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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
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A ASPECT RATIO
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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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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

















































































































































































































































