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SUMMARY

This report presents calculated loads
necessary for substantiation of the
structural integrity of the Bede Model

BD-1 airplane for the 1375 1lb. version

powered by a 115 hp. engine.
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UNIT LOADING (1b/im)
UNIT DEAD WEIGHT LOADING (1b/in)

LONGITUDINAL DISTANCE PARALLEL TO WATER LINES (in)
BORIZONTAL DISTANCE WING L.E. to a.c. (%°§)

HORIZONTAL DISTANCE WING a.c. to C.G. (im)

LATERAL DISTANCE PARALLEL TO STATION LINES (in)

DISTANCE WING L.E. TO RESULTANT FORCE (ft)
LATERAL DISTANCE PERPENDICULAR TO WINGC CHORD LINE (in)

VERTICAL DISTANCE a.c. to C.G. (in)

ANGLE-OF-ATTACK WITH RESPECT 70 FUSELACE REF. LINE (deg.)

ANGLE OF ZERO LIFT (deg.)

LATERAL ANGULAR ACCELERATION (Rad/Sec?)
LONGITUDINAL ANGULAR ACCELERATION (Rad/Sec?)
DIRECTIONAL ANGULAR ACCELERATION (Rad/Sec?)

AIR DENSITY = .002378 @ SEA LEVEL

e "‘ﬁ'r""-q. i, .:‘"AW”""..‘* o e e mquﬁl g b
\ b A L P S AT T

b i I Wikl







PREPARED BY: : PASE NO.
Ll Jo SChneidel‘.' % s 4
CHECKED BY: REPORT MNO.
N. E. Ehlers BEDE_AIRCRAFT, INC,
DATE: TITLE MODEL NO.
11-1-63 SYMBOLS BD-1
A ASPECT RATIO

R e L L

"ﬂ.’ IE‘F

r‘:

WING LIFT CURVE SLOPE (Per Degree)
AIRFOIL LIFT CURVE SLOPE (Per Degree)

HORIZONTAL TAIL AIRFOIL LIFT CURVE SLOPE (Per Degree)

VERTICAL TAIL AIRFOIL LIFT CURVE SLOPE (Per Degree)

HORIZONTAL TIAL LIFT CURVE SLOPE (Per Degree)
TRIM TAB ASPECT RATIO

VERTICAL TAIL ASPECT RATIO

VERTICAL TAIL LIFT CURVE SLOPE (Per Degree)
WING SPAN (ft)

HORIZONTAL TAIL SPAN (ft)

AILERON CHORD (ft)

WING MEAN AERODYNAMIC CHORD (ft)

WING CHORDWISE FORCE COEFFICIENT

WING LIFT COEFFICIENT

TRIM TAB LIFT COEFFICIENT

WING NORMAL FORCE COEFFICIENT

WING MOMENT COEFFICIENT

FUSELAGE MOMENT COEFFICIENT

CENTER OF GRAVITY (Abbreviation)

CENTER OF PRESSURE ( Abbreviationm)

RUDDER CHORD (ft)

RUDDER CHORD AFT OF HINGE LINE (ft)
RUDDER CHORD FORWARD OF HINGE LINE (ft)
HORIZONTAL STABILIZER CHORD (ft)

VERTICAL STABILIZER CHORD (ft)

HORIZONTAL DISTANCE a.c. TO TAIL c.p. (im)
AILERON LOAD (1b)

CHORDWISE WING FORCE (1b)

NORMAL FORCE AT THE AIRPLAME C.G. (1b)
TAIL FORCE (1b) |

TRIM TAB LOAD (1b)

HINGE MOMENT (ft-1b)

DROP HEIGHT (in)

ELEVATOR HINGE MOMENT (ft-1b)

RUDDER HINGE MOMENT (ft-1b)

WING INCIDENCE ANGLE (Degree)

LATERAL MOMENT OF INERTIA (in-lb-sec®)
LONGITUDINAL MOMENT OF INERTIA (in-lb-sec®)
DIRECTIONAL MOMENT OF INERTIA (in-1b-sec®)
GUST LOAD FACTOR

FUSELAGE LENGTH (ft)

WING LIFT LOAD FACTOR

MOMENT ABOUT WING AERODYNAMIC CENTER (ft-1b)
MOMENT ABOUT AIRPLANE C.G. (ft-1b)
FUSELAGE MOMENT (£t-1b)

WING LIFT CURVE SLOPE (Per Radian)
VERTICAL TAIL LIFT CURVE SLOPE (Per Radian)
ENCINE SPEED (rpm)

LOAD FACTOR '

POWER (hp)
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The Bede BD-1 is an serodynamically conventional, two place,

single engine, low wing airplane. This report presents cal-

culated airloads, ground loads, and related data necessary

for substantion of the structural integrity of the airplane.

Reference is made in each section of this report to the

appropriate Civil Air Regulation of CAM-3.
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_INTRODUCTION

The loads are calculated for the 1375 lb. maximum weight ver-

sion in the acrobatic category. In addition the landing gear

loads are calculated for 1418 1b. gross weight at its center

of gravity pésitiom.
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MAXIMOM DESIGN WEIGHT (CAM 3.74) ¥ = 1375 1b.
MINIMUM DESIGN WRIGHT (CAM 3.75) ¥a = 930 1b.
EMPTY WRIGHT (CAM 3.73) Ve = 832.7 1b,
DESIGN WING AREA 8 = 93.3 fe.?

DESIGN WING LOADING
MINIMRM WING LOADING

WING SPAN o

WING MEAN AERODYNAMIC CHORD
WING ASPECT BATIO

WING AIRFOIL SECTION

'l‘ = 14.8 ulf;,z

Vg = 0.97 10, 2

b=23.3 _ﬂ:.
c= 4,0 ft.
A= 5.8

HACA “2- 415
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RMPTY WEIGHT
T reEM We. FUSELAGE HAEF; T FrY
e s N | LINE | MOMENT

| B ICTS YO M 5 il '“""'"
FUSELAGE zu.a'ﬁlo?.a 42.2 22,747 | 8,938
jwINGs: 135.2 91.5 [35.9 |12,370 | 4,851
EMPENNAGE _ 32,6 | 212.0 |51.9 | 6,902 | 1,687
LANDING GEAR 9%.1 75.9 |15.3 | 7,135 | 1,443

.|FURNISHINGS & CONTROLS | 51.0 91.0 3.0 4,641 | 1,835
POWER PLANT (115 hp.) [i308.0 3.2 45.3 10,540 j3,941

EMPTY WEIGHT 832.7 77.3 39.2 64,335 P2,695

*NOTE: The fuseldge sero statiom is 50 in. forward ‘of the firewall.
The sero water line is 25 in. below the bottom of the cabin
floor.

i

T N

. 1b
\"rl" WEIGHT | 832.,7 ) 77.3 .39.2' 64,335 32,695
10T
FUEL

110.0 ”.o “!o ls.m 6,120

20,0 | 36.0 47.0 1,120 940
|o1L 10.0 | 39.0 35.0 390 3350
MINIMUM WE. | 1032.7 | 78.7 38,8 | 81,145 40,105

Selected Minimum Weight: Since lighter power plant instulations
' are anticipated a minimum weight of
930.0 1b, will be conservatively used.
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WATER
LINE -

==

rss.z ;

32,695

77.3 64,335 I
1oT 170.0| 90.0 3.0 | 15,300 | 6,120
0 !5.6 47.0 1,456 1,222
IL 12.0 | 39.0 35.0 468 %20
IONAL BQUIP. | 43.3 | 84.1 32.8 | 33,643 | 1,386
pva. c.c. we. [1006.0] 706 | 38.6 | 65,202 | argess

~ Belect most forward position: W = 1190 @ Sta. 78.6 in. = 17% mac.

X Y
| v | | vovor
o, m6 | 32,605
15,30 | 6,120
15,300 6,120
' 1,480
350
1,386
48,151
Select most Aft position: W = 1375 @ Sta. 84.9 in. = 30% mac.
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MAXIMUM GROSS WEIGHT CENTER OF GRAVITY
TEM WEIGHT FUSELAGE| WATER X Y
(1b) | (In) (IN)
PTY WEIGHT | 832.7 f 77.0 39.2 | 64,146 32,695
PILOT 170.0 90.0 36.0 | 15,300 6,120
PASSENGER 170.0 90.0 36.0 | 15,300 6,120
BAGGAGE 40.0 | 107.5 37.0 | 4,300 1,480
OIL 12,0 39.0 35.0 468 420
FUEL 150.0 81.5 38.0 | 12,220 5,700
OPTIONAL EQUIP.|' 43.3 84,1 32.8 | 3,643 1,386
MAX. GROSS | 1418.0 | 81.4 38.0 |115,377 53,921

Select Maximum Gross Weight:
to 1375 1b. (See the weight and C.G. dia
However, in anticipation of f1
tion at higher weights
weight of 1418 1b. 3

IYPICAL ACROBATIC LOADING

The acrobatic weight will be limited
gram on the following page)
ying the BD-1 in a utility configura-
. The ground loads will be based on a gross

X i Y
ITEM ufig?T s§g§§on ‘2§§§ MOMENT MOMENT
EMPTY VEIGHT | 832.7 | 77.3 39.2 | 64,335 | 32,695
PILOT 190.0 | 90.0 36.0 | 17,100 6,750
PASSENGER 190.0 | 90.0 36.0 | 17,100 6,750
FUEL 150.0 | 8155 38.0 | 12,220 5,700
ACROBATIC Wt. | 1362.7 | 81.2 38.1 (110,755 51,895
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WEIGHT (1b)

PREPARED BY:

PAGE NO.

L. J. Schneider % 12
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC.
DATE: TITLE MODEL NO.
11-1-63 WEIGHT AND C.G. SUMMARY BD-1
Maximum Gross = 1418 1b.
(For utility ground loads only)
e e wmm m— o e emas | mm— s RS e 1
1400 |— ,/” |
4 )
Acrobatic limit of Gross Weight =
1375 1b. Sta. 80.8 Sta. 84.9 (2 to 3
1300 [—
7
1223 1b'(/ Most Forward
| 1190 1b., Sta. 78.6
1200 [— H
1100 —
1000 —
MINIMUM WEIGHT
930 1b.
900
EMPTY WEIGHT
823.7 1b.
800 |-
| l
15 1 20 25 30
% MAC.
| | | |
77.7 8001 82-5 M-g

FUSELAGE STATION (IN)
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MAXTMUM DESIGN WEIGHT OF 1375 1b.

V. = Minimum Design Cruising Airspeed:
V, = 42 (W/g)¥% = 42 (14,8)% = 161.8 mph. or

Ve = 0.9 v, = 0.9 (160 est.) = 144.0 mph.

V4 = Minimum Design Dive Airspeed:
vy = 1.55 v, = 1.55 (161.8) = 250.4 mph. or

= 1.55 (144.0) = 223.2 mph.

Vg = Stalling Speed, Flaps Retracted:
Airplane Cypay = 1.5 (Ref. 2)
9, * (wls)} cl = 14.8/1.5 = 9,87 psf
Ve = (2 a/p)¥ = (2 x 9.87/.002378)% = 92.2 £ps
Vg = 63.0 mph.
Vgg ™ Stalling Speed, Flaps Deflected:
Airplane Clmax = 1.8 (Ref. 3)
qg¢ = (W/5)/ C1 = 14.8/1.8 = 8.22 psf
Ve = (2 a/p)¥ = (2 x 8.22/.002378)% = 84.1 £ps

Vgg = 57.3 mph.

Voi = Stalling Speed Inverted:
Airplane Clmax = 1.0 (Ref. 2)
gy = (W/g/ C1) = 14.8/1.0 = 14.8 psf

Vei = (2 ql,.)’f = (2 x 14.8/.002378)¥ = 112.6 fps.
vﬂi = 76.9 ﬂ!.

Vp = Minimum Design Maneuvering Speed
n =6.0 (CAM 3.186)

V, = Vg ¥ = 63.0 (6.0)% = 154,0 mph,

= Minimum Design Maneuvering Speed, (Inverted):
n= -3.0 (Cm 3-136)

Vpi = Vgi n¥ = 76.9 (3.0)% = 133.0 mph.

V'™ Minimum Design Flap Speed (CAM 2.190)
Vg=1.4Vy = 1.4 x 63.0 = 88.1 mph. or

Ve = 1.8V, =1.8x 57.3 = 103.1 mph.
MINIMUM DESIGN WEIGHT OF 930 1lb.

Vg = Stalling Speed, Flaps Retracted:

W/g = 930/93.3 = 9.97 psf.
a9 = ("/g)/ C1 = 9.97/1,5 = 6.64 psf.

Ve = (2 a/p)¥ = (2 x 6.64/.002378)% = 74.7 fps.
V, = 51.0 mph.

vpi
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MINIMUM DES WEIGHT OF 930 1b. CONT'D
Vgg = Stalling Speed, Flaps Deflected:
Airplane C, . = 1.8 (Ref. 3)

qg¢ = ("/g)/cy = 9.97/1.8 = 5.54 psf.
Vet = (2 a/ )¥ = (2 x 5.54/.002378)% = 68.3 fps
Vg¢ = 46.6 mph.

Nog > Stalling Speed Inverted:
Adrplane Cypo, = 1.0 (Ref. 2)
qgq = (W/g/C1) = 9.97/1.0 = 9.97 psf.
Vgi = (2 9/ )¥ = (2 x 9.97/.002378) % = 91.5 fps.
Vgq = 62.4 mph.

V. = Minimum Design Maneuvering Speed:
n=6.0 (CAM }.106)
Vp =V, n¥ = 62.0 (6.0)¥ = 123.0 wph.

Vpi = Minimum Inverted Design Maneuvering Speed:
n= "3.0 (CM 301“)

Vpi = Vgq 0¥ = 62.4 (3.0)% = 108.0 wph.

V¢ = Minimum Design Flap Speed (CAM 3.190)
Vg =1.4Vg =14 x51.0 = 71.4 mph. or

Ve = 1.8 Vgg = 1.8 x 46.6 = 83.9 mph.

MOST FORWARD C.G, WEIGHT OF 1190 1b.
Vg - Stalling Speed, Flaps Retracted:
W/g ® 1190/93.3 = 12.8 psf.
qg = ("/g)/c; = 12.8/1.5 = 8.53 psf.
Ve = (2 q/ )% = (2 x 8.53/.002378)% = 84.6 fps.
Vg = 57.7 mph.

Vgf = Stalling Speed, Flaps Deflected:
Airplane Cjpeyx = 1.8 (Ref. 3)
9ef ® (W/g)/C; = 12.8/1.8 = 7.12 psf
Ver = (2 q/ )% = (2 x 7.12/.002378)% = 77.4 fps
Vgf = 52.7 mph.
Vgi = Stalling Speed, Inverted:
Airplane Cygey = -1.0 (Ref. 2)
qei = (W/s)/C; = 12.8/1.0 = 12.8 psf
Vo = (2 q/ )¥ = (2 x 12.8/.002378)¥ = 103.8 fps.
Vg4 = 70.8 mph.
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<—. = Minimum Design Maneuvering Speed:
n=6.0 (CAM 3.186)

Vp = Vs n¥ = 57.7 (6.0)% = 141.2 mph.

’

v
n=-3.0 (CAM 3.186)
Vo1 = Vel n¥ = 70.8 (3.0)¥ = 122.6 mph.

Ve = Minimum Design Flap Speed: (CAM 3.190)
Vg = 1.4V, = 1.4 x 57.7 = 807 mph or

L™ Minimum Inverted Design Maneuvering Speed:
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DATE: TITLE MODEL NO.

10-8-63 SELECTED DESIGN AIRSPEEDS -1

MAXTMUM DESIGN WEIGHT OF 1375 1b.
Vo (Design Cruising Speed) 162 mph.,
V4 (Design Dive Speed) 251 mph.
Vp (Design Maneuvering Speed) 154 mph.
v,,. (Design Inverted Maneuvering Speed) 133 mph,
V¢ (Design Flap Speed) 104 mph.
MINIMUM DESIGN WEIGHT OF 930 1b,
Vo (Design Cruising Speed) 162 mph,
V4 (Design Dive Speed) 251 mph.,
V, (Design Maneuvering Speed) 125 mph.
th (Design Inverted Maneuvering Speed) 110 mph.
Ve (Design Flap Speed) 84 mph.
MOST FORWARD C.G, WEIGHT OF 1190 1b.
Ve (Design Cruising Speed 162 mph.
Vq (Design Dive Speed) 251 mph.
Vp (Design Maneuvering Speed) 142 mph. -
vpi. (Design Inverted Maneuvering Speed) 123 mph.
Vf (Design Flap Speed) 95 mph.
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DATE: m MODEL NO.
.September 17, 1963 SLOPE OF LIFT CURVE, COMPLETE WING BD-1

AIRFOIL = 64,- 415

'AIRFOIL LIFT CURVE SLOPE = ag = .114 PER DEGREE (Ref. 2)
WING SPAN = b = 23.3 ft.

WING MAC = & = 4.0 ft.

ASPECT RATIO = b/Z = 23.3/4.0 = 5.83

a= flo

T+ (57.3 aghr A (MEs A0y (00)

WHERE: f = .989 For Rectangular Planform (Ref. 4 p. 85)

a= ,989 x .114
1+ 57.3 x .114/r x 5.83

a = ,0833 Per Degree

CONVERTING TO RADIANS:
m= 5.3 a=5.3x .0833
m = 4,77 Per Radian
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N. E. Ehlers BEDE AIRCRAFT, INC,
DATE: Tm[ MODEL NO.
10-8-63 V-n DIAGRAM - CONT'D BD-1

MAX., WEIGHT OF 1375 1b. - CONT'D

POINT "G" n=-3,0 (CAM 3.186)
vpi = 133 mph. (page 16)
STALL CURVES
Vg = 63.0 mph. Vgi = 76.9 mph.
VS Lo 0%
v n Vv n
80 1.67 80 -1.11
100 2.60 100 -1.74
120 3.75 120 . =2,49
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DATE: v-n Dmm MODEL NO.
11-6-63 MAXIMUM DESIGN WEIGHT (1375 1b)

AIRSPEED
(mph)

280

-4'—
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N. E. Ehlers BEDE AIRCRAFT, INC.
DATE: TITLE MODEL NO.
10-8-63 V-n DIAGRAM - CONTINUED BD-1
MINIMUM DESIGN WEIGHT OF 930 1b.
POINT "A" n = 6.0 (CAM 3.186)
Vp = 125 mph. (page 16 )
POINT "C" GUST LOAD FACTOR (CAM 3.188)
-l k W
k=3 M/mk e V/s - 9.97
x-}(mwﬁ
i
K= .m
KUVm
n = L+ 575 w/s) WHERE m 4.77 (page 17 )

V =V, = 162 mph,
U = 30 fps
.888 x 30 x 162 x 4.77
n=14+ 575 (9.97)

n=14.59

POINT '"D" GUST LOAD FACTOR (CAM 3.188)
KUV m

n=1+575 (W/s) WHERE V = V4 = 251 mph.

, U = 15 fps
.888 x 15 x 251 x 4.77
n=14+ 575 x 9.97

n=3,78

POINT "E'" GUST LOAD FACTOR (CAM 3,188)
KUVm

m=1-'575 (W/s) WHERE V =V, = 251 mph.

U =15 fps
n=-1,78
POINT "F'" GUST LOAD FACTOR (CAM 3.188)
KUVm

U = 30 fps.
n=-2,59







PREPARED BY: PAGE NO, N
L. J. Schneider % 22
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC,
RATE: TITLE MODEL NO.
10-8-63 V-n DIAGRAM - CONTINUED BD-1

MINIMUM DESIGN WEIGHT OF 930 1b. - CONT'D,

POINT MG"

n=-3,0 (CAM 3.186)

Vps = 110 mph.  (page 16 )

STALL CURVES

V. = 51.0 Qh. V.i = 62.4 qh.
v n v n
60 1.38 70 1.26
70 1.89 80 1.64
80 2.46 92 2,08







PREPARED BY: PASE NO.
% 23
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC, Aelre
DATE: MODEL NO.
TITLE -n DIAGRAM
11-6-63 ) o (9307 1b) BD-1
A
8 <<
Tew
a
o
13
18
™~
o
'rﬁ . Fza
< 1e
(L]
8
o N S J "3
o N N =l
- N o=l .
| N I |
0 O A 2
> > > =
| | | |
L -] L 4 ™~ (=] o™~ ~

LOAD FACTOR - n







PREPARED BY: PASE NO. e
L. J. Schneider % 24
CHECKED BY: REPOAT NO.
N. E. Ehlers BEDE AIRCRAFT, INC,
DATE: TITLE MODEL NO.
10-8-63 V-n DIAGRAM - CONTINUED BD-1
MOST FWD, C.G. WEIGHT OF 1190 1b.
POINT "A" ' n = 6.0 (CAM 3.186)
Vo = 142 mph.  (gage J5 )
POINT "C" GUST LOAD FAGTOR (CAM 3.188)
2 .% "/s)%  wmme ¥/s = 12.8 pet.
K --:— (12.8)%
K= ,9%5
e1+EUYE e s 4,77 17
=1t ss s v-ve-mzsl:fe' :
U = 30 fps.
2945 x 30 x 162 x 4,77
i . TR
n=3,98

POINT '"D" GUST LOAD FACTOR

(CAM 3.188)

KEUVm y
= ] = =
n o 575 W/8) WHERE V Vd 251 mphi
U=15 f’.o
«9%5 x 15 x 251 x 4.77
aiak 575 x 12.8
n=3.31.
POINT “E" GUST LOAD FACTOR (CAM 3.188)
= KUVm R 2
U =15 fps.
n= <131
POINT "F" GUST LOAD FACTOR (CAM 3.188)
n=1.-0Y8 WHERE V = V. = 162 mph.
575 (w/8) c
U = 30 fps.
ns= -10”




e

_uqf ot -




PREPARED BY: PAGE NO.
L. J. Schneider % 25
CHECKED BY: REPORT NO.

N. E. Ehlers BEDE AIRCRAFT, INC,

DATE: TITLE MODEL NO.
10-8-63 V-n DIAGRAM CONTINUED BD-1

MOST FORWARD C.G, WEIGHT OF 1190 1b, - CONT'D,

POINT "G" ns==3,0 (CAM 3..186)
Vpi = 123 mph. (page 16)

STALL CURVES
Vg = 57.7 mph. Vg4 = 70.8 mph.
v n v n
70 1.47 80 -1.28
90 2.44 90 -1.62 JI
™
110 3.63 o I







PREPARED BY: S PAGE NO. 26
CHECKED BY: REPOAT NO.
N. E. Ehlers BEDE AIRCRAFT, INC,
DAT'I m v-n Dlmm MODEL NO.
11-6-63 MOST FWD. C.G. WIEGHT (1190 1b.) BD-1
]
i
2%
18 <
o~
]

8% §
N - N ™
Lo o
I [
v Y A -l
o
> > b o
| | | I
* . § T

LOAD FACTOR - n







PREPARED BY. PAGE NO. 27
L. J. Schncider %
CHECKED B8Y: REPORT MNO.
N. E. Ehlers BEDE AIRCRAFT, INC,
DATE: TITLE = MODEL NO.
10-8-63 " BALANCING DIMENSIONS BD-1
CENLER OF GRAVITY (CAM 3.76):
AS TAKEN FROM WEIGHT AND BALANCE (pages 9 toll)
LOADING wercny | FUSELAGE } WATER LINE
CONDITION STATION (1H)
SRUEERRIE DU B, A N
MOST FORWARD 1190 78.6 38.6
AECESR = SRR, 125 - e bl
FORWARD GROSS 1375 80.8 38.4
o Dl L= ana, B 6TINY o + CARBAIETASIR
REARWARD GROSS| 1375 84.9 38.0
. - PP — e N ——
MINIMUM 930 78.6 38.8

“ ASUMME MIN. WEIGHT STA. SAME AS MOST FWD,

AERODYNAMTC DIMENSIONS:

WING AERODYNAMIC CENTER = a.c. = 26.4 7 MAC,

FUSELAGE STATION = 83.2 IN.

WATER LINE

= 36.3 IN,

HORIZONTAL TAIL CENTER OF PRESSURE

(ASSUME 257 OF TAIL MAC.)

FUSELAGE STATION = 204.4 TN,

WATER LINE

= 44,5 1IN,

(Ref. 2)

The aecrodynamic forces and dimensions are computed with respect to

a line through the wing
longitudinal axis, such
pendicular and parallel
line is at A 3.5 degree

ARM TROM WIIG a.c.

to Tail

c.p

X = (204.4 - 83.2) = 141..2 IN. = d

FORM 22.2

aerodynamic center parallel to the fuselage
that acrodynamic forces are obtained per-

to fusclage water lines.
angle of incidence to the fuselage water lines.

The wing chord

Z = (44.5 - 36.3) = 8.2 IN,







PAGE NO,

PREPARED BY:
L. J. Schneider % 28
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC,
DATE: TITLE MODEL NO.
10-8-63 BALANCING DIMENSIONS - CONT'D BD-1

BALANCING ARMS FROM AIRPLANE C.G, TO WING a.c.

LOADING CONDITION Xcg Zeg
(IN). (I

MOST FORWARD -4 ,6 2.3
FORWARD  GROSS =2.4 2.3
REARWARD ~ GROSS 1.7 1.7
MINIMUM 4.6 2.5

ARM FROM WING a.c. TO THRUST LINE

The thrust line is parallel to the station lines at water

line = 45.0 in.

The arm from the wing a.c. to the thrust line is:

zt Lo 45.0 . 36.3 e 8.7 1no

FORM 22.2







PREPARED BY:

N, E, Ehlers
DATE:

PAGE NO.
L. J. Schneider % 29
REPORT NO.
BEDE AIRCRAFT, INC,
TITLE MODEL NO.
September 18, 1963 WING AERODYNAMIC CHARACTERISTICS BD=-1

Cha = C1 coao('é- Cq s8in a('

/
Cc = Cq cos X = Cy sin &X'

(REF, 4, P. 217)

+
b =
ASSUME :
AIRFOIL 64, - 415
No - —3.0°
i = 3,5°
a = .0833 (page 17 )
A =58  (pagel7 )

@11. " 1[00‘33 = 12.0

@i~ 1 = -3.0 - 3.5 = -6.5°
Q) 14rA = 1/ 5.83 = 0546






PREPARED BY:

PAGE NO.

% 30

CHECKED BY: REPORT NO.

N. E. Ehlers BEDE_AIRCRAFT, INC.

paTE: TITLE WING AERODYNAMIC CHARACTERISTICS | MOPE- No.

September 18, 1963 CONT INUED ED=1

l" cl -1-0 -.e ".6 ".4 ".2 0 -2 04
5| x Ox@ |-12.0 |-9.6 |-7.2 |-4.8 (2.4 0 |24 |4.8
6| o' |GO#@ |[-18.5 }16.1 4813.7] -11.3 }8.9 |-6.5 |-4.1 | -1.7
7| Cao Ref. 2 |.0162 |.0132 |.0110 | .0091 | .0079 | .0067 |.0056 |.0058
8| cay |@x@™ |.0546 |¢0349 [.0196 | .0087 | .0022 | o0 |.0022 |.0087
9 | o, @#+®  |.0708 |.0481 |.0306 | .0178 | .0101 | .0067 .0078 |.0145
10 | cos ' | cos(®) 948 |.961 |.972 | .981 |.988 |.9% |.997 [1.000
11 |sinx' | stn@®) }.317 |-.277 |-.237 | -.196 | -.155 | -.113 |-.,072 |-.030
12 | ¢ cosx'| @Wx (0 f.48 |-.769 |-. -.392|-.198| 0 [-.199 | .400
13 |cg sinx'| @x @D F.022 |-.013 [-.007 | =.004 | ~-.002 |-.001 |-.001 0
| ¢, |@+@ F.or0 [-.782 |-.590 | -.396|-.200 |-.001 | .198 | .400
15 |y sinw'| @x@) |.317 |.221 |42 | .078 |.031 | O |-.014 [-.012

'

16 [c, cosx'| @x@9 |.067 |.046 [.030 | .017 |.010 |.007 |.008 |.0L6
17 ¢ |@®-@ .25 [-.a75|-.112 | -.061(-.021 |.007 |.082 |.026

CONTINUED ON NEXT PAGE
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PREPARED BY: PASE MO, =
31

| N, E. Ehlexs BEDE AIRCRAFT, INC,

BT TME WING AERODYNAMIC CHARACTERISTICS | MO®EL NO.

| September 18, 1963 _CONTINUED BD-1

.6 .8 1.0

6| ¢ 1.2 |14 |16 |18 |20
s| o« Ox® 7.2 |9.6 |12.0 4.4 p6.8 |19.2 [21.6 [24.0
6| ' |0O+@ 0.7 |3.1 5.5 (7.9 ho.s 127 |15 fur.s
7| Cgo | Ref. 2 .0059 | .0063 |.0117 | .0146 | .0205 | .0280 |.0335 |.0375
8| ¢y |@=x@®™ |.019 |.0349 |.056 | .0786 | .1070 | .1398 |.1770 |.2182
9| c4 @®+® | .0255 | .0412 |.0663 | .0932 | .1275 | .1678 |.2105 |.2557
10 | cos ' | cos(® 1.000 | .998 |.995 | .9%0 |.984 |.976 |[.965 |.954
11 | sin ¢! | stn® . | .012 |.05 |.096 | .137 |.179 |.220 |.260 |.301
12:|c, cosx'| ®x@ | .600|.798 [.995 [1.188 [L.379 |1.561 |1.739 [1.910
13 |cg sing'| @x @ o |.002 |.006 | .013 |.023 |.037 |.055 |[.077
4
| ¢, |@+@® | .600[.000 [1.000 [ 1.2011.402 |1.598 [1.79 |1.987
15 |c; stnn’| @Wx@) | .007 |.043 |.09% | .164 |.250 |.352 |.e68 |.602
16 [C,4 cosx’ wL@'@ 026 | 041 |.066 | .092 |.126 |.164 |.206 |.244
7| c, |@®-@ | .019-.002 |-.09 | -.072|-.125 | -.188 |-.264 |-.358
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PREPARED BY:

PAGE NO.

L. J. Schneider -@ 32
CHECKED BY: REPORT NO.

N. E. Ehlera gm A'RCRAFT| 'HC| s
DATE: TITLE WING AERODYNAMIC CHARACTERISTICS | MOOSLNO.

11062 AFLAPS RETRACTED) L2
1.1 } [ | 16
1z / -1 14
s L 112
1.0 110

bm /
a y 18
' 16
ps dy
/ /L\“.
2 3 by )
o 0 %\ 0 10
- 2 B --1 \ ‘.02- -2
/ \‘i° |
-04 ™ -.z / F \ -'M- .‘
-.6 P - 3 l l "006-' .6
i ¥ Clﬁ;}

o s =5 -0“ [ / b | -' :
-100 - - 5 -.10- -10
-1.2 [~ -.6 / -1 -12
-1.4 j- -14

(4]
-1.6 © =1.5 <IL.U0 = = 1.0 1. 2.0 -16
i C1 ¥
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PREPARED BY: PAGE NO. .
L. J. Schneider % 33
CHECKED BY: REFPORT NO.
N. E. Ehlers IRCRAFT
DATE: TITLE MODEL NO.
10-11-63 WING LIMIT AIRLOADS BD-1
A I 3.189
T
wm cC.8. 3‘
' Tail a.8.
z Fow r“\ ' 1
t | ' y
na Zcg
{ Few I
-
"l}‘." Xog—

1) z Horizontal Forces
Pu + 'c‘ «aTe(

2) Z v.rtlcall Forces

S)Z Moments About e¢.g. .

1 tf

EXPLANATION OF BALANCING TABLES (ages 35:t036)

@ V Design Speed Selected From Page 16 .

(@ n Linmit Load Pactor From V-n Diagrams

@q=.0025672

@ Estimate A Value For Fpy
B Cow = P/ @ 8 = 0107 P, /q

® Select C. From The Wing Characteristics Curve (p.32)

@rw-ccqs

(@ Mg = Cuac € @ 8 = (=407) (4.0) q (93.3) = -26.2 q
® Mg« cpe & q 8 = (-.01) (4.0) q (93.3) =3.73 q

B T R ——————







PREPARED BY: PAGE NO.
L. J. Schneider % 34
CHECKED BY: REPORT NO.

N. E. Ehlers BEDE AIRCRAFT, INC,

DATE: TITLE MODEL NO.
10-11-63 WING LIMIT AIRLOADS - CONT'D BD-1

@0 T ~ 375 P n/v = 375 (108) (.85)/v = 31,300/v*

@) F = -Zeg Fow - (2t - Zcg) T + Mac + Mf + Xeg Fna

d - Xcg

@ Fpna = nW

@3 Fay = Fuq - F¢  (check &)

* NOTE: Thrust will be conservatively assumed to be
at maximum continuous power for level flight

and rero for inverted flight.

FORM 22.2







PREPARED BY; PAGE NO.
L. L. Schoeidex 335
| checxeo BY: REPORT NO.

N. E. Ehlers BEDE AIRCRAFT, INC.
DATE: TITLE - MODEL NO. -1
10-23-63 Wing Limit Airloads - Cont'd BD-1.

MOST FORWARD WEIGHT CONDITION

W= 11% lb. xcs - 4.6 i-n. - -.333 ft'
d = 121.2 in. = 10.1 ft. ch = 2.3 4n. = ,192 ft.

Z, = 8.7 in. = .725 £t

(Zg = Zog) = +725 =.192 = .633 fr. (d - X ) = 10.1+ .4 =

10.5 ft.
No. ENVELOPE POINT A D E G

1 V (mph.) 142 251 251 123

2 n 6.0 6.0 -3.0 | -3.0

3 q = .00256 x(1) 51.7 161.5 | 161.5 | 38.7
4 F, (est.) 7558 7900 | -3236  |-3609

5 Cow = <0107 (DD 1.56 .523 -.214 | =.998
6- Ce (page 32 ) -,188 .018 -.028 -.265
7 Fo, = 93.3(©x0() -909 | 271 -422 | =956

8 My = -26.2 x(3) -1352 |-4230 | -4230 | -1013
9 M, = -3.73 x® -193 -602 -602 | -144
10 T = 34400 /(D 242 137 0 0

11 |F= -.192@-.5:;3 +(@®)+(9)-.383(%) | -418 | -760 -384 39

12 |F  =11900) 7140  [7140 ~3570 -3570
13 |Fy, =@ =@ (check® 7558  |7900 -3236  |-3609







PREPARED BY:

L. J. Schneider

PAGE NO.
% 36
REPORT NO.

CHECKED BY:

N. E. Ehlers BEDE AIRCRAFT, INC,

MODEL NO.

WING LIMIT AIRLOADS = Cont'd BD-1

RATE TITLE
10-23-63

FORWARD GROSS WEIGHT CONDITION

W = 1375 1b. X
cg

Zop ® 2.1 40 = 175 ft.

= «2.4 in, = -,200 ft,
d= 121.2 in = 10.1 f¢,
zt = 8.8 -dn. = 725 £E,

No. ENVELOPE POINT A D E G
1 v (mph) 154 251 251 133
2 n 6.0 6.0 -3.0 -3.0
3 q = .00256 x(1) 60.7 161.5 161.5 45.3
4 Fow  (est.) 8588 8903 -3737 | -4090
5 Coy = -0107(4) /(3) 8 .591 -.248 | -,965
6 Ce (page 32) =-,174 .016 -.036 =-.248
7 Fo,p = 93.3(6)x(3) -985 2641 -542 | -1048
8 Mg = -26.2 x(3) -1590 -4230 | -4230 -1188
9 M = -3.73 x(3) -226 -602 9602 -169
10 T = 34400 /(1) 224 137 0 0
11 |Fe= --175(7)--{»(5)03@ +@+(9)-.20%) | -338 -653 -388 -35
12 Fna = 1375(2) 8250 8250 -4125 -4125
13 Fow = @2 - @D (check(®) 8588 8903 -3737 | -4090

FORM 22.2







PREPARED BY: PAGE NO. "
| L. J. Schnédder % 37
CHECKED BY, REPORT NG,
N. E. Ehlers BEDE AIRCRAFT, INC,
DATE, e WoDEL NG,
10-23-63 WING LIMIT AIRLOADS - CONT'D _BD-1
MOST AFT GROSS WEIGHT CONDITION
W = 1375 1b, Xeg = 1.7 in = 141 ft.
d = 121.2 in = 10.1 ft, Zeg = 1.7 in. .141 fr,
z, = 8.7 in. = .725 ft.
(2o~ Zg) = 725 - .141 = .584 (d - X.g) = 10.1 - .& = 10.0 ft.
No. ENVELOPE  POINT A D E G
1 v (mph) 154 251 251 133
2 n 6.0 6.0 | -3.0 -3.0
3 q = .00256 x(1) 60.7 161.5 | 161.5 | 45.3
4 Poss (est.) 8315 8623 -3598 | -3948
5 Coy = 0207 /(3) 1.47 571 | -.238 .933
6 Es (page 32. ) -.160 .016 -.033 -.237
7 Foy = 93.30)xQ3) -906 241 -497 | ~1002
8 Mac = -26.2 x(3) ~1590 -4230 | -4230 | -1188
9 M. = -3.73 x(3) -226 -602 -602 -169
10 T = 34400 /(D) 224 137 0 0
11 | F, = -.161(7) -.584 G0 +(@)+(@+ . 141()| -65 -373 | 527 -177
10.0
12 Fna = 1375(2) 8250 8250 4125 4125
13 Fp, = @2 - @) (check(®)) 8315 8623 -3598 -3948

FORM 22-2
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PREPARED BY: PAGEK NO,
L. J. Schneider % 38
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC,
DATE: TITLE MODEL NO.
10-23-63 WING LIMIT AIRLOADS - CONT'D BD-1

MINIMUM WEIGHT CONDITION

W = 930 1b.
Since both the weight and load factors at each of the
Envelope Points are the same or less than those of the
Most Forward Center of Gravity Condition, it is not
possible for the wing airloads of the Minimum Weight
Condition to be more than those of the Most Forward

Center of Gravity Condition.

SPANWISE LOAD DISTRIBUTION

NOTES: 1) A detail weight analysis of the BD-1 wing structure shows
a weight distribution ranging from 0.403 to 0.635 1b/in.
A dead weight load distribution of a constant 0.4 1lb/in
will be conservatively used for this analysis. That is

g = 0.4 1b/in,

2) A rectangular spanwise load distribution of Wn (and '}c)
will be assumed to a point on the span where the distance
from the tip equals the chord. From that point Win (and
w.) vary linearly to a value of .5 3 (and .5 5. ) at the
tip. n °

FORM 22.2







PREPARED BY: PAGE NO.
L. J. Schneider % 39
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC.
DATE: Ti MODEL NO.
10-23-63 WING LIMIT ATRLOADS - CONT'D BD-1

SPANWISE LIFT DISTRIBUTION -

NT'D

£

-rc' =

* © cw
b~ .5 280 ~-.5 x 48 256
 FLAPS RETRACTED
ENVELOPE POINT A D E G
Critical Loading Condition Pwd. /Gross | Pwd/Gross |GFwd/Gross | Fwd/Gross
F,, (page 36) = 8588 8903 -3737 -4090
Foyw (Page 36) -985 241 -542 -1048
n 6.0 6.0 -3.0 -3.0
v, (1b/in) 31.2 32.4 -13.4 -14,8
%,  (1b/in) -3.85 .94 -2.12 | =4.09
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PREPARED BY:

PAGE NO.

A,y -RKACy = -6 x 1 = -6° (Reg. 4, P. 86)
d.w = o, +A x‘f- 3 -6= -9.

ASSUME: LIFT CURVE SLOPE IS UNCHANGED WITH FLAP DEFLECTION.'

a = .0833 Per Degree (page 17/ )

@ 1I. - 1/.0833 = 12.0

'®‘x¢w"' ie=- 9."3.5. - -u.S'

@Yra =1/75.83 = 0546

L. J. Schneider % 40

CHECKED BY: REPORT NO.

N. E. Ehlers BEDE AIRCRAFT, INC,

DATE: TITLE MODEL NO.
10-14-63 FLAP DOWN WING CHARACTERISTICS BD-1
ASSUME:; i=3.5" c(f - 60

A= 5.8 2

£ = .989 (Ref. 4, p. 85) Sgly ».10%
= -3.0°

S¢g = 46.6 ft,
ACy; = 1.0 (Ref. 4, Fig. 2-58)

K=6 (Ref. &, Fig. 2-57)
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PREPARED BY: PAGE NO.

L. J. Schneider % 41
CHECKED BY: REPORT NO.

N. E. Ehlers BEDE AIRCRAFT, INC,
DATE: TITLE - MODEL NO.

10-14-63 FLAP DOWN WING CHARACTERISTICS BD-1
®| ¢ .6 .8 LT 120 ] 1k 1.6 1.8 | 2.0
®! « Dx® 7.2 | 9.6 [:12.0 | 14.4 |16.8 [19.2 | 21.6 | 24.0
®| «’ G+@ |-5.3 [-2.9 o3 1 59145 1:8.7 $:1 | 1.3
(O fga % Ref. 7 |.078 |.082 [.096 | .117 |[.130 |.149 | .167 |.209
Cai @x® 020 |.,035 | .055 | .079 | .107 |.140 | .178 |.218
®| cq @+® |.098 |.117 | .151 | .196 |.237 |.289 | .345 |.427

cos o’ cos (&) |.996 |.999 [1.000 | .999 |.997 [.993 | .987 |.980
Dlsin 4 ° 8in(® -.092 |[-.051 |=.009 | .033 | .075 | .117 | .158 |.199

Cp cos x/ | @x Q0 |.598 | .799 | 1,000 [1.199 [1.3% |i.569 1.777 |1.960 |
3 |cq sin x| @x Q) |-.009 |-.006 |-.001 | .006 | .018 | .034 | .055 |.085
@ | cn @2+ | .589| .793 | .999 [1.205 [1.414 [1.623 |1.832 [2.045
5| c; sin '| ®x ) |-.055(-.041 |-.009 | .040 | .105 | .187 | .284 | .398
@] cycos a’| @xQ | .098| .117 | .151 | .196 | .236 | .287 | .340 | .418
17| cc @-@» | .153| .158| .160 | .156 | .131 | .100 | .056 | .020
@8 | Cmac - Unflaped | «,07 |=-.07 -.07 | -.07 | -.07 -.07] -.07 |-.07
@9 | Cpact Ref, 7 -.26 |=.27 |-.28 | -.28 | -.28 | ~-,28| -.28|-.27
@) |Cpoc ¥ [B+@/2 | -.16 |-.17 [-18 | -.18 | -.18 | -.18| -.18| -.17

* The profile drag coefficients and the pitching moment coefficient are the

combination of the flap up and flap down coefficients proportional to the

flaped and wmflaped wing areas.
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PAGE NO.

L. J. Schneider % 42
CHECKED BY: REPORT NO.
N. E. Ehlers BEDE AIRCRAFT, INC.
DATE: TITLE WING AERODYNAMIC CHARACTERISTICS | Mo°%-M©
11-6-63 (FLAP DOWN) BD-1
; // 3
1.6, oy > /} 116
s T g i
14 F a /I\ 412
- &
1.2F o // -.10- 8
1.0 | -.1 / -.154 &
G
oa - 2 -.20"" o
kt
.6 - -.3 "025- "
04 I'_-.4 _‘ -.
g j i
‘E S
0 .8 1.2 1.6 AR







PREPARED BY: PAGE NO,

L. J. Schneider % 43" -

CHECKED BY: REPORT NO.

N. E. Ehlers BEDE AIRCRAFT, INC,

DATE: TITLE MODEL NO,
10-14-63 WING LIMIT AIRLOADS - CONT'D. BD-1
FLAPS EXTENDED FLIGHT CONDITION (CAM 3.190)

ASSUME: Vg = 104 mph. - Fwd. Gross Weight (p.16)
Ve = 95 mph. - Most Fwd. Weight (p. 16)
Chnac ™ ~-18 (page 42)
Mac = 9 Cpgc &8
M. =1 (-.18) (4.0) (93.3)
My, - -67.2 q
GUST LOAD FACTOR: (CAM 3.188)
MOST FWD. WEIGHT:
* KUVm 5.
n=1 +5WS—)- WHERE : 1190 1b.
9%5 x 15 x 95 x 4.77 B 0 mt
4 & X x x 4. 4
BT 2 B8 Apseedl )
m=4.,77 (page 17 )
o .ot U = 15 fps (CAM 3.190)
M. Gross Weight:
n=l4ttB WHERE W = 1375 1b.
et Wis = 14,8 psf
333 x 4. m=4,77 (page .17 )
n = 1,86 U = 15 fps (CAM 3.190)
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N. E. Ehlers BEDE AIRCRAFT, INC.

DATE: TITLE MODEL NO.
10-14-63 WING LIMIT AIRLOADS - CONT'D BD~1

MOST FORWARD WEIGHT CONDITION (FLAPS EXTENDED)

W = 1190 1b. xcg = -4.,6 in, = -3383 ft.

d = 121.2 in. - 10.1 ft. ch = 2,3 in.= 192 ft.

2t =». 8.7 in, = JFIS L,

(2, = Zog) = 4533 ft. (@-x) =105 fe.
No. MANEUVER GUST
1 Vv  (sph.) = 95 T
2 n 2.0 1.87
3 q = .00256 x@° 23.1 23.1
4 Fow  (est.) 2657 2496
5 Cow = 0107 /(D) : 1.23 1.16
6 1% (page 42 ) .150 <155
7 Foy = 93.3(0)xQ 323 33
8 Mg = =67.2 x(3) | -1550 -1550
9 M = -3.73 x( -86 -86
10 T = 34400/ 362 362
11|F, =-.192(7-.533 10+ ®+®)- -.383@)| -277 -271
10.5
12 Fna = 1199Q 2380 2225
13 Fw =12 -0 2657 2496

FORM 22.2




RERRTS 1T




PREPARED BY: PAGE NO.
% 45
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| _N. E. Ehlers BEDE AIRCRAFT, INC,
DATE: TITLE MODEL NO.
10-14-63 WING LIMIT AIRLOADS = CONT'D, BD-1

FORWARD GROSS WEIGHT CONDITION (FLAPS EXTENDED)

W = 1375 1b.
d = 121.2 in. = 10.1 ft,

(Z¢ - Zcg) = 550

X, = =24 in, = -,200 ft,

cg

Boy:™ .1 In = 4175 fr.

(- X)) =10.3

No. MANEUVER GUST
1 v (mph) 104 104
2 n 2.0 1.86
3 q = .00256 x@z 27.7 27.7
4 r. (est.) 3024 2628
5 Coy = 0107 @) /B 117 1,09
6 O (pages2.) .155 .158
7 Fey = 93.3(©)x0® 400 408
8 Mac = =67.2 x(® -1863 -1863
9 Mg = -3.73 x® -103 -103

10 T = 34400/ @ 33 331

1 |F, = -.175@-.550 00+ ®+ @ -.200 | -274 -270

12 | Fy, = 1375Q) i 2750 2558

13 | Fpy =12 - @ 3024 2828

FORM 22.2
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REPORT NO.

BEDE AIRCRAFT, INC,

DATE:

10-24-63

TITLE MODEL NO.

WING LIMIT AIRLOADS - CONT'D BD-1

SPANWISE LOAD DISTRIBUTION (FLAPS EXTENDED)

NOTES: 1)

wd = 0.40 1b/in (page 38 )

A rectangular spanwise load distribution of W, (and w¢)
will be assumed proportional to the flap up and flap
down lift coefficients.

Flap up Cy, = 1.66 (Ref, 2)

Flap down c# = 2,25 (Ref. 6)

£
e

/J/,///////////A

1

s ]

|
r._ 33u 7 1) (JRSRS SR |

b = 2804

K = C1f/c, = 2:25/; 66 = 1.36

- - F“w e -
Ay Y
;n an = Nnx 04

140 (1 + 1.36)

- '4LD
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N. E. Ehlers BEDE AIRCRAFT, INC.
DATE: TITLE MODEL NO.
10-25-63 WING LIMIT AIRLOADS - CONT'D. BD-1

SPANWISE LOAD DISTRIBUTION (FLAPS EXTENDED)

c

W, =

W - b

b/2 (1 +K)

F

Few

c

140 (1 + 1.36)

FLAPS EXTENDED - CRITICAL CONDITION = MANEUVER @ GROSS WEIGHT

F., (page 45) 3024
F.y (Page 45 ) 400
n (page 45 ) 2,0
v,  (1b/in) 8.37
W,  (1b/in) 1.21
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N. E. Ehlers BEDE AIRCRAFT, INC.
DATE: Tm IODII. no.
10-24-63 FLAP LIMIT LOADS CAM 3.223 BD=1
cg = .67 ft,
bf = 5,87 £t.

Ve = 104 mph, therefore q = 27.7 psf (page4§ )

AREA/SIDE = cgXbg = .67 x 5.87 = 3,93 ft.

For the critical flap down condition of 2.0
(page 45 ), and J ¢ = 60° = 1.045 Rad,

C, = 1.15 @ Cyy, = 1.17  (page 42.)
ror Cf/z = 0:67/4,00 = ,167

@uqq - -.072

SCns /¢

chfo = ~-.080

Che = Cheo * (dCheft) C1 + (dOne/fp) J¢ (Ref. 8)

= -,688 (Ref. 8)

Cpp = -+080 + (-.072) (1.15) + (=.688) (1.045)

Cps = --882%

WHERE Cp,¢ =

. .

q b cf2

9> Maneuvering, Cpw = 1.17

= This value is considered conservative since the flap tested in
Ref. 8 was well sealed.







PREPARED BY: PAGE NO.
L. J. Schneider % 49"
CHECKED BY: REPORT NO.

N. E, Ehlers BEDE AIRCRAFT, INC,

DATE: TITLE MODEL NO.

10-24-63 FLAP LOADS - CONT*D, BD-1

ASSUMING A TRAPEZOIDAL LOADING PER CAM 3.223-1

BT
e .
s

Conservatively neglecting aerodynamic balance gives:

w=3 Che 9 /2 =3 (=,882) (27.7) /2 = 36.6 psf

‘NOTE: Since the entire flap is outside of the
propeller slipstream there will be no =
added load due to slipstream effects.
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. rs BEDE AIRCRAFT, INC, 3
DATE: T‘TLE MODEL NO.
10-11-63 HORIZONTAL TAIL AIRLOADS BD-1
HORIZONTAL TAIL DIMENSIONS
‘WJL.#W
|
I
|
i 1.83°
.76 1.19 ‘

STABILIZER AREA = 13.4 ft,

ELEVATOR AREA =
TOTAL

ey

2
5.8 ft.
19.2 £r.2 = 5,

7.61

BALANCING CONDITION (CAM 3.215)

" MOST CRITICAL BALANCING TAIL LOADS (Flap Retracted)
- 760 1b. Down Losd (page 35 )
- ? 1b. Up Load (Page 3§ )
(Loading Per. Fig. 3-7 CAM -3)

FORM 22-2
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