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MANEUVERING CONDITION (CAM 3.216)

W/S = 14.8

Elevator Deflection:
25" Up Deflection

15" Down Deflection

@ 1375 1b, Max., Wt,

From Fig. 3-3 (b) CAM 3

For Upward Deflection Kw = 32.5

For Downward Deflection Kg = 26.5

Maximum DownLoading:

W= -K; n/4.4 = -32.5 x 6,0/4.4 = -44.3 psf.

F, = - 850 1b.

(Loading per. Fig. 3-8 CAM - 3)
Maximum Up Loading:
W= -Ke n/b.b = -26.5(-6.0) /4.4 = 36.2 psf

F, =+ 69 1b,

t

(Loading Per Fig. 3-8 CAM -~ 3)
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DATE: TITLE MODEL NO.

10-25-63 HORIZONTAL TAIL AIRLOADS BD-1
ANGULAR ACCELERATION LOADS (CAM 3.216¢)

Va-» 251 mph. q = 161.5 psf. (page 35 )

1 = 18.5 ft.

1/v = 18.5/251 = ,0737 then T/w = .20 (Fig. 3-4, CAM 3)

No. LOADING CONDITION Most Fwd. | Pwd. Gross | Aft Gross
A P 1190 1375 1375
4 n 1.0 1.0 1.0
5 TR, ot (eate) 1730 1899 1850
6 |Coy = -0107(5)/q = 6.65 x 1075 x(5) .115 .126 .123
i (page 32 ) .017 .019 .018
8 |Few = 93.3 x(7)x q = 15080 x(7) 256 286 272
9 M, = -26.2%xq= -4230 -4230 -4230
10 M, = -3.73 x q = -602 -602 -602
11 [T = 34.400/v = 137 137 137
12 Xeg (page 35 to "z, ) ---'-23!3 -.200 141

13 Zeg (page 35 to 37 ) 192 4 5 141
14 ‘ -540 -524 -415

15 |Fpa =@Ox@) 1190 1375 1375
16 |F,, =09 -0 (check(d)) 1730 1899 1850
17 Fe = T/y x@ = .20 x(@) 238 275 275
18 | F, (down 10ed) = @ - @ -172 -792 -743
19 | F, (Up Load) =@+ @) ~296 -242 -193

DOWN LOAD DISTRIBUTION PER FIG. 3-8 CAM 3

UP LOAD DISTRIBUTION PER FIG., 3-9 CAM 3
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10-25-63 HORIZONTAL TAIL AIRLOADS BD-1
GUST LOADS CAM 3.217

BALANCING TAIL LOADS AT V¢

Ve = 162 mph. q = 28.2 psf. (page 135 )

No. LOADING CONDITION Most FWD. |FWD. GROSS AFT GROSS
1 W 1190 1375 1375
2 (Zg = Zcg) (page 35 to 37 ) .533 .550 .59
3 | (d - Xcg) (page 35 to 37 ) 10.5 10.3 10.0
4 n 1.0 1.0 1.0
5 B (est.) 1336 1504 1458
6 | Cop = .0107(5)/q = 3.80 x 10 “4® .507 .572 .554
s Ce (page 32 ) .006 .008 .007
8 Foy = 93.3 x(Mx q = 2630 x@ 16 21 18
9 Mac = -26.2 q = -738 - -738 -738
10 M, = -3.73 q = -105 -105 -105
11 T = 34400/v = 212 212 212
12 Xeg (page 35t037 ) -.383 -.200 141
13 Zeg (page 35to 37 / ) ' .192 .175 141
14 -146 -129 -83
15 1190 1375 1375
16 1336 1504 1458
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GUST_LOADS CONT'D,

BALANCING TAIL 10ADS AT V§ (FLAPS EXTENDED)

No. LOADING CONDITION MOST FWD. | FWD. GROSS | AFT GROSS
1 Ve  (mph) 95 104 104
2 q (page 44 ) 2.1 27.7 27.7
3 w ‘ 1190 1375 1375
b | @z  (page @4 to U5) 533 550 5%
5 (d - Xog)  (page 46 to i45) 10.5 10.3 10.0
6 n 1.0 1.0 1.0
7 Fw  (est) 1395 1621 1574
8 | Cpy = 0107(@D/Q .645 .623 .608
9 Cc  (page 32 ) .155 154 .153
10 | F, = 93.3 x@x@ 335 398 410
11 Mg = -67.2 x(2) - -1550 -1860 -1860
12 M, = =3.73 x(2) -86 -103 -103
13 T = 34400/ (1) 362 331 6% )
14 Xeg (page 44 l:oy"_',#) -.383 -.200 141
15 Zcg (page 44 to45 ) .192 215 141
16 | F= ;@_@_—Q)g + 0D+ 42 + @D -205 -246 -199

17 Fra =@ x®) 1190 1375 1375
18 Frw =) - @@ (check(3)) 1395 1621 1574
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10-25-63 HORIZONTAL TAIL AIRLOADS ~ CONT'D BD-1

GUST LOADS - CONT'D,

HORIZONTAL TIAL LIFT CURVE SLOPE:

2
WL T
a = ,0833 per degree (page 17 )
85t = .106 per degreee (Ref. 2 ) 65-012 Airfoil
2 2
A = be®/8¢ = (7.61)°/19.2 = 3,02
f= .998 (Fi'l 2-55’ R.ft 4)

ae = £ i-ot/ [1+ 573 %e/7r a0 ] (pages 85, Ret. 4)
4 = 998 x .106/ [1+ (573 x .106/7x 3.02) ]

a = .0645 per degree

INCREMENTAL TAIL LOAD DUE TO GUSTS (CAM -3.217-c)

1) MOST FORWARD WEIGHT OF 1190 1b. @ V4

V4 =251 mph. (page 16 )

K= .9%5 (page 24 )
U =15 fps (CAM =3.217-p.)
At =0.1KUV S, & [1-36al]
At = O.i. x .945 x 15 x 251 x 19.2 x .0645 [1 - 36 x .0833/5.83]

At = 214 1b,

2) MOST FOWARD WEIGHT OF 1190 1b. @ V,
Ve =162 mph. (page 16 )
U= 30 fps. (CAM -3.217-a)
t =0.1KUVS, 8 [1 - 36 IIA]
At =0.1x .95 x 30 x162 x 19.2 x ,0645] 1 - 36 x .0833/5.83 ]
At = _216 1b.
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TITLE
10-25-63 HORIZONTAL TIAL ATRLOADS - CONT'D BD-1

GUST LOADS - CONT'D.

3) WOST FORWARD WEIGHT OF 1190 1b, @ V,
Ve = 95 mph. (page 16 )
U = 15 fps. (CAM -3.217-b)
At -O.IKU'.'stl.tLl - 36 l/A_]
At =0.1x .945x15x95x19.2 x .0645[ 1 - 36 x .0833/5.83]
At=__ 81 1b,

4) GROSS WEIGHT OF 1375 1b. @V,
V4 = 251 mph,
K= ,980 (page 18 )
U =15 fps. (CAM -3.217-b)
Ae=0.1KUVSca[1-36a/A]
At =0.1x .980 x 15 x 251 x 19.2 x .0645] 1 - 36 x .oaaa/s.aa]

At = 221 lbg

5) GROSS WEIGHT OF 1375 1b. @V,
Vo = 162 mph.  (page 14 )
U - 30 fp'- (CAH 030217'.)

At = 0.1 x 980 x 30 x 162 x 19.2 x .0645 [ 1 - 36 x .0833/5.83]
At ™ __287 1b,

6) GROSS WEIGHT OF 1375 1b. @V,
Vg = 104 mph, (page 16 )

U =15 fps (CAM -3.217-b)
At=0.1RUVS 4 [1-36a/al

At =0.1x .980 x 15 x 104 x 19.2 x .0645 [1 - 36 x .0833/5.63 ]
At =_92 1b.
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DATE: MODEL NO.
10-21-63 HORIZONTAL TAIL ATIRLOADS - CONT'D BD-1
GUST_LOADS - CONT'D.
MOST FORWARD LOADING WEIGHT = 1190 1b.
No. ATRSPEED V4 = 251 v, =162 | vg =95
e ——————
1 | BALANCING TAIL LOAD (page 55to 56 =540 -146 -205
2 LA (page 55 to 56 ) 214 276 81
3 | F, (dowm) D- -754 -422 -286
4 | r, @) O+Q@ =326 130 -124
LOAD DISTRIBUTION PER FIG. 3-9, CAM -3
FORWARD GROSS WEIGHT = 1375 1b.
No. AIRSPEED
1 BALANCING TAIL LOAD (page 55tos6) -524 -129 ~246
2 | aAc (page 55 to 56 ) 221 287 92
3 Fe (down) - -745 -410 -338
o | r, ) @O+Q -303 158 -154
LOAD DISTRIBUTION PER FIG, 3-9, CAM-3
AFT GROSS WEIGHT = 1375 1b.
No. AIRSPEED Vg =251 |Ve =162 |Vg =104
e
1 | BALANCING TAIL LOADS (page 55t056) | =475 -83 -199
2 |At (page B5to 56 ) 221 287 92
3 | Fe (down)(D-Q) -697 -370 -291
4 | Fe  (up)@O+Q@) -254 204 -107

LOAD DISTRIBUTION PER FIG. 3-9, CAM - 3




.. )
BRIV (et il

¥




PREPARED BY:

PAGE NO.

L., J, Schneider % 58
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC.
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10-21-63 HORIZONTAL TAIL AIRLOADS - CONT'D. BD-1
CRITICAL LOADS SUMMARY
e
FD#D{FG , CONDITION LOAD n:srn:nur:g% Ref,
X (1b) Per CAM =3 page
5 ool -
BALANCING FLAP UP +39 FIC. 50
W ug ) ~760: 3-7
BALANCING FLAP DOWN gy FIG, "
~27% L,
MANEUVERING +694 FIG. %
-850 3-8
GUST +204 FIG. :
-754 3-9 sy
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DATE: TI‘I'I.E MODEL NO.
10-21-63 VERTICAL TAIL AIRLOADS BD-1
L
2.97° ;
I 3.46

e 20 T

VERTICAL STABILIZER AREA 5.3 ft.,
2

RUDDER AREA
TOTAL =8, = 8.2 ftr

_MANEUVERING AIRIOADS (CAM 3.219)

ASSUME: £, = 25°
w/s = 14,8 psf.

K a » 32!5 (Fiso 3-3, C“ -3)

ekl =325 G20-) = 44.3 pst.

VERTICAL TAIL LOAD = w 8, = 44.3 x 8.2 = 364 1b.

LOADING DISTRIBUTION PER FIG., 3-8, CAM - 3

b)_15° SIDESLIP, MAXIMUM 25 AIDING RUDDER
ﬁ - 23.5 (Piso 3"3' CM‘3)

- - 6.0
=g D =235 (gz37) =32.1pef
4.4 R

FORM 22-2
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10-28-63 VERTICAL TAIL ATRLOADS - CONT'D. BD-1

VERTICAL TAIL LOAD = w S, = 32.1 x 8.2 = 263 1b.

LOAD DISTRIBUTION PER FIG, 3-7, CAM-3.

c) 15 SIDESLIP, NEUTRAL RUDDER

b-l' - 3"‘.5 (Fis- 3"3, CAH"3)

v =345 (5909 .47.0 psf
% A (1% i

VERTICAL TAIL LOAD = @ Sy = 47.0 x 8.2 = 385 1b.

LOAD DISTRIBUTION PER FIG. 3-9, CAM-3

GUST IOADS (CAM 3.220)

ASSUME:

Vo = 162 mph  (page 16)

W = 1375 1b. (page 12)

U = 30 fps (GAM 3.220 a.)

b, = 3.46 ft.

agy = .106 per degree (Ref. 2) 65-012 Airfoil
A, = by/Sy = (3.46)%/ 8.2 = 1.46

£f=.,998 (Fig. 2-55, Ref. 4)

a, = fagy/ [1 + (57.3 agy/77A)]  (page 85, Ref. 4)
a, = (.998) (.106)/ [1 + (57.3 x .106/77x 1.46)]
a, =.0455 per degree

Converting to radians gives:
", 57.3 a, = 57.3 x .0455 = 2,61 per rad.

K= 1.33 - 4.5/ (W/sy)% (CAM 3.220-b)
K = 1.33 - 4.5/ (1375/8.2)%
K = 1.23







































































































































































































