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The vresent memo indicates ihat release pitching oscillations of the Mk 15:
and Mk 6 weapons_from the 3-47B aircraft ere repsateble (\:,'.fbthix} Z}‘O%) w%;c:
the factor ¢/I/1-M. ¥k 6 repeat.abillty'is well estabJ.n.Shet;t for alti-
tdes above 15,000 and only one bomb drop is reqm:red to conf‘:m tpg—
@ictions. Three Mk 5 practice boxb drops are reguired t’f confirn
empirical curve. If the data present?d prove cerrect, it x:'ill be gois»
cible to eccurately stete release li.zutatm,{r:s as determ:inec&Tby} acc’ er;
ation itolerance based cn dynamic pressure (2 g ) alone. The mgr'xcmiglev
curves present sufficient data to meke rangé correctiors in bo mgr”win...
If thece corrections are made, the absolute‘valu? of the range_;}e}rrg frjaoe
be cmell, and in many cases the probable error will be within ¢ e des

2 =11 trajectory repeatablility characteristic.
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Discussions evolving as a result of Refercnce 1 indiceted that further
investigaticns into the Mk 5 and Mk & release problems {rom the B-47B

sbould seek to answer three questions:

1. How repeatable are the release pitching phencmena?

2. What release conditioa limitations shouwldd he estabiished
for delivery of both weapons?

3. what bombing table corrections are necessary and/or desirable?

The present nemo attempis to answer these questions, using the best
available data,

DISCUSSIOH OF RZSULTS:

Table I is a compilation of the drop test data for both the Mk 5 and the
Mc 6. It should be notec that Mt 5 drop ST 635 differs in initial pitch
angle from the fipure given in Reference 1. The new figure is estab-

lished frem the telemetzred pitch record, rather than from £ilm anslysis.

The effect of the initial damped oscillation on bomb range has been com-
puted* for a nose-down pitch of g, degrees at release. Figures 1 and 2
show the effects of altitude and lach number of release for the two bombs.
They were computed for pitch angles of % 20°, The computations are some-
what conservative for larger amplitudes as indicated in Figure 1, where
the point for 40,000' at M = .8 has been calculated by using drsg data
for pitch angles between £ 30°,

Following the reasoning used in Reference 2 for the determination of pitch
gmplitude from wind tunnel test results, a correlation factor for the
availeble drop data was derived. The total nose-down pitch in the bomb
tay is axpected to be proportional to the aerodynamic pitching moment and
inversaly to the moment of inertia of the bomb. This can bs shown by the
following consideraticn: -

* The computation methoed will bs described in a forthcoming report.
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a - Diameter

Cmo - lioment cooflicient for incompressible flow

g - Dynamic oressure, 5 P, W

1 - Mach number: (/T = 7% - Prandtl - Glauert
compressibility correctior factor)

p, ~— Ambient pressure

When the maxirmmm nose-~down pitch angle is plotted against this factor, a

straight line through the origin may be drawn within the limits of accuracy

of the data., Figures 3 cnd 4 illustrate the relationship for the Mk 5 and
*k 6 bombs. It is thus believed that release phonomena are reasonsbly re-
peatable.

Figures 5 and 6 present the data of ¥

Figures 1 - 4 in a form for easy com-

putation of the pitch angles and range reduction for specified drop con-

diticns,

The upper left-hand quadrant duplicates Figure 1 and may be used

to determine rangs reduction for amplitudes less than about 30°. When
higher ampiitudes occur, the right side of the upper right gquedrant is used.

The lower part of Figure 5 presents the pitch angle to be anticipated for

a given release.

The right side is the same as the line in Figure 3,
left side is used to dotermine the correlating factor q/I

The
for a

bomb having the standard stockplle moment of inertia of 348 slug-£t2 To

use the chart, enter with Mach number on the left-hand axis, go down to
altitude, across into the lower right-quadrant to find pitch-down angls.
If the angle is less than 30°,
mine range reduction. If greater than 30°, enter the upcer right-hand
chart with sltitude. Figure 6 pre°ento similar data for the }x 6 for a
moment of irertia of 1190% slug-St -

# Rk & stocnplle moment of inertie will be measured in the near “uture

uge the two upper lefi-hand charts to deter-

If the trus valus differs siguificently from 1190 slug-£t2, new cu:vag::ffn;ffﬁ

will be submitted,




Figure 7 presents the linit lines for 10 g acceleration on a critical com-
ponect of the Mk 5 weapon. ‘mplitudes of pitch, a  to the left of the con-
stent Mach mumber lines are permissible., The signg.ficant data from this:
figure arec reproduced on Figure 5 (lower left-hand quadrant) as the 10 g
1imit line. This line determines a realistic Mach number-altitude combi-
nation to ke used as a btomb structural limit.

Figure 3 prosents the component load limit of 10 g for the Mk € weapon.
The cignificant datz from this figure are reproduced on Figure 6 (lower
left-hand cquadrant}.

In view of the great success of drop tests conducted from a B-47 equipped
with the WADC spoilers (5-70, 5-71, 5-72, Ref. 1), it is believed that
the wind tunnel method of studying anticipated release characteristics is
valid. If the installation used in these drops is not deemed practicable,
it is believed that furiler wind tunnel testing might leed to a more suit-
able fix from the standpoint of aircraft retrofit.

SUMYARY

1. Table II gives relezse llﬁltations deduced from the sbove information
for we Sons having the nomiral stockpile moment of inertia of 348
slug-T12 for the Mc 5 and a moment of inertia of 1190 slug-ft2 For the

%k b,

Tables III (Mt 5) and IV (Mk 6) summarize the expected walues of range
reduction for allowable releass conditions. If these corrections are
made to the bombing tables, it is believed that the probable rangs
errors will be within 3 to 5 mils.

N

3. The present data are applicable only to presently stockpiled Mk 5 and
Yk & weapons. Futurs versions of these weapons will have lower moments
of inertia. Thus, releage limitations and range reduction figures will
have to be revised as newer weapons are stockpiled.

RECOMENDATIONS :

1. In view of the information contained in this repert, it is recomvended
that a Mz 5 - 347 release limitation of 25,000' (pressure altitude), = -
Mach .75 by esteblisked on 2 preliminary beals* Such a restrzctian '

ngh ig bﬂliaved uh&v this restrictianAiaiinxliha with &SZQ% recomuenda»




should limit initial pitching amplitudes to ~ 60° and will allow &
reasonable margin of safety on component loading. Similerly, & Mk 6
relsase lizitation of 12,000, Mach .75 should be adopted until recom.-
mendation 4 is carried out. Upon completion of recommendations 2, 3
and 4, £inal relesase limitations should be esteblished.

It is recommended that three Sendie ingtrumented Mk 5 prwctice bombe
(5~74, 5-79, 5-81) be dropped to esteblish ccaclusively the curves
of Figurea 1 and 2. The following drop conditions are recommended s*

a, One T-62 bomb (574 - high moment of inertia) at M = .65 and
40,000! to provide a lower limit value of o/I /T - 2.

b. One PT-5 (5-7C) weighted to I = 348 slug-ftR at M= ,72 and

15,000' for the high extreme of q/I \/I - M. Range reduction
will alsc be measured.

c. One PI-5 (5-81) weighted to I = 342 slug-ft2 at M= .8 and
40,000' to further check the large range reduction.

Assuming that the above drops confirm the trends of Figure 3, it is
recommended that two Mk 5 fuzing and firing tasts (5-80, 5-33) be
conducted as a final check on the relsase limitations. The purpose
of these drops will bs toc tast at a release condition ylelding maxi-
mum "g" loading. The release conditions for these drops camnot be
specified until their moments of inertia are known.  An attempt to
measure range reduction should be made, if the momenta of imertis
of these bombs are reasonably closs to the nominal stockpile valuve.

It is felt that the Mk 6 curve (Figure 4) is established to a suffi-
cient degree such that only one imstrumented practice bomb nesd be
droppad. The purpose of this drop would be to confirm initial pitch-
ing oscillation amplitude predictions for 10,000' meximnm velocity
release, A walver to exceed aircraft red-line hch nmbor tt 10,000'
should be requested for this teat.

Bacauss of the large absolute msgnitude of range reduction, it is
recommended that bomblng tabls corrections be made for all B-4{78 re-
leases of the Mk 5 weapon. Table III may be used to determine such

corrections quantitatively.

A1 relesse eondit.!on altitudon specd‘iod are presstu-e‘l" ‘altluttr)
al‘bitudas. R




; 6. The matter of the necessity and desirability of correcting Mk 6 bomb-
i ing table ia one for military decision, If corrections are not made,
the 3 mil requirement will not be met, However, except for low
(12,000') releases, the absolute values of range reductions are -
btelieved to be so small as to be negligible in comparison to normal
bomting system error. For low relesses, where bombing system errors
may be reduced, correctionsz may be desirable.

7. It is believed that a satisfactory £ix for the B-47 can be obtained
by further wind tunnel testing, A modificetion which is more prac-
tical mechanically though somewhat legs effective would be accept-

; able if it would eliminate the present rclease restrictions. It is
: recommended thet such tests be conducted as soon as practicable,

1o/ 13 :‘."’/:7:/._, e
W. B. STEPHENSON - 5141

WB3S:bp
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Confidential Memo, Poole to Cormanding General, AFSWC, dtd. 3/27/s3,
Ref. Sym: 1000 (1275}, "Summary of TX-5 Separation Characteristics
Trom the B-47 Alrcraft".

Confidential Memo, W. B. Stephenson to G. E. Hansche, dtd. 3/27/53,
Fof. Sya: 5141 (373), "Release Fitching of Mk 5 Bomb in B-47 Bomb
Bay".
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TABLE I

Summary of Pitch Anble at Release from B-47B Airplane

Pitch angle from photo, eccuracy, * A S
Mateorological Data for Alt,., Mach No., and Dynamic Pressure
. (5td, Atmos. used in others; acouracy % 8% in \/—:?) ’
’ . I: % 5% measured accuracy » : :

- Mom.

Dyn. of

Press Inertia Initiel o/

Altitude Mach  (psf)  (Slug-Ft.2)  Pitch 1

Test Ft. o, g I %o \L}-ﬁz

Mk 5 ST-634 40,900 .84 207 432 37° .835

ST-635 20,000  .755 400 439 69°  1.386
5T-636 m 10,000  .790 650 428 % 70° 1 2.475
ST-637 10,000  .661 451 430 62° = 1.398

5-77 44,000 728 126 391 * 28° 456

PT-5-6 19,730 .81 455 312 ® 830 2,485

Tw62-41 30,130 .83 305 534, * 480 1,024

T-62-37 25,000 .83 379 557 * 50° 1,223

- , ' Nominal Stockpile I = 348 Slug-Ft.2

’ Mk 6  ST-740 m 34,700 .77 22, 1509  13° 2475
ST-742 m 42,900 .78 153 1450 R 2 1722
ST-808 m 35,100 .76 228" 1482 110 2433
ST~467 35,000 .80 225 1219 16° .3030
ST-469 m 35,000 .82 240 1212 17° 3455
ST-470 m 35,000 .8 222 1216 VA .320
ST-478 15,000 .74 460 1195 28° .570
ST-479 15,000 .69 400 1159 18° 2 476
ST-472 = 25,000 .76 320 1206 21° .08

6~112 m 42,000  .798 168 1490 . 11°3  .1865
6115 m 45,100 737 132 1412 S o1° 3 .38
I = 1190 Siug-Ft.2

2 Very improbable: - High q and pull—cut cable damage R

2 Piteh gyro data doubtful

‘._"’;? 2 Early estimate, data not fully reduced

%

{
=




Altitude

10,000'
20,000!
30,000°
40,000

TABLE I1

' B.47 Release Limitations
(10 g Component Acceleration)

¥ach liumber
Mc 5 Mk 6
57 .75
071 -
.81 -~

TABLE III

¥k 5 Range Reduction fer E-47 Releases

—lem

8407
4707
100!

60"

M
..._:.é_-— —t
- - »
920 1000!
680! 1130
290! 550"
TABLE IV

Mc 6 Range Reduction

60
30!
Hegl.

1

.6 .7
220! 550!
951 240"
50! 120"
Negl. 50!

ret permissible, see Table II

- %
1870
1240

(11301)*
600(

310"
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