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BOMBS, FREE-FALL,
DEMONSTRATION OF DISPERSION REQUIREMENTS FOR

1. SCOPE .

1.1 -

TM spedficaiinnismamiatory foruse
by all Departmen@ and Agencies of the
Deparhnent of De&se.

Scow - T& specification establishes sampling pl.s.zMand pro- .
cedures for use in the demonstration of compliance with dispersion requirements
for free-fall bombs.

2. A~PLICABLE DOCUMENTS

2.1 .. The following documents form a part of this specification to
tb$ extent sp$cif;ed herein. ‘Unless othemvise indicated, the issue in effect on
date of “invitation for bfds.or xwquest for proposal shall apply.

PUBLICATIONS

NIVLRepo~ Theoryid ApplicationofQualification
.No.1905 TestingPlansforI@lnMonDkpersion .;

(Application for copies should be addressed b Comxnsnder,
U.S. IWaval Weapons Laboratory, Dahlgren, Virginia 22448).

3. DISPERS1ONREQUIREMENTS

3*1 Conduct of demorwtra.tfon test -

3.1.1 Selection of test items - The bombs to be used in the demon-
stration test shall be as nearly representative of end-item procurement units m
possible. These bombs shsll be classified as having (a) canted fins or (b) ucanted

fins in accordance with design specifications. Test units shall be selected from
among the available production model units without regard for any special characteris-
tics of the units selected.

-

. .
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3’.1.2 Initialnumberoftest drops - The initial set of drops for the
demonstrationtestshallconsistofanequalnumberofboxnbsdroppedunder each
type of maneuveratwhichthebomb willbeused.The @pes ofreleaseconditions
consideredsM.Mbe subject to approval by the procuring actiwi~. These conditions “
shall include ‘minimum and maximum airspeeds and altitudes when there are
significant variations in a particular maneuver. Decisions in accordance with the
provisions of 3.1.4 shalI not be made-prior to the completion of this initial set
of drops.

3.1.3 Order of. test &LPs after completionofinithdsetofdrom - .
The initialsetofdropsspecifiedh 3.1.2shallbe accomplishedwithoutregard
totheorderofthereleaseconditionsemployed.The releaseconditionsofdrops
(ii!smy)made subse.qqenttotheinitialsetofdropsshallbe intheorderspecified.
by a series of random numbers selected from a table of random numbers. Each
release condition shall be assigned a number prior to the selection of the sequence
of random numbers. The random numbers shall be chosen in groups in such a way
that within any group no number is repeated. The size of each group of random
numbers shail be equal ta the number of release conditions employed.

3.1.4 Decision procedure - The decision procedure shall be based
upon the acceptance numbers (~) and rejection numbers (rn) given in Tables I
amdII (see 3.2)andtheteststatisticcalculatedasin3.1.4.1. The numbers~
sndrn shall be selected from Table I if the ‘bombs used in the demonstration test
are ckmified as having canted. fins, or from Table II if the bombs are classified “
as having Uncantedfills.No decision shail be made prior to the completion of the ‘
initial set of drops,as.specified in 3.1.2. Subsequent decisions shali bemadein“
accordance with 3.1.4.2, 3.1.4.3 an~ 3.1.4.4, after each succeeq drop or set of.
drops is accomplished.

3.1.4.1 Calculation of test statistic - The test statistic for n drops,-
d~, shall be calculated fr6m the sample data according to 4.4.4.

..

3.1.4.2 Acceptance critexion - The demonstration test shall be con-”
sidered to lead to an acceptance of the bomb = n=e$ing its specified @Persion .

requirements when, after the completion of the initiaI set of drops or after any
singie drop subsequent to the initial set of drops, the teSt Statistic, ~, becomes “

less than or equai to the acceptance number ~, and no decision has been previously
made to reject.

3.1.4.3 Rejection criterion - The demonstration test shall be considered
to lead to a rejection of the bomb as not meeting. its dispersion requirements when,
after the completion of the initiai setofdrops,or afteranysingledropsubsequent
totheinitizlset of drops, the test statistic dn, becomes greater than or equal k
the rejection number, rn, andno decision has been previously made to accept.

2
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.

3.1.4.4 Continue testing criterion - The demonstration test shall be
considered to require at least one additionaldrop when, after the completion of
the initial set of drops or after any singIe drop subsequent to the initial set of drops,
the test statistic, dn, is greamr tim the acceptance number, ~; less than the re-
jection number, rn, and no decision has been made previously either W accept or
to reject.

3.2 Accimtance and rejection numbers - The acceptance and re-
jection numbers to be employed in connection with 3.1.4.2, 3.1.4.3 and 3.1.4.4 are
giveninthe following t.iibles:

Table I

Acceptance and Rejection Numbers for

Number of
Drops
(n)

1
2
3.
4
5.
6
T
8
9
10
11
12
13
14
15

BombswithCanted

Acceptance
Number
(all)*

.-

--

--
--
--

0.25
.. 0.51

0.’77

1.03
1.29
1.55
1.81
2.06

= -1.821 + 0.259nan

‘n = 1.302 + 0.259n

Fins

Rejection
Number
(rn)

1.56
1.82
2.08
2.34 .
2.60
2.86
3.12
3.3’7
3.63
3.89
4.15
4.41
4.67
4.93
5.19

‘% dash (-) in the an cohunn indicates thatno acceptance decision is possible for
. . tbe corresponding value of n (i.e. ~ =0).

. ..

.- -- 3
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=.

Number of
Drops

(n)

1.
2
3
4
5
6
7
8
9

10
11
12
13
14 .
15

. .

Acceptance and Rejection Numbers
Bombs with Ilncanted Fins

Acceptance
Number

. .
. --

--
--

. --

0.12
0.38
0.64
0.90
1.16
1.42
1.68
1.93
2.19

an=-1.691 + 0.259n ~ ~

rn= 1.432 + 0.259n
.

for

.,

Rejection
. Number

(rn)

.1.69
1.95
2.21
2.47
2.73

. 2.99
3.25
3.50
3.76
4.02
4.28

. 4.54
...4.80

5.06
5.32“

*A dash (-) in the am column indicates thai no acceptance decision is possible. for
the corresponding value of n (i.e. an SO).

4. NOTES

4.1 Intended use - The sampling plans and procedures described
herein are for use in the demonstration of compliance with dispersion require-
ments for conventional and nuclear free-f all bombs. Demonstration of acceptability
in this analysis is based on bomb impact position and does not include other effects.
The specific dispersion requirement will be assigned a classification dictated by
the weapon for which the dispersion is specified and will be supplied by the pro-
curing activity.

4

. .

)

L.

Downloaded from http://www.everyspec.com



. . ... .
. . . . ..-

. . .,,
. .. .

. . .

MIL-B-81006B
-m ..

. ...”
. -.1...--.

..” .

-“.:. .’..
. .

-----
....
. .

..
-.. .

4.2 Informationfor contracting officer - Contracts or orders should
specify the fO11OW*

(a) Title, number and date of this specification.. .
(b) Items of data required (see 4.3).

(c) Diwersion Parameter,B,inMILS(see4.4.3).

4.3 Data - For the information of Contractors and Contracting
Officers, any of the data specified in (a) subparagraphs below, (b) applicable docu-
ments listed in Section 2 of this specification, or (c) referenced lower-tier docu-
ments need not be prepared for the Government and shalI not be furnished to the
Government unless specified, in the contract or order. The dtita to be furnished
shall be listed on DD Form 1423 (Contractor Data Requirements List), which shall
be attached to and made a part of the contract or order. -

. . . .
4.3.1 Demonstration test data - The demonstration test data generated

in the application of this specification shall be repor~d to that official of the pro-
.curing activity designated in the development or procurement specific&tions or

- contract. Specific data reporting procedures shall be proposed by the contractor
and shall be subject to approval by the procuring activity,

.

. . . ...,. .

4.4 ~ Definitions -

4.4.1 . Dispersion - As used herein, the term dispersion indicates the
- difference between the computed center of impact and the actual impact of each round

which can be achieved with free-fall bombs exclusive of the effects due to bombing
system and, in the case of a bomb designed with canted fins, the effect of spin. Also,

. the bomb dispersion referred to does not include the effects of “variation in weather,
bomb weight, and launching disturbances.

4.4.2 Unitsof measurement- The dispersionshsllbemeasuredin
roils in the plane nomnal to the bomb trajectory at impact. A mi.1is defined as
the ratio of a tit distance ia the plane nomrud to the bomb trajectory at impact
to a thousand units of trajectory arc length. (Rfils = 1000 x distance in normal
plane - trajectory arc length).

4.4.3 Dispersion parameter - The dispersion s~cifications for
free-fall bombs are given in terms of the dispersion parameter B. The parameter
B,& MILS, is the radius of a circle. located tithe plane normal to the bomb’s theorettcaI
trajectory with its center at the theoretical mean impact point and encompassing
99% of the total population for a given bomb type. For a given bomb, the value of B
to be employed in the demonstration test will be spectiied in the development or
procurement specifications or contract (see 4.2 .c).

. ..-,
-..-. .
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4.4.4 Test Statistic - The test statistic is defined by

. k=~ ; ri2
i=1

wheren is the nuniber of drops, B is as defined. in 4.4.3 and

*=.
1
2 = (xi -%)2 + &i -~a)2 ; for bombs designed with c~ted fti

Y@ri2=(xi -=)2+ (yi)2;for bombs designed with ~c~~d fti.

The Wdues xi and yi are def~ed in miis in the plane normsl & the theoretical trajectory
of the ith drop at impact and are related to the observed errors in the ground plane
in the following way:

Yi =A.Di“

. .

)

where A Ri sndA Diaretherangeand deflection errors in m,ils, respectively, observed ! ]
in tbe ground plane and @i is the angle of impact of the theoretical trajectory. The

.+

values & md ~n are the sample means of xi and yi in roils, respectively~ for ~ dW?s. . ~
The range amdd&lection errors art? the differences between the computed point of
impact and the observed range and deflection [see Figure 1). The computed impact
point for any drop in a sample is the impact point of the trajectory computed for the
observed conditions of that drop. The computed trajectory is based on the best
estimate of the drag coefficient available for the weapon under consideration.

*It is noted that the ri2 values must be recomputedaftereachnew dropusingthe
new VdUeS of fii ~d ii ●

4.4.5 Producer and con.siimer risks - The bakic sampling plans have
bean formulated so that the proimbility of accepting a kxnb whose true dispersion
parameter is B or less is not less than 90% and the probability of accepting a bomb
whose true dispersion parameter is twen~ percent or more larger than B isnot
morethan10%.

4.5 Example of calculations - Suppose that the compliance of the
MARK XX bomb to its dispersion specification M to be demonstrated. Imagine that
for this type bomb, the dispersion specification of the contract indicates the dis-
persion parameter B = 10 roils. The M.AIUKXX is designedwithuncantedfinsandk
intendedforuseunderthreedifferentnomti releaseconditions:

..-
.. .

.,
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(a) Horizontal; 35000feetaltitude,480knotstrueairspeed

(b) Loft; 65°, 5100 feet altitude, 470 knots true airsp@xL

(c) Dive; 30”, 18000 feet altitude, 590 knots’ true airspeed:

4.5.1 @S@@c~ ~d r~iec~o~ ~~e~s” : The accep~c~ (%J ad
rejection (rn) numbers are as shown in Table IL

4.5.2 Imitial number of test drous - Since the NZark= is intended
. for use uder three different release conditions, the initial number of test drops

is, accodng to 3.1.2, a ~ultiple of three. It will be assumed that one drop will
be made under each release condition. No decision for the Mark xx shall be made
until at lease three initial drops are made.

4.5.3 Orderoftestdr~vs- Iftestdropsinadditi~ntotheinitial
-,.threearemxjyired,theorderofthereleaseconditionemployedshallbeselected
‘ bychoosingrandomnumbersbetweenOand2froma tableofrandom numbers.

in order to accomplish this, the release conditions are first identified as: .

ReleaseCondition: -” ABC

Number Designation: 01. z

Selecting only numbers between O and 2 and omitting. &plicates in each group

.msume thatthe.followinggroups of three random numbers each are obtained,

ItandornNumber: . (1,o,2) (o, 2, 1) (2, 0, 1) --

Release Condition: (B, & C) (A, C, B) (C,-A, B) --

whichspecifytheorderof the release conditions emp~oyed in test drops subsequent
to the initial set of drops.

4.5.4 Test results - Assume that the initial three test drops yield
thefollowingresults:

Drop Number

NominalRelease

Observed:

1

Condition B

Altitude(feet) 5175
‘hue Airspeed (knots) 467
Range (feet) 15695
Deflection (feet) -64

2“ 3

A“ c

35300 18200
483 592

36269 18170
-16 174

. -“-’

..-
-.
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Cdmputed: 1

& Ri

x.
1

!i’i

s

.,

Range(feet)
Deflection (feet)
Trajectory Length (feet)
Impact Angle (degrees)

{feet)

(feet)
. (MS)

(feet)

(roils)

[mm)

15694
13

27100
71.6

51

48
1.7’7

-77
-2.8+

-0.24

2

36549
i40

53450
64.9

-280

-254
-4.75

-156
-2.92

3

18099
3’7

25990
56.3

‘n

59
2.27

137
5.27

These data resUtt in ateststatisticvalueof

1 3
d3 =50 ~ (Xi ‘%)2 + ~~2 = (2.01)2 + (-2.84)2 + (-4.51)2+ (-2.92)2

i=l
+ (2.51)2 + (5.27)2 = 0.750

which indicates that at least one additional drop should be made (since O< d3 < 2.2).

The fourth drop, from the list of random numbers, is under release condition A.
Assuming that the errors in the fourth drop ue X4 = 0.69 roils and y4 = 1.01 mik,

then the sample mean of the range errors for the four drops is in =-0.01. “The test
statistic becomes:

;‘4 = I% i=~

Again, an additional
made underrelease

=

drop isrequired (since
condition C. Assuminr

thefifth and successive drops:

-—

(1.78)2 + (-2.84)2 + (-4.74)2 + [-2.92)2

+ (2.2s)2 + (5.27)2 + (0.70)2 ‘ + (1.ol)~

0.767

0 < d4 < 2.47). The fifth drop is
that the following data are obbined for

9
-..
.

Downloaded from http://www.everyspec.com



.,- .,
. . . . . . . ... . “.

,, “ .,. . . . ..
. . . . .

. .
. . . . . .

“..
. .

. ..

--- . .
. ..-. . ...

..
.-

.,,.

.“, .-

.“..
. .. . . . .

. . . ..
.,- .

. .-
.. . .

. . .. . . .
.,

-----
.. . .

-. -.:
.“. .-

.. .
:.

..
. . .

..
., .. --” ....

:.. .

...-

. . .

. .

. . .--
-.”’

klIL-B-81006B

Random
Number

Release
Condition

d
n

.

5
6
?
8
9

10
11

2
1
2
0
1
0
2

c

B
c
A
B
A
c

.79

.~~

.99

.92 .

.94

.96
1.00

fie decision to accept the Mark ~ bomb as meeting its dispersion specification
is made after the eleventh drop (dl ~ < all, i.e., 1.00 < 1.16).

. .. . .

“-

4.6 Mathematical develo~ment of sampling plans - Details

concerningthemathematicaldevelopmentoftheSamplingplanscontainedinthis
specificationareintheNW% document,“TheoryandApplicationofQualification
Test Flans for Munition Dispersion. v ~i~ docwent also COxli2im3 hlfOrMatioIl

on AverageSampleNumbersandOperati.agCharacteristicCurvesforthesampling
plansusedinthisspecification.

\j
J..

Custcdiaas: PreparingActivity:
/

Navy - AS Navy- AS
AirForce-15 . ,

(FrojectN;.1105-0008)

R&dew Activities:

AirForce-15

10
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