 |   60 [   80 100 

It 
MK 82,83,84 

14 5 
simil es .07 .07 .p7 .06 Lflfi 1 t^ 1 
bairs 1 .07 .07 .07 .07 1,07 07   1 

3 1 .07 1 .07 .07 ,07 u« 06 

bairs 1 .07 1 .07 .07 1.08 T.08 07 

\     10 5 k^pgles 1  •12 .12 I •11 .10 .09 08 

pairs .12 .12 .11 .11 .11 11 

3 fjingjßs .12 .12 .12 .11 .10 08 

cairs .12 .12 .12 .12 .12 11 

i         6 
5 1  .22 .22 .19 .15 .13 11   I 

pairs |   .22 1 .22 1 .22 | .20 T.19 18 

3 Ui-inf» 1 PC: .27 1 .26 .24 i .19 .15 13 
pairs 1   •27 1 •27 

1 ■27 .26 .24 22 

5 
MK 82.83,84 

14 
5 singles .09 .09 .08 .07 .07 06 

pairs |   .09 1  .09 1  .09 .08 .08 07   | 

3 sinples .08 .08 .08 .08 .07 i    06 

pairs .08 .08 .08 .08 .08 08  j 

10 5 
sineles .15 .14 .12 .11 .09 .08 

pairs .15 .14 .14 .13 .12 .12 

3 singles .l*« .11 .14 .n .10 .09 
pairs .15 .14 .14 .14 .13 .12  1 

6 
5 singles .26 .24 .21 .17 .13 .11  1 

pairs .26 .26 .24 .23 .20 .18 

3 singles .31 .29 .25 ,20 .16 .12 
pairs .31 .31 .29 .27 .24 .21 | 

6 
MK 82,83,84 

14 5 singles -in .10 .09 .08 .07 .06 
pairs .10 .10 .10 .10 .09 .08 

3 singlps .09 .10 .09 .09 .08 .06 

pairs .09 .09 .10 .10 .10 .09 

10 5 ■ftlngl f'Q .17 .16 .15 .12 .10 .08 1 

' •14 1 pairs .17 .16 .16 .16 .15 

3 sinnles .17 .16 .16 .12 .10 .08 1 

"TIT jiairs .17 .16 .16 .16 15 

6 5 sincl^s .in .7R -?3 .17 14 .11 
pairs         | .30 1 .30 1 .28 1 .26 1 23 .19 

3          1 singles .35 1 .34] .26 .20 15 .12 

inirs .35] .351 .34 1 .31 1 26 .23 

14 5 
singles       i .15 .14 .12 .08 07 ."06 
pairs          | .15 .15 .14 .13 11   | .10 j 

3           L singles .151 .15 .12 .09 07 .05 

pairs          j .151 .151 .15 1 .13 12 .10 

10 
MK 83 

10 sinelcs .23 .20 .15 .11 .08 .07 
pairs          i .231 .221 .201 .17 15 .12| 

3       L singles .26 ■?3 .16 .12 .09  1 .07 

pairs          | .261 .251 .221 .20] .16 1 .14 

6 5 singles .41 .31 .19 .13 .10 .08 

pairs         j .All .37 .3l| .25 .20 j .17 

i          1 singles     i .461 .35 .21 .14 .10 | .5Sl 
pairs         | .46| .44] .35 .27J .20 |     .17| 

5b 
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TABLE 18. (Contd.) 

Weapon 
Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

Singles 
or 

pairs 

Spacing,   ft 

0 20 40 60 80 100 

12 
MK 82 

14 5 
singles .17 .15 JJ.2 ,M ,07 .05 
pairs .17 .16 .15 .14 .12 .10 

3 sinf]es .17 .16 .12 M .06 .05 
pairs .17 .18 ■K? ,14 .11 .09 

10 5 sins Ifi-^ .28 .22 .15 .10 .08 .07 

pairs .28 .26 .22 48 .15 .12 

3 .29 .24 .15 .10 .08 .07 

pairs .29 .29 .24 .18 .15 .13 

6 
5 .44 ,30 .18 .13 .10 .08 

pairs .44 .39 .31 .24 .17 .14 

3 .49 .32 .18 .12 .10 .08 

pairs .49 .44 .32 .23 .18 .15 

18 
MK 82 

U 
5 singles .23 .19 .12 .08 .07 

pairs .23 .21 .18 .14 .12 .10 

3 ffinples .21 .20 .13 .09 .07 .05 

pairs .21 .23 .20 .16 .13 .11 

10 5 
singles .36 .26 .14 .10 .08 .06 
pairs .36 .33 .26 .19 .14 .12 

3 singles .35 .27 .15 .10 .07 .06 
pairs .34 .27 .20 .15 .12 

6 
5 Sipgles .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 

2; 
MK 82 

1A 5 singles .27 .21 .12 
pairs .27 .28 .21 .15 

3 singIPB .2U .20 .12 
pairs .24 .24 .20 .15 

10 5 Q i n p 1 p c .42 .27 .14 

pairs .42 .37 .27 .18 

3 singles .41 .28 .16 
pairs .41 .41 .28 .20 

6 5 singles .67 .32 .18 
pairs .67 .50 .31 .23 

3 singles .68 .31 .16 

neirs .68 .52 .30 .21 

14 5 
singles 
jairs 

3 singles 
pairs 

10 5 singles 
pairs 

3 singles 
pairs 

6 c singles 
pairs 

3 
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TABLE 19. Probability of Kill {P\0 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 Direction, 
Perpendicular to Length. 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1    Singles 
or 

pairs 

Spacing, ft 

0 |    20 i    40 |    60 1   80 [too 

1           4 
MK 82,83,8« 

14 5 
sinnlos .07 .07 .07 .07 .06 .05 
[pairs .07 1.06 1.07 ,07 .07 .07     I 

3 singies 1 .07 1.07 1 .08 1.07 .06 .05     j 

[pairs |707 .07 .07 .07 .07 .08     j 

10 5 singles 1 •■L1 1.11 1 .10 .09 .08 .07     1 

pairs 1 ■11 1 ■11 .11 .11 .10 .10 
3 1  ■n 1 •12 1 •13 .11 .09 .09     ! 

oairs .12 .12 .12 1 -13 .12 1.12     | 

i          6 
5 cinp]os 1  •21 .21 .18 .16 .13 .10 

pairs 1  ■21 1 .20 1 .20 1 •21 1 •19 |.17     i 

3 olnglps .26 .25 .22 .19 .14 .11     | 

pairs .26 .25 .25 .25 .23 .20    1 

5 
MK 82,83, 
8A 

1A 
- singles 1  .09 .08 .08 1 .07 .07 .05 

pairs 1   .09 .09 1  .09 1 .08 1 .08 .07     | 

3 slnylas |   .08 [  .08 .09 .08 .07 .06 

pairs .08 .08 .09 .09 .09 .08    | 

1         10 
5 

singles    _ .14 .13 .13 .11 .09 .08 
[pairs .14 .14 .13 .13 .13 .12    i 

3 slneles .14 .14 .14 .13 .09 .07   1 
pairs .14 .14 .15 .15 .14 •12   1 

6 
5 singles .26 .25 .19 .16 .12 .10 

pairs .26 .25 .24 .21 .18 .16    j 

3 sineles .30 .29 .24 .18 .14 .12 

pairs .30 .30 .29 .26 .23 .20    j 

6 
MK 82,83,8A 

14 5 singles .10 .10 .08 .07 .07 .06 
pairs .10 .10 .10 .09 .09 .08 

3 singles .10 .10 .09 .08 .07 .06    1 
pairs .10 .10 .10 .11 .10 .09 

10 5 .16 .15 .14 .11 .09 .07    | 
.16 .16 .16 .15 .15 .13    j 

3 singles .17 .18 .15 .11 .10 .09 
pairs .17. .17 .17 .17 1 .16 .14 

6 5 .30 .27 .22 .16 .13 .10 
pairs         | .30 j .29 j .27 | .24 .21 .18 

3 sineles .34 .33 .24 .18 .14 .11 

■»airs .34 .34 .33 .29 .25 .21 

10 
MK 83 

14 5 
sineles      1 .15 .15 .12 .08 .08 .06 
pairs          | .15 1 .16 .14 .13 .10 .09 

3          L sinifles .14 .15 .12 .08 .07 .05 
pairs          | •iil .15 .16 .14 .12 .11 

10 <*          I sineles      i .24 .20 .15 .11 .08 .06 
pairs          | .241 .22 .21 .18 .14   I .11   | 

3           L .24 .24 .14 .12 .09 .07 

pairs          I .241 .261 .221 .18 .16 .12 

6 s          L singles .40 .29] .171 .13 .10 .08 

pairs         1 .40 .36 .29 .23 .18  { .15 

i        L .44 .331 .201 .13 .10 rsri 
i pairs         | .44| .43|      .341 .25| •19i .15 | 
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TABLE 19. (Contd.) 

Weapon 
jAlming 
error, 
mils 

1 Ballistic 
dispersion, 
1     mils 

1   Singles 
i      or 
1     pairs 

|                  Spacing,   ft                                 | 

0 1   20 1   40 1   60 1 80 100 

12 
MK 82 

1      1A IsinEles .17 .15 1 -^ .09 .07 .fl6 
Ipairs 1 "17 1.17 Ll5 ,14 r11 .10 

klngles 1 •17 Ll6 1,12 ,08 t9§ ,95 
loairs 1  •17 TTl7 1 .16 1.14 I.11 .09     ' 

||      10 fj-^nglps 1 .26 1.22 1 .15 .10 .07 .06 

pairs 1 .26 1 .26 .22 1.18 T7i4 .12 

tj jngl gfi .29 .24 .16 .10 .08 .07     ! 

pairs .29 .27 .23 .17 .15 .13     ' 

6 
1  •A3 1 .29 1 *17 .12 .09 .08 

pairs .43 .39 .29 ,22 .17 .13 

1  .48 j .33 1 .18 1 •12 1 .09 .08 

pairs .48 .43 .32 .23 .17 .13     j 

18 
MK 82 

|       14 
singles .22 .19 .12 .09 .06 .05     1 

pairs .22 .22 .19 .15 .12 .10     1 
singles 1   .20 1 ■21 1 •12 .09 .06 .04 
pairs 1   .20 1  •25 1 '21 1 •15 .13 .11 

10 
IsinEles .34 1 .14 .10 .07 .06 
pairs .34 I  .33   |  .26 .18 .14 .12     j 

sineles .33 .27 1  .16 .10 .08 •O7     i 
pairs •33 .35 .26 .20 .15 .12 i 

6 
singles .56 .32 .16 .10 .08 .07 
pairs .56 .47 .30 .22 .16 •13     1 

singles .57 .33 .18 .12 .08 .07     j 

pairs .57 .49 .32 .23 .17 .14     | 

24 
MK 82 

14 .27 .22 .13 
pairs .27 .28 .21 .16 
singles .23 .21 .12 
pairs .23 .27 .21 .15 

10 .41 .25 .14 
oairs .41 .37 .25 .18 

.sineles .38 .26 .15 
pairs         i .38 .40 .27 .20 

6 sineles .fiS .32 .16 
pairs         i .65 1 .50 1 .31  1 .21 

sineles .64 1 .31 1 .18 

nairs .64 1 .52 1 .32 .  2 

14 
sineles      ! 
pairs          j 
sineles 

 [ pairs          j 

10 c                  1 sineles      I r pairs          j 
singles 
pairs          I 

6 _r pairs          | 

1 
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TABLE 20, Probability of Kill (P^) for Sticks of Mk 82, 83, and 
84 Low-Drag Bombs; Effective Target Dimensions = 400 x 40 ft; 

Probability of Damage. Given a Kit = 0.1; Attack Direction, 
Parallel to Length. 

Weapon 
1 Aiming 

error, 
1    mils 

Ballistic 
dispersion, 

mils 

|    Singles 
or 

fnirs 

Sp acing. ft 

0 i    20 1     40 |     60 i     80 100 

4 
MK 82,83, 

| 84 

14 

i 

5 
HnEics .05 .05 .05 .05 .05 1.04     ! 
ipairs .05 .05 .05 .05 .05 .05     j 

3 Is inp ^PK .06 .06 .06 .05 .05 .05     | 

Ipairs .06 .06 .06 .06 .06 .06 

10 5 .07 .07 .07 .07 .07 .06 

|pnirs 1 .07 .07 1 .07 1 .07 1 .07 .07     1 

3 \i\' rß] fip .08 .08 .08 1 .07 .07 .07 

pair^ .08 .08 .08 | .08 .08 .07     1 

i     6 5 .10 .10 .10 .10 .10 .09 

pairs .10 | .10 .10 .10 .10 .10 

3 .12 1 •12 .12 .11 1 •11 
.11    i 

pairs 1   •12 1 •12 1 .12 1 •12 .12 .12 

1         5 
MK 82,83,8» 

14 
5 singles |   .06 .06 .06 .06 .05 .05 

pairs 1   .06 | .06 .06 1 .06 .06 j.06 

3 singles .07 .07 .07 .06 .06 .06 

pairs .07 .07 .07 .07 .07 1.06 

10 5 
sine3es .09 .09 .09 .08 .08 .07 
pairs .09 .09 .09 .09 .09 .08    j 

3 sinples .10 .10 .09 .09 .08 07    j 
pairs .10 .10 .09 .09 .09 .09    i 

6 
5 singles .13 .13 .12 .12 .11 10    | 

pairs .13 .13 .13 .13 .12 12 

3 sinples .14 .14 .14 .14 .13 12 

pairs .14 .14 .14 .14 .14 14    j 

i         6 
MK 82,83,84 

14 5 singles .08 .08 .07 .07 .06 05 
oairs .08 .08 ,09 .07 .07 07 

3 slnjles n« OR .08 .07 .07 96 
pairs .08 .08 .08 .08 08 07    i 

10 5 slnglpR .11 .10 .09 08 07 

pairs .11 .11 .11 .11 10 10 

3 .11 .11 .11 .10 .09 08 

pairs .11 .11 .11 .11 11 10 

6 5 sineles .IS .15 .15 .14 .12 .10 
pairs .15 .15 .15 .15 1 .15 14   j 

3 sinp.les .17 .17 .17 .16 .14 .U 
nnlrs .17 .17 ■   ,17 .17 .17 .16 

10 

MK 83      | 

14 5           | 
sincles      ( .12 .11 .10 .08 .07 .06 
pairs          | .12 1 .12 .11 .11 .10 .09 

3           L qingles      1 .13 .12 .11 .09 .07 .06 

pairs          1 .13 .12 .12 .11 .11 .10 

10 ■;            I sineles     1 .16 .15 .13 .11 .08 .07 
pairs          | .161 .16 1 .15 1 .14 1 .13 .12 

3           i singles .17 1 .17 1 .14 1 .1.1 .09 ,07 
pairs         I 

■17| 

.171 .17 1 .lb| .14 ,13   1 

6 K           L singles .91 -21 1 .18 1 .141 .10 • Q8  1 
pairs         | .2l| .2l| .2l| .20| .18   1 ■ 1$ 1 

3         M ■?3J .20 1 .15] .11  1 .09 

ll jairs         | .23| .231 .23 | .22| .20   | .18   | 
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TABLE 20. (Contd.) 

Weapon 
1 Aiming 
error, 

mils 

Ballistic 

dispersion, 

mils 

1 Singles 

or 

pairs 

Spacing, ft             j 

0 | 20 ! 40 I 60 | 80 100 

i  12 

] MK 82 

1  U 5 
slneles .14 .13 .11 .08 .07 .05  ! 

Ipairs .14 .13 .13 .12 
•11 

.09  i 

3 Is Jncles 1 •14 .13 1 ■11 .08 .06 "05 
pairs •14 1,^ 1.13 .;2 Lii Uo 

i io 5 k^pgles 1 .18 1 ■17 r. i4 1.11 1.08 Lns 
pairs 1 49 1 .18 1 ■i7 1.16 Lli 1.12 

3 1 .20 i .18 .15 1 •11 .08 .07 1 

pairs .20 .19 ,18 .17 .15 .13 

1   6 
5 Iclnc» 1 PS 1 •U 1 .23 1 .18 T.13 .09 1.07 

pairs .24 1 .23 1 .23 r21 .18 .1? 
3 1 .26 1 ■25 1 .20 1.14 1.10 .08 

pairs 1 .26 1 .26 1 •25 1 .23 1.20 .16 

18 

HK 82 

14 
5 sinples .19 tl7 .12 .09 .06 .05 

pairs 
1 ■19 1 •19 1 •17 1 •I4 1.12 F10 

3 singles 1 .20 1 .18 1 ■13 1 .09 1.07 .06 i 

pairs 1 .20 1 .19 1 .18 1 .15 1 •13 1.11  | 

10 5 
sinEles .25 .22 .15 .10 .08 1.06 

[pairs .25 .24 .22 .18 .15 .12  1 

3 singles .27 .23 .15 .11 .08 .06  i 
pairs .23 .26 .23 .19 .15 .12  | 

6 
5 singles .31 .28 .17 .12 ,09 .07 

pairs .31 .31 .28 .22 .17 .14 | 

3 singles .34 .31 .19 .13 .10 .07  1 
pairs .34 .34 .21 .24 .19 .15 j 

24 

MK 82 

14 5 singles .25 .20 .12 
pairs .25 .24 .20 .16 

3 filngles .25 .20 .12 

pairs .25 .23 .20 .15 

JO 5 .32 .25 .15 
pairs .32 .30 .25 .19 

3 . s indes .35 .27 .16 
pairs .35 .33 .27 .21 

6 5 slneles .41 ."»2 .18 
pairs   | .41 .39 1 .32 .23 

3    1 
1 

sineles .44 .35 .18 

iBirs .44 1 .43 1 .35 1 .24 

14 5 
sineles  1 

pairs    j 

3    I slnifles 
pairs    | 

10 5    I sineles  1 

pairs   j 

3    L singles  ! 

pairs   I 

6    i s   L singles  ! 

pairs   j 

3    L 
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TABLE 21. Probability of Kill (PK) for Sticks of Mk 82, 83, and 
84 Low-Drag Bombs; Effective Target Dimensions = 400 \ 40 ft; 

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

• 

Weapon 
1 Alnlng 

error, 
mils 

Ballistic 
dispersion, 

mils 

|     Singles j                    Spacing,   ft 

j       pairs 0 I     20 j    40 !    60 j    80 100 

4 
MK 82,83.84 

1     14 
5 

sinules .05 .05 LJiL. 1 .04 .04 LQ3 
Ipairs 1   .05 1 .05 J .05 .05 .05 |.04 

3 1   .05 1 -05 .05 LM Lo4, |.0.1 
pair.s 1 -05 .05 .05 ,05 ,05 .04, 

f     10 5 g i nsjips 1  .06 j .06 ,05 .05 .04 ,04 

pain, 1   .06 1 .06 1 .06 1 .06 1 .06 1.05     1 

3 P i Ti f: 1 P K .07 .06 .06 .05 .04 .04     1 
pairs .07 .06 .06 .06 .06 .06 

1        6 
5 1   .08 .08 .07 .06 .05 Ll4_J 

pairs 1   .08 1 .08 1  ,08 .08 .07 ,07 
3 L« 1 no 1 pc: 1   .10 1 .09 1 .08 .06 .05 1.04    1 

pairs 1   .10 1  .10 1  .09 1 .09 | .08 .07    j 

5 
«K 82,83,84 

14 
5 sinfles .06 .05 .05 1 .05 .04 .03 

1.05 pairs 1   .06 1  .06 .06 1  .05 .05 

3 s^nfjles .06 .06 .05 .05 .04 [Tos 
pairs .06 .06 .06 .06 .05 .05    i 

10 5 
slnfiles ,07 .07 .06 .06 .05 .04    \ 
pairs .07 .07 .07 .07 .06 .06    j 

3 siuEles .08 .08 .07 .06 I  .05 .04     i 
pairs .08 .08 .08 .07 .07 .06    ! 

.04    j 
6 

5 s ingles .11 .10 .08 .06 .05 
pairs .11 .10 .09 .08 .07 .07    | 

3 sineles .12 .11 .08 .06 .05 .04    1 
pairs .12 .12 .11 .09 .08 .07    | 

6 
MK 82,83,84 

14 5 R jngl *is .07 .06 .06 .05 .04 .04    i 
pairs ■07 .07 .07 .06 .06 .06 

3 .07 .07 .06 •Q5 .04 .04    i 
pairs .07 .07 .07 .07 .06 .06    ! 

10 5 einpl pci .09 .08 .07 .06 .05 .04    | 

pairs .OQ -(19 .08 .08 .07 .07 

3 sineles .in .09 •07 .06 .05 .04    1 
pairs .10 09 .09 .08 .08 .07    1 

6 5 sinales .12 11 .09 .06 .05 .04    I 
pairs 12 12 11 .10 .09 .07    j 

i pinp.les 14 12 09 .06 .05 .04 

nairs 12 1 14 I 13 .11 .09 .07 

10         | 
MK 83     | 

14 5 
singles      1 10 09 08 05 .04 .04 
pairs          | 10 1 10 1 09 1 08 1 .07 .06 

3           I sineles 11 10 07 05 .04   | .03 
pairs          i 111 10 1 09 .08   1 .07 

10 ^         L singles      i .14 12 1 08 1 06 1 .04   1 .04 
pairs          i .14 1 13 1 12 1 10 1 .08 .07 

3           1 sipgles .141 .12] .08 1 .06 .05 .04 

pairs         1 
■U| 

.lJ .17 .10 .08 .07 

6 s          i. Bjngles ?n| "H ,081 .061 ,041 .04 
pairs         ' ,20| .17J .ul .111 .OR m   1 

3          L äinales .22] a?! .Q«| .06 .05  | -JMÜ 
d )airs          I .22] .19| •15l !ll| .08   j .07   1 
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TABLE 21. (Contd.) 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

|    Singles 
!        or 
{     pairs 

Spacing, ft 

0 1    20 j    40 I   60 |   80 lioo   i 

i         12 
MK 82 

14 5 
sincles .12 .11 .08 t.06 .04 1.03 
[pairs 1  .12 i -12 1 ■" 1 -O«* |-Q8 Loz.J 

3 ginp]es 1  •X3 1 -^ 1 .08 ,0& 1,04 Lw 
Ipairs 1  •13 

1  ■13 1 •11 .10 .08 [.07     1 

!    10 5 Uingles .16 .13 .08 .06 .04 Lfl£_J 
pairs 1   .16 .15 1 •13 .10 .P8 L07 

3 .17 j .13 .08 .06 .05 .04    ! 

pairs TTl7 .16 .14 .11 .09 .07 

1      6 
5 c 1 n t» 1 (- c [   .22 .15 .08 .06 .05 .04     \ 

pairs 1   .22 .20 .14 .11 .09 .07 

3 1   .25 1  •15 .09 .06 .05 .04    | 

pairs .25 .21 .15 .11 .09 .07 

18 
MK 82 

i     1* 
5 singles .17 .13 .08 .06 ] .04 .03    | 

pairs 1   •17 1  .16 1   •:L3 j  .10 .08 .07    j 

3 Kineles .17 .14 .08 1  .06 .04 .04 

pairs 1   -M .17 .14 .11 .08 .07    i 

10 5 
[slneles .23 .15 .09 .06 .05 .04    j 
[pairs .23 .20 .15 .11 .09 .07 

3 sinales ..22- .16 .09 .06 .04 .04 
pairs .23 .21 .16 .11 .09 .07    | 

6 
5 singles .33 .16 .08 .06 .04 .04    i 

pairs .33 .25 .16 .11 .08 .07    | 

3 singles .35 .16 .09 .06 .05 .04    j 

pairs .35 .26 .16 .11 .08 .07    | 

24 
MK 82 

1A 5 Ringles 5 .15 .09 
pairs .21 .20 .15 .11 

3 .21 .15 .08 
pairs .21 .21 .15 .11 

10 5 clngloo .29 .16 .09 
pairs .29 .24 .16 .11 

3 .28 .16 .09 
pairs .28 .26 .16 .12 1 

6 5 slneles .40 .16 .09 
pairs        { .40 .27 .16 .11 

3 sineles .42 .17 .09 
nairs .42 1 .28 .16 1 .12 

14 5 
sineles      i 
pairs          j 

3           [ sineles 
pairs          j 

10 s         I sineles      1 
pairs          i 

3           I qingles 
pairs          I 

6 5          1 singles 
pairs         j 

3          L 
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TABLE 22. Probability of Kill (P^) (or Sticks ot 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, 

Parallel to Length. 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1    Singles 
or 

J      pairs 

}                   Spacing,  ft 

0 j    20 1    40 I   60 1   80 100 

i         * 
MK 82,83,84 

14 5 
sinales .22 .22 .22 .21 .20 ■29 
jpalrs 1 .22 1.22 1 .22 1.22 1.22 1.22 

3 Ulnules 1 .23 1 .23 1 .22 1.22 1.21 .20 
pairs .23 .23 .23 .23 ^22 ,22 

10 5 1 '31 
1 ■31 .30 [.30 1.29 .27 

pairs 1  •31 j .31 1 "31 ...U 1.31 Lao J 
3 pjnglp.s 1  •?1 1 •31 1 '?l ■30 .29 .28 

loalrp 1  •31 1 •31 1 •31 1 •31 1 •31 1.30 

!         6 
5 

.43 1 .43 | .43 1 -42 .41 |.39 

pairs .43 .43 .43 .43 .43 .43 

3 .46 .46 .46 .45 .44 .42 

pairs .46 .46 .46 .46 .46 •A6    | 

!         5 
MK 82,83,84 

14 
5 singles .26 .26 .26 .25 .23 .22    1 

pairs |   .26 .26 .26 .26 .25 .25 

3 singles .25 .25 .25 .24 .23 .22    1 
pairs .25 .25 .25 1 '2i 

.25 .24 

10 5 
Singles. 1   .36 1  .36 .35 .34 .32 .30    j 
pairs .36 .36 .36 .36 .35 .34    | 

3 singles .35 .35 .35 .33 .32 30    j 
pairs .35 .35 .35 .35 .34 .34 

6 
5 jingles .50 .50 .49 .48 .45 41 

pairs .50 .50 .50 .49 .49 .48 

3 .52 ,52 .51 .51 .48 45 
pairs .52 .52 .52 .52 .51 51    j 

6 
MK 82,83,8' 

14 5 .30 .29 .28 .27 .25 23    1 
pairs .30 .30 .30 .29 .29 28    j 

3 Rlngles .28 .2fi .28 .27 .25 23 
pairs .28 .28 .28 .28 .28 27    1 

10 5 .41 .41 .40 .37 .35 '  31 

pairs .41 .41 .41 .40 .40 39 
3 .39 .39 .38 .36 34 31 

pairs .39 .39 .39 .38 38 .37   j 

6 5 sineles .Sfi •if. "" .52 48 42   1 
pairs        ! .56 .56 .56 .55 1 55 .54   ] 

3           1 
1 
sineles .57 1 .57 .56 .55 51 .45 
nairs .57 1 .57 1 .57 1 .57 1 57 .56 

1         10 
MK 83 

14 5 
1 
singles      1 .L\ 1 .il .18 .33 28 .24 
pairs          | .43 1 .42] .41 1 .40 1 38 .36   1 

3           L singles .42 1 .411 .38 .34 29 .25 
pairs          1 .42 j .421 .41 1 .40 38 .36 

10 s         L slntdes      1 .56] .551 .501 .43 35 .29 
pairs         1 .56] .56] .551 .53 .50 .47 

3       L singles .57 .56 .51 .44 .36 .30 
pairs         ! .571 .571 .561 .541 .51   1 .48  | 

6 s        L .701 .691 .641 .53 .43 .36 

pairs         j .70 .70 .69 .67 .64 .59 

•*        L .74 .74 .691 .58 .46 .38 

    .    1 ?^9         \ .74| .741 ■»1 .721 .69  | _.W 1 

A4 
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TABLE 22. (Contd.) 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1    Singles 
or 

j      pairs 

Spacing, ft 

0 j    20 |    40 1    60 1    80 [lOO    j 

!    l2 

MK 82 

14 5 
sineles .47 ,iS Ln 1A 9H ,'3 
jpairs 1 ■47 .47 .45 ,43 1.40 [37 

3 Isiny 1 PR 1 .46 .44 .iq |.17 r?^ iv 
[oairB 1 .Lk lift 1.4? 1.39 Lift 

I     10 5 g-inglpR 1 .62 [.S9 1" 1.42 j.34 .28 
pairs 1 .62 .(?! .59 1.» u? 

3 1 .62 .M I'53 .42 .34 .27 

oair? 1 .62 1.62 1.60 1.57 T753 [.48     | 

1         6 

5 Ic^np 1 pc 1 •75 .73 .64 .50 .40 .32 
pairs 1 '75 |r7* |-73 1.70 1.64 1.57 

3 la-lnol oc 1 '79 .78 .68 1.53 1.41 1.32     1 
pairs 1 •79 1 •79 1 .78 .75 .68 .60     | 

1       18 
MK 82 

14 
5 singles .SH .SS .41 .35 .28 .24 

Ipairs 1 .58 1 •i7 1.55 1 •51 j .45 .40     j 

3 I singles 1  •57 1 '5it 1 .46 .36 .30 .25 
Ipairs .57 .56 .54 .51 .46 .41     ! 

10 5 
Isinales .73 .68 1 'ik 1 •42 1 -^ ;-28   ! 
pairs .73 .72 .68 .62 .55 .48 

3 sineles • 73 .68 .55 .43 .35 .30     j 
pairs .73 .72 .68 .62 .55 .48     ! 

6 
5 singles .85 .81 .63 .49 .39 .32 

pairs .85 .85 .81 .73 .62 .55     1 

3 sineles .88 .85 .66 .52 .42 .34     j 

pairs .88 .88 .85 .76 .66 .58     j 

1        24 
|      MK 82 

14 5 .65 .59 .44 
oairs .65 .64 .60 .52 

3 Rlngl^R .S9 .54 .40 
pairs .59 .58 .54 .47 

10 5 .80 .71 .52 
.80 .77 .72 .61 

3 sineles .79 .72 .52 
pairs         I .79 .78 .72 .62 

6 5 .92 .85 .61 
pairs        i .92 .91 .85 .73 

3            1 
1 
sineles .94   j .87   1 .60   1 
nalrs .94 1 .93 1 .87  1 .74 

14 5 
slnRles      1 
pairs          | 

3           i 
pairs         j 

10 c.         L sineles     1 
pairs         1 

3           j sineles 
pairs         I 

6 ^         L filnfilfis    * 
pairs         j 

3         L l l 
65 
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NWC  TP  5612 

TABLE 23. Probability of Kill (P^) 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. 

Weapon 
| Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

i    Singles 
or 

i      pairs 

Sp acing. ft 

0 1    20 1    40 i    60 rso 1 IGO ! 

4 
MK 82,83,84 

'     14 5 
slnEles .20 .20 .20 .19 .18 llh- \ 
pairs 1 .20 1.20 1.20 1.20 1.20 1.20 

3 .19 .20 1 •21 
.20 .18 .16     j 

bairs .19 .19 .19 .20 .20 .20     j 

10 5 k i p g 1 ft s 1 .26 .26 .25 .23 .20 .18 
pairs 1  .26 1 .26 1 .26 1 •25 1.25 1.24     ! 

3 Islnpl es .26 .27 .27 .24 .21 ,19 
pairs j  .26 1 .26 1 •27 .27 .27 p6     I 

6 
5 .36 .35 .32 .27 .22 ,18   J 

pairs 1  .36 1 .36 1 .36 1 "^ ] .33 .30    ! 

3 .39 .39 .35 .29 .23 .19     { 

pairs .39 .39 .39 1 .38 .36 .32 

!    5 

MK 82.83,84 

14 

5 singles .23 .24 .23 .22 .19 .17     I 
pairs 1   .23 1 '24 .24 .24 .23 .22 

3 singles .21 .23 .24 .23 .20 .17     j 

pairs .21 .22 .24 .24 .24 .23     j 

10 5 
SinRles .31 .31 .28 .25 .21 .18     1 
pairs .31 .31 .30 .29 .28 .27     j 

3 sineles .30 .32 .31 .27 .22 .18     j 
pairs .30 .31 .32 .31 .30 •27    i 

6 
5 singles .42 .41 .34 .28 .22 .18    ! 

pairs .42 .42 .40 .37 .33 .30    j 

3 sliples .44 .44 .37 .29 .23 .19    | 

pairs .44 .45 .44 .40 .36 .31    \ 

6 
MK 82,83,8< 

14 5 singles .27 .27 .26 ,23 .20 .17    | 
pairs r .27 .27 .27 .27 .26 •25    | 

3 .24 .27 .27 .25 .21 .18    j 
pairs .24 .25 .27 .28 .27 .26    | 

10 5 .35 .35 .32 .27 .22 .18    | 

pairs .35 .35 .35 .34 .32 .30    | 

3 .34 .37 .34 .28 .23 .19    j 
pairs         j .34 .35 .36 .36 .34 .31    j 

6 5 .49 .45 .37 .29 .22 .18 
pairs         | .49 .48 .45 .42 1 .38 .33 

3 
] 
sineles .49 .49 1 .39 .29 .22 .19 

lairs .49 1 .50 1 ■   .49 .4 .39 .34 

1        10 
|      MK 83       | 

> 

14 5 
sineles      ! .-»ft 1 .3fi 1 .34 .25 .21 .17 
pairs           | .36 [ .38 1 .3   1 .36] .33 .29   1 

3         L 
1 
piriglgg       I .32] .40| .34 1 .26 .21 .17 
pairs           i .32 j .37 1 .40 1 .37 1 .34 .31 

10 s        L sineles      1 .49 .47 .36 .26 .20 .17 

pairs          | .491 .49 .48 .43 .36 .31 

3       L singles      ' .43 1 .49 .37 .28 .22 .18 
J pairs          i .431 .49 .49 .43 .36 .31 

6 s         L qingles .651 .541 .361 .26 .21 .17 

pairs          j .65] .621 .54 .441 .37 .31 

3         M .641 ,581 .37 .27{ _u?L4 .18   | 

li ■airs          | .64| .66] •57l .46] • 37   i .31   | 
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TABLE 23. (Contd.) 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

1 Singles 
or 

|  pairs 

Spacing, ft 

0 j 20 ! 40 60 1 80 100 j 

12 
I  MK 82 

|  I* 5 
Islneles .41 .42 .35 .26 .2; in   \ 
[pairs 

1 ■41 1.43 1.42 1.39 1.33 .30 i 

3 plnjles .36 .44 .36 .27 .21 .18  1 
pairs .36 u? Ua UQ .36 1.31 

i  10 5 glngles 1 " I.sn 1.™ 1.77 \v -17 
pairs 1 •53 .54 1.50 .43 \-n r1 

.18 3 pinglPR .47 1.52 ■?8 .28 .23 
toairs .47 1.55 1.53 1.45 1.39 .32  ! 

6 
5 R i no 1PQ 1 .69 1.56 1 •37 1.27 1.22 .18 

tairs .69 .67 .56 .45 .37 .31  j 

3 Ic-ino Ipq .66 .59 .39 .29 .23 .18  | 

pairs .66 .69 .59 1 •47 .39 .32  j 

18 
|  MK 82 

14 
5 singles .48 .52 .36 .27 .20 .17 

pairs 1 .48 1 '54 1 •52 1 "A3 1.36 .31  i 

3 singles .40 1 ,53 .37 .27 .21 :.18   j 

pairs .40 .54 .53 L45 .37 1.31 

10 5 
jslneles .61 .58 .38 1 •27 .21 .17  j 

'pairs .61 .65 .58 .47 .38 .32  i 

3 sinelas 
■" 

.(10 .19 .28 .22 .18  I 
pairs .53 .67 .60 .48 .38 .32  | 

6 
5 singles .82 .61 .36 .26 .21 .18  I 

pairs .82 .78 .60 .46 .37 .31 

3 sineles .75 .62 .38 .28 .23 .19 j 

pairs .75 .80 .61 .46 .37 .31  | 

24 
i  MK 82 

14 5 singles .52 .57 .37 
pairs .52 .63 .56 .45 

3 sing IPS .43 .57 .38 
pairs .43 .64 .58 .47 

10 5 clnplpo .68 .60 .38 
oairs .68 .74 .60 .46 

3 sineles .56 .61 .^o 
pairs .56 .76 .61 .48 

6 5 
j 

sineles .87 .61 .38 
pairs   1 .87 .81 .61 .47 

3    1 jineles .79 .63 .40 
nalrs .79 1 .82 1 .62 .48 

14 5 
1 

sineles  i 
pairs    \ 

3    I 
paU-^   1 

10 t   L single,  1 
pair"'    ! 

3    L qingles 
pairs    i 

6 s   L ■singles 
pairs   j 

3   L 
j 1 

67 
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TABLE 24. Probability of Kill (PK.) 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. 

Weapon 
1 Aiming 

error, 
mils 

I   Ballistic 
dispersion, 

mils 

\    Singles 
or 

1      pairs 

Sp acing, ft 

0 1     20 |    40 1    60 !    80 1 100 

|         4 
MK 82,83.8< 

1     1A sinEles .IB .17 " .™ .15 .34  J 
[pairs i .38 1.38 1.38 

I'37 .37 .37 

1 •35 
i35 \,ii \.ii .34 .2i_ 

■34     i [pairs 1  •35 
1 ■35 1 •35 .35 .35 

10 pilngles 1  •51 .51 .50 ■ 49 ■ 4? .46 
pairs 1  •51 1 •51 \.n .51 1,50 I'59 
singles «^7 .47 ,47 .46. .45 .44 
pairs 1   •A7 1 •A7 

1 ■47 .47 r.47 T.46 

!    6 

.68 .68 .68 .67 .66 U^ 
pairs [   .68 | .68 1 .68 1.68 [ .68 .68     j 

.68 .68 .67 .67 .66 .64 

pairs .68 .68 .68 .68 .68 .67     i 

i         5 
MK 82,83,8« 

i i* 
singles •4? .42 .41 .40 .38 .37 
pairs 1   •42 

1 ■42 1 .41 1 .^1 1 .41 .40 

singles .36 .36 .36 .36 .35 .35    i 

pairs .36 .36 .36 .36 .36 .36    ! 

10 
[sinRles .56 .56 .55 .54 .52 .49    1 
pairs .56 .56 .56 .56 .55 [.54    j 
singles .50 .50 .50 .49 .47 .46    1 
pairs .50 .50 .50 .50 .50 .49    i 

6 
singles .74 .74 .74 .73 .70 .66    j 

pairs .74 .74 .74 .74 .74 .73    ! 

singles .71 .71 .71 .71 .69 .66    | 

pairs .71 .71 .71 .71 .71 .71    | 

1          6 

MK 82.83, 
84 

14 singles .45 .45 .44 .43 .41 .38 
pairs .45 .45 .45 .45 44 .44    j 

singles .39 .39 .39 .38 37 .36 
pairs .39 .39 .39 .39 39 .39    j 

10 .62 .61 .60 .58 54 .50 
.62 .61 .61 .61 60 .59    ! 

.53 •53 .53 •52 .49 .47 
pairs .53 .53 .53 .53 53 .52    I 

6 sinale.s .80 .80 .79 .77 .73 .67    ! 
pairs         j .80 .80 1 .80 .79 1 79 .78    ! 

j           l sineles      | .75 .75 [ .75 | .73 71 .67    ! 

i^.rs          1 .75 1 .75 j .75 [ .75 j 75 .75    i 

10 
MK 83 

14 
_ singles      1 .60 .59 .56 .51 46 .41    j 

pairs          j .60 1 .60 1 .59 .58 56 .55    1 

3           L singles .S7 1 .57 1 .54 | .50 1 .4$ .41    S 
pairs          | .57 1 .57 1 .57 1 .56 1 .54   | .53    j 

10 c                     I slnEles      1 ,77 | .761 .73 1 .66 .57 .50 1 pairs          j .77| .77 j .76 1 .75 .73 .70 

5)ngl?s      ! .75 .74 .70 .65 .57 50 

J pairs          i •75| .75| —ilii .73] .70  | 68 

6 
qlngles .91 .901 .88 | .79 .69 60 

1 pairs          j .9l| .9ll .9o| .89| .88  1 84   | 

3          L singles      'l .92 .92 .89 .83 .12  j ol   I 

n >alr8          | .92 .92j_ .92 .9l| .90 [ 67   | 

68 
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TABLE 24. (Contd.) 

Weapon 
1 Aiming 
error, 
mils 

Ballistic 
dispersion, 

mils 

!    Singles 
or 

1       pairs 

Spacing, ft 

0 !     20 I     A0 1    6° ;   so 100 

12 
MK 82 

[.     14 
slneles .65 .63 .60 .53 ,46 1.39 
Ipairs 1 .65 ■ 6A j.63 .62 1.60 b? ... 1 
Islne ] es 1 .60 • 59 1.56 .50 [35     j 
pairs | .60 .60 •59 r58 .» 

10 singlen 1 .82 Lso ,7A .65 ,47 
Ipairs 1 .fl? 1 .HI 1   »0 1   77 

.70 
KlnglPK 79 1 -77 r,7i \-f^ LAI. 
loalr? 1  ■79 .79 1 •77 .76 1 • 73 .68     1 

1         6 
U:i nP ^ ^^ 1  .9A 1 .93 .88 .76 .6A .54     i 

pairs .9A .94 .93 .91 .88 .82 

1  .96 1 •95 1 •91 1.78 1 .64 r.52 \ 

pairs .96 .96 .95 .93 .90 .85 

18 
MK 82 

1A 
singles .73 .72 .66 1.56 .48 .42     | 
pairs 1  •n .73 1 •72 .70 1 .66 .61    ! 

singles 1   ,67 1 .68 1 .6A j .56 .50 .44 
pairs .67 .68 1 .68 .67 .64 .60     1 

10 
slneles RR .RS .77 .66 .57 .49     I 
pairs .88 .87 .85 .82 .77 .71     j 

slneles .8A .83 .76 .67 .59 .52     1 
pairs .84 .84 .83 .80 .76 .71     | 

6 
singles .97 .96 .87 .76 .65 .57     1 
pairs .97 .97 .96 .93 .87 .81     1 

.60-1 singles .98 .97 .90 .79 .70 
pairs .98 .98 .97 .95 .89 .84     j 

24 
VK 82 

1A .77 .74 .61 
pairs .77 .76 .74 .69 

singles .6 .65 .54 
pairs .67 .67 .65 .61 

10 .90 .86 .72 
oairs .90 .89 .86 .80 

.86 .8J .69 
pairs .86 .86 .84 .78 

6 slneles .99 .97 .83 
^airs .99 .99 .97 .91 

sineles .98 .97 .80 

noirs .98 .98 .97 .91 

1A 
3inBles      1 
pairs          | 

pliHßJ-6?      - 
pairs          | 

10 sineles      1 
pairs          j 

singles 
pairs         \ 

6 
qangles      1 
pairs         I 

 1 1 
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TABLE 25. Probability of Kill (PK) 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. 

MaiD& --.aiiiatic Siq1ea SpaciD&o ft 
WeapoD error. diaperaioD. or 

ail.a aila Mira 0 20 40 60 80 

14 s llliturlaa .34 .35 .36 .u .'11 

paira 'U. 'U. .u 
. ""' -"" 

3 
.. _, __ ,. ,, ._U_ _ _U_ ~ 

4 D&ir& ,. ,. "' "'· '" 
B 82,13,84 10 s ..... , .. ...... ...... -~ 

..., ,. 
-ira .u ~ n n .6'1 

3 ···-'· ·- .ItO .U ... .6ft .u 
D&ira .ItO .4l .u ·" .u 

s ..... , .. .ItO .ftC.I .U .... ..., 
6 -ira .ItO "" .ItO .'!.Q .'!.7 

3 
laf_, __ .57 .63 .61 .54 .46 
l-ira 57 .ItO .62 .64 .61 

s r-•··•'•• ,. ,. . .&.1 _.&.ft 'l7 
14 pair a .11 .1. .39 .40 .41 

3 .t ... , •• .u .n .42 .43• 40 
DAira .ll .'11 .31 .41 .1.2 

s .t ... t •• 'ii 51 50 .47 .41 
lilt 82,83.84 10 s pair a .... ~ so .so .49 

3 .. I.J. Cft ·""'- .'loft _ ... , 
lpaira .66 " -~ .51 .52 

s . ~ ... " -"' .5 • .51 .42 
6 IDAin .66 ·" .6S .63 .sa .. 

" ... .ft5 .51 .45 3 
pain .64 .. 66 .68 .67 .62 
-~- ... .. " ... ,. 65 .n u 14 s 
-~--· "'" ... , ·" .45 '" 3 -t-1•• '' 

,., ... u 1.1 

6 paira .33 .36 .42 .46 .48 
- 82.83,8• 10 s at-1- 53 .55 .S6 .49 .42 

-na n 56 .ss .56 .55 

3 -··-1·- .67 .56 .St .52 45 
Nira .47 .4. .56 .S9 .sa 

6 s af_l_ .71 7lll -"' .n .u 
pain .71 .77 .71 .61 .63 

3 i.t-laa 11.7 .7£ .66 .56 .u 
~t ... ,67 7Cl .74 .73 .67 

14 s aflo•l•• .... £II on .U .... 
-ir• 6Q 

"'"' S8 .6G .sa 
3 •f-1•• .&.1 £1 5Q .41 .40 

10 -u• .41 .52 .61 .63 .60 . ., 10 s •f-1&& .. ., '71 .62. .... .1 • 
1-u• _ .. ., .,. .73 .7C .61 

3 ;aflt•la• u -.,~ .M .§'! .u 
-f•• .U. .... .7!! . 7~ :66 

' s l.t_l_ &<IL _., .61 · .... .40 
[patra .... .& .IJ .7 .62 

3 •S~WJ.U .71 .I: :6! .s. ;u 

-u• .71 .I' .I! .7• ·" 
70 

100 
~0 

"" ... ~ 
•u. 
'U. 

.6'l 

.'17 

·'" 
"' 
"' .37 

.S7 

" 40 
.34 
.42 
.35 
.48 
~ 
.49 
.34 
.S3 
.11 
.S6 
.'ll 
.65 

""' .46 
.3S 
.54 
.38 
.54 
.lit 

.56 
.17 
.st 
.U 

.S2 

.32 

.54 
.11 
.54 
.lit 
:y 

~ .33 
.56 
;n-

56 
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TABLE 25. (Contd.) 

Weapon 
1 Aiming 

error, 
|     mils 

ballistic 
dispersion, 

1         mils 

|    Singles 

1        or 

j      pairs 

j                      Spacing,   ft                                 { 

1    0 !      20 |     40 |     60 i     80 100   | 

1          I2 

f     JMK 82 

1      14 singles .S4 .fiS IQ i7 •»0 liz. , 
[pairs 1 "^ 1.61 1.65 1.64 Tss |.52 

klngles .44 .hfi .fi? Lsn 
"41 LTJ 

pairs 1 .44 I.S7 I.fifi |.fi7 T-62 Lift 
j    :o singles 1 . ftfi |.7fi T.ft9 1  iR l.^q Ui   i 

pairs 1 .fi8 |.7S |.7fi 1.70 1.61 |.Vi 
Islnpl es 

■S7 

1.79 |.f,7 Lv Uf, 
oalrs 1 ■57 \-n 1.80 1.74 .66 .57 

j         6 

iKinc 1 Ac j .fid 1 .81 |.f>7 1.49 1.41 Us    .1 
pairs 1 .86 1.8? 1.83 ,7? 1.63 1.56 

Lsin^l^.s 1 •77 1.87 1.67 [754 T746 •3^ 
pairs 1 •77 1 .89 1 .86 1.76 1.67 1.57      | 

18 
HK 82 

14 
I^ijlgl^s .59 .77 .62 .48 .37 .33 
pairs 1  •59 1 •72 1 •77 1.71 1.62 I-54     lj 

Islnjles 1  .46 .78 .64 .51 .41 .35 
Ipalrs 1  .46 1 .69 1 .78 1 •73 1.65 1.55     | 

10 
Isineles .74 .84 .64 .50 .41 •34     j 
pairs .74 .84 .84 .74 .64 .56     f 

slneles 1.61 .87 .67 .52 .42 •36     1 
pairs .61 .84 .87 .76 .65 .56     1 

6 
singles .93 .87 .61 .48 .39 .34 
pairs .93 .95 .87 .73 .63 •55     | 

singles .84 .89 .67 .52 .45 .38 
pairs .84 .97 .88 .74 .64 •55     | 

24             i 
HK 82 

14 .62 .8J .63 
oalrs .62 .81 .81 .71 

.49 ■8? .65 
pairs .49 .80 .83 .76 

10 .86 .64 
oalrs .78 .92 .85 .73 

.63 .88 .68 
jairs .63 .92 .88 .78 

£ .9 .87 .64 
pairs         | .9     1 .97   1 .86   1 .74 

3 
1 

.86 .90 ,69 
lairs .86   1 .98  1 .88   1 .77 

14 
. sineles 

pairs          ! 

3           \i 
| pairs          1 

10 c                 1 slneles      1 r pairs          j 

3          L singles 
pairs          1 

6 5           r aingigs     i 

j pairs          ! 

1           1 
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