DECLASSIFIED IN FULL
Authority: EO 135626
Chief, Records & Declass Div, WHS

Peie JAN 2 32013 .

i 3 - e T e e kg R, X Sy

T Repwodueed by
+ flmed Services Technical Information Agency

~ -,
P

S RS o R A 0 *...\d,,:-,.,qu.c,,,'u_ C e
~ g T .

“ ARLINGTOW HALL STATION; ARLINGTON 12 VIRGINIA
4 HOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR
e DATAABE 118ED FOR ANY PURPOSE OTHER THAN IN CONNECTION

Vo WITH A DEFINITEL ! RELATED GOVERNMENT PROCURRMENT OPERATION,
{ .THE U, 8. GOVERKMENT THRREBY INCURS NO » NOR ANY
it OBLIGATION WHAT:OEVER; AND TRE FACT THAT THE aovmnm: MAY .
i HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE SADD - |
é’f DRAWINGS, SPECIFICATIONS, OR OTHER DATA 18 NOT TO BE REGARDED BY

IMPLICATION OR OYHERWISE A8 IN ANY MANNER LICENSING THE HOLDER.

OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING RIGHTS OR
PERMISSION TO MANUFACTURE, USE OR S8ELL ANY PATENTED ON
THAT MAY IN ANY WAY BE RELATED THERETO, ’

gL
[

Office of the Secretary of Defense S U i-( ng

- Chief, RBD, D WHS - e e e
Date: 237 Authority: EO 13526

Declassify: x Deny in Full:
Declassify in Part:
Reason:

MDR:_) ZM- [T #5 a-m- 1615 ﬁ-—?..

e o~ vy ARl
r—r
1
]




)

\,

NATIONAL BUREAU OF STANDARDS REPORT

DECLASSIFIED IN FULL
Authority; EO 13526
Chief, Records & Declass Div, \_NHS

57

| 2 238 PEe AN 2 S 2013
C N 8 JORCE AMD MOMNT CHURACTSRISTIOS CF PULL SCAIE MODKIS
: s | OF TEE CHRMITAL CCRFS CLUSTER MISSIIE R2K)
' S o= AND THE 7IRE ROCKE? Ri2
. <
. Z|,=: vy R B Heald and 0 H jdane
Qv ,
T~ o
1 g
1 gg To
s WELER- U S. ARMY CHENICAL CENTR . ‘o
l u\ s =2d," PROCRRMENT AGENCY lS“A
| 3% : N
HER 1 .
1| i | @
:.nﬂ'mmnomumc
i NATIONAL BUREAU OF STANBARDS
| l e o mohn-dh:ﬂuhhm—mn- " so‘/_,-

- C

-




Page determined to be Unclassified
Reviewed Chief, RDD, WHS
IAW EOQ 13526, Section 3.5

Date: jaN 2 32013

... .. . THENATIONAL BUREAU OF STANDARDS
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and strix advisory services 1o government agencies on scientific and technical problems; in.
" ventioh and dovelopment of devices 10 serve specisl needs of the Government; and the development
of standard peactices, codes, and specifications. The work.includes basic and spplied rescarch,
_ dovelopment, engimeering, instrumentation, testing, evaluation, calibration ecrvices, and various B
consultation and information services. Resoarch projects are alao perfcemed for other ghvernmen
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agencies when the work relates to and supplements the basic program of the Burosu or whea the
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of professional and scientific societies. The Burcau itself publishes threo periodicals available from

Eog;in?»?ugtagﬂf%FiiﬂA%
prescats coniplets scientific sad techaieal papers; the Technical News Bulletin prescats summary

snd preliminary reports on work in progrese; and Basic Radio.Propagstion Predictions provides -
data for determining the best frequeiscics 1o use for radio commusications throughout the world. -
" There are aleo five series. of nonperiodical publications: Moaographe, Applied Mathematics Series, -
Handbooks, Miscellaneous Publications, ind Tochnical Notes. - . S
Informstitn on. the Bureau’s ?&:ﬂgﬂaf{mlza.g;gilnl.
Nstional Buresu of Standards (§1.25) aad its Supploment ($1.50), svailable from the Suporintendent

&gigoﬂs.‘%u«.c.ﬂ - .

P b el powl el el ped peed e eyl b

!

{
. N W e e




=t

NATIONAL BUREAU OF STANDARDS REPORT
' NBS PROJECT NS$S REPORT

0603-12-06)3) April 21, 1950 64238

FORCE AND MOMENT CHARACTERISTICS OF PULL SCALE MODEIS
OF THE CHEMICAL CORPS CLUSTER MISSIIE Elj2R1
AND THE FIRB ROCKET BL2

by R. H. Heald and G. H, Adams

Fluld Mechanics Section

Mechanic DECLASSIFIED IN FULL
¢ Division Authority: EO 13526

Chief, Records & Declass Div, WHS

Date: JAN 2 3 2013

To

U. 3. ARMY CHEMICAL CENTER
PROCUREMENT AGBNCY

Delivery Order No. CPB-105-6468

IMPORTANT NOTICE

- NATIONAL BUREAU OF STANDARDS SEPORTS are usually preliminary or progress sccounting documents

Intended for use within the Government.. Before materir) in the reports is formally published it is subjected
to additional evaluation and review. For this reason, the publication, repriating, reproduction, er open-literature

listing of this Report, sither In whole or In part, ts-net-ruthesiced-univsspermivvivmis-viteined-hrwrithg=from

Such permission s not nee
however, by the Government agency for which the Report has been specifically prepared If that sgency wishes
to reproduce additional copies for its own wse. -’

U. S. DEPARTMENT OF COMMERCE
NATIONAL BUREAU OF STANDARDS

ts. contonis in any mennee to on sed

- emm -

e



i
!

s I s T e I L O B

[

e B e B B e B o B

w— g Py

PORCE AND MOMENT CHABACTEAISTICS (F FULL SCALE MODELS
OF THE CHEMICAL CORFS CLUSTER MISSIIE BL2R1

AND THR FIRE ROCKET B2 - DECLASSIFIED IN FULL
: Authority: EO 13526
by R E Heald and G. B Adane Chief, Records & Declass Div wu&s

L e Deis: AN 2 3 2013

In accordance with a request from the Army Chemical Center,
Maryland, wind tunnel measurexents have besn made at the Natiooal v
Bureau of Standards to determine static stability, 1ift, and drag
charscteristics at various yaw presentations of twenty-cne experi- '

mental configurations of the A.C.C. Cluster Missile Ei2R1 and the Fire *

Rocket Ej2. Full soale models, consisting of thick cardboard body '
sections, (cylindrical in shaps) with attached support spindle, inter- |
changeable wooden nose sections and metal tail sections Were supplied :
for the tests by the Army Chemical Conter. The maxiwmum model diameter

was 8.75 inches and the overall length apiroximately €0 inches. Two

sets of measureaents were made, at separate times, and the results

were supplied in preliminsry form to a representative of A.C.C. at

the completion of sach series of tests. The models were fitted with s

a round nose in all tests except ons in which an ogive nose was used
(table 2), The present report is a formal sumary of the experiments,
The work was conducted in the NBS &~foot wind tunnel at an airspeed
of 200 feet per second., All measuremants were nd. with plane of

one pair of opposite fins oriemted 50 degrees to the plans of yaw.

2, PROCEDURE

The model under test was supported, by means of its attached
- side spindle, in the chuck of the flexure-plate ssrodynsmic balance.
This balance 1s capable of indicating forces in the rangs.of 0-100
pounds and momerta in the 0-100 foot-pound rangs. An indexing head
permits setting yaw angles in the horisontal plans.

——— —— - ——— o —
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In the first set of measurements various combinations of nocee,
body and tail units, both with and vithout the afterbody fairing
were used. These configurations were desigmated the Ei2R] assembliss.
One of the Bi2R1 asseablies, description and data for which are con-
tained in teble 11, is shows mounted for testing in the photograph of
figure 1. In the second seriss of measuremsuts a single nose and
body cosbination was used ami the principal modificatione consisted
of changes in fin length. The assemblies comprising this group were
designated the B42 configurations. In all cases 1ift, drag and
torquw (restoring momnt) msasurements were made at 2 degree inter-
wvals for both positive and negstive angles of yaw and the values
given in the tables are the means of cbserved values at correspond-
ing yaw angles, The measurements wers made for yaw angles renging
from 0 to the neighborhood of 420 degrees in the cases of the Ei2R1
configurstions. The test range for the BL2 configurations was 0 to
212 degrees. For all the experiments on the BLZR1L configurations -
the spindle was kept at its original point of attachmemt to the body:
Likewise, the spindle location on the body of the Bi2 was not changed
during the messurements on the latter configurations. The valuss of
torgu (restoring moment) and center of pressure position are given
in the tables with regard to thess two fixsd spindle positions.

3. RESULTS

The results of the measurements on the various configurations
of the EL2R]1 model are given in tables 1-1i. The data cbtained for
the B2 ssserblies are given in tables 15-21,

Comparison of the data of tables 1-1) shows that the largest
center of pressure values, throughout the 2-20 degree test range of
yaw wgles of the BU2B1 model, ocourred 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 spd.nilo at
2 degrees yaw to 1.62 feet aft of the spindle at 20 degrees yaw

with a mean of L U42 feet for the test range. The sccompanying values
of restoring moment (torqus) about the spindle ranged from 3.l pounds

feet at 2 degrees yaw to 68.9 pounds fest at 20 degrees yaw. The
drag walues 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 valuss for the
test range of the El2R1 assexblies coccurred in the case of the con-
figuration of table 10. This configuration which was equipped with
attached fins and 12-inch bott tail fairing gave center of pressure
distances ranging between 1.07 fest at L degrees to 1.55 feet at 20
degrees yaw. The valuss of righting moment for the assexbly varisd
betwsen 3.4 pounds feet at 2 degrees and 65.0 pounds feet at 20
degrees yaw and drag valuss ranged between 5.5 pounds at O degrees
and 16,6 pounds at 20 degrees. Other arrangemsnts of the Bj2R1
group which exhibited relatiwely large values of center of pressure
distance and restoring moment are those of tables 1, 6 (in the 2-10
degree yaw rangs), 11, 12 and 13.

The results of the measurements on the various arrangements of
the Fire Bocket XL2 are given in tables 15-21. In general, these
arrangemants 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 rangs the largest center of pressure distance
of the Bl2 series occurred when fin unit F and tail 3 (tabls 20)
were used on the model. This arrangement gave rise to center of
pressure distances ranging from O.l5 feet at 2 degrees to 0.75
feot at 12 degrees yaw and valuss of restoring moment ranging from
L4 to 16.2 pounis foet. Drag values varied between k.3 pounds at

0 degrees and 8.6 pounds at 12 degrees yaw.
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EZquipped with fin unit O and tail 4 (tadble 21) the Ei2 model
exhibited center of pressure distances almost as large as those
cbtained using the fin F and tajl 3 combination. Fitted with fin -
G and tail [ the model showed cemter of pressure distances ranging
between 0.45 feet at 2 degrees and 0.72 feet at 12 degrees yaw with
corresponding values of restoring mcment of 1.5 and 18.2 pounds feet.
Drag at O degrees for this arrangement smounted to l. 3 pounds; drag
at 12 degrees was 9.3 pounds. Other arrangements of the EL1 giving
relatively large values of center of pressure distance and restoring
moment were those of tables 15 and 17.

In conolusion reference is made to MBS Confidential Report 6237
to the Army Chemical Center in which attention is called to the
possibility of large-argls oscillations of certain finned missilas
known, on the basis of wind tunmel tests un;rg models, to possess
good statis stability. '
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Table 1 Date: |AN 2 3 2013
ACC Mispile Ei2RY (Cardboard Model) :

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

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

Torqus Center of Pressuress
Angle Normal# about Distance
Force  Spindls  (Aft of Spindle)
£

of Iaw  Lift Drag
deg A b 1b-£t
0 - ko2 - - . -
2 2.9 L5 3.1 2.6 0.65
N 6.4 .9 6.7 5.9 .88
6 5.3 5.8 9.9 10.1 102
8 U3 7.3 15,2 16.7 L10
1) 19.6 9.3  20.9 25,8 .23
12 2h.6 1Lk  26.4 .5 L3
pTY 2.5 13.7 319 2,5 L33
16 b4 153  37.3 50.5 L35
18 ¥.2  19.4 L3 58.7 L35
20 W1 22.2 9.2 66.8 136

» Computed from: 14ft x cos X + Drag x sinc\ = Normal Force.

#» Compuated from: To;

orge 4




Angle
of Yaw Lify
deg,. B
0 -
2 3.6
I 7.5
6 L4
8 17.0
0 23.0
12 2.1
u 35.6
16 - k2.7
18 50.6
20 58,0

o

Table 2

ACC Z42R]1 Missile
Bquipped with Ogive Nose and 26-Inch Marrow ¥

DECLASSIFIED IN FULL
Authority: EQ 13526
Chief, Records & Daclass Div, WHS

Date: JAN 2 32013

Pins 90° ’
Airspeed 200 fps
Torque Center of Pressure
Normal about Distance

Drag Force Spimile (Aft of 3pindle)
i 1 . Ib-£t 1)

6.5 - - -

&9 3.8 0.3 0.08

7.4 80 0.8 .10

8.3 12.2 2.1 17

9.5 -18.1 i 24
L1 2k6 7.9 .32
3.2 3.2 1.8 «38
15.7 368.3 16.7 oLl
18.7 Ué.2 22,6 Je
22,6 55.1 29.7 .5k
26,5 63.6 37.0 0,58

‘# Fins mounted on body, extending forward from base

. ————— ——— —— - oS —————
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. o Table 3 Pty AN 2 3 2013
i i ACC E2R1 Missile

Bquipped with Round Noss and 26~Inch Narrow Finse
‘ T Fins 50°

. - Alrspeed 200 fps

" Torque Center of Fressure
‘ ]. Argle Normal sbout Distance
. of Yaw Lift  Drag Force Spindle (Aft of Spindle)
L B b lbefb £
I it v R :
2 3.6 6.9 3.8 0,6 0.16
‘ ]: L A A1 7.9 L1 L1k
6 11.8 8,2 12,6 2.6 .21
\ I 8 167 94 18 L .28
10 22,3 1LO0 239 8.0 .33
‘ ]_ 12 26.5 133 3.6 125 A
U 35.1  15.9 Y 4 17.2 A5
- 16 k2.2 18.8 45.8 23,2 «51
- 18 Ww.h 223 53.% 29.8 .55
20 $7.3 26,5  63.0  37.0 0.59

# Fins mounted on body, extending forward from base.
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Table T UAN 2 32013
ACC Bl2R) Missile l
Zquipped with Round Nose and 10-Imch Karrow Finse
i : Fins 90° . '
Airspeed 200 fpe ’
| 'rorqu- Center of Pressure ' ;
Angle Normal Distance !
of Yaw Lift Drag Force de.ndh (ALt -of Spindls) )
g B B . e £ B |
0 - 4.1 - - - ,' :
2 2.9 &L 3.1 11 0.35 . ' ‘ e l
L S. 7.0 6.3 LY ‘ .22 ! :
2 6 900 7. 6 9- 8 207 . 28 l ‘
| 10 17.3 906 1808 7-3 039 ‘l
12 20.0 10,9 2.8 10.0 b l ) . ;
m 23. 6 12. 1l 250 8 12.7 . )49 s i l
16 281 140  30.9 16.5 .53 ' l :
' 18 32.3 163  35.7 20.0 56 :
| 20 368 188 LL1 24O 0.58 R
i
! |
# Fins mounted on body, sxtending forward from base. . l .
| |
]!
j
| i
|
W ]
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_Table §

ACC Bli2R1 Missile ‘
Zquipped with 10-Inch Narrow Fins and Pinned Boattail®

Fins $0°
Airspeed 200 fps

Torque Center of Pressure

i ut Distance
:lfg]!:v Lift  Drag m ;bp:ndh (ALt of Spindls)
Heg, B, B L bty 1]

0 - k.6 - - -

2 2.2 b7 2.3 0.4 0.17
4 5.5 5.0 5.9 L1 .19
6 8.9 5.4 9.4 3.1 .33
8 12.8 6.4 135 6.2 .obb

10 17.8 7.9 18.9 n.6 .61

12 22.7 9.4 22 17.9 .

1 28,1 115 .0 2h.5 .82

16 33.8 40 6L 32.6 .5

18 38.8 16.4 k2.0 39.6 9k

20 b3 29.4 48.3 47.3 0.98

# Pins mounted on body, extending forward from base,
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rable 6 Date: JAN 2 3 2013

ACC BU2R1 Missile
Equipped with Extensicn Fins at Rear of Unfimmed Bosttail

Fins 90°
Airspeed 200 fps
rorqm Center of Pressure
Angle Normal Distance
of Yaw Iift Drag  Force smnu- {afs ot apam.)
deg b .1b et Fa
0 - 5.1 - - -
2 3.7 S.1 3.8 k5 L18
4 7.1 5.6 7.5 9.0 L20
6 10.9 &3 1.5 13.6 118
8 L3 7.0 15.1 17.3 L1
10 17.0 8.3 18.2 19,7 1.08
12 9.7 100 213 20.5 . 0,96
1) 2L5 1.5 23,6 19.0 .8
16 23.3 13.5 26.1 147 6
18 254 15.3 268.9 15.6 .5k
20 273 112 L6 13,5 0.43

.,

 ——— —————— ™ ———— i -
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' Table 7 :

ACC El2R1 Missile
- Equipped with Extension Fins Ahead of Unfinned Boattail
| .

5 Fins 90°
' : Airspeed 200 fpe
i Torque Cenuter of Fressure
‘ . BT Lt Do o owt (A%t of Spinle)
.‘[ deg . B b _1b_Ibft £
: 0 - 5.3 - - -
i ! 2 L3 5.6 b5 L2 0.27
1 [ L 8.6 6.2 9.0 5.8 .6k
- 6 3.1 6.9 3.8 1.3 .8
! l. 8 15,9 81 17.8 Uk 8
10 19.9 9.7 2L3 5.3 .72
| a_ 12 2.1 1.2 23.9 1.6 <
u 2L.5 12,9 26.8 16,1 .60
[ 16 27.0 U8 0.1 157 .52
18 29.8 169 k1 163 .18
20 33.0 19.2 M6  18.1 0.48

—— S - - — i . st
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5.9
8.7
1.7
15.2
18,9
22.7

" 26.6
30. 4

85'6'\;55&0#'~°F&5
t.l
v

Table 8

ACC EL2R) Missile
Bquipped with Sub-Caliber Fins and 18-Inch Fairing

DECLASSIFIED IN FULL
Au.thority: E0 13526
Chief, Records & Declass Div, wHs

P JAN 2 3 2013

Fins 90*
Airspeed 200 fps
Torque Center of Pressure
Normal about Distance

Drag  Force Spindls (Aft of Spindle)
3.8 - - -

328 L6 0.2 0.13

bl 2.8 0.2 .05

L6 6l 11 17

52 93 L1 +12

6.0 12,6 6.2 b9

7.3 164 9.6 »59

8.6 20. L 13,7 67

0.3 247 18.2 7%
12,1 29,0 23,0 79

U1 33.4 27.8 0.83 -

Fad
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Table 9

ACC El2R1 Missile
Equippsd with Sub-Caliber Fins, ghroud and 18-Inch Fairing

¢ ——————— e e ——— -

DECLASSIFIED IN FULL
Authority: EO 13526

Chief, Records & Declass Div, WHS
Date:

JAN 2 3 2013

Torque Center of Fressure

Fins 90°
Adrspeed 200 fps

Normal about
5.3 - -
S.4 L2 0.6
5.6 32 ok
61 5.6 0.5
6.6 8.4 L1l
7.6 1.7 3.7
8.6 15.0 6,7
9.9 18.7 10.3
1.4 22,9 15.0
13.1 27.0 18.9
15.0 3L} 23.6

Distance
(Aft of ripﬁndh)

e

0.50
13
.08
.13
.32
A5
.55
N
.10

0.75

- e e e —— - -
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Table 10

ACC Ei2R1 Missile
Equipped with Boom-Attached Cut Out Fins and 12-Inch Pairing

DECLASSIFIED IN FuLL
Au@hority: EO 13526
Chief, Records & Declass Div, WHs

Date: JAN 2 3 20]3

Fins 50°
Airspeed 200 fps
Torque Center of Pressure
Normal about Distance

Drag Force  Spindle (Aft of Spindle)
I b b1t

5.5 - - -

5.7 2.9 3.4 117

62 6.1 6.5 L07

6.8 9.7 12,0 L2

7.6 13.4 1.4 130

86 1.6 23.8 L35

9.8 22,2 3.2 Ll

©1L3 26,8 38.9 L5

13.1 L9 L.k LY
5.1 36.8 55.9 1.52
16.6 65.0 155

Ry . .
'
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Table 11 JAN
]] ACC Ei2R1 Missile
With Attached Fins and 18-Inch Pairing
Pins 90° |
! I Airspesd 200 fpe
Torque Center of Fressure
: I Angle Normsl  about Distance
' of av Lift Drag  PForce Spindle  (Aft of Spindle)
deg b b b 1beft Iy
I 0 - 5.h - - -
2 3.1 5.6 3.3 2.8 0.85
! I i &4 6.0 6.8 7.6 L12
! 3 9.8 6.8  10.5 12,7 121
= 8 nn 6 70 7 1!‘05 18- 7 10 29
' l 1 17,4 86 186  25.5 137
. 12 20.9 9.8  22.5 3L3 139
' ]_ U 23.4 10.6 25.3 36.2 LL3
16 25.5 1.7 27.7 .3 Ll
]: 18 29.5 12,9 32,0 47.1 L7

A

J



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

Angle
of Yaw

deg

ek ERBooesmo

Litt

2.

2.5

5.5

8.8
12,2
16,5
20,7
2L.9
29.4
32.9
37.0

e

Date

Tabls 12
ACC BL2R1 Missile

DECLASSIFIED IN FULL
Authority: EO 13526
Chuef Records & Declags Div, WHS

" AN 2 32013

Torque Center of Pressure

Fins 90°
Airspeed 200 fps
Normal about
Drag Force Spindls
N 1b 1b-£t
5.3 - -
5.4 2.7 2,9
5.8 5.9 6.6
6.6 9.5 1.5
T4 13.1 16.9
8.5 17.8 23.9
9.8 22.3 3.0
1.2 26.8 38.1
12.7 3.8 5.7
U5 35.8 53.2
16,6 0.5 6Ll

Distance

(aft of Spindle)
%

.07
L12
L21
129
134
139
42
Luk
L9
L52

+ ——
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Table 13
ACC El2R) Missile
Equipped with Cut Out Pins and 25-Inch Pairing
Fins 90°
Airspeed 200 fps

Torquse Center of Pressure

Angls Normal  about Distance
of Taw Lift Drag Force  Spindle (Aft of Spindlse)
deg Jdb 1 1b b1t £t
0 - 51 - - -
2 2.7 5.2 2.8 2.8 .00
4 5.7 S.7 6.1 6y .05
6 9.3 6.3 9.9 10.9 L10
8 12,8 7.2 13,6 16.2 L19
10 16. 8 8.3 18.0 22.5 125
12 2L3 9.5 22,8 29.5 L29
1 25,6 111 27.5 372 L35
16 30.2 130 32.6 5.2 L3
18 k9 151 37.8 53.9 L43
20 .1 17.6 L3.8 6.3 L2

e —— e ——————— - ———— & - - —
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Table 14
ACC El2RY Missile

Equipped with Pins Not Cut Out and 25-Inch Fairing
Fins 90°
Airspeed 200 fps

Torqus <Center of Pressure

Angle " Normal about Distance
of Yaw Lift Drag Force  Spindle (Aft of Spindle)
deg . B B b Iboft )
0 - 5.3 - - -
2 2.7 S.L 2.9 3.4 117
L 5.6 5.8 6.0 7.4 .23
é 9.0 6.k 9.6 12.3 1.28
8 12.4 7.3 13.3 17.8 L3k
10 16.3 83 115 2y L39
12 19.4 9.6 2L0 32,0 152
i 2.8 n.y 26 39.9 1,50
16 29.5 13,0 32.0 b9.5 155
18 3h.3 L.y 32 59.1 159
20 39.0 17,2 k2.6 68.9 L62
Tabls 15

ACC Fire Rocket B 42

Equipped with Fin A, Tail No. 1 (length of
Cutboard Edges 9 1/2 Inches)

One Puir of Fin Blades 90° to Flane of Yaw

Airspeed 200 fps
Torque Center of Fressure
Angle Normal about Distance
of Yaw Iift Dreg Force  Spindle (Aft of Spindls)
geg B B B boft £
Q - h. 3 - - -
2 2.5 bk 2.7 0.5 0.19
I 5.8 L8 6.1 L9 .31
6 9.6 S.L 1.1 L2 L2
8 13.7 6.3 Ul 8.1 .56
10 18.6 7.8 19.7 .9 .76
12 k.o 9.6 25.5 22,4 0. 88

}

e . i e oo o




.
S

- e H e B i B e

o

DECLASSIFIED IN FULL
Authority: EO 13526
Chief, Records & Daclass Div, WHS

Date: JAN 2 3 2013

Tabls 16
ACC Pire Rocket B lj2

Bquipped with Fin B, Tail No. 1 (Length of Outboard Rdges
Reduoed to 8 1/2 Inshes by Removing Strips One Inch Wide
from Trailing Zdges of the Fins of Tabls 15)

Fins 50°
Airspeed 200 fps

Torqus Center of Pressure

Argle Normal about Distance
of Yaw Lift Drag Force Spindle (Aft of Spindle)
deg D b 1b Ib-ft £t
0 - b3 - - -
2 2.9 L5 3.0 0.5 0.17
L 6.2 b8 6.6 2.0 .30
6 9.2 5.4 9.7 3.3 .34
8 13.7 6.4 Ul 7.5 .52
10 18,3 7.7 19.4 13.6 .70
12 23.1 9.4 2L.6 20.4 0.83
Tabls 17

ACC Fire Rocket E 42

Zquipped with Fin G, Tail No, 1 (length of Outboard Biges
Reduced to 7 1/2 Inches by Removing Strips One Inch Wide
‘from Trailing Diges of Fins of Table 16)

Pins 90°
Airspesd 200 fps

Torqus Center of Fressure
Angls Normal about Distance
of Yaw lift Drag Force Spindle (Aft of 1:piml].e)
m T

deg 1b n 1b-ft

0 - h.2 - - -

2 2.7 L.k 2.8 0.9 0.32

k 5.9 L7 6.3 2.1 .33

6 9.2 5.2 9.7 L.o Wh]

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
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Table 18 Date: JAN 2 3 2013
ACC Fire Rocket B L2

Squippad with Fin D, Tail No. 1 (length of Outboard Zdges

Reduced to 6 1/2 Inches by Removing Strips One Inch Wide
from Trailing &iges of the Fins of Table 17)

Pins 90°
Airspeed 200 fpe
Torqus Cemter of Pressure

Angle Normal  about Distance
of Taw Lift Drag Porce Spindle (Aft of Spindls)
Qeg B B B bt £
] - b2 - - -
2 2.7 b.b 2.8 0.6 L21
N 5.9 L7 6.3 L5 .24
é 9.0 5.2 9.5 2.7 .28
8 12,7 6.0 13.5 5.8 43
10 17.1 7.3 18.2 L3 .62
12 22,2 9.0 23.6 17.5 0.74
Table 19

ACC Fire Rocket B 42

Equipped with Fin K, Tail No. 2 (lengtii of Outboard
Rdges 7 1/8 Inches)

Fins 90°
Adrspeed 200 fps

Torque Center of Pressure

Angls Normal about Distance
of Yaw Lift Drag Force Spindle  (Aft of Spindle)
deg 1b 1b b _Ib-f% ft
0 - b6 - - -
2 2.9 L7 3.0 0.5 0,17
h 6,0 5.0 6.k 2.0 .31
6 9. 5.6 10.0 3.9 .39
8 13.2 6.5 13.9 6.6 A7
10 17.4 7.6 16,5 10,3 .56
12 2.8 9.0 23.2 15.9 0.6
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ADC Pire Rooket B 42

Equipped with Fin P, Tail No. 3 (length of Outhoard
llg:sB]/BImhu) . .

Fins 90°
Adrspeed 200 fps
Cl Torque Center of Pressure
Angls Normal about Distance
of YIaw lift Dreg Foros  8pindle (Aft of Spindls)
dsg b b B et r
. -0 - b3 - - -
2 3.0 L5 3.1 Ly 0.15
b 6.b L8 6,8 3.1 WUb
6 9.7 53 10,2 Sl .50
8 13,5 6.3 2 7.5 53
10 17.6 7.5 18.8 .17 N ]
12 22.9 86 24,2 18.2 0,75
Table 21

ACC Fire Rocket % L2

Zquipped with Fin G, Tail No. L (length of Outboard
ldgt:s;IIB Inches)

Fins 90°
Alrspeed 200 fps

Torque Center of Pressure

Angle Normal  about Distance
of Yaw Lift Drag Force .Spindls  (Aft of Spindle)
Lg B B b bt 1t

0 - L3 - - -

2 3.0 b5 3.1 L 0,45

L 6.3 4.8 6.8 3.0 oLl

6 10,0 5.8 10.5 5.1 L8

8 U0 &3 U7 7.6 W52

10 185 7.6 19.6 12.0 6 .

12 23.8 9.3 25.2 18,2 0.72 .

o —— ——— — —— - —



DECLASSIFIED IN FULL

Authority: EO 13526
Chief, Records & Declass Div, WHS

Date: JAN 2 3 2013

reat



—

Page determined to be Unclassified
Reviewed Chief, RDD, WHS

1AW EO 13526, Sectlon 3.5

Date: JAN 2 3 2013

U.8. DEPAKTMENT OF COMMERCE
Frodoriok H. Mualler, Sscreswry

NATIONAL BUREAU OF STANDARDS
A. Y. Asiits, Divecter

THE NATIONAL BUREAU OF STANDARDS

'lhmp-o(nunmouh National Hureau of Standards at its mujor laboratorics in Washington, D.C., and
Boulder, Mhmﬂhhbﬁwwhﬂuofd&&vm-ndwwwmmmlm
In general, esch i fudi devel t, and enginsering in the field indicutod by
its title. AWduedmohbmivhm.udoldumtwbhﬁmnwunullnlnndso(lhlron
cover,

WASHINGTON, D.C.

Electricity and Electronies. Reai snd R Eloctron Devices:  Electrical Instruments.  Mag.
petic Mwu Diclectrics. WM Elcctronic Instrumentation. Electrochemistry.
Optics and Metrology. y and Colorimetry. le«w'r-phk Technology. Tongih. Engineering
Moetrology. ) _ . L
Heat, Temp Physies. Th dynimics.” Cryogonie Physics. 'Rheology. Molecular Kinetics. Froe
. Radicals Rescarch. *

Atomic and Radiation Physics. Spectroscopy.’ Rediometry. Mass Spectrometry. Solid State Physics.
Electron Physics. Atomic Physies. Neutron Physics. Radistion Theory. Radiosctivity. x-uya. High

Energy Radiation. Nucleonic Instramentation. Ihdinlopul Equipment.

Chemistry, Orglmc Couhp. Sud‘uo Gllcmhry. Organic Chemistry, Analytical Chemistry, lnorganh
Chemistry. El P and Properties of Gases.  Physical Chemisiry. Therno.
chemistry. Sp hemistry. Pure Sub

Mechanics, Sound. Mechanicel Instruments. Fluid Mechanics. ¥ingincering Mochanics.  Mass anid Scale,

Capacity, Dessity, and Fluid Metors. Comburtion Controls,

Organic and Fibrous Materiale. Rubbor. Toxtiles. Papes. lesther. Testing and Specifications, Poly.
mer Structuce,  Plastics.  Dental Rescarch.

Metallurgy. Thermal Metallurgy, Chemins]l Metslurgy. Muchanical Metaiturgy. Corrosion. Metal
.Physics.

Mineral Products. Engineering Cecamics. Glass.  Refi ies. E led Metals. Constrution and Mi.
* crostructute. '

Building Technology. Structural Engineering. Fire Pratection.  Air Conditioning, Heating, and Refrigera.
don. Floor, Roof, and Wall Coverings. Codes and Safety Standards. Heat Tmui« Concreting Materisls.

Applhtllhthuntlu. Numerical Analysis. Computation. Statistical Engineering, Matbematical Physics.
Dats Processing Systems. SEAC En;ineonng Gmp. Components and Techniques, Digital Cltwnry

. Digital Systoms. Analog Systems. Application Engincering. -

. Oﬂuofnndolmmhm o Offion of Weights and Muqun.

BOULDER, COLORADO

(‘zyoqcnlc Engineering. Cryogonic Equipment. Cryogenic Processes. Prolnmeu of Materiale, Gas Lique- -

Radio Propagation Physics. Upper A
Services. Snm-Earth Relationships. VHF Research, Radio W-mug Services. Airglow and Auroes. . Radio

Am-y and Arctic Propagstion.

Radie Propegation Engincering. Data Baduetion I jon. Modulation Resesrch. Radio Noise. |

‘l'mpmphem Mcasurcments. Tropospheric Analysis. Propegation Obstacies anwmin. Radio-Meteor-
ology. Lowsr Atmosphere Physics.

Radio Standarda, Migh Frequency Electrical Standarde. Radio Bmadcsst Service. High Frequency Tm.
pedance Standsrds.  Elentronie Calibeation Center.  Microwave Physics.  Microwave Ciromit Stamdarck
Radio Communication and Systems. low Frequency sml Very Low Prequoncy Regoarch. High Fre.

quency snd Vary lligh quemy Research.  Ultra Migh Frequency and Supee High Frequency Resrarch. Modula-
ton R h. Navigetion Systems. Systoms Analyeis. Fickl Operations.
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