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THE NATIONAL BUREAU OF STANDARDS

Functions and Activities

The furictions of the National Bm.'cau of Standards are set forth in the Act of Congress, March
3, 1901, as amended by Congress in Public Law 619, 1950. These include the development and

maintenance of the national standards of measurement .nd the provision of mecans and methods for

makmg measurements consistent with these standards; the dctermination of physical constants and

properties of materials; the development of methods and instruments for testing materials, dev_nccg, .

and striictures; advisory services to government. agencies on scientific and technical problems; in-

" vention and development of devices to serve special needs of the Government; and the development
of standard practices, codes, and specifications. The work. includes basic and apphcd research, -
_ development, engineering, instrumentation, testing, evaluatiom, calibration services, and various

consuitation and information services. Research projects are also perfcrmed for other government
agencies when the work relates to and supplements the basic program of the Bureau or when the
Bureau’s unique competence is required. The scope of activitics is suggested by t.bo listing of
dnvmona and sections on the inside of the back cover.

Publications

The resnlu of the Bureaun’s work take the form of either actual equipment and devices or - pub-
lished papers. These papers appear either in the Burcau’s own series of publications or in the journals

of professional and scientific societies. -The Bureau itself publishes three periodicals available from
the Government Printing Office: The Journal of Research, published in four separate sections,.

presents complete scientific and technical papers; the Technical News Bulletin presents summary

ond preliminary reports on work in progress; and Basic Radio. Pxop.gntion Predictions provides :
data for determining the best frequencics to use for radio communications throughout the world. -
" There are also five series. of nonperiodical publications: Monographs, Applied Mathematics Senes, '

Handbooks, Miscellaneous Publications, and Technical Notes. *

Information on the Bureau's publications can be found in NBS Circular 460 Publlcauolu of the'
National Bureau of Standards ($1.25) and its Supplement ($1.50), available from the Superintendeat

of Docuinents, Government Printing Office, Washington 25, D.C.
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FORCE AND MOMENT CHARACTERISTICS COF FULL SCAIZ MODELS
OF THE CHEMICAL CORFS CLUSTER MISSIIE EL2R1

i

AND THE FIRE ROCKET El2
by R. H, Heald and G. H. Adams

¢

1. INTRODUCTION

In accordance with a request from the Army Chemical Center,
Maryland, wind tunnel measurements have been made at the National v
Bureau of Standards to determine static stability, 1ift, and drag
characteristics at various yaw presentations of twenty-one experi-
mental configurations of the A.C.C. Cluster Missile EL2R1 and the Fire
Rocket E4j2. Full scale models, consisting of thick cardboar& body
sections, (cylindrical in shape) with attached support spindle, inter-
changeable wooden nose sections and metal tail sections were supplied
for the tests by the Army Chemical Center. The maximum model diameter

was 8.75 inches and the overall length approximately 60 inches. Two
sets of measurements were made, at separate times, and the results

!

were supplied in preliminary form to a representative of A.C.C. at
the completion of each series of tests. The models were fitted with
a round nose in all tests except one in which an ogive nose was used

{

—

(table 2). The present report is a formal summary of the experiments.
The work was conducted in the MBS 6-foot wind tunnel at an airspeed
of 200 feet per second. All measurements were made with plane of

one pair of opposite fins oriented 90 degrees to t.he plans of yaw.

=

2. PROCEDURE

The model under test was supported, by means of its attached
" 8ide spindle, in the chuck of the flexure-plate aerodynamic balance.
This balance is capable of indicating forces in the range.of 0-100
pounds and moments in the 0-100 foot-pound range. An indexing head‘
permits setting yaw angles in the horizontal plane.

=t =
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In the first set of measurements various combinations of nose, ~
body and tail unit;, both with and without the afterbody fairing -{
were used. These configurations were designated the EL2R] assemblies. .
One of the EL2R]1 assemblies, description and data for which are con- i
' tained in table 11, is shown mounted for testing in the photograph of
i figure 1. In the second series of measurements z single nose and T

body combination was used and the principal modifications consisted
of changes in fin length. The assemblies comprising this group were
designated the EL2 configurations. In all cases 1ift, drag and

torque (restoring mcment) measurements were made at 2 degree inter-

vals for both positive and negative angles of yaw and the values
‘i given in the tables are the means of observed values at correspond-

]
S

ing yaw angles. The measurements were made for yaw angles ranging
from 0 to the neighborhood of +20 degrees in the cases of the EL2R1
configurations. The test range for the EL2 configurations was O to
#12 degrees. For all the experiments on the EL2R1 configurations
the spindle was kept at its original point of attachment to the body.
Likewise, the spindle location on the body of the EL2 was not changed \
during the measurements on the latter configurations. The values of
torque (restoring moment) and center of pressure position are given
in the tables with regard to these two fixed spindle positions. o

¢
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3. RESULTS

The results of the measurements on the various configurations
of the Elj2R]1 model are given in tables 1-1l. The data obtained for
the 22 assemblies are given in tables 15-21,

v Comparison of the data of tables 1-1l shows that the largest
center of pressure values, tliroughoub the 2-20 degree test range of
yaw angles of the BL2R]1 model, occurred when the model was equipped
with the fins which were not cut out and the 26-inch fairing. As
will be seen in table 1l center of pressure distances for this
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configuration ranged from 1.17 feet aft of the support spindle at

2 degrees yaw to 1.62 feet aft of the spindle at 20 degrees yaw

with a mean of 1.42 feet for the test range. The accompanying values
of restoring moment (torqua) about the spindle ranged from 3.l pounds
feet at 2 degrees yaw to 68.9 pounds feet at 20 degrees yaw. The
drag values for this configuration ranged from 5.3 pounds at O
degrees to 17.2 pounds at 20 degrees yaw.

The second largest set of center of pressure values for the
test range of the EL2R1 assemblies occurred in the case of the con-
figuration of table 10. This configuration which was equipped with
attached fins and 12-inch boat tail fairing gave center o: pressure
distances ranging between LO7 feet at L degrees to 1.55 feet at 20
degrees yaw. The values of righting moment for the assembly varied
between 3..h pounds feet at 2 degrees and 65.0 pounds feet at 20
degrees yaw and drag values ranged between 5.5 pounds ;.t O degrees
and 16.6 pounds at 20 degrees. Other arrangements of the BL2R1
group which exhibited relatively large values of center of pressure
distance and restoring moment are those of tables 1, 6 (in the 2-10
degree yaw range), 11, 12 and 13.

The results of the measurements on the various arrangements of
the Fire Rocket Zi2 are given in tables 15-2L. In genmeral, these
arrangements show increasing center of pressure distance with
increase of yaw angle in the test range of 2-12 degrees. Based on
mean values in this range the 1argest. center of pressure distance
of the E42 series occurred when fin unit F and tail 3 (table 20)
were used on the model. This arrangement gave rise to ceﬁber of
pressure distances ranging from 0.5 feet at 2 degrees to 0.75
feet at 12 degrees yaw and values of restoring moment ranging from
1.4 to 18.2 pounds feet. Drag values varied between 4.3 pounds at

0 degrees and 8.6 pounds at 12 degrees yaw. ’
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Equipped with fin unit G and tail 4 (table 21) the E42 model
exhibited center of pressure distances almost as large as those
obtained using the f£in F and tail 3 combination. Fitted with fin
G and tail L the model showed center of pressure distances ranging
between 0.45 feet at 2 degrees and 0.72 feet at 12 degrees yaw with
corresponding values of restoring moment of 1.l and 18.2 pounds feet.
Drag at O degrees for this arrangement amounted to 4.3 pounds; drag
at 12 degrees was 9.3 pounds. Other arrangements of the B4l giving
relatively large values of center of pressure distance and restoring
moment were those of tables 15 and 17.

In conclusion reference is made to NBS Confidential Report 6A237
to the Army Chemical Center in which attention is called to the
possibility of large-angle oscillations of certain finned missiles
known, on the basis of wind tunnel tests using models, to possess
good static stability. "
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Table 1
ACC Missile EL2R1 (Cardboard Model)

Equipped with Round Nose and Tail Assembly Consisting
of Unfinned Boattail 5 Inches long and Cut Out Fins
of 10 7/8-Inch Chord and 13 3/8-Inch Span

One Pair of Fins 90° to Plane of Yaw
Airspeed 200 fps

Torque Center of Pressureas

Angle Normal¥ about Distance
of Yaw Lift Drag Force Spindle  (Aft of Spindle)
deg 1b 1b b 1b-ft £t
0 - L2 - - : -
2 2.9 L.5 3.1 +2.6 0.8
L 6oy L9 6.7 5.9 .88
6 $.3 5.8 9.9 10.1 102
8 U3 7.3 15.2 16.7 .10
10 19.6 9.3 20.9 25.8 1.23
12 b6 1.4 26.4 3h.5 L31
1 29.5  13.7 3.9 k2.5 1.33
16 b4 15.3 37.3 50.5 _ 135
18 39.2 19.4 L33 58.7 135
20 L1 22,2 9.1 66. 8 1L.36

% Computed from: Lift x cosd‘ + Drag x sincX = Normal Force.

*% Computed from: R__T_Qiﬁu_e_
ormal Force »
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Table 2 I
ACC E42R1 Missile .
BEquipped with Ogive Nose and 26~-Inch Narrow Fins# I
Fins 90° l
Airspeed 200 fps T g
- l
Torque Center of Pressure - 'f
Angle Normal about Distance B |
of Yaw  Lift Drag Force Spindle (Aft of Spindle) - |
deg b b b . _lb-ft ft, - |
0 - 6.5 - - - 4o ;
2 3.6 6.9 3.8 0.3 0.08 o $
N 7.5 7.4 8.0 0.8 .10 [ | ;
6 1.4 8.3 12.2 2.1 .17 o ;
8 17,0 9.5 18.1 bl .24 l :
10 23, 1.1 26 7.9 .32 ! '
12 9.1 13.2 312 11 8 .38 T ;
U 3.6 157 383 167 i 0
16 - k2.7 18.7 6.2 22.6 A9 N ‘ !
18 50.6 226 S5.1  29.7 .Sk 1
20 58,0 26.5 63.6 37.0 0.58

3
—y

‘# Fins mounted on body, extending forward from base

]
1
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Table 3
ACC EL2R1 Missile
Equipped with Round Nose and 26-Inch Narrow Fins#

Fins 90°
Airspeed 200 fps

Torque Center of Fressure

Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg b b 1b 1b-ft ft
0 - 6.6 - - -
2 3.6 6.9 3.8 0.6 0.16
N 7.4 7.4 7.9 L1 <14
6 11.8 8.2 12,6 2.6 .21
8 16,7 9.4 17.8 L9 .28
10 22.3 110 23.9 8.0 .33
12 28.5  13.3 30.6 12.5 Ja
U 35.1 15.9 37.9 17.2 A5
16 k2.2  18.8 Ls. 8 23,2 .51
18 WL 223 53.9 29.8 .55
20 57.3 26,5 63.0 37.0 0.59

# Fins mounted on body, extending forward from base.
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Table 4
ACC E42R1 Missile

Bquipped with Round Nose and 10-Inch Narrow Fins#

Angle
of Yaw

F.:

SEFERBworwmo

DS
O oo

Lift
1b

2.9
5.8
9.0
12.6

17.3

20.0
23.6
28.1
32.3
36. 8

FPins 90° |
Airspsed 200 fpe

Torque Center of Pressure

Normal about Distance

Drag Force Spindle (Aft of Spindle)
b 1b _lb-ft £t
6.1 - - -
6.4 3.1 L1l 0.35 .
7.0 6.3 LY ' .22
7.6 9.8 2.7 .28
8.5 13.6 L.8 .36
9.6 18.8 7.3 .39
10.9 21. 8 10.0 U6
2.1 25.8 12.7 L9
140 30.9 16.5 .53
16,3  35.7 20.0 .56
18.8  Ll.1 2L.0 0.58

# Fins mounted on body, extending forward from base.

porsen (s .nlllblnd by low.
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~ Table 5
ACC BL2R1 Missile
Equipped with 10-Inch Narrow Fins and Fimned Boattail®

Fins 9C°
Airspeed 200 fpe

Torque Center of Pressure

Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg b 1b 1b b-ft £t
0 - L6 - - -
2 2.2 L7 2.3 0.4 0.17
L 5.5 5.0 5.9 1.1 .19
6 8.9 5.4 9.4 3.1 .33
8 12.8 6.k 13.5 6.2 .. 46
10 7.8 7.9 18.9 11.6 61
22.7 9.4 2h.2 17.9 N
1, 28.1 1.5 30.0 24.5 .82
16 33.8 14.0 36,4 32.6 .89
18 38,8  16.4 k2.0 39.6 Sk
20 L3  19.4 8.3 u7.3 0.98

# Fins mounted on body, extending forward from base.
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Table 6 ' l
ACC EU2R1 Missile '
Equipped with Extension Fins at Rear of Unfinned Boattail
Pins 90° l
Airspeed 200 fps
Torque Center of Pressure i
Angle Normal about Distance ' E
of Yaw ILift Drag Force Spindle (Aft of Spindle)
deg 1b b db__ _b-ft ft
S T 5a T X 5 i
2 3.7 5.1 3.8 L5 1..18
4 7.1 5.6 7.5 9.0 1.20 l %
6 10.9 6.3 11.5 13.6 1.18 :
§ W3 7.0 181 1.3 1.15 | ,
10 17.0 8.3  18.2 19.7 1.08
12 19.7 10.0 2L3 20,5 , 0.96 '
I 2L5 1.5 23.6 19.0 .81
16 23.3 13.5 26.1 16.7 .6l
18 25.4 15.3 28.9 15.6 .5 l
20 27,3 17.2 3L6 13.5 0. 43 l
|
|
|
|
]
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Table 7
ACC EL2R1 Missile
Bquipped with Extension Fins Ahead of Unfinned Boattail
Fins 90°
Alrspeed 200 fps
Torque Center of Pressure
Angle Normal about Distance
of Yaw  Lift Drag Force Spindle (Aft of Spindle)
deg I b 1b b-ft ft .
0 - 5.3 - - -
2 4.3 5.6 L5 L2 0.27
N 8.6 6.2 9.0 5.8 L6l
6 13.1 6.9 13.8 1.3 .82
8 16.9 8.1 17.8 Ul .81
10 19.9 9.7 2L3 15.3 .72
12 22,1 1.2 23.9 17.6 N
¥ 2.5 12.9 26.8 16.1 .60
16 27.0 U.8 30,1 " 15.7 .52
18 29.8  16.9 3k.1 16.3 L8
20 33.0 9.2 37.6 18.1 0.48
CONFIDENTIAL
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Angle

of Yaw Lift
deg b

0 -
2 L5
L 3.5
| 6 5.9
8 8.7
| 10 1.7
12 15,2
V1 18,9
16 22,7
18 - 26,6
20 30.4

This 4
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Table 8

ACC EL2R1 Missile

Airspeed 200 fps

Torque
Normal about

Drag Force Spindle
b 1b 1b-ft
3.8 - -
3.8 L6 0.2
ko1 3.8 0.2
L6 AN L1
5.2 9.3 L1
6.0 12.6 6.2
7.3 16,4 9.6
8.6 20.4 13,7
0.3 247 18.2
12.1  29.0 23,0
U1 33.L 27. 8
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Table 9
ACC EL2R1 Missile
Equipped with Sub-Caliber Fins, Shroud and 18~Inch Fairing

Fins 90*
Airspeed 200 fps

Torque Center of Pressure

Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg 1o 1b 1b 1b-ft £t
0 - 5.3 - - -
2 1.0 5.4 12 0.6 0.50
L 2.8 5.6 3.2 o4 .13
6 5.0 6.1 5.6 0.5 .09
8 7.6 6.6 8.4 L1 .13
10 10.5 1.6 11,7 3.7 .32
12 13.5 8.6 15.0 6.7 U5
1 16,8 9.9 18.7 10.3 .55
16 20.5 114 22.9 15.0 .66
18 242 13.1 27.0 18.9 .70
20 27.9 15.0 3L.4 23.6 0.75
CONFIDENTIAL
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Table 10 !
ACC EL2R] Missile » < ‘
Equipped with Boom~Attached Cut Out Fins and 12-Inch Fairing i
Fins 90° ;Z
Alrspeed 200 fps !
Torque Center of Rressure

Angle Normal about Distance
of Yaw Lift  Drag Force  Spindle (Aft of Spindle)
deg 1b 1b 1b 1b-ft ft
0 - 5.5 - - -
2 3.7 5.7 2.9 3.4 1.17
L 5.6 6.2 6.1 6.5 1.07
6 9.0 6.8 9.7 12.0 L24
8 12.5 7.6 13.4 17.4 130 -
10 16.3 8.6 17.6 23.8 .35 j
12 20.6 9.8 22.2 3L2 Lla -
U 2h.9 = 113 26.8 © 38.9 L5 j
16 29.4  13.1 3L9 4.4 LLe N
18 33.8 15.1  36.8 55.9 1.52 ‘ i
20 38,5 16,6  LL9 65.0 1.55 -
|
X
i
d
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Table 11
ACC EL2R1 Missile
With Attached Fins and 18-Inch Fairing

Fins 90°
Airspeed 200 fps

Torque Center of Pressure

Angle Normal about Distance
of Yaw Lift  Drag Force  Spindle  (Aft of Spindle)
deg 1b 1b 1b 1b-£ft £t
0 - 5- h - - -
2 3.1 5.6 3.3 2.8 0. 85
L 6.4 6.0 6.8 7.6 112
6 9.8 6.8 10.5 12.7 1.21
8 13.6 7.7 14.5 18.7 1.29
10 17.4 8.6 18.6 25.5 1.37
12 20.9 9.8 22.5 3L3 1.39
1L 23.L  10.6 25.3 36.2 L.L3
16 25.5 117 27.7 41.3 LL9
18 29.5 12.9 32.0 47.1 L7
CONFIDENTIAL
This decument contains information effecting the natienal defense of the United States within the meaning of the ng‘lonago
laws, title, 18 U. S. C., 793 end 794. Its trensmission or the revelation of its in.any te en unavthorised

porsen is prohibited by law.
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Table 12
ACC BL2R1 Missile

Equipped with Boom-Attached Cut Out Fins and 18-Inch Fairing

Fins 90°
Airspeed 200 fps

Torque Center of Pressure

Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg 1b 1b 1b 1b-£t £t
0 - 5.3 - - -
2 2.5 5.4 2.7 2.9 1.07
4 5.5 5.8 5.9 6.6 112
6 8.8 6.6 9.5 1.5 L21
8 12.2 7.4 13.1 16.9 1.29
10 16.5 8.5 17. 8 23.9 134
12 20.7 9.8 22,3 3L0 139
) 2L.9  1L2 26,8 38.1 Lh2
16 9.4 12.7 3L8 5.7 1.4l
18 329 15 35.8 53.2 L L9
20 37.0  16.6 40.5 614 L52
CONFIDENTIAL

This decument containa infermetion affectingthe natienal defenue of the Unlted States within the meaning of 'ha)-ilonago
lows, title, 18 U. S, C., 793 end 794. Its trensmission or the revelation of its contents in.any manne: e an unaut orized
porsen is prohibited by law. *'*“.'. :
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Table 13
ACC EL2R]1 Missile
Equipped with Cut Out Fins and 25-Inch Fairing

Fins 90°
Airspeed 200 fps

Torque Center of Pressure

Angle Normal about Distance
of Yaw [Lift  Drag Force Spindle (Aft of Spindle)
deg 1b 1b 1b 1b-ft ft
0 - 5.1 - - -
2 2.7 5.2 2.8 2.8 1.00
L 5.7 5.7 6.1 6.k 1.05
6 9.3 6.3 9.9 10.9 1.10
8 12.8 7.2 13.6 16.2 .19
10 16. 8 8.3 18.0 22.5 .25
12 21.3 9.5 22.8 29.5 o 1.29
1 25.6 1.1 27.5 37,2 .35
16 30.2  13.0 32.6 45.2 1.39
18 3k9 15.1 37.8 53.9 LL3
20. 0.1 17.6 L3.8 62.3 L k2
CONFIDENTIAL

This decument contuins Infermation affecting the national defense of the Unitad States within the meaning of the niloncgo
fews, title, 18 U. S. C., 793 and 794. It transmission or the revelation of its corfents In.any manner fo on unaut orized

potsen is prohibited by law.
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Table 1L
ACC EL2R]1 Missile

Equipped with Fins Not Cut Out and 25-Inch Fairing

Fins 90°
Airspeed 200 fps

Torque <Center of Pressure
Angle " Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)

deg = _1b b 1b 1b-1t £t
0 - 5.3 - - -
2 2.7 S.4 2.9 3.4 117
L 5.6 5.8 6.0 7.4 1,23
6 9.0 6.4 9.6 12.3 1. 28
8 12.h 7.3 13.3 17.8 1.3k
10 16.3 8.3 175 2k 4 L39
12 9.4 9.6 21.0 32.0 152
¥ 2L.8 1.4 26,6 39.9 1.50
16 29.5 13.0  32.0 49.5 155
18 3L.3 1.9 37.2 59.1 1.59
20 3%.0 17.2 k2.6 68.9 1.62
Table 15

ACC Fire Rocket X 42
BEquipped with Fin A, Tail No. 1 (length of
Cutboard Edges 9 1/2 Inches)

One Pair of Fin Blades 90° to Plane of Yaw
Airspeed 200 fps

Torque Center of Rressure

Angle Normal about Distance

of Yaw Lift Drag Force Spindle (Aft of Spindle)
£t

deg 1b 1b 1b b-£t
0 - L3 - -
2 2.5 L.k 2.7 0.5
h 5.8 L.8 6.1 L9
6 9.6 S.hL 0.1 h.2
8 13.7 6.3 .l 8.1
10 18.6 7.8  19.7 .9
12 2.0 9.6 25,5 22,4

CONFIDENTIAL
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Table 16
ACC Fire Rocket E 42
Equipped with Fin B, Tail No. 1 (Length of Outboard Bdges

1/2 Inches by Removing Strips One Inch Wide

from Trailing Edges of the Fins of Table 15)

Fins $0°
Airspeed 200 fps

Tarque Center of Pressure

Argle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg b 1b b 1b-ft £t
o - L3 - - -
2 2.9 b5 3.0 0.5 0.17
L 6.2 L8 6.6 2.0 .30
6 9.2 5.4 9.7 3.3 .34
8 13.7 6. L Uk 7.5 .52
10 18.3 7.7 9.4 13.6 .70
12 23.1 9.4 24. 6 20.4 0.83
Table 17

ACC Fire Rocket E L2

Equipped with Fin C, Tail No. 1 (Iength of Outboard Edges
Reduced to 7 1/2 Inches by Removing Strips One Inch Wide
from Trailing Bdges of Fins of Table 16)

Fins 90°
Airspeed 200 fps

Torque Center of Pressure

Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg b 1b b 1b-ft £t
0 - h.2 - - -
2 2.7 L4 2.8 0.9 0.32
I 5.9 L7 6.3 2.1 «33
) 9.2 5.2 9.7 L.0 Jda
8 13.1 6.2 13. 8 6.8 e
10 17.3 7.5 18. 4 12.4 .67
12 22.6 9.8 2L4.0 19.0 0.79
CONFIDENTIAL

This decument contains information affecting the national defense of the United States within the meaning of the espionage
lows, title, 18 U. S, C., 793 and 794. Its transmission or the revelation of its

persen is prohibited by law.
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Table 18
ACC Fire Rocket E 42

Equipped with Fin D, Tail No. 1 (Length of Outboard Edges
Reduced to 6 1/2 Inches by Removing Strips One Inch Wide
from Trailing BEdges of the Fins of Table 17)
Fins 90°
Airspeed 200 fps
Torque Center of Pressure

Angle Normal about Distamce
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg 1b 1b 1b 1b-£t £t
0 - b.2 - - -
2 2.7 L.oL 2.8 0.6 .21
L 5.9 L7 6.3 L5 .2k
6 9.0 5.2 9.5 2.7 .28
8 12.7 6.0 13.5 5.8 U3
10 17.1 7.3 18.2 1.3 .62
12 22.2 9.0 23.6 17.5 0.7
Table 19

ACC Fire Rocket B L2

Equipped with Fin &, Tail No. 2 (Lengti: of Outboard
Edges 7 1/8 Inches)

Fins 90°
Airspeed 200 fps

Torque Center of Pressure

Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg 1b 1b -1b 1b-ft ft
o] - L6 - - -
2 2.9 L7 3.0 0.5 0,17
I 6.0 5.0 6.4 2.0 .31
6 9.4 5.6 10.0 3.9 .39
8 13.2 6.5 13.9 6.6 U7
10 17. 4 7.6 18.5 10.3 .56
12 2.8 9.0 23.2 15.9 0. 69
CONFIDENTIAL

This desument contains Infermation affecting the national defense of the United States within the meaning of the espionage
laws, title, 18 U. S, C., 793 and 794. Its transmission or the revelation of its contents In.any manner to an unaut orized

porsen is prehibited by low.
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Table 20
ACC Pire Rocket B )2

Equipped with Fin ¥, Tail No. 3 (length of Outboard
Zdges 8 1/8 Inches) ‘ _
Fins 90°
Airspeed 200 fps
C Torque Center of Pressure
Angle Normal about Distance

of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg 1b 1b 1b Ib-ft £t
.0 - L3 - - -
2 3.0 L5 3.1 LY 0.45
L 6.4 4.8 6.8 3.1 )
6 9.7 5.3 10,2 S.1 .50
8 13,5 6.3 U2 7.5 .53
10 17.6 7.5 18.8 1.7 .62
12 22,9 8.6 2l.2 18, 2 0,75
Table 21

ACC Fire Rocket § 42

Equipped with Fin G, Tail No. L (lLength of Outboard
Edges 9 1/8 Inches)

Fins 90°
Alrspeed 200 fps

Torque Center of Pressure

Angle Normal about, Distance
of Yaw Lift Drag  Force . Spindle  (Aft of Spindle)
deg 1b b 16 1b-ft £t
0 - L3 - - -
2 3.0 L5 3.1 L4 0.45
L 6.3 L.8 6.8 3.0 Jul
6 10,0 5.8 10.5 5.1 L9
8 14.0 6.3 U, 7 7.6 .52
10 18,5 7.6 19.6 12,0 .61
12 23.8 9.3 25,2 18,2 0,72 :
CONFIDENTIAL

This decument contains infermation sffocting the netional defense of the United States within the meaning of the es
laws, title, 18 U. S. C., 793 ond 794. lts transmission or the revelation of its In.any te an
persen s prohibited by law. :
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Frederick H. Mueller, Secretary

NATIONAL BUREAU OF STANDARDS
A. V. Asiinr, Director

THE NATIONAL BUREAU OF STANDARDS

The, acope of activities of the National Bureau of Standards at its major luboratories in Washington, I2.C., and
Boulder, Colorado, is suggesied in the following listing of the divisions and sections engaged in technical work.
In general, each section carries out specialized research, development, and engineering in the field indicated by
its title. A brief description of the activitics, and of the resultant publicatians, appears on the inside of the front
cover.

WASHINGTON, D.C.

Electricity and Electronics. Resistance and Reactance. Electron Devices. Flectrical Instruments. Mag-
netic Measurements. Dielectrice. Engineering Electronics. Electronic Instcumentation.  Electrochemistry.
\E X g

Optics and Metrology. Photometry "and Colorimetry. Photogr.aphic Technology. Length. Engineering
Metrology. . ; ' '

Heat. Temperature Physics. Thermodynamics.” Cryogenic Physics. 'Rheology. Molecular Kinetics. Free

Radicals Research.

Atomic and Radiation Physics. Spectroscopy.’ Radiometry. Mass Specirometry. Solid State Physics.
Electron Physics. Atomic Physics. Neutron Physica. Radiation Theory. Radioactivity. X-ruys High
Energy Radiation. Nucleonic Instrumentation. Radmlogu.ul Equipment.

Chemistry. Organic Coatings. Surface Chemistry. Organic Chemistry, Analytical Chewmistry. Inorganic
Chemistry. Electrodeposition. Molecular Structure and Properties of Gases. Physical Chemistry.  Thermo-
chemistry. Spectrochemistry. Pure Substances.

Mechanics, Sound. Mechanical Instruments. Fluid Mechanics. Tngincering Mechanics.  Mass and Scale.
Capacity, Density, and Fluid Meters. Combustion Controls.

Organic and Fibrous Matervinls. Rubber. Textiles. Paper. leather. Testing and Specifications, Poly.
mer Structure. Plastics. Dental Research.

Metallurgy. Thermal Metallurgy. Chemical Metallurgy. Mechanical Metallurgy. Corrosion. Metal
Physics.

Mineral Products. Engineering Ceramics. Glass. Refractorics. Enameled Metals. Constitution and Mi-

* crostructure.

Building Technology. Structural Engineering. Fire Protection. Air Conditioning, Heating, and Refrigera.
tion. Floor, Roof, and Wall Coverings. Codes and Safety Standards. Heat Transfcr. Concreting Materials,

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering. Mathematical Physics.

Data Processing Systems. SEAC F ‘ngineering Group Componems and Techniques. Digital Clrcmtry
Digital Systems. Analog Systems. Application Engincering.

o Office of Basic Instrumentation. » Office of Weights and Meas_ures.

BOULDER, COLORADO )
Cryogcnic Engineering.  Cryogenic Equipment.  Cryogenic Processes. Properties of Materials. Gas Lique-
faction, ] .

Radio Propagation Physics. Upper Atmosphere Research. Ionospheric Research. Regular Propagation '

Services. Sun-Earth Relationships. VHF Research. Radio Warning Services. Airglow and Aurora.  Radio
Astronomy and Arctic Propagation.

Radio Propagation Engineering. Data Reduction Instrumentation. Modulation Research. Radio Noise. .

Tropospheric Mcasurements. Tropospheric Analysis. Propagation Obstacles Tngincering. Radio-Meteor-
ology. Lower Atmosphere Physics. :

Radio Standards. High Frequency Electrical Standards. Radio Broadcast Service. 1ligh Frequency Fm.
pedance Standards.  Electronic Calibration Center.  Microwave Physics. Microwave ‘Circnit Standards,

Radio Communication and Systems, low Frequency and Very Low Frequency Research. Vigh Fre-
quency and Very Nligh Frequeney Rescarch.  Ulira High Frequency and Super Migh Frequency Research. Modula-
tion Research.  Antenna Rescarch.  Navigation Systems.  Systemas Analyeis.  Field Operations.
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DEPARTMENT OF DEFENSE
WASHINGTON HEADQUARTERS SERVICES

1155 DEFENSE PENTAGON
WASHINGTON, DC 20301-1155
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Subject: OSD MDR Case 12-M-1575

Dear [N

We have reviewed the enclosed document in consultation with the Department of the

Army and have declassified it in fuill. If you have any questions, contact me by e-mail at

Records.Declassification@whs.mil or by phone at 571-372-0483.

Sincerely,

Robert Storer
Chief, Records and Declassification Division

Enclosures:
1. MDR request
2. Document 1
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1155 DEFENSE PENTAGON
WASHINGTON, DC 20301-1155

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER
(ATTN: WILLIAM B. BUSH)
8725 JOHN J. KINGMAN ROAD, STE 0944
FT. BELVIOR, VA 22060-6218

B 8 N 2013

SUBJECT: OSD MDR Case 12-M-1575

At the request of ||| ] ] EE]EEllll. v< have conducted a Mandatory Declassification
Review of the attached document under the provisions of Executive Order 13526, section 3.5, for
public release. We have declassified the document in full. We have attached a copy of our
response to the requester on the attached Compact Disc (CD). If you have any questions, contact
me by e-mail at storer.robert@whs.mil, robert.storer@whs.smil.mil, or robert.storer@osdj.ic.gov

or by phone at 571-372-0483.

Robert Storer

Chief, Records and Declassification Division
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