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I. Lureduotion

The incorporation of the adjustable rear latch and the aingls aileron
mathod of comtrol imto the design of the wing tip coupling mechanism has
necessitated ths extansion of the enalysis of the stability of the combimation
to include the effect of altitude, speed, weight ratios, and control ratioca.

This report pregants the results of an annlog-computer imvestigation
of the lavel-flight stability of the F=84 ~ B-29 coupling scheme undertaken at
the Office of Air Rescarci, Wright-Patterson Air Forces Base, Dayton, Ohio,
during the week of November 27, 1950.

Subsequent analysis of tie tvo-point method of control using an
imreased mmber of degrees of freedom has indicoted unstable motion; hemce
the results given in this report should be reviewed with this foot in mind,
An alternative method of conmtrol, using auto-pilot compenents and a single-poimt
method of attachment, is now in the process of irwestigation and will eventually
supersede the two-point method of control analyzed in this report.
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il. Sugmary

The motions resulting from symmetrical disturbances and also from
antiesymmetricsl disturbances were obtained for 270 possible flight conditions
in accordance with the schedile of rmns given in Teble I. The results of the
enalysis are tsbulated in Teble III, for the four-dsgree of freedom systems
Imvestigated, In all of the 540 conditions amslyzed, the resultant motions of
the flexible combinations with single aileron control wers stable and amply-
damped, confirming the advisabllity, at least theoretlcally, of using single
ailaeron comtrel, Figwe II(s) and II(b) are representative of the records
obtalned from the caomputer.,

Subsequently, the addition of a {ifth degree of freedom to the equa-
tions of motlon for a symmetric distwbance, namely, ability of the B-29
alrplane to iranslate vertically, has resulted in unsteble motion (See Fig.
III(a) and (b)), and hos nocessitated an analyticsl study of the one=point
method of attachment previously mentionsd,

]
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Table I Schedule of Rus Done at Offioe of Air Research
December 4, 1951 - Symmstrical and Anti-8ymmetrical

Motlon (6 sheets) = = = = = « = c @ e v 0 0 - - - o 12
Table II
4. Symmetrical Motion Equations = = -« - = = = = = = = - -~ 18
B. Anti-Syrmetrical Motion Equations = = = = = = - - - == 39
C. Mass and Inertic Chorscteristics = « = = « = - = = a =@ 20
L. Coafficienmts of Equations of Motion = = = = = = = - = -=-2
Runs §1-270 (90 shoets) .
Table III

4. Maxinmuu Amplitudes of Cscillstions
Symetricel Hotion (10 shoots) = = - = @ = = = = = = = = 111

B. Maximm Anmplitudec of Oscillations
Anti-Symmetrical Motion (10 sheets) = - -~ « = - - - - 122
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Dage No.
Pig. 1. Modes of Motion Considsred in Flexible
ing Anal;sis of Wing Tip Coupling = - = = = = = 133
Fig. II.
A. Typlcal Computer Record - Symmetrical Moticn
Runs #1221, 122, and 123 = = = = = = = = - - 132

B. Typical Computer Record - Amti-8ymmetricel Motion
huns #1241, 122, end 123 = = = = = = = = = --= 135

Fig. 111,

[ [
.

Run #86 ~ Symmetricel Motion - wWTlerm
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B. PRun 26 - Symmetrical Kotlon - W Temm
Progoit = = = = = = c e e @ == == = = .- 137
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Y. GCosffioiante & vabala

Mass of B-29 Airplane, slugs
Mass of F-8, iirplane, slugs

Dynamic Pressure * % f v2 » 1ba. per sq. ft.

Velooity, ft. per sec,
Roll Moment of Insxrtia of B-29 Airplane, xall.x;v\{gue;-f*t..2

2
Piteh Moment of Inertia of B«29 Adrplans, sluge-ft.

Radius of Gyration of F-84 Airplans it Rall, ft,

Radius of Gyration of F-8, airplans in Pitch, ft.

Distance from elsstic axis of B-29 wing tip to
F-8, center of gravity (Fig. I), ft.

Distance from B-29 center of gravity to B-29 wing

elastic axis measured at wing tip, ft.
= 3.25 ft. for .26 MAC B-29 center of gravity.

Distance from B-29 center of gravity to center of
precsure of horizontel teil, ft.

Distanco from F-8, cemter of gravity to center of
prescewrs of horizontal tail, ft.

Sexi-spen of B-29 airplane, ft.
Seni-span of F-8, airpleane, ft.
Conter of gravity position of F-8, airplans, fraction of KiC.
Naximum value of pitoh distrubance over B-29 airplans, ft/sec.
Maximm value of pitch disturbance over P=84 airplane, ft/sec,
Maxizum value of rolling disturbance, ft./sec.

Automatic Adleron drive ratio

0747t [1 < gme5t]

allaron deflection
flepping “eflestion

CONFIDENTIAL



7727 777 O AVIIATION Report No._ EDR-C905-104

compoOmIrION Page No. 7

Date May 11, 1951
CONFIDENTIAL

Vertical displacement of B-29 center of gravity, ft.

Roll displaccment of B-29 wing, radians

Pitoh displacement of R~29 airplane, radians

Bending displacement of B-29 wing tip relative to fuselage, ft.
Slops of B-29 wing tip in bending, radians

Flapping deflection of P-8, airplans, radians

Tarsional deflection of B=29 wing tip relative to

fuselage, radians

. .o 2
46 da” e
8, 0, ote. ’ <~ eto,

8'—@“\’40“
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Vi. QRdscusolop

A. Eguationgof Notion

The genersl form of the equations of motion given in Tables II-4 and
II-B is used to coupute the system of differentisl equations (Tables II-D)
that ere solved on the analog computer., The possibls degrees of freedom are
shown in Figure I, from which the equetions of motion are derived through an

application of Newton's Law; namely:
Ia; = 7 External Farces - - - - - = (1)
Zmi"ixi = sttornal Momerts ~ ~ - - - {(2)

where s
w4 is the mass of a particls

83 1is the abeolute aoceleration of the partisle considered
xy is an arm of the perticle from en axis unier consideration,

Replacing the acoelerstion, aj, by its equivalent in terms of the mode variables 2
and noglecting products of the varisbles end their derivatives (small perturb-
ations), leads to the set of equations of Table II-4 and II-B.

Symmeiric motion 1s caused by a symmetrieal vertical gust disturbance
end implies that no roll (ff) ocours., Similarly, amti-gymmetric motion implies
no piteh of the B=29 airplane (8), and mo vertical translation of the B=29
center of gravity (ul),

CONFIDENTIAL
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The results shown in Table III-4 for symmetrie motion were obtained

for a four dsgree of freedom system oconteaining @, 9,@, and oC
varisbles|since 835(9)] , essuning that the influamce of UY
upon the resultant motion was negligible, Subsequent alm.ly:ia indicated
otherwise. -

The results shnown in Table III-B for anti-ﬂgmotrin motion were obtained
£3r a four degree of freedom system consisting of §, ‘d, P , amd oC vari-
Gblﬁao

}
B. Guet Distwxrbancen

The design gust cistributions considered in this repart consist of

vertical gusts having symmetricel and anti-symmetricsl components, Tho
motion resultin: {rom a horizontal gust has not been treated hege, but is amen-
able to annlytic solution and had been previously computed, Sirce the equations
of motion are limear, the total motion in any variable is the vectarinl sum of
that caused by the symmotricsd st (Teblo III=A) and that caused by the anti-

symetricel pwt (Teble III-B), 4
The symotrical gust distribution is:

Sparwise: ]
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Altitude Imax. Inax,
‘ == Ao e - e e e
z Sea Level 14.0 ft/sec 7.3 ft/s0c
; 20,000 ft. 174 ft/sec *9 Tt/e60
| 35,000 ft, 21,0 £4/sec .8 ft/sec

The anti-symmetrical gust distribution is:

L':'z:)e,qq

where ths maximm value of Z i3 obtained from the table below:

Tha varistion of the gust magnitude, both symmetrical and anti-

B-19+ 1 F-84
i '1

SPAN

Altitude P nax.

Sea Level 6.8 rt/se0
20,000 f¢, 9.2 ft/sec
35,000 ft. 12,0 £t/s8c

symstricsl, vwith time is given by:

<M

Imax.
Tnax,
Snax.
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wbere o075t [1 ) a-.ﬁt] - X, end corresponis to & gust gradient

distarce of approximately ten B=29 msan asrodynsmis echord lsngthe.

C. Resulta of dnalog Commuter Investigation
The maximm veluss of the resultant oscillations are given in Table III-A

for symmetrical motion, and in Table III-B for the anti-symmetrical motion.

These valuss wers gbtained from the computer records of the 540 rums, a typisal

i oms being shown in Figure II-A and Figure II-B far Runs #121, 122, and 123.

' The results indicate that single-eileron operation would provide satis- (
factory and stable motion, and that the effect of imsressing K, which is the

% -&dleron daflactdon | 1s to reduce the maximm magnitude of the
Tl o flapping deflection ! e ¢

flapping deflection, P . (
The resultant motion produces tip loads and moments on the B=29 wing tip f

i ——
S

TS

vhich are given by: (
A Vertical Reaction Load at Neutral Axis of B-29 Ving = 2910 y (1bs.)
where y is obtained {rom Tsobles III-A amd III-B,

A Torsional kioment about N.A. of B=29 Wing = 665 x 10° o (f't.-1bs.)
wvhere (¢ is obtained from Table III-A and III-B,

Whon the vertical translation of tue B=29 airplans is included in the ¢
equations of symmetriccl motion, the transient response is not appreciably
changed but a slow divergence 1s indisated. This effect is shown in Figwre III-A

i and III-B. The presence of this divergence implies that hands-off flight is
: thecretically not feasibls with a meohanically actuated single-aileron comral

| and has led to an imvestigation of a single-point method of attechment employ-
(y.f ing an automatic pllot typs of comtrol.

| CONRIDENTIAL
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B WING TIP COUPLING PROJECT 'MX-1016
9 SCHEDULE OF RUKS DONE AT 0.A.R. DEC, 4, 1950
ANTIBDMHETRICAL & SIMYETRICAL ¥OTICN
Rm # Altitude l Speed (ft/sec) W, (#) Woo(#) K L’S& Positian
% Sea Level 259 14500 90000 0 .280 MAC
® M 1.5
3, 3.0
%" 105600 0
5 1.5
1.6 340 —
7 120000 0
8 1.5
9 . 3 —_ |
10 344 90000 0
111 1.5
12 3 e
13 105000 0
1 1.5
15 3 —
16 . 120000 0
17 1.5
|18 . I B N
"19 410 90000~ | C ) -
|20 1.5
ﬁ 2L R 4 3
R 52 105000 0
2 1.5
|24 3__ 1.
r25 1206000 )
126 1,5
| 27 o 3 4
B - %9 13000 | 90000 | 0 ]
[ 29 1.5
0 | I 3
! . 1050600 0
!32 105
133 3
EA 120000 0
; y
¥ ST —t+—gpow 1 0
! 38 105
39 3
40 105000 0 -
A 1.5
42 3
43 120000 (1]
i 1.5
45 31,
5 210 50000 0.
O 41 1.5
15 o8|
$-1-12 CONHDEN '
- Ravy W)
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. Schedule of Runs (continued) :
R # Altitude Speed (ft/scc) Wy, () Mo (#) K |GGy, Position
3‘=‘JF—"‘”—=‘“— e
50 Sea Leval 410 13000 105000 1o5 [280 MAC
| 51 3
52 : 120000 0
33 : ;.5
55 259 11500 90000 0
56 1.5
57 ‘ 3
58 105000 0
5 | 1.5
60 .3
a 120000 |~ O
63 '3 _
64 344 90000 0
| 65 1.5
66 3
67 105000 0
| 68 1.5
L& 1. 3
| 70 120000 0
T 1.5
72 3
L 4 173 410 90000 0
74 1.5
175 3
|76 105000 0
i 1.5
|78 3
79 120000 0
| 80 1.5
H 81 3
- 82 20000 354 14500 20000 0
' 83 1.5
| 84 o 3
85 105000 0
| 86 1.5
87 3
88 120000 0
' 89 1.5
90 3 . .
91 434 90000 0
92 1.5
23 3
94 105000 0
95 1,5
96 3
97 120000 0
(@ 98 1.5
P9 3
5-1.72 A
Rev, 2/ %9
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The results shown in Table III-A for symetrie motion were obtained
for a four degree of freedom cystem containing 8, Y ) p 9 and 0C
miables[zime 8*“‘ 5(9)] y espuning that the influence of WY
upen the resultant motion was negligible. Subseocuent gznal!ysi& indicated

otharmtize,

The results siown in Table III-B for anti-symmetric motion were obtained
for a four degroe of froedom system consisting of #, (j‘ 6) , and OC vari-
J
ebles.

B. Gust Digtwbances

The design gust distribubions comsidered in this report consist of
vartical gusts having symmetricel and anti-symmetrical components, Ths
motion resulting from a horizontal gust has not been treated hege, but is amen-
able to analytic solution and had been mreviously computed. Since the equations
of motion are linear, the total motion in any variable is the vectarinl sum of
that caused by tho symmotrical gust (Table III=-A) and that caused by the amti=
symmetricel gust (Teble III-B),

The syrmetricel gust distribution is:

Sparwise

Lwl-T2
Rev, 2147
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where the maximum values of x and y are oblained from the table below:

e

Altitude Xaax. Ymax, »“
; Sea Level 1440 ft/sec 7.3 ft/soc :
; 20,000 ft. 174 ft/sec| 8.9 ft/sec !
35,000 ft, 21,0 ft/sec| 10.8 ft/sec
7" i 1
% The ami-symetrical gust distribution iss
!
| o e
. B9+ 1F68s
r SPAN —
where the maximm value of Z is obtained from the table below:
Altitude 2
;::
E Sen Level 6.8 ft/se0 '
I 20,000 £, 9.2 ft/sec
35,000 ft. 12,0 ft/sec
‘ The varistion of the gust magnitude, both symmetrical and anmtie-
o symetrical, vith time is given by:
x Taax., |
1 vl RS PR
) $-1-72 frA 3ay N TR B
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, 9-@75‘& [‘1 - e“*ﬁt] = X, and corresponds to a gust gradient

distarice of approximately ten B=29 mean serodynsmic chord lengths.

The maximm veluss of the resultant oscillations are given in Table III-A
for symmetrical motion, and in Table III-B for the anti-symmetrical motion.
These values were obtalned {rom tbe computer records of the 540 rums, & typiscal
one being shown in Figure II-A and Figure II-B for Runs #121, 122, and 123,

The results indicate that single-aileron operation would provide satis~-
factory and stable motion, and that the effect of inmsreasing K, which 1s the

" ~&dleron deflgetion | is to reduce the meximm tude of the
ratio ot Rleapping deflection ' Regnitadte; of

f1apping deflection, )’5 .
The resultant motion produces tip loads and moments on the B-29 wing tip
which are given by:
A Vertical Reaction Load at Neutral Axis of B-29 Wing = 2910 y (1lbs.)
where y is obtained from Tesbles III-A and III-B,

A Torsional koment about N.A. of B=29 Wing = 665 x 10> oc (ft.-1ba.)
vhere OC is obtained from Teble III-i and III-B,

When the vertical translation of the B-29 airplane is included in the
equations of symmetriesl motion, ths transient response is not appreciably
changed but a slow divergence is indisated. This effect is shown in Figure III-A
and III-B. The presence of tLis divergence implies Lhat hands-off flight is
theoretically not feasible with a mechanically sctuated single-aileron corbrol
and has led to an investigation of a single~point nethod of attaclment employ~
ing an autometic pilot type of comtrol.

CONFIDENTIAL
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I Date . May 12, 1933
g WING TIP COUPLING PROJECT 1X-1(16
9 SGHEDULE CF RUNS DONE AT 0.A.R, DEC, 4, 1950

ANTI-SDMMETRICAL & SIMMETRICAL MOTION

Ran # Altitude Speed (ft/sec) | Wg (#) o) | K |00g, Positiom
é Sea Level 25 14500 90000 0 280 MAC
[ 4 1.5
3 3.0
% 105000 0
5 1.5
6 3,0 ——
7 120000 0
8 1.5
9 : . 3
10 344 90000 0
Sh 1.5
12 3 e
13 105000 0
(L4 1.5
15 3
| 16 126000 0
17 1.5
18 _ S B
19 410 90000 | 0 T -
{20 1.5 (
- 21 - B I 3
¢ £ 105000 0 (
23 1.5 ‘
2 3 (
25 130000 0 y
126 1.5 {
21 o = 3
2B - 259 T I00D0 {T9ooo0 ) O T T f
!a 105
_ 30 e 3
~ ‘3 h 105000 0
if 32 1.5
.33 3
| 34 120000 0.
‘,35 1.5
136 .4 3 I .
137 3, Y0000 R
38 1e5
) 3 -
140 105000 )
AN 1.5
+42 J
43 120000 0
“ 1.5
45 3 :
40 JA LY 30000 0.
O 47 1.5
% 103000
$-1-12 BO«N FlDEN' '
N Rev. 27WY
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Schedule of Runs (continued)

Run # | Altitude Speed (ft/seo) | YWg,(#) Mg(#) | K |GGy, Positiom
e T e T T

50 Sea Level 410 13000 105000 . 28C MAC
W23
52 . 120000
53 :

55 259 11500 90000
56
57
58 175000
59
60
a 120000
62
63
64, 344, 90000
65
66
67 105000
|68
&6
70 120000
71
72

173 410 90000

%

75
; 76 105000

L7a

eo
a
82 20000 354 14500 50000
1 83
84
85 105000
86
| g7
88 120000
I 89
' 90
91 134 90000
92
93
94 - 105000
95
96
97 120000
& 98

D

]
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Date Nay 11, 1951
’ Schedule of Runs (continued)
R 4 | Altitude [ SRl (ft/sec) | Wg,(#) ¥o(#) K | Cag, Position
100 20000 501 14,500 90000 0 |.280 MAC
101 1.5
102 3 b
103 105000 0
10, 1.5
1105 . : 3 ]
106 120000 o v T
107 1.5
108 L . _ 3
109 354 13000 90000 0 ]
110 1.5
Py i S APV N . i 2
112 105000 0
13 1.5 |
11/ — ; O D N DV |
15 120000 0
116 1.5
' 117 3 ;
118 434 90000 0 E |
1.19 i 1.5
_]:_2.0 S U e e ol e =i P PO S PO 2 S PR e
12 105000 0
122 1.5
0 122 | R WU SR -
, 12 120000 0
125 1.5
126 N A N
17 501 §6006 N
i 128 , 1.5
129 i R R 3
. 130 | 105000 0
131 9 1.5
132 | - L SN SO U
133 120000 0 o
¥ %3150 ! 1.5
3 i e _ S I SN SO B
136 ' 20000 354 “—";t 500 90000 T 0 T
137 | ;-5
| 138 '
1139 105660 5
MO 1.5 |
1—3"‘9‘ . 2 e
{142 120000 0
pVA ) 1.5
| Lk - J
145 434 90000 0
146 ;.5
(j *’_112} 105000 0
’ 149 | 1.5
. H 'l AT
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TABLE

II-A { CONFIDENTIAL.

STOLIFTRIC/L MOTION

112 .
EDR-C905=104

MAX. AMPLITUDE S OF OSCILLATIONS

| RUR B RAD) A3 (Re0) y (FT) A (RAD) |
1 +.0125 —245 1,110 +.0040
2 +.0119 ~.080 -.220 + .0040
3 + ,0112 -.046 -.250 + ,0040
4 +.0125 =250 +.,1025 + 00375
5 + .0114 -.0735 -.2175 + .00375
6 + .01125 -.0440 —e245 + .00375
7 + .0125 -4240 + 21025 + .00352
8 + .01125 ~.070 -.205 + .00352
9 +.01075 -.0405 -2275 + .00352
10 ~+ .01273 278 -.2320 -.0043
11 +.0119 -.080 ~.3700 + 0048
12 +.0114 ~.0450 ~.4100 + .0049
13 e e T
14 + .0119 ~ 0747 -.352 + .0045
15 + .,0113 -.0430 —e400 + 0046
16 +}m.40“12/, B t.zvo -W;iggmw O ~e0042
17 + .0113 -.0705 -.350 ; <+ .0043
18 +.0113 | -.0400 -7 J + J004L
19 +.0125 —e296 S0 | —.0003
20 + .0115 -.0775 -.492 ! + .0051
21 + .0113 ~+0L50 | =.0570 lL  t.0055
22 + .0125 l -.2320 - 2750 i -.0000
23 +.0113 . =,0750 =490 +.0050
24, + .0113 -0435 -40550 ~+.0052
25 + .0123 -42920 -.310 - .0065
26 +.0113 -+0750 -4450 + .0048
27 + .0109 -0435 =530 +.0050
28 + L0128 -e248 +.1026 + .0038
CONFIDENTIAL




— I o —
TABLE HI.A @O\]le - ?‘DR-C%%EO&
SYSTRIC:L, MOTION &CON Fl DENT! N‘ ’
; |_row _©RwD) | A(RaD) y (F1) A (RAD) i
| C“’ 29 + .0115 -.0750 ’ | =e220 +.0038
30 + .0113 -.0450 —248 ' +.0038
3 + 0125 =42450 +.1025 +.0035
: 32 <+ 0114 -.070 -.2125 +.,0035
| 33 + .0113 ~-.0440 ~e2200 + .00.38
* 3, + 0125 =e2400 1.1025 +.0035
35 + .0113 -.00685 -+2000 + .0035
36 + 012 -.0410 -+2050 +.0035
37 + .0126 -.2800 -.2350 -.0046
38 + .01189 -.078 -e372 4+ .0045 ‘
39 + 01139 -.046 -.390 +.0048
40 T 0125 =284 -.1025 -.0044
' j: JA L + .0113 -.0755 -.3525 *+.0044
: 42 +.0113 -.0425 -.4000 + .00/
43 + .0125 -.2320 -.1750 -.0044,
L4 + .0113 -.0725 -.3280 + .0041
L5 + .0113 -.0410 ° -.3750 + .0043
46 + 0125 ~-.3000 -.3050 -.0065
L7 + .0113 -.0300 -.4900 + .0050
48 + 0113 -.045 -+5500 + .0053
49 + .0125 -42920 - 42550 -.0063
50 + ,0113 -.0748 - 44800 +.0045
51 + ,0108 -.0450 -4550 +.0043
52 + .0124 —e2940 -255 -.0063
53 + .0113 -.0705 —e450 <+ .0045
54, + .0106 -.0400 -+530 + 0046
55 + L0131 -e2520 -1075 + .00367
56 + 019 -+0795 -2nON”DE>N.ﬁﬂ




o

WWWWWWWWWWW e ————— v S . ... W : "
114,
TapLe Ay ?CONFIDENTIAL S

RN Q(ran)|  /3(AD) y(F1) A(RAD)
57 + .01 -20450 -.2500 + .0038
58 +.0127 -2500 -.1250 + ,0035
59 + 0113 -.0075 -.205 -+ .0035
60 + .0113 -+0400 -e225 <+.0037
61 + .0125 -42450 -.1175 +.0034
.62 + .0113 -0655 -.2000 + .0035
63 + .0106 —.0400 -.2250 + .0035
&4 + .0130 -.2300 —.2000 -.0045
65 +.0124 =079 -.3500 + 0044
66 +.0119 -.0470 -+4050 + .0045
&7 + .0125 -.2300 -.1525 -.0041
63 + .0114 —0D  * 3500 +.004
69 + .0113 =20400 -.3275 + ,0043
70 +.0125 -.2700 -.1650 -.0043
7 +.0113 —.0655 -.3620 + .0039
72 + 0111 -.0350 -3745 + 0040
73 + .0125 —.3000 -.3000 —.0066
N + .0115 -.0750 4750 + .0050
75 +.0111 -045 —5550 + .0050
76 + .0125 -.3000 -.250 0062
77 + .0111 -.075 —45 + 0045
78 + .0111 -.0425 -4550 + 40040
79 -+ .0124 4290 —.225 -.0060
80 + .0110 -0695 - 450 + .0043
81 +.0106 -40400 =500 + .0045
82 + .0137 =42900 -.i13 + .0036
83 + .0125 =085 -.2380 +.0037
84 + .0125 =0500 -.2750 + 40038

v £ T VR —————

P

SCIFLDANILL chNHDE \ITIAL

s e S o T v««
M wmé% Sah, Ve nx“w




oo ' ~{ GONFIDENTIAL, ™™

( ) 85 + .0138 -_ | %2000 | +.0035
86 + .0125 -.0805 ~.2370 +-.0035
87 ~+ .0119 -.0450 -.2600 -+ .0035 ]
88 + ,0138 —e2940 +.,1000 +.0033
89 + .0124 -.0770 -42250 +.0033
9 -+ .0113 -.0425 =4250 ~+ .0034
91 + .0138 | =.3000 -.182 +.0041
92 + 0124 -.0875 -+3500 ~+ .0043
93 + 20120 —.0495 -.3950 ~+ .0043
94 + .0136 -.3000 -.1675 +.0040
95 + .0123 -.0795 -.3250 + .0040
96 4 .0113 -.045 -.3750 + .0040 ‘
97 4 0125 -.3000 -.1500 -.0040
K 98 + .0116 -.0750 -.3250 +.0033
9 + .0113 -.0425 -.3500 +.0040 ;
100 +.0136 -+3200 -.2500 -.0054
101 + .0125 -.0850 -e4250 -+ 0046 (
102 + .0119 ~.0475 -.5000 -+ .0042
103 + .0130 -.3200 -.2280 -.0053
104 <+ .0119 -.0300 -44150 +.0043
105 + ,0113 -.0450 -4350 + .0045
106 + .0128 -.3200 -42250 -.0053
107 + 0121 -.0750 -.4150 + .00/ '
108 + .0113 -.0405 % -.4600 + .0043
109 + .0139 -+2980 -.1025 T +.0035
110 + .0125 ~.0850 ~e2480 + ,0035
m + L0125 =e0475 -¢2750 + .0037 ;
12 + .013 42900 1025 + 0034 '
(
__{ CONFIDENTIA
silominade Y Comply .
s P

P e .&Wz" e




 gperrrrcar Norzox ¢ GUNTIULINEIAL Sir=bs05=104

| RON_ O(RaD) |  73(RaD) y (FT) A(RAD)
113 4+ .0125 -.0800 -42350 +.0034
114 + .0116 ~+04500 —.252 + .0035
15 + 0138 -+2900 1.1000 + .0031
106 + .0119 -+07500 -.1125 +.0032
’ 17 + 0113 -+043 =4250 -+ .0033
18 +.0138 -4+3000 -.1875 -.0041
119 + .0125 -.0900 -.3620 + .0023
120 + .0119 =+0495 =375 + .0025
121 + ,0135 ~+3100 -.165 -.0040
122 +.0119 -.0800 -+3400 + 0021
123 +.0113 =+0450 -.3750 + .0022
124 +.0129 -.3000 -.1525 -.0039
125 +.0118 -.0745 -.3250 +.0036
126 1 4+ .0113 -.0400 -.3500 + .0039
127 4 .0134 -+3200 -a225 -.0053
128 +.,0125 -.0325 - 4250 + 0044
129 +.0119 © =404500 -e4975 +.0045
130 +.0126 ~43200 -.2125 -.0054
131 + .0119 -.0770 ~e4220 + .0041
132 +.0114 -.0435 -.4750 + ,0043
133 + 0126 “:;300 —e2250 -.0054
+.0119 -.0750 -.3750 -+ 0040
-+.0113 -.0400 =450 T .0042
+ .01 3000 | -agso | +.00%
<+ .0126 -.0805 -.2400 + .0035
+ .0125 -.0450 -+2500 + .0036
+ .0138 -.2820
+ .0125 -.0755
CONFIDRITLAL




SYMTTRICAL MCUTI N
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TABLE m‘A GONT’@)’@mﬁﬁwpr% ITIRD

e

m—

117
EDR~C905~104

RUN O (rRAD) /3(Rap) y (FT) I <(Rab) |
141 + .0119 -.0425 -.2500 +.0034
142 + .0138 -.2800 1.,1000 <+-.0031
143 7 .0113 -.0725 -.2250 +.0031
144 + 0111 -+0400 -.2320 +.0033
145 +.0138 -3000 -41525 -.0043
146 + .0125 -.0300 ~4350 +.0040
147 + .0119 ~e045 ~4387 -+.0040
148 +.0136 -.3000 -.150 —.004
149 +.0124 -.0750 -.328 +.0040
150 —+4.0113 ¥ =.0400 -.367 +.0039
151 +.0131 ~+3000 -.150 -.0040
152 +.0115 -.0715 -+325 +.,0035
153 +.0113 -.0376 -+3500 +-.0038
154 +.0138 -.3300 -.2150 ~+0054
155 | +.0125 I -.0200 —427 .03
156 ; +.0113 | =045 T -5 L 1.004
157 , +.0136 : 3100 -775 i -.0053
158 | +.0123 -.0750 L —.405 | +.0040
159 ! +.0113 -.0425 L =63 | +°.0043
10 | +t.1n | -.3100 g ~.1750 T -.0051
161 +.0118 -.0705 - 4000 +.0039
1(;2 + .0113 -.0400 - e 4LDO +-.0040
163 + .00 —3260 ID -.1275 + .0035
164 +,0131 -.0895 -.2650 ~+.0036
165 +.0125 -.0500 -+2900 +.0036
166 +.0138 -43200 -+1250 +.0033
167 +.0125 -.0855 -+2500 +-.0033
168 +.0124 -.0455 =277 <+.0035
coFmmmur ¢ GOl DRI




s, L

T ———
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A —— .

TABLE m-A (TS [ CONFIDENTIAL o

SYMMETRICAL MOTION

RUN Q RAD) /3(3AD) yLFT) oA 207
169 +.,0138 -.3100 -.1125 -+.0033
170 +.0125 -.0815 -+2500 +.0032
1n +.0113 -.0445 -42650 =+ .0033
172 <0144 -.3300 -.1525 -.0040
173 =+ .0130 %.0900 -.3000 -+ .0039
174 +.0125 -.0500 | -.3500 +.0040
175 +.0128 -.326 -.1375 -.0039
176 +.0125 -.0850 -+3050 -+.0036
177 +.0119 -.0455 -.3300 . +.0037
178 + .0138 -.3200 -.1275 E -.0037
179 + .0125 -.0800 -+2980 +.0035
13) + .0113 -0440 -+3250 —+.0035
181 + .0150 ~.3600 T Za7%0 -.0050
182 +.0136 -+.1000 -.3750 ~+.0044
183 -+ .0125 ~+.0600 -+ ..000 ; —+ .0045
184 | ~+.0148 ~o3L4 | -.175 i -i;.ooz‘s
185 | +.0131 -.0390 [ -a352 | 4004
186 +,0125 ¥.0500 t -4070 g +.,0042
187 | +.013 | -.3500 = —
183 F + ,0125 ~0375 ; —+.332 ! +.0039
189 -+.0119 | =e0450 i ~43750 —t.0040
190 +ous | -.3200 Y | +.0034
191 +.0131 ~.0900 i -.258 f +.0035
192 +.,0125 -.0500 -.2880 +.,0035
193 -+ .0138 -+3200 -.125 +.0033
194 ~+-.0125 -.0845 ~+2500 —+,0033

-+ .0119 -.0450 =.2750 410033

-+ .0138 -¢3200 -.125 = .0030 ,

o rCONFIDENTlAL'




TA
S

B A 2™ FOONFIDENTIAL v

119
905-104

-

P

8./=aD)

197 + .012, -.0800 —e245 -+ .0031
198 + .013 -.0430 -.260 ~.0030
199 + .0144 -+3400 -.130 -.0040
200 + .0128 -.0875 -297 + .0038
201 + .0125 -.0495 -.350 + .0038
202 + .0140 -.334 -.125 -40039
203 =+ .0125 -.0845 -.300 -+ .0035
204 +.0119 -.0450 -325 -+ .0035
205 -+ .0138 -.3300 -.125 -.0038
206 + .0125 -.081 -+3000 ~+.0033
207 +.0113 -.042 -.312 -+ .,0035
208 +.0141 ’ -.3600 -.175 -.0050
209 + .0129 -.0905 -.352 +.0043
210 + .0125 +.0545 -o415 ~+ ,0043
211 +.0138 -.3500 -.175 -.0049
212 -+ .0125 -+ .0875 -.338 -+ .0040
213 +.0119 -.0435 -44000
21, +-,0138 -+3400 -.1500
215 + .0125 -.0805 -.3250
216 +.0115 | =.0450 -.3750
217 ~+ .0150 ~.3300 _1125
216 + .0131 -.0880 -.2630
219 +.0125 ~.0475 -+2730

+.0139 ~43200 _.1023

+ .0125 -.0825 -.2500

-+ .0119 -.0450 -+2650

-+.0138 ~-.3180 -1025

+ .02 -.0825 -e2480

{CON




TABLE TI-A (CONT

N CONFIDENTIAL .

S i N

SDMETRICAL MOTION
| RUN 6 (RAD.) /3(RAD)
225 + .0113 -+0405 ~+2500 + .0030
226 + 0149 ~<3400 ~.1250 ~.0042
227 +.0128 -.0855 -.3000 + .0037
228 +.0125 1 -.0455 -43400 +.0038
229 + .0138 -.3400 ~.1500 -.0039
230 + .0125 -40850 -+3000 + .0035
231 -+ .0118 ! ~.0440 ~323 + .0035
232 + .0137 -.3300 +.1275 -.0038
233 +.0119 -.0755 ~.2800 +.0033
234 + .0113 ~.0400 * -.3000 + .0033
235 +.0144 ~.3600 -.1500 ~.0050
236 -+ .0128 -.0890 -.3750 “+ .0040
237 4+ 0125 ~-+5000 ~o4100 T+ .00/1
238 -4+ .0138 -.3540 1 -a375 -.0050
239 <+ .0L25 ~.0850 ~43520 +.0033
240 + .0119 -.0450 -.3770 + .0039
241 +.,0138 -43400 . T.1250 -.0C48
242 -+ .0124 -.0795 -.3250 —+.0037
243 +.0114 -.0450 -43750 + .0033
244 + .0125 o -42500 D +.1150 -+ .0033
245 -+ .0119 -.0725 ‘ ~e2125 + .0032
246 + .0113 -.0435 | 2450 +.0032
247 +.0125 - -:.2—7_80 ~e2750 ~.0048
248 +.011, -.0735 ~+3720 + .0037
249 + .0113 =.0405 ~.3375 ~ .0037 )
250 + .0125 ~.2800 =e3745 ~.0066
251 -+ ,0113 -+0750 -+4900 ~+,0039
252 + 0113 ~+0400 =563 <4 0040
TCONFlDENTIAL

e



Mo s s 5 e S—. .. - NP £
EDR-0305-104
| ‘ ~ TRBLE TL-A (concLuDED) TCONF; DENTIAL
¢ C RUN 6 (RAD) /3 (Rad) yirm | o/Rad)
T;:T +.0131 -+2800 * 25 + .0032
254, + .0119 -.0775 -.2275 +.0031
| : | 255 + 0113 -.0450 -.2620 + .0030
é 256 + .0127 -+3000 -.2300 -.0048
i 257 + .0124 -+0750 ~.3250 +-.0035
258 + .0113 -.0405 -.3750 ~+ 0035
l 259 + .0125 —e3100 ~ 3245 -.006
260 +.0123 -.0875 ~e4370 + 0038
n 261 + .0119 -40455 - 4750 + .0037
I 262 # .0138 -.3100 -.1125 -.0033
263 + .0125 -.0825 -.2/80 + ,0030
‘ - 264, + .0119 - 0445 42750 + .0030
265 T .0133 -+3220 -.1750 -.0045
! 266 +.0125 -.0950 -.3220 + .0031
5 267 +.0125 *..0500 -.3175 + ,0031
Y 268 T 0137 - 43400 2250 - 20054,
! 269 + .0125 -.0825 -.3375 + ,0034
270 + 0124 -.0475 -+ 4000 -+ .0035
4 i ot 9 s R e e 4 et i
a C CONFIDENTIAL 'W‘Nr i '*'i_'
- g o= — g o 5% x e
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i —— 1
e TaMEI-E CONFIDENTIAL s
il MBXIMUM AMPLITUDES OF OSCILLATIONS
i RN __| _J RaDIspd G{R&’B\":J vy (FTY = (o |
’ O 1 -.03 -.1093 2105 001125
: 2 ~-.03 -.0687 -.095 -e00162
t 3 -.0285 -.05 =11 -.00200
4 -.03 -.1225 -.075 -.00125
| 5 -.0275 -.0655 -.095 -.00175
| 6 -.0275 -.0500 -.155 -.00200
7 -.0250 -.1095 ~.085 -.00125
E 8 -.0250 -.0625 -.090 -.001625
| 9 -.0250 -.047 R VY -.00200
4 1 10 -.0275 -.100 -4080 ~.001625
l ! 1 -0275 -.050 -.130 -.00200
’ 12 -.0262 -.023 -.200 -.00232 |
‘g 13 -.0325 1125 -.090 -.00175
\ %i ( 14 -.0300 -40607 -.160 -.00212
i [ 15 ~.0300 -.0433 L -.125 -.00275
. |16 -.0287 ~41125 r -.095 -.00175
i T -.0287 -.059 § -.150 -.00212
| R -.0287 -.0407 b 240 -.00262
; 19 -.0288 122 T -.00338
! 20 -.0288 .050 .21 100325
. 2 -.0275 -.0313 P =26 -.00350
‘ 22 -.0325 -.1375 X -1 -.00375
2 23 -.0312 -.0563 L a2 —.00362
| 24, -40300 ~e0344 -32 -.00387
! 25 -.030 -.1375 .15 ~.00437
- 26 -030 -.0563 -.115 -.00325
y 27 —0288 . | -.0% =310 400363
=0 T TEONFIDENTIAP




...

E?Eﬁsz%x% &ogg;u) g CONHDENT[M FDR 805-104

) o RUN AD /sl B (Rad) Y(FD - ¢4LRAD)J'
‘,Q () 29 -.0288 -.0688 -.100 -.00175
3 ~.02875 -.050 =155 -.00200
[ | n -.0275 -.1095 -.075 -.00128
3 -40275 -.0625 -.0912 —eL7 ’
| 33 ~.0275 -.0375 -145 -.001875
| 34 . =40250 -.1062 -.070 -.00125
‘ 35 '=e0262 -.0594 -.090 -.00175
i 36 -.0250 -.0438 =140 -.001275
k1 -.0325 =122 -.125 -.00200
¢ 38 -40325 -.Uah - l70 -.00237
l 39 -.0312 -.0408 -4250 -.00275
40 -.0812 -2 =.1125 - =400200
{ { 2 -4030 -0t) -olu, -.00235
| L2 -4030 -.0375 -4120 -.00272
P 13 -.030 -.118 -.100 -.001875
. 4, REN -.0563 —o160 -e00225
: 45 -.0275 -.0375 -a115 -.00263
’! L6 -.0325 ~41435 -.15 -.00340
47 -.0313 -.0563 -a250 -.00363
: 48 -.0312 -.034/ -.320 -.00375
’ 49 -.0313 -.1375 -.140 -.00350
' T s -.630 -.0503 el -.00350
-.0313 SR VAl -140 . -.00363
-.0315 ~13 -.120 -40035
-.0287 -.0532 —e230 -.0035
-o0287 -.0312 -+300 -.00363
-.0287 -.1125 085 -.001375
-40287 =e0657 -EUCONH[ EN{ %3'75
. SORFIDENTIAL

g ey e T g U ST S — : B ” S
TS T N L T b TR W M T . O S SEET
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e R AR - et e .

TABLE II-B (CONT'D)

ANTT - SOMMETRICAL CASE AONEINENTIA : EDR 505104
|3 { RUN P (rab'sec /3( RAD.) y (F7) <L (RAD)
L 57 -.0275 097 -155 -.00213
( | s8 =.0275 -.1095 =075 «.001375

59 -.0275 -.0625 -.095 -.001875 |
’ 60 - | -.0275 =0437 -.150 -.00223
| & -.0263 ~.1062 -.060 -.0015
62 ~.0263 ~0563 -<0901 -.00175
63 -e025 -4 ~o140 ~-+0020
64 -.0325 -.118 =130 -.001875
h 65 -.0%14 -.0625 ~170 -.0025
| e ~.030 =0407 o - 00287
l -~
67 -.030 -.1188 -.110 -.0020
l § | 68 -.030 -+0594 -.165 T =,0025 :
| |
_ l P69 -.02875 -.060 -.230 b =.00275 B
i 70 ~.030 ~.1155 ~.095 i -.001875
, n -.0288 ~.0563 -155 -.0025
“ o -.0275 -.0375 | -0 - 00263 |
) 73 -.0313 -.1405 [ -.170 -.00375 |
T4 -40313 -.0563 =240 -.00363 !
2 ts -.030 =e0344 ~+300 -+0035 |
: 6 -.030 - 1405 -.150 -.00375 ;
: i =030 -.0563 -.115 -.0035 ]
. } 78 -.030 -.0312 -4300 -.0035 i
j F ™ —030 | =375 -.130 -.0035 |
! 80 ~.030 -+050 ~e220 -.00337 |
- 81 -40288 -.0312 -o28 ~+003375
W 82 -.035 150 =100 -.001375
. 83 ~e035 -e0845 -e125 -«00275
84 -e035 =e0625 -e195 _ =400200
CONFIDENTIAL alal RREH




RUN Y gwisd] 3 @RAD Y(ED & (RADY

85 -4035 ~e1405 ~.100 ~+00150

[ 86 -40337 -.0814 -.120 -.00150
87 -40325 -.0563 -.185 ~.001875 |
l 88 -.0325 ~.1405 %080 2,00125 i
89 -.0312 -.075 -.110 -.00150 ;
l 90 -.0312 ~.0563 -.175 ~.001875 ,
; o ~.040 | 565 4120 ~.0020

| 92 ~+0375 } -.1095 ~e160 -.001875
q 93 -.0363 i -.0531 ~.260° 40025 .
94 | o -aso a5 -.0020 ;:
t 95 -.0363 - -.075 -.200 -.001875 |
’ { 96 ~0337 -+050 -e240 -.00225
l 97 -.0350 ! VYA ¥.100 -.001815
1 98 | -.0350 | —.0682 2140 -.001875 |
|99 | =0325 , -.050 -.230 | =.00237 !

J |10 | -.0m3 ?-.1625 Y g -.00262

: 101 ; -.0500 075 -.215 ‘ ~.00237
‘ 102 | -.0375 %-,1131‘7 ~.310 : ~00262 .,
: 103 -.0370 | 1565 ~.130 -.00263 |

| 104 | -.0375 i =e072 -+200 | -+00225

105 | =.0363 -e0469 -+300 P -,00287
_ 106 ~.0375 | =150 -.120 L 00237 |
" 107 -.0350 | _.oms -4180 -.00212 i

108 -+0350 -.0438 ~.290 " -400275

109 ~.0363 ~e1405 2.075 - .001375

10 -.0375 -.0813 =120 -.001625

1 ~e035 =+0594 -¢190 «00200

nz -.035 =e1405 *.are 2,00125

S soswen’  [CONFIDENTIAL

TABLE T0-B (CONT'D.) [CONHDENT'AL Enn-0905-104

ANTI - SYMMETRICAL CASE

e

L




o st 0 s T — JR— i e —————— - N —

mﬁ’:ﬁ%&%&f’&gﬂ CON F IDEN T,Agaa-c%ég-mz. B

RUN YR BRav) Y(F T X (RADY
113 —035 | -0751 —.115 ~.00150
114 -.0325 -.0563 -175 -.001875
( 115 -0377 -.134 -060 *¥.0125
l 116 , =.0312 -.0719 -.105 -.00150
117 -.0312 -.050 -.170 . -.001875
( 118 -.0380 -.150 l 2.100 © -.001875
119 -.0375 -.075 -.160 ~.0020
i 120 -.0375 -.050 -.200 - -.0025
121 -.0375 -.1435 -.100 -.001875
9 122 -.0363 -.0637 -.150 -.0020
| 123 -.0337 -.115. -.230 -.00237
o1z ~.0363 —.1375 —.075 _.001875 |
l f 125 -.035 -.0658 P =140 -.00213 .
| 126 -.0347 -.0437 220 -400225
i 127 -0413 | -e1565 ' -.130 -.00263
’ | 128 -.0387 -2072 | =e220 1 —.00237
" 129 -.0388 —.0L464 -.300 -.00287
'] 130 -.0387 -150 _ w-ns -.00250
131 ~.0375 1 -.0673 -.200 -.00237
g 132 -.0363 -.0L53 280 -.00275
1 133 -.0363 Sis3 | =a1525 0025 |
| ’ 134 -.0357 -.0625 - =180 -.00032
' ' 135 ~.0350 -.0407 1 -.270 —.00269
136 -.0363 -1375 b =.0951 -.001375
b 137 40350 ~1375 L a0 -.001625
Py 138 -40350 -40563 ‘ -.180 -.00200
-+0350 -.1375 ‘ t.070 -+001375
wensms - [CONFIDENTIAL

-
S e sl (a8 . oy /F s L i l,g s gy »WM
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| — R SRS

) rapLE -8 (cont 5], CONFIDENTIAL co0s 22
ANTI - SYMMFTRICAL CASE
[ | geusy| s@o) | (v D)

L) 140 -.0337 -.0750 -.110 -.001625

‘ 14 -.0337 -.0532 -.170 -.0020
142 -.0337 -.134 L.oss -.001375

[ 143 ~.0313 -.0605 -.105 -.00175
I -.0313 - <0470 -160 -.0020

' 145 -.0337 -.1435 -.1075 -.00213

i 146 -.0363 -.0720 -.155 -.0020
147 -.0363 -.050 -.225 -.0025

i 148 -.0375 -1435 -.095 -.0020
| 149 -.0363 -.0638 -.150 0020

! 150 -.0337 -.0469 -225 -.0025
ﬂ | 151 -.035 1345 J =075 -.001875
{ 152 -.0337 -.0625 -.140 ~.00213
“ H 153 -.0337 -.0407 -.210 -.00237
154 -.0416 -.1575 -.130 -.00275

i 155 ~.0275 -.0658 -210 ~.00250
156 -.0337 -.0438 -4300 -.00294

(! 157 -.0387 -.150 ] -.120 -.00263
0 158 -.0375 -.0658 | =200 ~.00250
159 -.0363 -.0438 =280 -.00387

y 160 -.0375 -.1435 L *a0s —.00250
. 161 -.0350 -.0625 | -.190 -.00238
" 162 -.0350 -.0375 -.270 —.00275
? 163 -.0425 -.0938 -.120 -.00312
b | 164 -.0400 -.100 -.150 X,001375
: 1 165 ~20400 -.0688 =4220 -.001875
166 ~30400 ~o175 -+100 -+00175

. { CONFIDENT AL

I g b et S 1




e A i1

TAB%% III%B (Co;\n' D) { CON F-'DENU A 5?34%%04

—————

A SO 555

sttt

CONFIRERTIAL

TCONFIENTIAL

RUN Ygaossr|  BRan) y(E T (R 4d)
167 -.0375 -.0871 -.i{.o t.001375
168 -.0375 -.0625 -4210 -.001875
169 -40375 -.1675 -.100 -.001625
170 -.0350 -.0845 -.130 t.001375
m -.0350 -.0595 -.200 -.00175
172 =40450 -.1935 -.135 —. 00244
R 40425 -.0968 -.170 -.001625
R =400 -.0688 =260 -.00225
175 -.0412 ~.1845 -.120 —.00225
176 =.0400 -.0375 -.160 -,001625
177 -.0375 -.0625 -.240 -.00225
178 -.b375 -.160 -.120 —.00212
17 -.0362 -.0813 -.150 -.001625
| 130 -.0363 -.0564 -.205 -.00212
i 181 -.0463 —.200 -.170 -.00269
TP -.0437 -.0985 -.180 ~.00175
| 183 -.0425 ~.0653 -.280 -.0025
184 _owr | _ass | <aso ] -.0025
f' 185 ~.0413 -.0877 ~.160 2.00313
186 ~.0400 =40610 —4260 | -,00225
: 187 -.0400 ~e1785 =o140 -.002375
Y- -.0387 -.0876 ~.160 § —.00175
129 -.0375 -.0563 —.260 b _.00243
190 -.04375 -.1815 -.100 -.001875
191 -+0400 -.09375 =140 ¥, 001375
192 = 40400 ~.0658 -e215 -.001875
193 =0400 -.1685 -.0900 ~.00175
194 ~-.0375 -e140 -.0876 -+001375




L1

K

—

222 5B DT ] CONFIDENTIAL, oncisaos

! RUN &/ (RAD sac)
195 -.0375

5/\RAD.2

y (FT.) o4 (RAD) l

-.0625 -.200 ~.001875
196 -.0375 -.1625 -.070 ) -.001625
197 -.0263 -.0815 -.130 -.00150
198 -035 -.0564 -.185 -.001935
199 ~e045 -.100 -.130 -.00237
200 -.0425 -.0875 -.165 -.00175
201 -.0412 -e0642 -.250 -.00225
202 -.0413 -175 -.110 -.00213
203 -.0400 -.0845 -.150 T 001565
204, -.0388 -.0563 -4230 -,00213
205 -.0400 -.175 -.0951 ~.00200
206 -.0375 -.0783 -5 -.00175
207 -.0363 -.0532 -.220 -.00215
208 -.0463 -.1935 -.165 -.00387
209 -.0437 -.0970 -.180 -.00175
210 -.0425 -.0658 -.280 -.00250
211 -.0450 -.1375 -.130 -,00250
212 ~.0425 -.077 -.165 -.001815
213 -.0400 -.061 ~.270 -.00250
214 -.0425 -.1815 -5 -.002375
215 -.0400 -.0813 -.160 -.001875
216 -.0330 -.086 -.250 -.00237
217 -.0425 175 * 1065 -.001775
218 -.0413 -.0923 -.125 -.00150
219 -.0400 ~.0658 -4205 -.0020
220 -.0413 ~.1625 -.0826 ~.001625
221 -.0387 -.0845 -.125 ~+00150
222 -0375 -.0595 «a190 -.001875.

-
CONFIDENTIAL

{CONFIDENTIAL "

e i it T
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5 [ ]
} T! :EAIE:LﬁEméﬁg'PBEQ_SCWw D') % EONH DEN”N mn-clglo5~101.
L. RN | Yisoysed] 23 (a0 _JED o<(RAD
( 223 -.0375 ~.1565 ¥ 065 -.001565
( 224 ~.0363 -.0782 -.120 ~-.001565
225 -40350 -.0532 -.142 -.001875
| 226 " 04, _.175 -.0650 —-.00206
227 - 40425 ~.0876 -1475 -.00175
/ 228 -.0413 -.0595 -.230 -.00225
: 229 -.0413 ~.1687 -.1475 -.00200
| 230 -4040 -.0813 -e145 -.00175
IQ 231 -.0388 -.0532 ~4220 -.00225
232 -.0387 -.1625 t.075 -.00206
} 233 -.0375 -.0735 -e135 -.00175
. ' 234 -.0350 =050 205 -.00225
"‘ :r 235 -.0463 o -.19_;5 | -.160 -.0022
i | i 236 -.0443 -.0939 -.1725 - 001815
oy -e0431 -.0625 I -.00244
T v e e I ooty
| 239 -.0418 -.0245 -.160 -.001275
: o | et feews | e 4 oor |
8 241 -.0425 -.1635 -.110 -.002125
' L 242 - <0400 -.0762 -.1525 -.001935
v 243 -.0387 -.0532 =240 -.00237
] 244, -.0287 -.1153 oot ~.01562
' . 245 -.0275 —.C088 -.0975 i -.001875
; 246 -.0281 -.0500 -a155 | -.00213
; ? 247 -.0313 -a1375 -a145 -.0025
SRR ) 248 -.0300 [ ~.0640 =170 -.00275
249 ~+0300 1 =e0422 -.250 -+00300
250 -+0313 S VA =185 -+ 0035
251 -.0312 {: =e0595 -.zu{ CON Dgﬁm
CONFIDENILLL YA




E; TABLEI]-B (CONCLUDED) 12
i sz - soemaen g - | CONFIDENTIARR-cs05-104
w RUN 7 "(ra0.56¢) B (RaD) y(FT) o (RAD)
G 252 -.0300 «0344 -e220 -.00363 i
253 -.0350 -.075 -.100 -.00175
254 -.0337 .0814 -.105 -.00312
255 -.0325 0562 =170 -.001875
256 |+ =.0375 _.1565 -.130 -.00244
257 -.0350 _.1375 -.160 -.00213
258 -.0350 .0532 =240 -.00250
259 - 0400 -.1935 -.165 -.00375
q 260 -.0387 -.0751 -e240 -.00237
261 -.0375 |-.0475 -.330 -.00337
m 262 -.0406 1875 -.100 -.00212
263 ~.0381 -.0906 -.135 -.00212
[! . 264, -.0375 0625 -.200 -.001875
‘ | 265 -.0413 -.100 -.120 -.00263
266 -.0400 -.08T/ -.160 -.00225
‘ 267 -.0387 -.0564 —.240 -.00281 °
268 -.0375 -.131 -.150 -.00225
! 269 -.0337 -.0641 =160 -.00212
3 270 -.0381 -.0438 -220 -.00225

ogmmne | CONFIDENTIAL'!




R — 133
reoveire @ aveariet 0 ONFIDENTIAL - Berer Ne—

Date

FIGURE T
POSSIBLE MODES OF MOTION CONSIDERED

IN FLEXIBLE WING ANALYSIS
OF WING TIP COUPLING

ELASTIC AXIS
B-29 WING
C.G

ROLL AXIS
B-29
FLAPPING AXIS
F-84

P
S
£
o
o
n
@
ry

E.A, a- ,__,E‘
C.G.,B8-29 = T all
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