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THE NATIONAL BUREAU OF STANDARDS I
Functtons and Activities

The functions of the National Bureau 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 means and methods for

.making measurements consistent with these standards; the determination of physical constants and
properes of materials; the development of methods and instruments for testing materials, devices,
and structures; 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 applied rfsearch, I
development, engineering, instrumentation, testing, evaluation, calibration services, and various
consuitation and information services. Research projects are also performed for other government
agencies wlhen the work relates to and supplements the basic program of the Bureau or when the I
Bureau's'unique competence is required. The scope of'activities is suggested by the listing of
divisions and sections on the inside of the back cover.

Publications

The results of the Bureau's work take the form of either actual equipment and .devices or pub. T
lished papers. These papers appear either in the Bureau'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
and preliminary reports on work in progress; and Basic Radio. Propagation Predictions provides
data for determining the best'frequencies to use for radio communications throughout the world.
There are also five series, of nonperiodical publications: Monographs,. Applied Mathematics Series,
Handbooks,'Miscellaneous Publications, and Technical Notes. " . I .

Infornation on the Bureau's publications can be found in NBS.Circular 460, Publications of the'
National Bureau of Standards ($1.25) and'its Supplement ($1.50), availabl from the Superintendent
of Documents, Government Printing Office, Wasdngton 25, D.C.
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FORCE AND MOMZNT CHARACTERISTICS OF FULL SCALE MODES

OF THE CHIMAL CORPS CLUSTER MISSILE Z42RI

AND THE FIRE ROCKEWT E42]
by R. H. Heald and G. H. Adams
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IMPORTANT NOTICE
NATIONAL BUREAU OF STANDARDS REPORTS are usually preliminary or progress accounting documents
Intended for use within the Government.. Before materie.l In the reports is formally published it is subjected
to additional evaluation and review. For this reason, the publication, reprinting, reproduction, or open-literature
ilsting of this RepoFt, either In whole or in part, is not-authorized unless permission is obtained in writing from

the Office of the Director, National Bureau of Standards, Washington 25, D. C. Such permission is not needed,
however, by the Government agency for which the Report has been specifically prepared If that agency wishei
to reproduce additional copies for its own use,
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j FORCE AND MO1MNT CHARACTERISTICS OF FULL SCALE MODELS

OF THE CHENICAL CORPS CLUTER MISSILZ E I2

AND THE FIRE ROCKET 42

by L H. Heald and G. H. Adams

L INTRODUCTION

I In accordance with a request from the Army Chemical Center,

Maryland, wind tunnel measurements have been made at the National

Bureau of Standards to determine static stability, lift, and drag

characteristics at various yaw presentations of twenty-one experi-

mental configurations of the A. C.C. Cluster Missile Z42R1 and the Fire
Rocket E42. Full scale models, consisting of thick cardboard body

T 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 expe 'iments.

FThe work was conducted in the NBS 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 the plane of yaw.

2. PROCDURE

The model under test was supported, by means of its attached

side 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

jjpermits setting yaw angles in the horizontal plane.

I CONFIDENTIAL
This decumentcentuins Infenmtien offectlngthe national defense of the United States within the meonlng of the es ionage
lowa, title, 18 U. S. C. 793 and 7t. Its trensmission or the revolaflon of Its contents Inany manner to an uneuSorizse
person Is prehlblted by low..
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I
In the first set of measurements various combinations of nose,

body and tail units, both with and without the afterbody fairing
were used. These configurations were designated the 1I2R, assemblies.

One of the I12R1 assemblies, description and data for whioh are con- -

tained in table 11, is shown mounted for testing in the photograph of

figure 1. In the second series of measurements a single nose and iT
body combination was used ani the principal modifications consisted

of changes in fin length. The assemblies comprising this group were

designated the B42 configurations. In all cases lift, drag and
torque (restoring momnt) measurements were made at 2 degree inter-

vals for both positive and negative angles of yaw and the values

given in the tables are the means of observed values at correspond-

ing yaw angles. The measurements were made for yaw angles ranging
from 0 to the neighborhood of ±20 degrees in the cases of the X42Rl

confJgurations. The test range for the E42 configurations was 0 to

:t12 degrees. For all the experiments on the 3W42R configurations

the spindle was kept at its original point of attachment to the body.

Likewise, the spindle location on the body of the B42 was not changed

during the measurements on the latter configurations. The values of -r
torque (r'.torizzg momnt) and center of pressure position are given -'

in the tables with regard to these two fixed spindle positions.

3. REULTS

The results of the measurements on the various configurations

of the E42R1 model are given in tables 1-14. The data obtained for

the 342 assemblies are given in tables 15-21,

Comparison of the data of tables 1-14 shows that the largest

center of pressure values, throughout the 2-20 degree test range of

yaw awgles of the 942R1 model, occurred when the model was equipped
with the fins which were not cut out and the 26-inh fairing. As

will be seen in table 14 center of pressure distances for this I

CONFIDENTIAL
This de.umewcomtel.s infomatlo effectingthe national defense of theUnited States within the meaning of the esplonage
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configuration ranged from L .17 feet aft of the support spindle at

2 degrees yaw to L 62 feet aft of the spindle at 20 degrees yaw

with a mean of 1.142 feet for the test range. The accompanying values

of restoring moment (torque) about the spindle ranged from 3.4 pounds

f ee t 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 0

I degrees to 17.2 pounds at 20 degrees yaw.

The second largest set of center of pressure values for the

test range of the Z42RI assemblies occurred in the case of the con-

figuration of table 10. This configuration which was equipped with

I attached fins and 12-inch boat tail fairing gave center of pressure

distances ranging between L07 feet at 4 degrees to 1.55 feet at 20

T degrees yaw. The values of righting moment for the assembly varied

between 3.14 pounds feet at 2 degrees and 65.0 pounds feet at 20

1 degrees yaw and drag values ranged between 5.5 pounds at 0 degrees

and 16.6 pounds at 20 degrees. Other arrangements of the 342R1

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.

I The results of the measurements on the various arrangements of

the Fire Rocket 342 are given in tables 15-21. In general, 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 largest center of pressure distance

of the 142 series occurred when fin unit F and tail 3 (table 20)

were used on the model. This arrangement gave rise to center of

pressure distances ranging from 0.145 feet at 2 degrees to 0.75

feet at 12 degrees yaw and values of restoring moment ranging from

L 4 to 18.2 pounds feet. Drag values varied between 4.3 pounds at

0 degrees and 8.6 pounds at 12 degrees yaw.

[

CONFIDENTIAL
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Equipped with fin unit 0 and tail 4 (table 21) the 142 model

exhibited center of pressure distances almost as large as those

obtained using the fin Y and tail 3 combination. Fitted with fin

G and tail 4 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 L and 18.2 pounds feet.

Drag at 0 degrees for this arrangement amounted to 4.3 pounds; drag

at 12 degrees was 9.3 pounds. Other arrangements of the 941 giving
relatively large values of center of pressure distance and restoring

moment were those of tables J5 and 17.

In conclusion reference is made to NBS Confidential Report 6A237 5
to the Army Chemical Center in which attention is called to the

possibility of large-angle oscillations of certain finned missiles 3
known, on the basis of wind tunnel tests using models, to possess

good static stability. 3
I

I

I

I
I
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Table 1

ACC Missile xU2R1 (Cardboard Model)

Equipped with Round Nose and Tail Assembly Consisting
of Unfinned Boattail 5 Inches Long and Cut Out Fins

of 110 7/8-Imch Chord and 13 3/8-Inch Span
One Pair of Fins 9C) to Plans of Yaw

Airspeed 200 fps

I.Torque Center of ?ressure**
Angle Normal* about ~ Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)Ideg lb lb 2b lb-ft ft

0 - 4.2 - -

2 2.9 4.5 3.1 +2.6 0.85
4 6.4 4.9 6.7 5.9 .88
6 9,3 5.8 9.9 1.0.1 L.02

1.8 14.3 7.3 1.5.2, 16.7 10

1.0 1.9.6 9.3 20.9 25.8 1.23
12 24.6 1L 4 26.4 34.5 L.31

114 29.5 13.7 319 12.5 L.33

[16 34.4 15.3 37.3 50.5 L.35
18 39.2 19.4 43.3 58.7 L.35

20 44.1 22.2 49.1 66.8 L.36

*Computed from.- Lift x cos C< + Drag x sin c* - Normal Force.

1**Computed from: Tg

CONFIDENTIAL
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Table 2 I
AGC 342R1 Missile I

Equipped with Ogive Nose and 26-Inch Narrow Fins*

Fins 90°

Airspeed 200 fp T

Torque Center of Pressure
Angle Normal about Distance
of Yaw Lif t Drag Force Spindle (Aft of Spindle)
deg III lb lb. In-ft ft

0 - 6.5 - -

2 3.6 6.9 3.8 0.3 0.08

4 7.5 7.4 8.0 0.8 .10
6 11. 8.3 12.2 2.1 .17
8 17.0 9.5 18.1 4.4 .24

10 23.0 11. 1 24.6 7.9 .32

12 29.1 13.2 31.2 11.8 .38

14 35.6 15.7 38.3 16.7 .44 j.
16 42.7 18.7 46.2 22.6 .49
18 50.6 22.6 55.1 29.7 .54 '
20 58.0 26.5 63.6 37.0 0.58

* Fins mounted on body, extending forward from base -~

-r

!
U

CONFIDENTIAL
This deeummteewnilne Infimrution affectingthe natioadefenseof the United States Within the meaning of oe.lenagu

ewa, title, 18 U. S. C., 793 end 79. Its transmission er the reveletien ef Its cenente In 4ny i nner to an _ _ _ _ho0 '14pers"n is prohibited by 16W.



/

1-7-
CONFIDENTIAL

Table 3
iACC i42RI Missile

Equipped with Round Nose and 26-Inch Narrow Fins*

Ii Fins 90"
Airspeed 200 fps

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

dog lb lb lb Jlb-ft ft

0 - 6.6 - - -

2 3.6 6.9 3.8 0.6 0.16

4 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 4.9 .28

10 22.3 110 23.9 8.0 .33
]12 28.5 13.3 30.6 12.5.4

14 35.1 15.9 37.9 17.2 .145

16 42.2 18.8 45.8 23.2 .51

18 49.4 22.3 53.9 29.8 .55

20 57.3 26.5 63.0 37.0 0.59

* Fins mounted on body, extending forward from base.[

I

CONFIDENTIAL
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Tab le 14
AGC 142R1 Missile

Equipped with Round Noce and 10-Imoh Narrow Fins*

Fins 90 3
Airspeed 200 fps

Torque Center of Pressure 3
Angle Normal about Distance
of Taw Lift Drag Force Spindle (Aft-of Spindle)

dog lb lb l.b lbi-ft ft

0 - 6.1 - - -

2 2.9 6.4 3.1 11 0.35 i
4 5.8 7.0 6.3 1.'L4 .22

6 9.0 7.6 9.8 2.7 .28

8 12.6 8.5 13.6 4.8 .36

10 17.3 9.6 18.8 7.3 .39

12 20.0 10.9 2L 8 10.0 .46 I

14 23.6 12.1 25.8 12.7 .49

16 28.1 14.0 30.9 16.5 .53

18 32.3 16.3 35.7 20.0 .56

20 36.8 18.8 41.1 24.0 0.58

Fins mounted on body, extending forward from base.

If
I

~I

~I

CONFIDENTIAL
This deeumemt ceeine Info auien e effeetln the netiuwI defense of the United Stes withia the meenine of the oneglo
low$, title, iI U. S. C., 79 end 794. he i4enioien er the revoletlen of Its contents In ny mnner to en snoUtnefde
peroen is Pelhibted by low.



-9-
CONFIDENTIAL

Table 5

IACC -£42R1 Missile
Equipped with 1D-Inch Narrow Fins and Finned Boattail*

Fins 900
Airspeed 200 fps

Torque Center of Pr'essureIAibgle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg Jb lb lb lb-ft ftI0 - 4.6 - -

2 2.2 4.7 2.3 0.4 0.17

II4 5.5 5.0 5.9 1.1 .19
6 8.9 5.4 9.4 3.1 .33]8 12.8 6.4 13.5 6.2 .46

10 17.8 7.9 18.9 11.6 .61

112 22.7 9.4 24.2 17.9 .74
14 28.1 11.5 30.0 24.5 .82

16 33.8 14.0 36.4 32.6 .89

18 38.8 16.4 42.0 39.6 .94
20 44.3 19. 4 48.3 47.3 0.98

*Fins mounted on body, extening forioard from base.

COFDETA
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Tables 6
ACC £14R1 Mis sile

Squippod with~ Jktonuion Flis at Rear of Unf irmed Boattail

Fins 90Q
Airspeed 200 fps

Torque Center of Pressure3
An~gle Norm~l about Distance
o f Yaw Lift Drag Force Spindle .(Aft of Spindle)

dog lb lb -lb lb-ft ft

0 - 5.1 - --

2 3.7 5.1 3.8 4.5 1.18
14 7.1 5.6 7.5 9.0 1.203

6 10.9 6.3 11.5 13.6 1 18

8 114.3 7.0 15.1 17.3 1.15 3
10 17.0 8.3 18.2 19.7 1.08

12 1.9.7 10.0 21.3 20.5 0.96
114 21.5 11.5 23.6 19.0 .81
16 23.3 13.5 26.1 16.7 .64
18 25.14 15.3 28.9 3,5.6 .5141
20 27.3 17.2 31.6 13.5 0.143

CONFIENTIA
Thsd."as o "Is nfrmtin ffe~l henaioaldeene f heUnte Sats II ftth

Ol, C,17201 7t fttrnsisio o te o ate"ofit cntntII
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r Table 7
a ACC &42RI Missile

[Equipped with Extension Fins Ahead of Unfinned Boattail
Fins 900

Airspeed 200 fps

I Torque Center of Preissure
Angle Nonnal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
d lb lb 3b lb-ft ft.

0 - 5.3 - --

2 4.3 5.6 .5 1.2 0.27

4 8.6 6.2 9.0 5.8 .64

6 13.1 6.9 13.8 11. 3 .82

8 16.9 8.1 17.8 14.4 .81

10 19.9 9.7 21.3 15.3 .72

i' 12 22.1 11. 2 23.9 17.6 .714

4 24.5 12.9 26.8 16.1 .60

16 27.0 114.8 30.1 15.7 .52

18 29.8 16.9 314.1 16.3 .48

20 33.0 19.2 37.6 18.1 0.148

[
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Tab le 8

ACC Z12Rl Missile
Equipped with Sub-Caliber Fins and 18-Inch Fairing

Fins 900

Airspeed M0 fps

Torque Center of Pr'essure
Angle Normal about Distance
of Yaw Lift Drag Force Spindile (Aft of Spindle)
deg lb lb lb Jb-ft ft

0- 3.8 - -2 1.5 3.8 1.6 0.2 0.13
4 3.5 4.1 3.8 0.2 o05
6 5.9 4.6 6.4 Li1 .17
8 8.7 5.2 9.3 Li1 .12A

10 1L 7 6.0 12.6 6.2 .4,9
12 15.2 7.3 16.4 9.6 i59

14 18.9 8.6 20.4 13.7 .67
16 22.7 10.3 24.7 18.2 .74
18 26.6 12.1 29.0 23.0 .79
20 30.4 14.1 33.4 27.8 0.83

CONFIDENTIAL
This~~"%R deumnante rinetion effectin the national defense of the United Stts wlthilt the meaning of the *GPIeng
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Table 9

3 I ABC Z42R1 Missile

Equipped with Sub-Caliber Fins, Shroud and 18-Inch Fairing

3 Fins 90i
Airspeed 200 fps

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

deg lb lb lb lb-ft ft

0 - 5.3 - -

2 1.0 5.4 1.2 0.6 0.50

4 2.8 5.6 3.2 .4 .13
6 5.0 6.1 5.6 0.5 .09

i 8 7.6 6.6 8.4 L1 .13

10 10.5 7.6 1.7 3.7 .32

12 13.5 8.6 15.0 6.7 .145

14 16.8 9.9 18.7 10.3 .55
16 20.5 L .4 22.9 15.o .66

18 24.2 13.1 27.0 18.9 .70

20 27.9 15.0 31.4 23.6 0.75

!

CONFIDENTIAL
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Table 10

ACC £42R1 Missile

Equipped with Boom-Attached Cut Out Fins and 12-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 lb lb lb lb-ft ft
0 - 5.5 - - -

2 3.7 5.7 2.9 3.4 1.17

4 5.6 6.2 6.1 6.5 L07

6 9.0 6.8 9.7 12.0 L24

8 12.5 7.6 13.4 17.4 L30

10 16.3 8.6 17.6 23.8 L 35

12 20.6 9.8 22.2 31.2 1.41

14 24.9 11.3 26.8 38.9 L 45J

16 29.4 13.1 31.9 47.4 L 49

18 33.8 25.1 36.8 55.9 1.52 LI
20 38.5 16.6 41.9 65.0 1.55

[

CONFIDENTIAL
This doeuamntcentanes informtien effecting the national defense of the United States withiln the meaning of the esoain.age
laws, title, IS U. S. C., 793 end 794. Its transmission or the revelation of Its contents In 4ny manner to an uneuthorised
person Is prohilbited Ity low.



/

CONFIDENTIAL

Table 11

AC &2R1 Missile

With Attached Fins and 18-Inch Fairing
I Fins 90-

Airspeed 200 fps

Torque Center of Ptessure
T Angle Normal about Distance

of Yaw Lift Drag Force Spindle (Aft of Spindle)
dg lb lb lb lb-ft ft

I 0 - 5.4 - - -

2 3.1 5.6 3.3 2.8 0.85

1 4 6.4 6.0 6.8 7.6 L 12
6 9.8 6.8 10.5 12.7 L21

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 31.3 1.39

114 23.4 10.6 25.3 36.2 1.43
16 25.5 11. 7 27.7 4L 3 1.49

L18 29.5 12.9 32.0 47.1 147

I:

I

CONFIDENTIAL
this tlen 5C , 2 en iwttln h notifn#l defense of the United States within the meaning of the es ionage

laws, title. IS U. S. C., 793 "God 794. itrennmission or the revelation of its contents In Any manner tee n unmutherlsed
person is prohibited by low.
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Table 12

ACC 942R1 Missile

Equipped with Bocrn-Attached Cut Out Fine 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 lb lb lb lb-ft ft
0 - 5.3 - - -l

2 2.5 5.4 2.7 2.9 1.07

4 5.5 5.8 5.9 6.6 L.12
6 8.8 6.6 9.5 11.5 1.21

8 12.2 7.4 13.1 16.9 1.29

10 16.5 8.5 17.8 23.9 1.34

12 20.7 9.8 22.3 31.0 1.39

14 24.9 11. 2 26.8 38.1 1.4[

16 29.4 12.7 31.8 45.7 1.44

18 32.9 1.5 35.8 53.2 19 I
20 37.0 16.6 40.5 61. 1. 52 |

I

I
I
I

CONFIDENTIAL
This desumeuteantalsn Infsemetieon affectlngthe natlenal defense of theUnltad States within, the menlng of thbl.eionog.
low.. title, 1I U. S. C., 7t3 ed 794. Ita twnomIasion or the rev*lation of its contents in any monnrl an uncu Goroseo
peroen is pIhitbitd by law.
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Table 13

ACC Z42RI Missile

Equipped with cut Out Fins and 25-Inch Fairing

4 Fins 90°

Airspeed 200 fps

Torque Center of Pressure

Angle Nonal about Distance

of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg lb lb lb lb-ft ft

0 - 5.1 - -

2 2.7 5.2 2.8 2.8 1.00

4 5.7 5.7 6.1 6.4 1.05

6 9.3 6.3 9.9 10.9 1.10

U 8 12.8 7.2 13.6 16.2 119

10 16.8 8.3 18.0 22.5 L25

12 21.3 9.5 22.8 29.5 1.29

14 25.6 1L 1 27.5 37.2 L 35

F 16 30.2 13.0 32.6 45.2 . 39

18 34.9 15.1 37.8 53.9 L 43

F 20. 40.1 17.6 43.8 62.3 1.42

I
I

CONFIDENTIAL
This dsgusmemntts IIfsrmation effcting1 th *natol defense of the Unitotd States with In, the mean Ing of the espionagle
laws, title, Is U. S. C., 793 end 794. Its trnsmission or the revelation of its cotents in-any manner to an nauthorized

person is Prohibited Wy low.F-7'
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Table 14 !
ACC 142R1 Missile

Equipped with Fine Not Cut Out and 25-Inch Fairing
Fins 900

Airspeed 200 fpe

Torque renter of Pressure
Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)

le b l b lb-ft f
0 - 5.3 . -

2 2.7 5.4 2.9 3.4 L 17

4 5.6 5.8 6.0 7.4 1.23
6 9.0 6.4 9.6 12.3 1.28
8 12. 4 7.3 13.3 17.8 1.34

10 16.3 8.3 17.5 24 4 L 39
12 1.9.4 9.6 21.0 32.0 L.52
14 24.8 11 4 26.6 39.9 1. 50 i!
16 29.5 13.0 32.0 49.5 1.55
18 34.3 14.9 37.2 59.1 L 59
20 39.0 17.2 42.6 68.9 162

Table 3.5

ACC Fire Rocket 1 42
Equipped with Fin A, Tail No. 1 (Length of "1

Outboard Edges 9 1/2 Inches)

One Pair of Fin Blades 90" to Plane of Yaw 7
Airspeed 200 fpe

Torque Center of Pressure
Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg lb lb lb lb-ft ft

0 - 4.3 - - -
2 2.5 4.4 2.7 0.5 0.19
4 5.8 4.8 6.1 L9 .31
6 9.6 5.4 10.1 4.2 .42
8 13.7 6.3 14-4 8.1 .56

10 18.6 7.8 19.7 14.9 .76
12 24.0 9.6 25.5 22.4 0.88 1

CONFIDENTIAL
This decume. t.cnteins information affectingth. national defense of the United States withir the mooning of the espionage jilows, title, 18 U. S. C., 793 end 794. Its trnanmission or the revelation of its contents in any manner to on unauthorized
person Is prehibited by low.
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Table 16
ACC Fire Rocket 3 42

Equipped with Fin B, Tail No. 1 (Length of Outboard Edges
Reduced to 8 1/2 Inehes by Removing Strips One Inch Wide[from Trailing Edges of the Fins of Table 15)

Fins 90*
Airspeed 200 fps

TQrque Center of Pressure
Angle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
dog lb lb lb lb-ft ft

0 - 4.3 - - -

2 2.9 4.5 3.0 0.5 0.17
4 6.2 4.8 6.6 2.0 .30
6 9.2 5.4 9.7 3.3 .34F 8 13.7 6.4 14.4 7.5 .52

10 18.3 7.7 19. 4 13.6 .70
12 23.1 9.4 24.6 20.4 0.83

Table 17

ACC Fire Rocket 9 42

Equipped with Fin C, Tail No. 1 (Length of Outboard Edges
Reduced to 7 1/2 Inches by Removing Strips One Inch Wide

from Trailing Edges of Fins of Table 16)
Fins 908

Airspeed 200 fps

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

Ldeg lb lb 1b lb-ft, ft
0 - 4.2 - -

2 2.7 4.4 2.8 0.9 0.32
4 5.9 4.7 6.3 2.1 .33
6 9.2 5.2 9.7 4.0 .41

j 8 13.1 6.2 13.8 6.8 . 9

10 17.3 7.5 18.4 12.4 .67

12 22.6 9.8 24.0 19.0 0.79

I
CONFIDENTIAL

T "rhis d uent contains information affecting the notionel defense of theUnlted States within the meaning of the espionage

laws, title, 1 U. S. C., 793 end 794. Its iransmiesion or the revelation of its contents In any manner to an unauthorized
person Is prohibited by low.
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Table 18

ACC Fire Rocket z 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 Edges of the Fins of Table 17)

Fins 90I
Airspeed 200 fps

Torque Center of Pressure
Angle Normal about Distance II
of Yaw Lift Drag Force Spindle (Aft of Spindle) ii
deg lb lb lb lb-ft ft
0 - 4.2 - -I

2 2.7 4.4 2.8 0.6 1.21 U

4 5.9 4.'7 6.3 L5 .24
6 9.0 5.2 9.5 2.7 .28
8 12.7 6.o 13.5 5.8 .43

10 17.1 7.3 18.2 1L 3 .62[
12 22.2 9.0 23.6 17.5 0.74

Table 19

ACC Fire Rocket E 42
Equipped with Fin 9, Tail No. 2 (LengtL of Outboard 1

Edges 7 1/8 Inches)

Fins 900
Airspeed 200 fps

Torque Center of Eressure
Angle Normal about Distance [
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg lb lb -lb lb-ft ft

0 - 4.6 - - -
2 2.9 4.7 3.0 0.5 0.17
4 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 .47
10 17.4 7.6 18.5 10.3 .56
12 21.8 9.0 23.2 15.9 0.69

CONFIDENTIAL
This deeumntconteIno information 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 unauthorized T
person Is prohibited by low.
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Table 20 '

i ,iCc Fire Rocket Z 42'
iquipped with Fin F, Tail Mo. 3 (Lenth of Outboard

4 .4s 8 6.8 Inches)

F 9ins 90
Airspeed 200 f10.

Torqlue Center of Pressure

Angle Normal about Distanceof Taw Lift Drag Force Spindle (Aft of Spindle)

de iCb Fir Rbocke t ft4

.0 - )4.3 ....

2 3.0 i 5 3.1 L 4 0 o 5
4 6.4 g 4.8 6. 8 3.1 .6
6 9.7 5.3 10.2 5.1 .50
8 33.5 6.3 U42 7.5 .53
10I 17. 6 7. 5 18. 8 1L. 7 .62
12. 22.9 8,6 2)4.2 18. 2 o.75

Table 21

I ACC Fire Rocket z 42
Squiped with Fin G, Tail No. 4 (Length of Outboard

Edges 9 1/8 Inches)
I~ inms 900

Airspeed 200 fps
Torque Center of Pressure

Angle Noral about Distance
of Yaw Lift Drag Foroe - Spindle (Aft of Spindle)
deg lb lb :6 lb-ft ft
0 0 -4.3 - --

2 3.0 4.5 3.1 1.4 0.45
4 6.3 4.8 6.8 3.0 .44
6 10.0 5.8 10.5 5.1 .19
8 14.0 6.3 14.7 7.6 .52

I 10 18.5 7.6 19.6 12.0 .61
12 23.8 9.3 25.2 18,2 0.72

!

* CONFIDENTIAL
* hs dle~am~g~en tll, information .ffectiesth. ntislI defense of theUnited States within the meaning of the sqionag.
lows, title. 18 U.S. C., 793 and 794. Its transmission o the revelotio of its contents In Any manner to an unauthofqied
peri.. is phibited by low.
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