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been continuous over the past nine decades.

10

2000








































































































































































































































































































































































































































































Alirerafi
and
Tip Path
Flane
Angles of
Attack 10

(degrees)

s

5
40 60 80 100
Flight Path Velocity (mph)

120 140

Fig. 2-27. Trimming with cyclic pitch or





















































































































































































































































































































































































































































































































117

2.8 JUMP TAKEOFF

008

006

0004

Wieatley e
Approxination o *
000z far C
Thrust e
and
i s T
Torque naz [ 006 dhidt 008 0.1 Ttz
Coeflicients v, -~

0002 ~ -
Cr
& - - -
10¢q 00 b -

-
—_— Exact
-
e 10 times Torque
B0GF e Coficat
- Wheatley
008 | Test Polnt

BT








































































































































































































































































































































































[H
1
1
]
Natursl §
Frequency . 4" FlapwiseMade
Ratio
Wy &
Q
5
3" Flapwise
4
3 1929
Comem 1931 2"! Flapwistc Mode
oIy
2 1933 1935
i At
1
]
0 5 ] v — 3 0
4
12 m,R
(Beam Frequency Parameter) Q b
El,,

Fig. 2-76. Rotor blade flapwise natural
frequency ratios for a uniform heam.



3" Flapwisc Modo

Natural
Frequency 5
Ratio

By
Q

3
———————____._.__.__ . 2 Flapwise Mode

Rotor Speed RPM
Fig. 2-77. Cierva C.30A blade
natural frequency ratios.

159

2.9 BLADES





































































24000
20,000
16,000

12,000 |
Upper
Fiber g ggp |
Stresses

(stieck’) y q0p |

08 0.7 (2]

01 0.z 03 0.4 0.5
Radius Station x=rR

Minknun

Fig. 2-82. Blade flap bending stresses
measured on the PAA-1 [12].
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Fig. 2-103. Landing performance of the
PCA-2 by an average pilot [128].
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“he had been fortunate enough to be flying one of the
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Fig. B-3. Differential pressure distribution
over an airfoil from thin airfoil theory.
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Now consider the elemental pitching
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Fig. B-13. Only Navier—Stokes theory
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Figure B-14 shows that both the
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Fig. B-17. Hysteresis loops in drag coefficient
versus lift coefficient due to unsteady

aerodynamics according to the
Navier—Stokes equation for the example
chosen.
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Since there are three blades, the steady pitch































































































































































































































































































































































® The whole problem can, of course, be solved using a
FORTRAN code or any one of a number of mathematical
software applications on the market.
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Table H-1. The K Matrix

e [ o [ e e [ e [T wn [ a [ [
i im6 | hm7 | 1mg | 1a0 0 - =13 tamim2i fiaz]
" o [ o[ v ] [ v oo fafols o
v [ w o [+ |0 W | o | v [ e | [a |9 v [0
(KT v [ v o o[ elwao v [0
v a [ B I I I A T A B I T
v [ o e |+ |+ W o [ |« a o [+ |®
" = R W O v

K] T w [ v |+ [ [ e[ e v o o] w[w]|a a0+ ][0
K Wowa| ks | mi | 0 | a | o | v | v |8 | o | o | v | % |32 e
w [ at [k | wi | W [ 0 | @ w | o | e | s |2+ |0
v = wa | owr [wwa| wr | e [ B I I
v [ [l T A e P A N A A T
v = w0 [ wa [ ow [woer| me | w P I B I A T
v e o [ o [ v [~ | -wiwwm| s m| s [0 [ o] v s |a o [+ ][0
v e w | o [ v | 4 | % |-mn [wewa| ws | ke |0 |0 | v [ % | [0 [+ v
v [ w o | v | 4 | u | % | wr[weke| ks |k |0 | v | % | a8 [+ |w
W e W o[ v |4 | [0 [w|o[wn|a|w| e |a o [+ ]w
v s o o[+ ]aala % | W |kewi| a5 | w | v | a [ @ [+ o
v s o | o | v | % | o | o | » | v | &4 |-wr [wems| w5 | ®a | & [ @ [+ |
"= [N 0 v [T I ] I N A O
" = v N D [ e A [
T s oo [ v |4 a e e v]aa]o|m|w oul e alo
v s o [ o [ v | o | oo o v s |a o] o[ aa|-br[sess|ns|ma
" = w [l I T

v e [T N T A A A T A A A B N P I

Note: The sum K6 + K1 forms the diagonal of
this matrix. Even though K4 and —K7 and —K5 and K4
are placed in adjoining cells on the same row, all

coefficients are calculate using the same radial
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Fig. H-7. Accurate blade-tip deflection ean be predicted given accurate airloads.
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The variation of this equivalent drag area
parameter with advance ratio is illustrated
with Fig. J-1 and, in an enlarged view, with Fig.
J-2.
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Fig. J-1. Equivalent drag decreases with
advance ratio. The limit is the drag of
stopped blades.
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Fig. J-2. There is relatively clear indication of
diminishing return to high advance ratio.





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































