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PREFACE

This report describes an analytical and experimental investigation of
rigid rotor dynamics conducted vith the cooperation of the NAGA langley
Research Center by the Lockheed-California Company. The proJram was
sponsored by the U.S. Army Trensportation Research Commnd, Fort Eustis,
Virginia, under the technical monitorship of Messrs. J.E. Yeates and
R.D. Powell.

The program began in April 1962 and wvas completed in June 19A3. NASA
personnel associated vith the program included Messrs. F. Custafson,
J. Ward, R. Houston, and R. Bennett. The Lockheed personnel included
Mesers. I. Culver, L. Celniker, T. Hanson, J. Kanno, S. lundgren,

R. Donham, and S. Kiser. The Lockheed portion of the prcoram was
directed by Mr. P.W, Theriauit, Assistant Chief Engineer, Advanced
Systems Research.

Thanks are due to TRECOM and the NASA langley Research Center for the!r
support in providing the wind tunnel facilities for the experimental
parts of the program and for their help and advice in planning and con-
ducting the progrem.
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& SUMMARY

This report describes an investigation of the effects of variations in
design parameters on the dynamic characteristics of cantilever blade
or "rigid" rotors.

Some fundamental concepts of rigid rotor d/namics including decoupling
are presented, a3 wvell as a 10-degree-cf-freedom rotor stability analy-
8is in hovering and a brief study of the static stability of the model.

A dynamic helicopter wind tunnel model having a 10-foot rotor diameter
was constructed with three sets of blades and a hub vhich allowed many
variations in geometry and st‘ffness. Seven rotor configurations were
tested in the NASA langley Full Scale Tunnel (FST), and two of these
wvere tested to higher spceds and full scale Reymolds number and Mach
number in the NASA langley Transonic Dynamics Tunnel (TDT).

The model and rotors and the testing technique are described, and all
the data collected are included. Only thoyse portions of the data which
appeared to be of particular {nterest are reduced and presented.

A principal focus of the program wvas the decoupled, or "matched blade”,
type of rigid rotor. It wvas demonstrated to similated air speeds on
the order of 240 miles per hour that this type of rotor is stable wit'
extremely small values of control gyro inertia. In addition, it was
found that blade matching has a ma‘or influernce »n chordvise oscillating
blade loads. Figures ) and 2 show that first (cant!{lever bending) mode
matched blade chord loads are about ocne-third as large as those for
coupled or chord-stiff tlades and that chord loads for all-mode-matched
bYlades are only about one-tenth as great as for coupled blades. These
approximate ratios apply over the entire range of forward velocities
tested. The alphadbetic designations on these figures are the test con-
figuration identifications.
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IT. CONCLUSTONS AND RECOMMENDATIONS

ROTOR LOADS

Blade drag link oscillating loads (chordwise bending at approximately
10 per cent redius) are summarizcd in Pigures 1 and 2. These have
been scaled for the simulated vehicle from the model results given in
Pigures 31 and 33 for the configurations listed in Table 3, Page S59.

Configurations "A" and "B"' were coupled or chord-stiff rotors with 0°
twist and -8° twist respectively, and they showed the highest chord
loads, by far, of all the configurations tested. Configuration "'E"
wvas the fidberglass blade configuration vhere an attespt vas made to
achieve an all-mode-matched or decoupled blade by matching the flap-
wvise and chordvise blade stif”ness, inch by inch, along the span cf
the dlade. This configuration showed, by far, the lowerst chord
loads, vhich were or the order of 10 per cent as large as for the
coupled blades. All the other configurations were matched only in
their first mode or cantilever bending stiffness by the insertion of a
soft drag link at the root of an othervise chord-stiff blade. These
firest-mode-mtched rotor's showved chord loads about one-third as large
as for the coupled or chord-stiff blades and about two or three times
larger than for the all-mode-matched blades. From this it can be
concluded that blade matching, involving reduced chord stiffness, is a
powerful tool for reducing the chordvise loads generated in the blades
(and subsequently fed into the helicopter).

Blade-to-gyro pitch link oscillating loads (blade root feathering
torsion) are summarized in Pigures 32 and 33 for the configurat ions
listed in Table 3. The large magnitude of the oscillating pitch link
load (which {s primarily a steedy gyro trim moment in the non-rotating
part of the control system) was not anticipated. BExamination of the
oscillograph records shoved a phase difference of about 90° (310’)
between the point of maximm link load and the point of maximm
feathering angle amplitude. This phasing indicated that the load was
principally a feathering friction or serodymamic damping type of load.
Purther examimation of the records showved that most of the torque
msasured at the pitch link wvas also present in the blade torsion
measuremsnt at redial station 22 and therefore must be generated in

the outboard portion of the blade. Equation 28 of Section IV gives

the blade feathering aerodymamic damping, vhich is showvn to be a
function of blade chord to the third powver and tip speed to the second
power. The results obtained vhen utilizing this equation to calculate
the theoretical first harmonic pitch link load due to aerodynamic damping
are shovn on the curves of Figure 6, Fage 25. In this figure, the measured
pitch 1link loads are compeared to the theoretical loads due to aerodynamic
damping for three rotor configurations, and it is seen that most of the




pitch link load is aerodynamic damping. Additional damping due to
friction in the feathering bearings or in the rotating part of the
control system would tend to displace the theory curves vertically into
even better agreement with the data. Figure 6 also shows a scatter
band for data from the same configuration of as much as 10 pounds.

In the pitch link load summar, curve (Figure 32), all the data fall
wvithin a load band about 20 pounds in width. From Figure 6 it could be
inferred that 10 pounds of this band could be data scatter. 1In light
of the above situation, {t can only; be concluded that:

l. Most of the link load is due to aerod;mamic damping and is
primaril a function of tip speed to the second power and blade chord

cubed.

2. Slight diffcrences between pitch 1link loads for different
configurations cculd have been data scatter due to slight differeaces
in frictions, etc.

3. All data fall +within a fairly constant width band and there-
fore none of the configuration variations caused gross charges in the
basic pitch link load trend with velocity.

MODEL VIBRATION LEVELS

Unfortunately, velocity pickups of very wide frejuency range were used
to measure body vibration in the FST tests. These instruments recorded
a great deal of "hash" or vibration at very high freyuencies. A major
portion of this "hash” occurs at the first harmonic of the rotational
speed of the synchronous electric motors. This "hash” makes meaningful
reduction and analysis of the data very juestionable, Because of this,
the data 1is presented as peak-to-peak oicillations in velocity, with no
attempt to sort out meaningful harmonics. The problem is compounded by
the impossibility of achieving the same base level of vibration due to
rotor unbalance or maltrack on seven rotor configurations vhen as many
€8 three configurations were run in one day. For instarce, the glass
blade configuration shows high vibration levels which may reflect
nothing more than the difficulty that was experienced in achieving good
track with a set of blades trtat were extiemely soft in torsion. In the
FST tests, the body lateral was the only vibration pickup which showed
sufficient difference between configuration that ary meaningful inter-
pretation might be attempted. The twisted metal mrtched blade config-
uration with the low gyro inertia showed the lowest vibration. At 106/
miles per hour, the various matched, twisted blade configurations
showed lower vibration than the chord-stiff or unmatched rotors.




In the TDT, acceleromesters were used to record vibration rather than
velocity pickups and the results were somevhat more useful, although
once again the fre, uency range wvas vider than necessary and some "hash"”
was present. Again the "hash” shows strong first harmonic content of
the rotational speed of the synchronous electiric motors. Vibration
levels of the two matched blade configurations tested in the TDT are
rather high in hover, perhaps due to recirculation and wall effects
from hovering a 10-foot rotor in a 16- y i6-foot cross section. The
lateral and longitudinal vitration levels dropped slightly below the
hover vibration levels at 100 miles per hour and came back up to hover
vibration level at about 140 miles per hour. The vertical vibration
was at hovering level up to 100 miles per hour and began to rise uite
rapidly thereafter.

In both the FST and TDT tests, the second flap bending frejuencies of
the rotor bvlades vhich were tested were near 3P, This proximity in a
three-blade rotor system is certain to result in higher vibration
levels than would have bee.. measured had this characteristic been
designed out of the rotor system. Plots of the uncoupled blade bending
fre,uencizs versus rotor r.p.m. are given on pages L6 and L7, However,
since vibration in a helicopter body is simply the body response to the
oscillating loads generated by the rotor, it can be assumed that reduc-
tions in the oscillating loads generated by the rotor should yield an
improvement in helicopter vibration levels. It is believed, therefore,
thut the substantial reduction in oscillating chord loads demonstrated
by the matched bdlade rotor configurations represents a potential
improvement in helicopter vibration levels.

STABILITY

The stadbility investigation of the model in the freon tunnel presented
in Section IV wvas conducted as a safety msasure for the wind tunnel
program and is not directly applicable to the stability of a frce flicht
vehicle. The free flight vehicle will, in general, be rore statle thnn
the vind tunnel model. The model was, however, demonstr-ited to be
stable at simulated air speeds up to 24O miles per hour.

The dynamic stability of the blade gyro combination was investigated
analytically and is shown in Section IV to be satisfactory with
extremsly small values of gyro inertia for the matched Llade rotor.
This analysis vas verified experimentally wvhen tests to 2LO miles per
hour similated air speeds with very small gyro inertia values showed
no indication of any instability.



RECOMMENDATIONS

This program has shown that the matched blade or possibly reduced chord
stiffness type of rigid rotor has substantially lower gyro size and
much lower oscillating chordwise loads than the coupled (or chord-stiff)
type of rigid rotor. The matchcd rotor configurations tested were not
optirmum or even near optimum designs for two reasons. First, the
rejuirement for many types of geometry and stiffness variation re uired
rather unusual hub and blade designs. Second, the high solidity per
blade resulted in large blade chords and therefore very large aero-
dynamic control forces. A practical helicopter of such high solidity
would undoubtedly utilize a larger number of blades of smaller chord.
lowering the chord juickly reduces the level of blade stiffness far
below those tested in this program.

It 18 therefore recommended th: t additional test work be undertaken
wvith a matched blade configuration using an optimized production type
hud and blade design with a radius to chord ratio on the order of 1 in
place of the value of 8 used in this program. Solidities representative
of high-sp~ed rotor systems would then be achieved with additional
muroers of blades,




III. INTRODUCT ION

A revival of interest in recent years in the unique capabilities of the
"rigid" or cantilever blade rotor has created a need for a better under-
standing of the dymamics of this tyre of rotor.

Lockheed has been conducting a continuous program of analytical investi-
gation of rigid rotor dynamics since 1958. By 1961, a considerable body
of theory had been developed and a few basic configuration ideas had
been tested on the Lockheed CL-475 test bed helicopter in hovering and
lov-speed forward flight. Recognizing the high costs and risks involved
in exploratory dynamic testing into unknown areas on a full-scale flight
vehicle, Lockheed proposed to the U.S. Army Transportation Research
Command and the NASA Aerospace Mechanics Division a joint program of
wind tunnel testing of a 10-foot-diameter dynamic model of a rigid rotor
helicopter.

A dbroad program of testing was drawn up involving hovering testing and
"debugging"” of the model at Lockheed's Burbank plant, testing in air up
to similat~4 air speeds of 127 miles ver hour in the !ASA Tull Scale
Tunnel at Langley, and testing to full-scale Seynolds and 'ach mumbers
at air speeds up to 230 miles per hour by use of the Freon atmosphere
in the NASA Transonic NDynamics Tunnel at langley. Ficures 3 and L show
installation of the model in each tu nel., Variations in the following
parameters were included ‘n the prorrar:

a. Hub flapping stiffness

b. Blade first mode (cantilever) chord stiffness
¢. Blade chord stiffness distribution

d. Blade sweep angle

e. Control gyro inertia

f. Load factor

g. Rotor tip speed

h. Blade twist

i. Blade/gyro mechnaical ratio

Variations provided for but not tested were:

J. Gyro cant angle
k. Tip weight mass

The inclusion of this amount of variation capability in one basic hud
and gyro required a "mechano-set” approach to building up the various
configuretions and resmlted, unfortunately, in an serodynsmically rether
"dirty” (high dreg) hul area.
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FIGURE L4 MOIEL IN LANGLEY TRANSONIC DYNAMICS TUMNEL



The desire to carry the testing into areas of high Mach mumber and
advance ratios dictated a rotor solidi%y of .12.

One of the principal areas of interest in the program was the

"matched blade" configuration where the non-rotating blade chord
stiffness in the board ~f the feathering bearinrs is equal to the

flap stiffness in the same area. Analysis has shown that this

type of rigid rotor should have lower oscillating load inputs to the
hub, thereby resulting in lower vibration levels and lower blade stres
stresses, In addition, the matched blade appeared to be stable with a
much smaller gyro, thus reducing maneuver control forces and allowing
an aerodynaric clnan-up of the gyro. Hovering stability solutions
for the untwisted metal rotor for both the high in-plane and matched
blade systems with various gyro sizes predict this smaller gyro possi-
bility. These results are published in reference 3. 'hirl tower
experience with the CL-L75 rotor, a high in-plane system, had shown

a lower limit on gyro size as might he expected from the results of
the referenced analysis (Figure 5), The construction of matched
blades also appeared to offer the possibilities of preatly reduced
blade weights,

FIGURE 5 BURBANK WHIRL TEST
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Iv. ANALYTICAL CONSIDERATIONS

A study of the stability and control characteristics of a free -
feathering rigid rotor helicopter must consider all degrees of freedam
having frejuencies in the range below two per revolution. The Hossi-
bility ol high-fre juency rotcr tlade flutter is not considered here
since the general practice of mass balancing at least the outbhoard two-
thirds of the rotor blade at or neer the ;uarter chord virtually elim=
inates this from further consideration.

The fuselage, control g 7ro, and rotor disc make up a convenient concep-
tuali-ation of the system. The fuselage proviies a means of describing
the displacements and ..,ular motions of the helicopter and in partic-
ular, for the case of static behavior, the angle of attacv of the heli-
copter. The control gTo and the rotor disc provide convenient concep-
tualizatiors of the feathering motion and the flapping and in-plane
elastic deformations of the rotor bvlades, respectively. Cyclic flapping
of the blades depicts the pitch and roll of the rotor disc, while
collective flapping describes the vertical translation. Blade motions
in the plane of the rotor disc are consistent with collective and cyclic
in-plane motions.

The subse juent discussion is divided into three parts: (A) derivation
of control gyro ejuilibrium ejuations, showing effects of compli.nce
correction and elastic decoupling (matching) of rotor blades, and indi-
cation of salient factors influencing stability and control; (B) static
stability of the wind tunnel model; and (C) analysis of dynamic stabil-
i¢y in hovering.

(A) CONTROL GYRO BQUILIPRIUM EQUATION

It is postulated that moment inputs into the control gyro result from
feathering and elastic deformation of the btlades. F . hermore, the
linkage between the blades and the control gmrTo is such that moments
about the blade feathering axis arc reacted by the control gTo. All
other moments developed in the blade system are reacted by the rotor
mast. The linxage which transmits the moment into the control gyro is
described in terms of the cant angle, defined as the ar{rut* angle
between the blade ferthering axis nnd {ts attachment poirnt to the
control @oro; and _he gear ratio, defiucd as the ratio of blade feather-
ing angle to control gyro angle. OJubse uent discussion of the con:rol
&To e;uilibrium e juation is divided into (1) moments resulting from
blade feathering motion and (.) g rTo moments resulting from =lastic
deformation of the “lades.




(.) MOMENTS RESULTING FROM BLADC FEATHERING MOTION

The moments on the control gyro resulting from blade feathering are
determined using the schematic model depicted in Sketch 1.

SKETCH 1

A rotor blade i1s at an azimuth angle W 1in the x - y plane of the x, y,
z coordinates system fixed in space. An element of mass, dm, of the
blade with p , @ , T coordinates will have the following coordinates in
the x, y, z plane:

+
b3

x-Pcos* g siny

y =P sin V¥ x' cosW¥

(1)
z=0sinf + T cos 8

vhere x' =@ cos§ -t sin @
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Therefore,

x= P cos¥ + o csb siny - v sin@ sin ¢
y= P sin¥ - o -»8 oW + v 8inf -os W ()
z = o s8inf + v o888 .

The rates of motion of dm {n the x, y, z planes are found by differen-
tiating equation (. ),giving

X = -p¥ einy -08 sinfh sinysoy o8l cosy -8 cos@ sin¥
-f*. 8inf cosy

y = PV cos +08 stnl cosp+ oW cosl siny + v cos§ cos y(3)
-T¥ s1n@ einy

z = ob cosh -Ya sinf .
The kinetic energy, 4T, of the elemental mass, dm, is therefore
« D . .
dT-l/an(x‘+y2¢z?‘
2

-1/2 dm (p2 *2 + 0 é2 +¢2*2 cofa + r;’ é‘) + 72*2011129

. 5 (&)
’2P’*.é |1n8+2’f*'0 cos@-20v Y “s1nfcosh ) ,

which, after integration,will result in the total kinetic energy of the
blade.

The following nomenclature is adopted for inertial quantities:

[ff 02 dn = I.H (called the ™horitontal inertia”)

fff T € an = I, (called the "vertical {npertia”) (5)

[[[ pPem-1g.

Por a mass balanced blade, the products of inertia

ff prdm = fffrcdn - © (6)
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In order to provide for sweep of the mass axis of the blade relative to
the feathering axis,let

o= o' +ph, (1)

where o' is the distance of an elemental mass, dm, from the mass axis,
measured parallel to the chord ol the blade, and A s the sweep angle,

then
fff’cdm- fff(a' +pA ) dm = XYB . (8)

Therefore, in terms of equations (5) and (£),the total kinetic energy of
the blade, obtained by integration of equation (L), becomes

T-1/2 |1g vor 8% e 1y Vo ocos“Be 1,8 + 1,¥° sin @

: (9)
+2) IB *9 stn8 |
The equation of motion of the blade {n the 8 direction can be derived
using lagrange's equation in the form
L (&3 aT
T - 2. 9 (10)
EX ) 3

vhere % {8 the sum of generalized external forces and forcee derivable
from potential and dissipative functions, and vill be expressed in the
following manner:

2
Rp
Ry kel 8 - Oé . (1)

wiro

Qe - "9 - ka +

M wvill denote net reactive forces at the root of the blade,and the

hs.nnce of Q@ will be assumed to be expressible in terms of spring and
damping terms as indicated in the last two terms of Equation (11). For
the sake of brevity,the second term of Equation (11) will be referred to

uuae é
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{nc-e the rotational speed of the bviade is ~onstant, ¥ = {1 an: ¥
s » that kquations ', 1J0) and 11 esult {n

:H + L‘. )é + !ZH - ',‘, 1 stnf -cef

».'09 0109 -Me_ 1

Employing small angle assumptions such that 8tnd - 0 and 88 - 19
tquation (1. ) ylelds

eI ¢ (-1 6 g8 g8 Mg . 13

In terms of cyclic feathering expresseu as

- - G @ coo(*')')

g g

8- Rs 8 _¥ sin &or)-Rs 8.0 stn ¥ + 7 ) (14)
[ e [

]

6- Rs 8 n?coc (s y )
R; 8

vhere 88 1s the pitch angle of the control gmTou, Fquaticn 13) ylelds

, R, R,
'.8"1\10‘)§§ og cos "4)’)0{01“—‘?0 Og sin *o)ﬂ-la o (1)
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The resolution of rolling and pitching moments 1{.e., L and ' applted
to the control gyro by a single blade, as rni.own in aket elds

v
3 ‘R " H
l.&l - -KBR—B sin th-‘g (ig ’{vﬂ 9’. sin ey cos ey - 8 H-N nq L1 ey
R R B
M - _'%_G cos(&#)’)-”—c)‘)‘ke-i’I‘ﬂ 8 cos W+ Y‘-f‘e ?(J "l 6 Binyey - oa ey
) Rp Rp ® i d

) . 3 ‘
- (i)‘ (“b - “L',ﬂ‘ ) 88 Z sin (W +Yy+ ; 1) com yeye —-‘L£
{i=

3
R
G2 P S 4
-f (=) 8 E sin’ (y +)y+ —1 .
O Ty = b ’ :
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3
R, . v
= (=) ( - 21 ) cos = )
HB Ka N ﬂ 8!; Z (o] w.§7+ .T.i
1=l
R, 3 .
_:‘e u-;\ ﬂag Z sin b+ Y+ _3_.1) o (WY +=—1) .

Through the trigonometric {dentitles,

3 3
> ow
Z T Y+ }-—i) = Z sin” (Yy+Y+ "Ti)=;
1=1 1=1
3 (18)
Z cos (W+7+ %1) sin (W+Y+ -;31- 1) =0,
1=1
tquation (17) can be simplified as follows:
R
(‘ >
L =-2¢ -)" 8
g < ‘g (R‘B) a2 g
3 Raye n°
M = 3 —_— Uk -2 - 19
g 2 (@) 8§ (kg - on, B9 (19)
In terms of the roll angle, ¢g’ of the control gyro, one can also write
Rf‘
=~ ‘8 (h;) sin (y+7Y), (20)

which =ezult:- in

Rs\2 o
b -3 ("‘E bg (xg -en D) (21)
4, =) Q¢

f.)'_y

-
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(2) GYRO MOMENTS RESULTING FROM ELASTIC DEFORMAT JON OF THE BLAIES

In addition to feathering motion, flapping deformation, f§ ,, cutboard
of the featherirg bearing (see Reference 3 for details) of the blade
and in-plane defo:'wmtion of the blade, ¢ , also result in maments
adbout the blade feathering axis vhich are transmitted to the control
€ro. The geomatrical considerations vhich lead to these moments are
presented in Sketch 3 on Page 19. [he rotor blade 1s shown vith the
e)astic axis swept forward by an angle » vith respect to the
feathering axis. The blade 1is then deforwed in an in-plane direction
through an angle ¢ . The moment necessary to provide this deformation
18k ,* where k¢ is the in-plane stiffness of the blade. The bdlade
is then deformed in a flapping direction through au angle S, . The
acment necessary to produce this deformation ilk&g B, vhere kﬂ is
the flapping stiffness of the dlasdle outboard of feathering 9
bearing. These deformations result in two orthogonal moments, kg B,
and k., sin B, , ir the plane of the feathering axis. The resulfant
of these moments adout the feathering axis is

o kBBO sin( A -« ) + ke sinfB cs( X -« ), (22)
()

Using & Taylor's series expansion, Bo «f, + FO , ¢ =sE + ¢ where
B, » E are displacements due to static loads, and retaining only first
ofder terus, Equation (22) becamss

i .M 7 LR
Mg (@ » By ) Mg (E,Dg ) 2B, B, S
(<3)
Bg »E Bg | +E

- (sin A cusE-cos A 8in E)
Bo

+ kg E cos By (cus A cos E + sin A sin E)]Bo’ [-KBOBO (coshcos E +

sin A sin E) +KgE sin By (8i1. X cos E - cus A sin E) + ke sin By (c.5X cos E

sin N\ sin E)]; .




m-ll"

€

o

e
I

EE
Me = KB.B° sin (A\—-€)

+ Kg€sin B,cos(A-€)

7 :
\K/}\{ KBOB.sm B.

_——Feathering Axis

SKETCH 3
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For small-angle assumption and ignoring second order terus, Equation
(23)simplifies into

Mg .kﬁxﬁo -Eéo(kBo-k( ) - B, ?(;;Bo -2

0

) 2 $E

€

The first term on the r.yht hand side ot Equation (:4) is the compliance
correction and results tror blade sweep. The second and third terus
are the elartic coupliig termms which disappear from elastically

matched blades,

Flapping and in-plane bending deformations can be expressed in tervrs
of rotor disc rmll and longitudinal displacement of rotor blades in
the rotor disc as folluws:

Bl Bl
° . (25)

While, in terr.s of rctur disc pitch and lateral displacement of rotor
blades in tne rotor disec,

Bo

u

o#)dsin 'Z

€

-r3cos¢/,

So that after considerations similar to Equations (1l4) through (21),
the total moment inputs into the control gyro inclusive of Equations
«19) and (1) becomes
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Lg| o | !‘Cosr sin ¥ | | ¢,
l = 3 [— )1{kp A=Elkp =k >}
M 2 \m. /{B° \'3° ‘ l\-Sm Yy Cos Y Gd

3 f_§. (27)
+2 R 2
Cos ¥ SinY r
3 [ | \1 ‘] ‘
*+*2\ma /4B ("Bo“‘e/n |
‘ J -Sin Y Cos 7_1 ry
Rf-

R
where M A = TB and @ = (sketch 2, page 16).

Cos Y

The term associated with kBO)\ in these equations is called compliance

correction. Any tilt of the rotor disc,¢d and/or 9d , relative to the mast

results in moments on the control gyro vhich precess the gyro and results
in cyclic feathering to eliminate the aerodynamic unbalance. The effect
of the compliance correction, therefore, is to afford the combined rotor
disc-gyTo system self responsive corrections to applied external loads.

When the stiff in-plane rigid rotor system is used (kg >kB°) there is a

reduction in the effective campliance correction due to the additional term
involving (kBo— K ¢ ). Por the matched blade system k¢ = kBo » vhich

eliminates this additional term, thereby maintaining the level of campliance
correction;but in addition this decouples in-plane motion imputs to the gyro
control.
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(B) STATIC STABILITY OF THE WIND TUNNEL MODEL

The static stadbility of a wind tunnel model is not the same as the
stability of the full scale vehicle since the model is restrained in
several degrees of freedom. VWhile an unrestrained helicopter can be
very stable in forward flight, a wind tunnel model can be unstable.

The following factors contribute to the static stability of a model:

l. Inherent stability characteristics such as compliance
correction

2. Model support springs
3. Aerodynamic statilization from a horizontal tail.

Destabilizing are:

1. Basic rotor pitch instability in rbsence of corrective
feathering from control gyro

2. Acrodynamic drag of the rotor and hud
3. Aerodynami~ moment of the fuselage

The relatively light model support springs that were used gave suffi-
cient pitch stiffness to provide static stability ¢ven with the control
&ro locked out. e Te e

The determination of the static rotor stability characteristics were
preceded:

l. by selection of significant flight conditions and
2. by the calculations of the stability derivatives.

Application of the classical peiformance method of Rsferences 4, 5, and
6 provide load factor versus velocity data for the blade stall bound-
aries. These data aided in selecting collective pitch, advance ratio,
and inflov ratio cambinations for reference flight conditions with the
retreating blade tip operating unstalled, at incipient stall, or in
well-developed stall. The NASA analysis, "Aerodynamic Characteristics
of Lifting Rotors", as evolved from References 7 and 8, is subsequently
apprlied to obtain the stability derivatives.

The derivatic: of the control gyro equilidbrium ejuations, showving
effects of compliance correction and elastic decoupling (matching) of
rotor blades, is given in Part A of this section. These results show
that a free-feathering gyro control can affect the rotor disc contridb-
ution to the static stability of the helicopter. It should oe noted
that a rigid rotor without frer-feathering capability and compliance
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correction or autamatic control vill provide a large destabilizing
contribution to the longitudinal stadbility of the helicopter. The
remaining contributions to static longitudinal stability will result
from rotor thrust variation witl angle of attack (with the c.g. aft of
the thrust axis), rotor drag variation vith angle of attack (with the
rotor above the c.g.), moment contributions of the fuselage, horizontal
tail forces producing body pitching maments, and reaction forces from
the support system in the case of our model (see page ..5).

The analysis made on a simple five-degree-of-freedom dec_:ription for the
gyro-free case showed that the nodel vas statically stable for the con-
figuration analyzed. These solutions,carried only to 1) miles per hour,
are not presented since more significant results can be obtained
directly from the test data.

The test results shov th.at all configurations tested in the full-scale
tunnel tests with the control gyro locked or free were statically
stable. Since the spring rate >f the rodel support was known to be 46k
in-1bs/degree, a measure of the static stability of these configurations

has been obtained.

Transonic dynamics turnnel tests wvere made vith the gyro control free with
the same support spring rate of L6L in-lbs/degree for C igurations A
through L. Model support springs vere changed for Con. juration M to
larger values as shown in Figure 13, page 45, to reduce observed response
amplitudes of the model. While testing Configuration M at a simulated
speed of 240 miles per hour, the electromechanical actuator used to
position the model pitching attitude parted, thus leaving the model
completely free in pit.h (see page 65). The model began to pitch nose

up very slowly, wvhich subsequently led to failure of the model support.
This test result shovs that this configuration wvas slightly statically
unstable at this speed in the absence of some pitch stiffness from the
model support.

In sumary, the static stability of the test conriguretions wvas not a
serious problem area. It is possidle to mechanically support the model
with limit stops vhich unload the rotor wvhen contacted. Such a support
was utilized in the TDT tests; however, warning lights indicated that
the stops had not contacted during the test runs.

Further examination of equation (27) shows that the feathering bearing
friction term permits an equilidbrium position for the control gyro wvith
an aerodynamic unbalance on the rotor disc. The magnitude of this un-
stable contribution will be deteruined by the relative magnitudes of the
compliance correction and the feathering bearing friction.

The large magnitude of the oscillating pitch link load (vhich is primarily
e steady gyro trim moment in the non-roteting part of the control system),
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which is summarized in Figures 32 and 33,was not anticipated, Exan-
ination of the oscillogreph records showed a phase difference of about
90° (+ 10°) between the point of maximum link load and the point of
maximum feathering angle amplitude. This phasing indicated that the
load was principally a feathering friction or aerodynamic damping-in-
feathering type of load. Further examination of the records showed
that most of the torgque measured at the pitch link was also present
in the blade torsion measurement at radial station 22 and, therefore,
must be generated in the outboard portion of the blade.

Aerodynamic danping due to feathering velocity is by theory given
by the following expression

\ , 1 (c, . C RA
Q'Cs{%<cmq+cnd)+3< Ly + L.q> -
L

/

© @©.
I
niw

(28)

The effective A's obtained with the rotor rotating were used in the
above expression for several configurations to calculate the theoretical
aerodynamic feathering damping moment for comparison with test results.
This comparison is shown on Figure 6, Page 25 of this report.
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(", DYNAMIC JTABILITY ANALYSIS, HOVERING

In part A of this section, the ejuilibrium e;uations for the control
gyro wvere derived, For the more complete description of the helicopter
stability, the equilidrium equations for the fuselage, rotor disc,
motions in the rotor disc, as well as the control gyro have to be con-
sidered. For this purpose, a lh-degree-of-freedom stadbility system wvas
programmed on the IBM 7090 (Reference 2). If it is assumed that the
fuselage is rigid vith its c.g. located at the rotor center line, the
stability system car be troken dowvm into a li—deyree-of-freedom collective
set and a 10-degree-of-reedom cyclic set of stability equations. This
assunption of an uncoupled collective - cyclic system vas made vhen
investigating the dynamic stability in hovering of these model rotors.
The collective set of equations includes effects of vertical translation
of the fuselage, collective first elastic flapvise bending (i.e., all
blades move up or down simultaneously). collective first elastic in-
plane berding, and vertical translation of the control gyro. The cyclic
set of ejuations includes effects of longitudinal a.ad lateral transla-
tions of the fuselage, pitch 2nd roll of the same, pitch and roll of the
control gyro, pitch and roll of the rotor disc (i.e., cyclic first
elastic flapwise bending), and longitudinal and lateral displacements of
the blades in the rotor disc (i.e., cyclic first elastic in-plane bend-
ing). The coordinates and basic equations in matrix form of the 1lk-
degree-of-freedom hovering stability program of Reference 2 are reported
on pages 28 - .

The collective set of equations seldom causes instability since, in
neral, the stiffnese in the collective feathering degree of freedom
?:.e., translation of the gyro) is very large, hence, preventing it from
coupling vith fuselage translation. ™herefore, only the cyclic stabil-

ity problem has been investigated herein.

The IBM program considers effects of large deflection on the mechanical
teras, vhereas the aerodynamic inputs are based on small angle strip-
theory assumptions in hovering. The paramstric variations include hud
stiffness, drag link stiffness, control gyro mass moment of inertia,
control gyro damping, blade sweep, load factor, and rotor XP4. Since
the model in air or freon is scaled to the same full-scale wvehicle, no
distinction has to be made in the analysis for different test media.
Furthermore, since only *he first mode flapwvise and in-plane bendings
are considered, the effect of blade tvist has hot bdeen investigated
(1.e., twist merely means a change of collective pitch to match the
selected load factor).

The basic data used in the analysis are presented in Reference 3. For
convenience, the results of the analysis vith comments are summrized in
Table 2. As can be seen from it, the test configurations are stable for
the entire test program except for the very lov to marginally damped

26




in-plane bending modes, which essentially are due to the exclusion of
the structural damping involved in the in-plane bending modes and the
undamped body roll response mode in the hard hub, hard drag link,

and lov gyro inertia configuration. The latter configuration was not

tested.
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The inertial - structural clcments of the equations of motion of the
rotor and svashplatc combination with the control input of the svashpnlate
rigidly attached to the rigid body coordinates of the combined configuration.

Tvo independent scts of elements in terms of generalized non-rotating
coordinates of which the generalized displacements are:

A. The Cyclic Set

Cartcsian components, perpendicular to the rotor
shaft, of the translational digplacemcnt of the

>
(o
"

rotor hub.
pc, Gc s Cartesian camponents of the angular displacercnt
(roll, pitch) of the combined configuration-rotor,
swashplate, and interconnccting shaft and liniagze.
Dg, Gc s Cartesian components of the relative angular

displaccrment (roll, pitch) of the swashplate.

Cyclic cartesian camponents depicting fundamcntal
blade flapping displacements.

&% )

r. (nr)

2’ T3 s Cyclic cartesian components depicting fundamental

blade in-plane bending displacements.

B. The Collective Sct

2 s The vertical camponent - i.e., in the direction of the rotor
shaft - of the translational displacement of the rotor hub.

2 s The reclative vertical displacement of the swvashplate.

Collective camponent depicting fundamental blade flapping
displacements.

o
[
"

1 “ollective componcnt depicting fundamental blade in-plane
~~ading displacements.

The relative physicw: .displacemenu - i.e., feathering, flapping, and in-plane
beniing angular displicements - of the individual blades are:
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The ~“quation of Motion

(I the following equations, terns Of the differential equation are relatsd to the
basic properties of the rutur syster by & systeizatic sequence of abbreviations)

A. The Cyecliz et (1) Generalized Displacements)

) )+ L] )~ LT =) = ol

A ||t A % A% A
x| & &

e, O 6.
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5 8 8

T ] 3
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B. The Collcctive Set (+ Seneralized Displacements)

3! g el =
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|r\. "‘, r\
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Filgure 7 Definition of Non-Rotating Coordinate Systenm
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Table 1. Summary of Predicted Cyclic Hovering Stability (

for the Untwisted Metal Blade Air Tunnel Configt

- Control Control -

Blade Gyro Gyro

Hub Drag Link Sweep Inertia Damping Load Rotor
Stiffness Stiffness (Deg) (Slug-Ft2) (Ft-Lbs-Sec) Factor RPM
Hard Hard 255 0.050 1.160 Change 1055
Hard Hard 1.5 0,005 1.160 Change 1055
Hard Sof¢ 1.5 00,0125 1.160 Change 1055
Hard Sc* 1.5 0,005 1,160 Change 1055
Soft S 1.5 0,012% 1,160 Change 1055
Soft Soft 6,58 0.,0125 1,160 Change 105%
Hard soft 1.5 Change 1,160 1.0 1us
Hard Soft Change 0,0125 1,160 1,0 1055
Hard Soft 1.5 0,0125 Change 30 1055

Hard Soft 1.5 0.,0125 1,100 1.0 Chanse

Hard Soft 1,5 0,0125 1.160 Change Change

Hard Soft B 0,0125 1.160 Change Change

®* Spring rate of body support

system was included in the analysis,




*
\aracteristics of the Rotor Fuselage Free Body Combination

‘ation

Remarks

With the exception of marginally stable 0,28/rev and 2,37/rev inplane
bending modes, the configuratior is stable.

Body roll response mode is becoming unstable at high load factors, Both
high and low inplane bending modes are unst.ble, Thi¢« configuration {s
not tested,

The configur ation is stable,

The configuration is stable,

Slightly unstable 0,0b/rev body pitch and 0,2”/rev inplane bending modes.

A change in blade sweep to 6,58° stabilizes the body pitch modes but
leaves the inplane bending mode slightly unstable,

The configuration is stable for either control gyro inertia, 0.005 or
0,200 slugs-ft?.

The configuration .s stable for both 3° and 6° blade sweep. Larger blade
sweep makes the body mode stable,

Zero damping configuration has a slightly unstable 1.85/rev inplane

bending mode. 3 x nominal damping also makes the 0,17/rev body pitch
mode slightly unstable,

Analysis from 620 RPM to 1320 RPM shows no instability,




BLANK PAGE



V. DESCRIPTION OF TEST ARTICLE

A. MODEL DESCRIPTION

The model as shown in Figures 3 and 4 has a single 10-foot-diameter main
rotor, no tail rotor, and a body shaved and sized to represent a one-
third scale model of a 3000- to 4000-pound class helicopter.

The skeleton or inertia frame of the model is a very stiff welded struc-
ture of 1/b-inch steel plate. This frame is attached to an internal
base plate structure through a system of springs such that the model has
five degrees of freedom with respect to the base. The spring rates and
travels given in Reference 3 are nominal values and can be varied by
changing the springs and stops in the model. A pneumatic "eaging" cyl-
inder mounted between the model frame and the base plate permits the
model operator to lock the model to the base in an emergency. Rotor
torque reaction is transmitted from the model to the base by a couple
consisting of a lateral force through the lateral springs near the model
c.g. and an opposite lateral force near the end of the tail boom which
is reacted by a long arm inside the body that attaches to the base plate.
A schematic of this system is shown in Figure 13.

The rotor s driven through a two-stage transmission system by three
variable-frejuency, water-cooled, 38-horsepover synchronous electric
motors. The motors drive a common large sprocket wheel through individ-
ual timing belts for a 3:1 speed reduction. An ll-tooth chain drive
sprocket on the lower end of the jack shaft drives, through a roller
chain, a large sprocket on the lowver end of the rotor shaft. By chang-
ing this large sprocket, reductions of 5.4A:1 or 2.73:1 can be achieved
in the chain drive stage. The model drive system is designed for 0
continuous horsepover maximum.

The mass c.g. locations and pitch and roll moments of inertia of the
model can be varied by attaching as much as 250 pounds of ballast to
pads provided on the inertia frame.

The pitching attitude of the base plate inside the model(and thus the
pitching attitude of the model) can be varied by the model operator
through the use of an electrcmechanical actuation in the model from
about 13° nose down to about 8° nose up.

The swashplate and integral gyro are mounted on the rotor shaft immedi-
ately belov the rotor. An electromechanical actuator is provided to
control collective pitch, and two low-pressure air cylinders are
installed to allow the model operator to apply pitch and roll trim
forces to the gyro bty modulating the pressure in the cylinders with
pressure regulators mounted on the console. A switch on the model
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operator's console connected to a solenoid friction brake allows the
operator to lock the gyro position. A fiberglass and sheet aluminum
body shell covers the model and includes a fixed horizontal tail surface
of 20 inches span and 7.55 inches chord positioned to neutralize the
body pitching moments. The body shell is attached to the inertia frame.

The rotors tested were all three-blade, 7.55-inch constant chord, 10-foot
diamster, with NASA 0012 airfoil sections. The hub used for all tests
was of the Lockheed "rigid" or cantilever bending type with no flap and
lag hinges. The feathering bearings were the "caged" roller type. The
hub and gyro are shcwn in Figures 1C and 12. The hub is a single piece of
steel having a thin, flat center section branching out into three cylin-
drical spindles. The thin section serves to concentrate flapping
deflections inboard of the feathering bearings in an area close “o the
pitch link attachment, so that blade flapping does not couple with blade
feathering. Section IV of this report includes a derivation of the
relationships betveen blade flap bending outboard of the feathering
bearings and blade feathering moment, which will further clarify this
statement. Flapping stiffness in this area can be increased by sand-
wiching the flat hub center section between two plates vhich act as
cantilever springs. A fork fitting with a vertical pivot bolt transmits
flap bending from the blade into the feathering bearing housing while
permitting lag motion. This lag motion is restrained by a "C" shaped
drag link. In the course of the program, four sets of drag links wvere
built with different stiffnesses. Thus blade first mode chord stiffness
could be varied by changing these drag links. The two sets of drag links
vi.ich were used in the wind tunnel test program resulted in in-plane
bending frejquencies of .7p and 1.2p at rotor design »Pt ., as shown in
Figures 14 and 15. Blade centrifugal loads bypass the feathering bear-
ing housing and ore carried by a multistrap, tension-torsion bundle
attached inside the blade and to the outboard ends of the hub spindles.

Tvo different types of blade construction were used. Typical cross sec-
tions are saown in Figures 8 and 9. The fiberglass blade wvas an attempt
to achieve elastic and chordwise EI matching all elong the blade. To
achieve this, a steel "I" beam spar was designed to provide approximately
0 per cent of the desired flap stiffness. This spar was slipped into
(but not fastened to) a molded fiberglass "D" spar which composed the
leading 30 per cent cf the blade and provided the remmining 10 per cent
of the flap stiffness and almost all of the chord stiffness. Blade
leading edge ballast was installed in the form of lead shot molded in
epoxy to the fiberglass. The trailing edge 70 per cent consisted of
polyurethane foam covered vith fiberglass. The fiberglass blades were
built only in the untwisted configuration and vere tested only in air in
the speed range up to 106 miles per hour.

The aluminum blades were built vith the same construction in zero twist
and -"°twist configurations. The aluminum blades had essentially the



same flapping stiffness as the fiberglass blades. However, the chord
stiffness of the aluminum blades was very high, and they could de
"matched”" to their flap stiffness only in the first mode by use of very
soft drag links. The leading edge ballast was removable and wvas changed
to achieve the proper scaling of blade mass and feathering inertia vhen
the blades were converted from the air test configuration to the freon
test configuration. Tungsten vire was used as ballast in the form of a
trapped (but not bonded) bundle fastened only at the blade root in order
to schieve the proper blade mass ratic and c.g. location without affect-
ing the chord or flap stiffnesses of the b.iade structure. The insertion
of tungsten ballast at the trailing edge was necessary to achieve suffi-
cient feathering inertia for the freon test case.

B. MDODEL PROPERTIES AND SIMULATION

The physical properties of the model and rotors are given in Table 1.
This type of generalized model testing can be scaled to any size that is
of interest. However, the particular, simulated full-scale vehicle that
was used as a scaling and design reference in order to insure that the
model design represented a realistic configuration is shown with the
applicable scale factors in Table 1. The drag link stiffnesses, blade
EI, mass distribution, geometry, and other pertinent basic data for the
configurations tested are given in Reference 3.

It vas desired to simulate the full-scale aerodynamic and dynamic situa-
tion of a helicopter rotor as closely as possible. To scale the aero-
dynamic effects, it wvas considered necessary to match Reynolds number,
Mach number, dynamic pressures, geometry, and angles. This means that
the aerodynamic coefficients are matched. Velocity scaling is thus intro-
duced in going from air to freon as the test medium. Since aerodynamic
forces are the product of aerodynamic coefficients, dynamic pressure,and
model areas, these forces vary only wvith the areas or the geomstric scale
factor squared.

To maintain dynamic similitude, it wvas necessary to hold the retio of
inertial forces to aerodynamic forces. An excellent example of this re-
lationship can be observed in the coning angle vhich is the ratio of the
aerodynamic blade lift force to the blade centrifugal force, vhen neg-
lecting structural stiffness. The centrifugal "stiffuses” forces and the
structural stiffness levels must therefore be in the same retio as full-
scale levels to insure dynamic eimilitude. Blade 1ift is a function of
fluid density and rotational speed squared, and centrifugal force is a
function of blade mass and rotatiomal speed squared. Thus masses must
change by the same ratio as do the fluid densities of the test medium.
In other vords, Rinetic energy ratios between dynar'c and serodynamic
phencmena are held constant. This also msans that the ratios of blade
operating frequencies to natural frequencies are maintained providing
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the elastic properties of the blades are not changed in the process of
changing the mass.,

If the simulated vehicle is compared with the model in freon, it can be
shown that the full-scale effects of Mach number and Reynolds number have
been exactly matched. Further, the Strouhal number is matched, which,
restated, means that the reduced frequency is matched and therefore the
full-scale dynamic effects are represented. These properties combined in

one model, including forward flight, are probably unijue in helicopter
technoloygy.

Froude number, however, is not matched by the present s-~alinz. This
parameter may be i{nterpreted in this case as a ratio of vehicle kinetic
energy to sowntial energy. Therefore, model height loss to speed
gained is not scaled to the full-scale vehicle. This has an effect on
the lov-frejuency stability of a vehicle in free flight. However, the
spring rate and limited travel of the support system impose added re-
strictions on the investigation of this area; therefore, model results in
this particular area are of limited use.
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TABLE 2 MODEL PROPERTIES AND SIMULATION

| Stmulated | M Pactor .- Factor
Vehicle Ax A;x: Freon ?rign
;mber of bliades 3 3 1 3 1
Emade Chord (ft) 1.867 .629 -337 .629] .337
Rotor Diameter (ft) 29.7 10 «337 10 .337
|Solidity | .12 d2 | 1 12 (1
'Pitch Inertia (slug-f£t2) | 1990 11.5 .00579 | 38.9  .0195
Roll Tnertia (slug-ft?) } 326 - | . 00644 6.4 | .0195
‘Mass (1b) ) 3000 286 .0954(1 ) 518 1726
'Rotor Lift (1b) | 3000 314 .105 314 .105
Disc Loading (1b/ft°) 433 4.00 .925 400 .925
Altitude/Temperature E 60001't/95°F| Std.Day - 110°F -
Density (slugs/ft3) .001783| .002378 | 1.334 .0080 |k.49
Speed of Sound (ft/sec) 1158 1118 .966 525 453
Velocity (ft/sec) - - .832 - 453
T4ip Speed (ft/sec) -; 666 554 .832 302 453
Rotor R™M 428 1055 2.47 576 1.348
Force | - - .105 - .105
Moment - - 0353 - .0353
iAcceleration - - 2.055 - .61
i(l) Wwhen tested in air, the pitch and roll inertias are simulated, but
g there is a discrepancy in model weight simulation. Therefore, full
; scale acceleration = 2—é—55 x 286 x measured accelerations.
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C.  INSTRUMENTATION

The instrumentation used in this program falls into two basic categories.

1. Model situation display instrumentation wvas necessary so that the
model operators could monitor and set up the desired test condi-
tions. In each tunnel, the flov conditions such as "q", density,
and temperature vere taken from tunnel instrumentation. Rotor
BRY wvas displayed on an electronic pulse counter fed by a sta-
tiomary magnetic pickup set close to a rotating miltitooth gear
on the model drive jack shaft. The number of teeth on the gear
vas made such that A0 pulses were generated per rotor revolutien,
and thus the counter read directly in M. Model motor temper-
atures wvere taken from thermocouples built into the motors and
printed out continuously on a Browvn temperature recorder,
Current, voltage, and cycles-per-second meters and the necessary
controls for the current fed to the model motors were contained
in a mode! operetor's console vhich was part Of the NASA-supplied
variadble-frequency power source.

The following model forces and positions were displaved on stand-

ard 2.75-inch aircraft autosvn indicators on the model operator's

console (Figure 21):

a. Rotor thrust - force parallel to the rotor shaft.

b. Model drag - aft force perpendicular to the rotor shaft.

¢c. Model pitch attitude - angle of the internnl base plate in
the model with the tunnel horizontal center line. This is
Et; the same as shaft angie to the vertical, as it is meas-
ured belov the soft spring system in the model which ailows
limited pitching vith respec* to the base plate.

d. Model collective pitch angle

e. Model rolling moment

f. Model pitching moment

8. Gyro roll angle with respect to the rotor shaft

h. Gyro pitch angle with respect to the rotor shaft.

Inputs to these indicators came from autosyn renerators mounted
in the model as position pickups by use of a cable, reel, and
take-up spring. Thrust, drag,and moment readouts are force as
vell as position readings because of the spring restraints to
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tions. In each tunnel, the flowv conditions such as "q", density,
and temperature wvere taken from tunnel instrumentation. Rotor
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tiomary magnetic pickup set close to a rotating miltitooth gear
on the model drive jack shaft. The number of teeth on the gear
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and thus the counter read directly in RPM. Model motor temper-
stures vere taken from thermocouples built into the motors and
printed out continmuously on & Brovn temperature recorder.
Current, voltage, and cycles-per-second meters and the necessary
controls for the current fed to the model motors were contained
in a model operator's console vhich was part of the NASA-supplied
variable-frequency power source.

The following model forces and positions were displayed on stand-
ard 2.75-inch aircraft autosyn indicators on the model operator's
console (Figure 21):

a. Rotor thrust - force parallel to the rotor shaft.

b. Model drag - aft force perpendicular to the rotor shaft.

c. Model pitch attitude - angle of the internnl base plate in
the model with the tunnel horizontal center line. This is
oot the same as shaft angle to the vertical, as it is meas-
ured belov the soft spring system in the model which allovs
limited pitching with respec® to the base plate.

4. Model collective pitch angle

e. Model rolling moment

f. Model pitching moment

g. Gyro roll angle wvith respect to the rotor shaft

h. Gyro pitch angle vith respect to the rotor shaft .

Inputs to these indicators came from autosyn prenerstors mounted
in the model as position pickups by use of a cable, reel, and
take-up spring. Thrust, drag,and moment readouts are force as
vell as position resadings because of the spring restraints to
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e. Tvo strain-gage bending, msasuring mid-span flap bending and
outboard flap bending respectively, located on the same blade
at Stations 22 and L4,

f. One strain-gage torsion bridge, measuring mid-span torsion,
located on the same blade as e. at Station 22.

g. One strain-gage bending bridge, measuring mid-span chord
bending, located on the same blade as e. and f. at Station 22.

The non-rotating information channels were as follows:

a. Eight rotary potentiometers vere mounted on the same shafts
as the eight autosyn transmitters described in the section on
model situation display instrumentation and recorded the same
eight model conditions of (a) thrust, (v) arag, (c) pitching
attitude, (d) collective pitch, (e) rolling moment, ()
pitching moment, (g) gyro roll angle, and (h) gro pitch
angle.

. Three model body velocity pickups were mounted in the model
parallel to the shaft, to a longitudinal centerline (L ¢to
the shaft), and to a lateral centerline ( L. to the shaft)
with their active axes passing as close to the model c.g. as
wvas physically practical. Unfortunately, the vertical pick-
up had to be loacated aft and to the left about L inches from
the c.g. For the freon testing, the velocity pickups were
replaced by accelarometers.

c. The 28th chanrel of information consisted of the output from
a non-rotating magnetic pickup mounted so that a steel button
on the rotor shaft chain sprocket came in close proximity
once per revolution of the rotor. The button was so posi-
tioned that the resulting "'spike” on the oscillograph record
occurred vhen the #1 rotor blade was in the 180°, or straight-
forwvard, position.

No amplification was used on any of the signals fed to the
oscillographs.

The powver supply cart for instrumentation and model control powver
is shown in Figure )7. This cart contained storage batteries
wvhich automatically provided emergency pover in case of failure
of the normal power source.

Details of the routing and securing of the rotor wiring are shown
in Figures 19 and 20.



FIGURE 16 OSCILLOORAPH CART

FIGURE 17 POWER SUFPLY CART
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FIGURE 1f MODEL OPERATING AT BURBANK, COWLING OFF

Note: Body degrees of freedom blocked(Not blocked
during FST or TDT).

75 Sy

FIGURE 19 ROTOR CLOSEUP FROM ABOVE
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FIGURE 20 ROTTR CLOSEUP FROM BETOW

IGURE 21 MODEL OPERATOR'S CONSOIZ
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VI. VWIND TUNNEL TESTS

Wind tunnel tests were conducted on the model using the fidberglass
blades, the (° twist aluminum blades, and the -8° twist alumimm blades
in & total of seven different rotor dymamic configuretions in November
and December 192 in the langley Pull Scale Tunnel of the NASA. These
tests involved speeds up to 106 miles per hour and load factors up to
+.0. Additiomal teste vere conducted on the two alumimm blade config-
uretions in My 1963 in the ey Transonic Dynamics Tunnel (TDT) of
un)IASA to speeds as high as 240 miles per hour (simulated in standard
air).

A. TEST PROCEDURE

The testing procedure used in this progrea is totally dspendent on having
a rotor - model comdination that 1is stadle in the vind tunnel. The wind
tunnel model tends to be oconsideredly less stadble than the same dymamic
configuration wvould be in free flight becar ‘ the model has neither
speed, stadility, nor the damping due to axial velocity of the rotor from
disturbances in free flight.

The cyclic trim systems in the model provide only the capadility for the
operator to trim ocut undesired ateady-state model pitch and roll moments.
The response of the systeme is not repid enocugh to allov the operator to
"fly" even & neutral or “sero” stadbility configuretion. Stadility of the
rotor-gyro model system must be (and was) positive for any coafiguretions
“M.

In rigid-rotor model testing, it is dangerous to rotor integrity to
operate out of trim vith respect to piteh and roll moments, as the rotor
has the adility to gsnsrete much greater momen's vhen the model is
against a pitch or roll "stop” than the rotor could ever encounter in
free flight.

Due to the considsrations detailed above, it is neceseary that nons of
the parumsters listed belov bde varied more repidly than their respective
effects on trim oan be canceled ocut by the operators pitch and roll trim
systems. These parumsters in an appraximate order of their effect on
trims are:

1. Collective piteh (very sensitive at high "q").
2. Model attitude (fairly sensitive at high "q").
3. Rotor R™M (less of model power a% high "q" vith resulting

suddsn deceleration in RPY oan be disastrous, as the trim
control power decreases just vhen it is most needed).
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4.

Tunnel velocity - except in tae lov-speed transition region.
The sensitivity to changes in tunnel "q" wvas very lov.

Control o~ the model was exercised by one or two "model operators"” in
addition to one man who controlled the model motor settings and mon-
itored ro*or "™!, and another percon who controlled the wind tunnel
"q". The "mcdel operator" controlled the model pitchinp attitude,
collective pitch, and model vitch and roll trim in addition to moni-
toring thrust, drar, and gyro pitch and roll attitudes. The
operational procedure was as follows:

1.

8.

Bring the rotor up to opersting speed.
Bring the tunnel up to the desired speed.

Adjust the model attitu'e and collective pitch to give the thrust
and drag desired (normally 1 "g" 1ift and zero drag).

Make & final adjustment of roll and pitch trim to zero.

Record the 1 "g" data from the balance and the model
instrumentation.

Without changing collective piteh, decrease model attitude until
1ift is .5 "g", dreg 1s not zero, and trim pitch and roll are
gero. Record the .5 "g" data.

Again vithout changing collective pitch, increase the model
attitude until 1ift is 1.5 "g" and record the data.

Repeat for 2.0 "g"; then repeat steps 2. through 7. for the next
higher tunnel speed.

At each data point recorded in the PST, oscillograph data records vere
taken vith the gyro both locked and unlocked. Since locking appeared to
make no appreciable difference in the data, only gyro-unlocked data were
taken in the TDT.

The trimmed gyro-locked condition is equivalent to a conventional swash-
plate, vhich suggests that this reported data is applicable to & non-
gro-controlled rigid-rotor helicopter. When examining helicopter char-
acteristics vhich involve deformatien of the rotor system, this conclu-
sion appears to be wvalid.

However, the model wvas tested vhile being supported through a system of
springs vhich allowed only limited travel of the fuselage rigid body
degrees of freedom. These restrictions and the fact that Froude nmuber
vas not mtched by the present scaling 40 not allov a comparison of
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free-flight vehicle characteristics to be made between the svashrlate
and gyro-controlled helicopter from these test results. Section V
discusses the model properties and simulatic-.




B. TEST RESULTS AND DISCUSSION

The rotor configurations tested are outlined in Table 3. The data
obtained are tabulated in Tables 11 through 22. Instrumentation sensi-
tivities (or calibration factors) are given in Tables 5 through 10.

Tables 11 through 22 are reported as the appendix of this report. A
xaplete index of this appendix is given in Table L, Because it wvas
difficult to predict at the start of the progrum exactly vhat measure-
ments vould be most valuable, a great deal of information was collected
vhich on subsequent examination 414 not appear to de of sufficient inter-
est tu Justify detailed examination at this time. The pitch link loads
vhich measure bdlade feathering torque, drag link loads vhich measure
blade chordvise loading, and model body vibration ae measured by velocity
or acceleration pickups appeared, upon examination of the oscillograph
records, to be the most interesting results and are reduced and presented
‘1 detail., The rest of the data is included in Tadbles 1l through 22,
along vith all the information needed by the reader to reduce and examine
any data in wvhich he may be interested. When not othervise indicated,
rotor Configurations A through H are operating at the nominal speed of
1055 RPM. Similarly, rotor Configurations J through M are operating at
the nominal speed of 576 Ri+. In all cases vhere Vy OF V) 18 Dot

shown, the speed is appraximately zero. ¥

peak to peak

Vibration results are reported as 2 , and no further attempt
is made to determine harmmonic content of the oscillograph records for the
following reasons: (1) welocity and acceleration pickups of very wide
frequency range vere used, and consequently a great deal of high-
frequency vibration ("hash”) was recorded; (2) this "hash” shows strong
first harmonic content of the rotatiooal speed of the synchronocus motors;
and (3) the vibretion levels recorded vere aggravated by the praximity
of the second flap bending frequency of the blades to 3r.

As & result of the adbove considerations, the vibration data offer a basis
for comparison of relative merite of configurations rather than supplying
actual vidbration levels.

FULL SCALE TUNNEL AND TRANSONIC DYNAMICS TUNKEL DATA

ihe presentation of reduced data, odbtained from measured data of the
appendix, is found in Pigures 24 through °2.

In order that data may be presented more reliably vith respect to load
factors, cross plots of data versus model attitude vere made (Figures 35
through U4 and 61 through 69), and values of data at desired load factors
vere determined through faired curves drevn through rav data.
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TABLE 3 SINMMAT OF ROTOR (O
5

N. U. = 9.

E | A B |n &
= R 2 gl 4] &
= NN 4l o | &
2 “1e2|5| 8 BlE| &
: < &1 5 g s |g
= CONF 1GUART JON TUIEL . @ [ B u
& & g | 2 dEBERE:
o DESCi DAL o hn | m| @ |a m 2
A Chord Stiff 0° Twist FST 11,3) .259 1.5 0°| Al. |H| N| 1.30| 60°

12,4
B chord 53tiff 2° Twist FST 12/7 059 [1.5] 8 Al, |A] N| 1.30 | 60°
0 Matched 3° Twist FST 12/7 059 1.5} 8 | aL. (M| N| 1.30 | &°
D Matched Low Gyro FIT 12,7 006 |1.5] 8 | Al. M| N| 1.30| 6)°
E Glass Blades FST 12/11 006 |1.5] O Gl. |[M| N] 1.30 | 6)°
12/13

F Soft Hub FST 12/19 .006 |1.5] 8 Al. [M| L| 1.30 | 60°
G 30 Sweep FST 12/19 .N06 |[3.0] 8 Al, M| N! 1.30 | 60°
H Unlcaded Rotor FST 12/20 .006 [1.5] 8 Al, M| L} 1.30 | 60°
J Matched 8° Twist 0T S/7 013 3.0 8 | AL, M| N] 1.06
K Matched 8° Twist TDT 5/8 .N23 |2.0]| 8 Al, [M| N| 1.06
L Matched 0° Twist TDT S/14 023 |2.0] o Al. M| N| 1.06
M Matched 0° Tvist TDT 5/15 023 2.0} O Al, IM| N| 1.96

M= Matched Stiffness, H= High Chord Stiffness, * +5° Due to Torsionally Soft Gyro
FST= 30' x 63' or Full 3cale Tunnel, TOT = 16' x 16 ' Transonic Dynamic Tunnel, A
Gl.= Fiberglass Blades, N= High Hub Stiffness, L= low Hub Stiffness
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IV ISIRATLONS

[o 48
fa
D SINCE

& REMARKS

22 LAST DATE

17 2.9 Long 3hims Between Date to 106 MPH & 2.5 "g" "Pitch Up

2¢ | Hib and Doubler Plates Incident” see V (c)

21 | Chg'd Roll Moment Sen- 106 MPH and 2." "g"
sitivity

22 196 MPH and 2.0 "g”

23 To 106 MPH and 2.) "g"

24 | New Piteh Links To 106 MPH and 2.) "g" #3 Blade Failed

27 see V (c)

28 | “traightened »1 Hud To 106 MPH and 2.n "g"
Spindle

23 | Replaced Timing Belts To 106 MPH and 2.0 "g"

30 To 126 MPH not Trimmed in Drag

31 | Hub Flap Stiffness Chg'd| To 25 "g" and 1.0 "g"

32 | Increased Gyro To 2 "g" and 1.5 "g" Lost Model Power

see V (c)
33 Excessive Gyro Wobble (Blades Out oI Track)
Data to 36 "g¢" and 1.0 "g"

35 |Thg'd Vartical Springs Data at .5 "g" Not drag trimmed to ¥ "q"
in Model Model Mount Failed (see V ¢, at 126 "q"

Jrive,

.= Aluminum Blade,







Drag link and pitch link loads versus model velocity for various load
factors are given for Configurations A through H in Figures 24 through 34
Although these oscillating loads wvere principally first harmonic, the

20 values have been plotted viich represent the total oecil-
lating loads.

Steady-state thrust and peak-to-peak oscillat ing loade are plotted versus
model attitude for Configurations A through ¥ in Figures 35 through Lk,
The test procedure vhich yields these results i{s described or .-

of this report.

peak to peak

Comparative plots of drag link and pitch link = load data

for seven rotor configurations are presented in Figures 45 through Sl.
Figures 45 through U9 present plcts of these loads versus mndel veloc-
ities up to 10 miles per hour, vhile Figures SC and 51 present plots of
these loads versus load factor at 10t miles per hour. Drag link loads
appear to be independent of gyro inertia (Figure 47), blade sweep,and hub
flap stiffness (Figure 49) in the SO to 109 miles-per-hoir model velocity
range. The highest drag link load is exhibited by Configuration A,

vhile, in comparison, Configuration B exhibits 7O per cent, Configurations
C and D exhibit 30 per cent, and Configuration E exhibits 10 per cent .n
the 50 to 10( miles-per-hour range.

Drag link loads vary linearly vith load factor and are approximately zero
at zero load factor. Figure 33 reports TDT drag link load dsta vhere
good correlation with FST data is observed.

Pitch link loads appear to be independent of blade sweep and hub flap
stiffness (Figure L49) and drag link stiffness (Figure 4’). With the
exception of the fiberglass blade, vhich showved higher loads at 25 miles
per hour, all the configurations show very close to the same pitch link
loads at 75 miles per hour and are within $15 per cent at 10~ miles per
hour (Figures 45, 47, and 4L8). Approximate linear variation of pitch
link loads with load factors is exhibited in Figures SO and 51.

Pitch link load data for Configurations L and M in the TDT were reduced
using the calibration of 7 May, since the 13 May calibration appears to
be in error. To account for the difference {n blade To ratios between
TDT and FST data, the TDT pitch link loads vere multiplied b, 1.23
‘Figure 33). ood correlation wit: FST data i{s also showvn for pitch link
1oad data in this figure.

lateral vibration levels were highest in Configurations A, E, and G
(Figures 52, S5, and 58, respectively). Comparison of the lateral vibra-
tion levels at 10 miles per hour of all configurations indicates lovest
levels wvere attained by twisted metal blades vith soft drag links.

Except for Configuration D, Figures 75 and 7f indicate increase of
lateral vibration levels with increasing load factors at 10€ miles per

vl



tour, TDT vibration readings indicated that lateral vibration levels are
no higher than hovering levels up to 140 miles per hour.

longitudinal vibration (Pe‘k ;o peak) readings fell between .0l and .02
fps in the FST tests except for Configurations E and F. Configuration E
indicated higher levels at all mcdel speeds, vhile Configuration F {ndi-
cated {ncreawing levels vith {ncreasing model velocity. Figures 75 and
7% indicate no appreciable change of longitudinal vibrations vith
increasing load factor except for Configuration E, which indicated
increasirg levels. In the TDT, longitudinal vibrations 414 not change
from hovering values up to velocities of 14O miles per hour.

Vertical vibrations were betwveen (peak toleak) values of .0l and .02
fps for all configurations except E and 5, which vere 50 per cent higher.
Rotor configurations and load factors did not affect vertical vibration
levels (Figures 75 and 7).

Model support springs were changed for Configuration M to larger values
as shown in Figure 13, to reduce observed response amplitudes of the
model.

In order to obtain data for a compound helicopter, the model was tested
at 0.5g in the TDT at high speeds (Figure 33). The highest simlated
speed achieved wus 24O miles per hour. These tests vere terminated
because of model mount failure. The model has nov been repaired and a
follov-on study is in progress.

C. TEST INCIDENTS AD FATLURES

Durine the wind tunnel testins, four incidents occurred which caused
varying degrees of damage to the model.

1. Fitch-up Incident - While :1unning Configuration A at 10* miles per

noir with the attitude nose up to obtain 2.5 "g", the model pitched nose
up against the pitching moment stop. This created about 2.8 or more “g"
ard ver. large nose-up rxment on the rotor. The high flap bending loads
on the hub at this cumbination of high load factor and hLign rotor moment
caused the doubler plates which provide part of the hub flapping stiff-
ness to :‘{eld, This reduction in stiffness resulted in a decrease in

compliarce correction (KIBBA) and therefore a considerable decrease in

the static stability of the model. This instability {n pitch caused the
aodel to nose up until the body contacted the pitching stop, whereupon
the rotor tip path plane continued tr vpitch up until the blade tips
struck the tail cone. A contributing factor to this incilent wvas the
failure of the autosyn generator vhich trensmitted model pitching morn nt
to the operator's console. The result of this failure wvas that the




pitching moment indicator continued ‘o shov near-zero pitching moment
vhile the model was actually pitching nose up. This incident emphasizes
the {mportance of maintaining pitch and roll trim of the model and thus
the dependence of this type of testing on the moment readout s- stem.
After this occurence a second, adjustable, nose-up stop wvas installed in
the model vwith a warning light to show if the model was near or on the
stop. This provided a redundant indication of gross pitching moment.
The location of the nev stop was well fcrvard of the ceater of 1ift of
the roto~. Thus, vhen the model pitches up and contacts tne stop. the
increase in thrust that accompanies the increased angle of attack vill
ro.ate the model nose down about the pitch stop.

Damage in this incident, shown in Figure 22, vas confined to the tail
cone, blade tips, and the removable doubler plates used to vary hud flap-
ping stiffness. The hub itself was not damaged.

2. Glass Blade Failure - After all of the basic fiberglass blade Config-
uration E tests were completed, an attempt was made to use these blades
for the "soft hub”" configuration tests. Shortlv after the tunnel wvas
started, the #3 blade failed at Station 22 and separated from the model.
The cause of this failure was poor design of the blade in that a large
change in chordvise stiffness and, therefore, a stress concentration
existed at the point of failure. This veakness wvas aggravated by opera-
tion for several minutes at the blade first chord natural frejuency vhile
in the process of determining blade fre, uencies. The fiberglass D" spar
failed progressively toward the leading edpe starting at the forvard end
of the first in' >ard trailing edge slot. This threv the chord load into
the steel "I" spar, vhich vas never intended to be able to carry an appre
ciable chord load. The "I" spar fatigue failed in bending and departed
radially, shredding the fiberglass "“D" spar and trailing edge as it left.
The blade stub is showvn in Figure 23. The resulting 5000-pound rotating
unbalance resulted in considerable minor damage to the body shell and
instrumentation as well as bending one spindle of the hub. The hub wvas
straightened, magnafluxed and uted through the remainder of the program.

3. Model Power LOoss - While Configuration K vas being run in the TDT at
"1" of LO p.s.f. {in a 1.0 "g" drag trimmed (nose down) condition, the
power supply to the rotor drive motors failed. The rotor decelerated to
iess than one-half normal RPM almost instantly. The model pitched
nose dowvn and rolled left bard against the stop. Tunnel ";" was cut, the
model collective pitch vas reduced and the model was nosed up in attitude.
However, the mode) was badly out of trim in roll; and as the rotor con-
tinued to slow down, the upper surface of the #3 blade buckled due to
excessive up-bending loads betveen Station 19 and Station 25. This
incident emphasizes the danger inherent in any sudden change which
affects pitch and roll trim beyond the capability of the operator to
retrim. No other damage wvas found as & result of this incident.
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L. Model Mount Failure - While Configuration M was being tested at
one-Fal¥ "g" 1iIt and approximately 1-1/2° nose-down attitude (drag un-
trimmed) at 106 "3" in the TDT, the electromechanical actuator used to
position the model pitching attitude parted, thus leaving the model com-
pletely free in pitch. The model began to pitch nose up very slovly.
This pitching seemed to accelerate until the model was about 30° nose up.
The resulting untrimmed pitching moment coupled with the very large lift
that would result frc— 30° angle of attack at 107 ";" apparently wvas
sufficient to shear first the right trunnion bolt and then the left bolt,
wheresupon the model separated completely from the mount, rolling and jav-
ing to the left and rising slightly as it flew back down the turrel. It
was subsejuently determined that the actuator fa{lure was a structural
fatijue type of failure. Tt has not been possible as yet to determine
the source of the loading which caused this failure. Two possible causes
of the failure are:

a. Accumlated load damage from incidents 1, 2, and 3 above, which
resulted in cracks that wvere not large enough to be found in the
disassembly and {nspection (no X-rays were taken) of the actuator
which occurred prior to the installation of the model in the TDT.

b. Fatigue due to bending loads on the actuator caused by interfer-
ence within the body.

Because of a time dela in the tunnel balance readout, the data obtained
wvhen the model started to go actually represented conditions just prior
to the failure and showed that no large or unusual loads wvere being gen-
erated by the model at the time of the failure.

The rotor wvas almost totall: destroyed (although only the tip weights
actuall detached themselves from the model), and the body shell was
badly damaged. ovever, little, {f anvy, damage was sustained by the
internal parts of the model such as the rotor shaft, drive system,
irstrumentation,and inertia frame.

This appears to have been a structural fatigue failure not related to the
particular rotor configuretion heing tested at the time.
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APPENPIX

FULL SCATE TUNNFL AND TRANS DYMAMI” TUNNEL DATA
(Description of test configurations are presented)

TABLE

10

11.1 thru 11.11
12.1 thru 12.11
13.1 thru 13.13
14.1 thru 14,12
15.1 *hru 15.12
16.1 thru 16,12
17.1-thru 17.13
18,1 thru 18,12
19.1a thru 19.7®
20.1a thru 20.5b
2l.la thru 21.%

22.1a thru 22.5b

TABLE 4
INDEX OF TEST DATA

TITLE
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IRACE | _ZERO | CALIBRATION

ITEM NO. (INCHES) FACTOR
#1 - Drag Link 7 4.08 296 Ibe/in
2 - Drag Link s 3.71 367 1be /1r.
#3 - Drag Link 9 3.42 286 Ibs/in
#1 - Inbd Flap 10 - -
#2 - Inhd. Flap 11 2.85 954 in-lhs/in
#3 - Inbd Flap 12 2.5 921 in-1be/in
#1 - Pitch lunk 13 2 22 -134 Ibs/in
2 - Pitch Link 14 1.93 -140 Ibs/in
63 - Pitch Link 15
¢1 - Mid Chord 20 4.48 2, 000 in-1be/in
#1 - Mid Flap 22 3.87 M in-lbe/in
#1 - Mid

Torsion 24 3 % -1, 310 in-lbe/ln
¢1 - Outbd. Flap 28 2. 73 144 in-1lbe/in
Model Attitude 27 2.41 19.4 deg/in
Colle:tive Pitch 29 1.60 12.4 deg/in
#1 - Cyclic Pitch 16 1.00 10.¢ deg/In
#2 - Cyclic Pitch 17 0.7 12.¢6 deg/in
#3 - Cyclic Pitch 18 0.40 11.8 deg/in
Gyro Roll Pos. 19 4.08 9.9 deg/in
Gyro Pitch Pos. 21 4.1 9.0 deg/in
Thrust 33 0.62 lbs/in
Drag 31 1.18 20 lbs/in
Roll Momeat 23 3.0 620 in-lbs/1n
Pitch Moment 28 3.0 400 in-lbs/1a
Lat Vibratioa 20 0.171 fps/in
Loag. Vibratisa 30 0.114 fpe/in
Vert. Vibration 2 0.087 fps/la

NOTE: PITCH LINK = INBOARD TORSION

SIGN CONVENTION

DRAG LINK & PITCH LINK: TENSION I8 POSITIVE

FLAPWISE BENDING: COMPRESSION UPPER SURFACE I8 POSITIVE

CHORDWISE BENDING: COMPRESSION L. E. I8 POSITIVE
TORSION: NOSE UP ACTION LOAD I8 POSITIVE

ALL NGSE UP PITCH ANGLES AREL POBITIVE

ALL RIGHT o»IDE DDOWN ROLL ANGLES ARE POBITIVE

TABLE 5 CALIBRATION FACTORS FOR MEASURLMENT
= CONFIGURATION A
1962 - DEC, 4,

OF DYNAMIC LOADS
TEST DATES: NOY, 30,
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TRACE ZERD CALIBRAT ION
TTEM NO, ( INCHES) FACTOR
#1 - DRAG LINK 6 k.22 - 109 (s) LBS/IN.
#2 - DRAG LI 7 3.9 35k (B) LBES/IN. 112 (S) LBS/IN.
#3 - DRAG LI 8 3.70 235 (B) LBS/IN. -
#1 - INBOARD F 13 - - -
#2 - IXBOARD F 1k 1.89 990 IN-LBS/IN.
#3 - INBOARD F 15 1.64 9680 IN-LBS/IN.
#1 - PITCH LD 16 1.30 132 LBS/IN.
#2 - PITCH LINK 17 1,00 138 LBS,/IN,
#3 - PITCH LD 18 0.75 157
#1 - MIDSPAN C 20 k. Lk 1,760 IN-LBS/IN.
~1 - MIDSPAN P 22 3.83 300 IN-1BS/IN.
#1 - MIDSPAN T 2k 3.30 1,490 IN-1BS,/ TN,
#1 - OUTHD. F 26 2.6h 190 IN-1BS/IN.
MODEL ATTITUDE 27 2.8 13.4 DEG/IN.
COLL. PTICE 29 1.58 11.% DEG/IN.
#1-CYCLIC PITCH 10 2.90 11.4 DEG/ IN.
#2-CYCLIC PITCE n 2.63 11.6 VEG/IN.
#3-CYCLIC PITCE 12 2.33 12.2 DEG,/ IN,
GYRO ROLL POS. 19 kT2 9.9 DEG/ IN.
GYRO PITCH POS. 21 5,12 9.0 DEG/IN.
THRUST 33 0.62 390 LBS/IN.
DRAG 31 1.18 80 LBS/IN.
ROLL MOMENT 23 3.56 263 IN-LBS/IN.
PITCE MOMENT 2.95 357 IN-1BS/IN,
LAT. VIBRATION 28 - 0.17 FPS/Di.
LONG. VIBRATION 30 - 0.11% PPS/IN.
VERT. VIBRATION 32 - 0.057 FPs/IN.
NOTEZ: PITCH LD = INBOARD TORSION
E = HARD DRAG LMK, S = SOPFT DRAG LINK
SIGK CONVENT ION
LDK & PITCH LDE: TERSION IS POSITIVE

PLAPVISE BENDING: COMPRESSION UPER SURFACE 15 POSITIVE

CHORDWISE BENDING: COMPRESSION L.X. IS POSITIVE

TORSTION: WOSE UP ACTION LOAD IS FOSITIVE

ALL NOSE UP PITCH ANGLES AME POSITIVE

ALL RIGET SIDE DOWN ROLL ANGLES ARE POSITIVE

TABLZ 6 CALIBRATION FACTORS FOR MEASUADENT OF
DYNAMIC LOADS - CONFIGURATIONS B, C, AND D
TEJT DATE: DEC. 7, 1962
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TRACE ZERO CALIBRATION
ITEM NO. ( INCHES) FACTOR
#1 - DRAG LINK 6 L.29 59 LBS/IN.
52 - DRAG LDX 7 3.79 67 LBS/IN,
#3 - DRAG LUK 8 - -
#1 - INBOARD 7 13 N -
#2 - INBOARD F 1k 2.21 1,000 IN-LBS/IN.
‘3 « INBOARD F 15 1.91 1,010 IN-LBS/IN,
#1 - PITCH LINK 16 1.32 156 LBS/IN.
#2 - PITCH LINK 17 0.97 1k6 LBS/IN.
#3 - PITCH LINK 18 0.70 151 LBS/IN,
#1 - MIDSPAN C 20 L 45 18 IN-LBS/IN.
#1 - MIDSPAN F 22 - =
#1 = MIDSPAN T 24 - -
#1 - OUTBD, F 26 - -
MODEL ATTITUDE 27 2.4 13.4 DEG/IN.
COLL. PITCH 29 1.58 11.4 DEG/IN
#1 -« CYCLIC PTITCH 10 2.90 11.b DEG/IN.
#2 - CYCLIC PITCH 11 2.63 11.6 DEG/ IN,
‘3 = CYCLIC PIICH 12 2.33 12,2 DEG/IN.
CYRD ROLL POS. 19 k.72 9.9 DEG/IN.
GYRO PITCH POS. 21 h.12 9.0 DEG/IN.
THRUST 33 0.62 390 LBS/IN
DRAC 31 1.18 80 LBS/IN.
FOLL MOMENT 23 3.56 263 IN-LBS/IN.
PITCE M ENT 25 2.95 357 IN-LBS/IN,
LAT. VIBRATION 28 - 0.171 FPS/IN.
LONG. VIBRATION 30 - 0.114 PPS/Mi.
VERT. VIBRATION 32 - 0,057 FPS/IN.

NOT= :

PITCH LINK = INBOARD TORSION

SIGN CONVENTION

DRAG LK & PIICH LDK: TENSION IS POSITIVE
FLAFWISE BENDING: COMPRESSION UPYER SURFACE IS POSITIVE
CHORIWISE BENDING: COMPRESSION L.E. IS POSITIVE

TORSION: WOSE UP ACTION LOAD IS POSITIVE

ALL NOSE UP PTICH ANGLES ARE POSITIVE
ALL RIGHT SIDE DOWN ROLL ANGLES ARE POSITY E

TABLE 7 CALIBRATION FACTORS POR MEASUREMENT OF

DYNAMIC LOADS - CONPIGURATION E

TEST DATES: [EC. 11, 1962 - DEC. 13, 1962
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TRACE ZEHD CALIBRATION
ITEM NO, ( INCRES) FACTOR
#1 - DRAG LDK 6 91 LBS, N,
#2 - DRAG LD 7 121 LBS/IN.
#3 - DRAG LD 8 -
#1 - INBOARD FLAP 13 -
#2 - INBOARD FLAP 1k 1110 IN-LB3, IN.
¥3 - DIBOARD FLAP 15 100x) IN.LBS/IN.
#1 - PITCE LDKX 16 1h6 L3, IN,
#2 - PIICH LD 17 142 LBS, DN,
#3 - PITCH LI 18 .
#1 - MIDSPAN CBORD 20 164 IN-LBS, IN.
#1 - MIDSPAN FLAP 22 s
#1 - MIDSPAN TORS, 24 1550 IN-LB3 IN.
#1 - OUTBOARD "'AP 26 184 IN-LBS/IN,
MOIEL ATTITUIE 27 2.3ue 14 DEQ, IN.
COLL, PITCH 23 11.1 DEG, N,
#1 - CYCLIC PITCH 10 10,7 DEG, IN.
#2 - CYCLIC PITCH 11 12.3 Deg,/IN.
#3 - CYCLIC PITCH 12 11.3 LEG/IN.
GYRO ROLL 19 10.0 DEG,IN,
GYRO PIICH 21 13,0 DEG, Im.
THRUST 33 Lisee 385 LBS/IN.
DRAG 31 156 LBS/IN.
HOLL MOMENT 23 k17 IN-LBS "N,
PITCE MOMENT 25 380 IN-LB3/IN,
LAT. VIBRATION 28 .171  rps/Im.
LONG. VIBRATION 30 Lk Prs/IN,
VERT. VIBRATION 32 .057 PPS/IN.

®  7OR UNLDADED ROTOR &

s POR UNIOAIED ROTOR, 0.67 FOR

=3%, 2,36 POR SQFT HUB

=3%, AND 0.68 FOR SQFT HUB

NOTE: PIICE LDK = D{BQARD TORSION

STGN CONVENT ION

DRAG LIN< & PITCH LDX: TENSION IS POSITIVE
FLAPWISE BENDING:

TORSION:

COMPRESSTON UPPER SURPACY. I3 POSITIV:
CHORDWISE BENDING: COMPESLION L.E. IS OSITIVE

NOSE UP ACTION LOAD 1S POSITIVZ

ALL NOSE UP PITCH ANGLES ARE POSITIVE

ALL RIGE" SIDE DOWN ROLL ANGLES ARE POSITIVY

TABLZ 8 CALIBRATION FACTORS FOR MEASUREMENT OF
DYRAMIC LOADs - “OMPIGURATIONI P, G, AND B

TE3ST DATES:
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TATIC ZERO |STATIC ZERO
TRACE | ({INCHES) (INCHES) |CALIBRATION

ITEM NO. RUN31 RUN 32 FACTOR
#1 - Drag Link 1-3 5.64 5.74 103.200  Ibe/in
¢2 - Drag Link 1-4 5.33 5 47 104.403  lbs/in
#3 - Drag Link 1-5 5.17 5.16 105.606  lhe/in
#1 - Inhd. Flap 1-10
#2 - Inbd. Flap 111 2 84 3.15 1061 in-lbe/in
¢3 - Inhd. Flap 1-12 2.58 2 91 1038 in-1bs/in
¢1 - Pitch Link 1-13 2 08 2.20 172.807  lbs/in
#2 - Pitch Link 1-14 167 1.90 169.546  lbs/in
3 - Pitch Link 1-13 1.75 1.62 181.610  lbs/in
#1 - Mid Chord | 2-6 3.84 4.56 2060 in-lbs/in
#1 - Mid Flap 2-8 3.26 3.76 430 in-1bs/in
o1 - Mid

Torsion 2-10 2.68 3.07 1716 in-1be/in
¢1 - Outbd. Flap| 2-12 2.17 2.43 166.7 in-1bs/in
Model Attitude 2-11 2.40 2.57 6.7 deg/in
Collective Pitch | 2-13 1.80 2.00 4.9 deg/in
#1 - Cyclic Pitchf 1-7 4.1 4.35 23 deg/in
42 - Cyclic Pitchl 1-8 3.90 4.04 23 deg/in
3 - Cyclic Pitch| 1-9 3.42 3.85 23 deg/in
Gyro Roll Pos. 2-3 4.5 5.20 3.45 deg/in
Gyro Pitch Pos. | 2-5 4.11 48 5.24 deg/in
Thrust 2-17 .61 .68 293 1bs/in
Drag 2-15 1.14 1.28 25.4 Ibs/in
Poll Moment 2-7 2.61 4.08
Pitch Moment 2-9 2.96 3.43
Lat. Vibration | 2-14 1.54 1.65 2.7 !-:—'-?/ln
Long. Vibration | 2-16 94 9 2.8 %'f/m
Vert. Vibration 1-16 .95 2.47 2.8 'E’zlll

SIGN CONVENTION

DRAG LINK & PITCH LINK: TENSION IS FOSITIVE

FLAPWISE BENDING. COMPRESSION UPPER SURFACE IS POSITIVE
CHORDWISE BENDING: COMPRESSION L.E. IS POSITIVE

TORSION: NOSE UP ACTION LOAD IS POSITIVE

ALL NOSE UP PITCH ANGLES ARE POSITIVE

ALL RIGHT SIDE DOWN ROLL ANGLES ARE POSITIVE

TABLE 9 CALIBRATION FACTORS FOR MEASUREMENT OF
DYNAMIC LOADS - CONFIGURATIONS J AND K
TEST DATES: MAY 7 & 8, 1963
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#1 - PICE LDK
#2 - PITCHE LIK
#3 - PIICE LDK
#1 - MID CHORD

#1 - DRAG LDK
#2 - DRAG LK
#3 - DRAG LDK
#1 - DED. FLAP
#2 - DBD. FLAP
43 - DD, FLAP
#1 - MID FLAP

#1 - MID TORSION
#1 - OUTED. FLAP

MODEL ATTITUDE

COLLECTIVE PITCH

#1 - CYCLIC PIICH !
CYcLI PECE| 1

#3 - CYCLIC PrYCE| 1-9

GYRO ROLL POS.

GYNO PIICE FOS.

#2 -

LAT. VIBAATION

LONG. VIBRATION
VERT. VIBMATION

MAY 16 & 15, 1963

DYRAMIC LOADS - CONPIOURATIONS L AND M
TEST DATRS:

TARLE 10 CALIBMATION FACTORS FOR MEASUNDENY OF
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TABLZ 11.1

CFIGURATION A

araa
OSCILLOGRAPH RECORD REDUCED DATA
'. e 0O WM
ITEM
J4 MAX | MIN | AVE 2A | UNITS
g - Dreg Link 3.3 >.98| 3.16 10k 1)
- Drag Link 1.86 1.5%| . 114 1)
#3 - Dreg Link 3.60 373] 3.7 106 1n
#l - Indad. Plap 3.08 23| .96
#2 - Indd. Flap 3.17 ~.8h| .98 967 in-1b
#3 - Indd. Flap 2.1% 1.92| 2.03 203 in-1b
g - Pitch Limk 2.90 2.80| 286 1n »
« Pitch Liak
#3 - Piteh Limk
‘: - M1d Chord 3.93 | 3.76| 3.5 N0 | i=-1d
- M3 Flap . 88| AL 10 ia=-1d
g = Mid Torsiom z-g is-1»
- Outdd. Flap (W)} (W ") 8 1e-1®
Model Attitude 2.% &g
Collective Pitch 2.7 g
#1 - Cyclic Pitch 2.1% Sag
#2 - Cyclic Pitch 1.67 Sog
#3 - Cyelic Pitch 1. dag
Roll Pos. ‘.” ~
Oyro Pitch Pos. 813 dog
Thrust 2.12 i
Dreg l.g 1
Roll Moment 2. 1
Pit~h Mament . n
lat. Vibretion 2.7 1.78] 2.06| 0.55]| 0.3% .09k fys
Long. Vidbretion 1.6e 1.00| 1.51| o.22|] 0.1T2 | 0.00% ye
Vert. Vidbretion 1.00 0.75| 0.8 | 0.26|| 0.0%0 | 0.015 fpe
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NS 11.2 CONPIGURATION &

nn2
OSCILOGRAPH RECORD REDUCED DATA
a0l
ITEM % cve Yy 25 W
No. MAX | MIN | AVE AVE 2A | UNITS | MRV,
COWMENTS
g - Drag Link 71 3.69 | 3.0M | 3.37 210 | 19 » Max fwd ot ¢ = 115°
- Drag Link 8| 2.3 | 1.5 | 2.08 -598 17 » Max fud at ¢ = 109°
#3 - Dreg Link 9| .15 | 3.68 | 3.32 0L | 192 1 Mz fwd ot ¢ = 125°
# - Iobi. Flap 0
$2 - Imdi. Flap [l 11| 3.33 | 2.1 | 2.7 -105 (113 | i=-1» Maxw@at ¢ =22)
$3 - Inba. Flap || 12| 2.56 | l.eh | 2.00 507 | 1032 | ta-1» Mzwpet ¢ =22°
- Piteh Liak | 13| 2.72 | 2.)9 | 2.55 - ] » Mmxosest ¢ =20
- Pitch Link || L
- Pitch Link || 15
- Mid Chord 2| &0 | 375 |30 -1l | 620 ia-1d Max fwd at ¢ - 116°
- Wi Pap 22| k.01 | ).62 | k.12 L Y m in-1b Mz wpat ¢ - 1%°
- N34 Torsiom (| 2| ).k | 3.28 | 300 -1) 14 in-1>
- Owtdd. Flap [| 26| 5.50 | .55 | 5.03 M | 138 te-ld mxwat ¥ -180°
Nodel Attitude n 1.8) -7.8 ong
Collective Pitch 2y 2.2 8.2 oay
« Cyclic Pitch §f 16 1.5) b7 =
- Cyclic Piteh | 17 1.10 b2 | eng
- Cyelic Pitch | 18 1. 1.1 day
Qyro Roll Pos. 19 [ ] 0.5 eag
Qyro Pitch Pos. | 21 [ 0.7 dag
Thrust » 1.7 5 »
Dreg n 1. 0 »
Roll Mamsnt 2) 2.2% or ta-10
Pitch Moment » 6.6 Sn 1a-1d
lat. Vidretion 28| 2.20| 1.9} f 2.07 | 0.27 || 0.)5) (0.6 | fpe
Lomg. Vibretion 30| 1.68 | 1.30 | 1.50 | 0.2 0.1n | ok fps
vert, vibretica | 32| 1.0 | 0.70 | 0.87 | 0.3 || 0.050 |o.009 | fye
4 - ——




TABLE 11.) CONFIGURATION A
#1506
a = 1.06 OSCILLOGRAPH RECORD REDUCED DATA
v, = 25 PH
ITEM
TR, cyc
No. MAX | MIN AVE 2A AVE 2A UNITS | REV.
g - Dreg Link 7| 3.85 | 3.01 ] 3..3 | 0.8 <192 | 249 1
- Draz Link 8| 3.16 | 2.6 | 2.81 | 0.70 -330 | 257 1b

#3 - Dreg Link 9| 3.29| 2.50| 2.90 | 0.79 -y | 226 1b
#1 - Imdi. Flap || 10

#2 - Ioda, Flap | 12| 3.12 | 2.36 | 2.99 | 0.26 13 | 248 in-1b
#3 - Inde. Flap || 12| 2.51 | 2.21 | 2.3% | 0.3 =175 | 27 in-1b
#1 - Pateh Lank || 13| 2.79 | 2.50 | 2.55 | 0.2; - 53 39 1t
#2 - Pitch Link || io| 3.ko | 3.21 ] .35 | 0.27 =199 38 1Y
#3 - Patch Laak || 15| 1.33 | 1.04 | 1.17 | 2.2

#l M2 20| 4.01 | 307 | 3o | 2o <1250 | 680 in-1b
#1 - M1d Flap 22| deus | 3.22 | wela | 0o 0 | 2 in-1b
#1 - M1d Torsiom || 24 Je33 | 3.20 | 3.30 | u.07 0 ¥2 in-1b
#1 - Oouedi. Flap |l 26 | 415 | 3.07 | 301 | 1.0c 127 | 156 | in-1b
Model Attitude 27 2.28 -1.7 aeg
Collective Pitch (| 29 2.1 2.3 aeg
#1 - Cyclic Pitch || 16
#2 - Cyclic Pitch | 17
#3 - Cyelic Pateh fl 15| 1,04 | 0.74 | 0.49 | 0.3 5.3 3.5 deg

Syro Roll Pos. 17

Jyro Pitch Pos. 21 3.35 =3.1 aeg
Thruist 33 1.47 57 1

Draw 1.19 - 1o
Rall Moment 3.N 57 in-1b
Pitch Momen® 2.u5 =253 in-1b
lat. Vibration 2.27 | 1.86 | 2.97 | o.2 0.353 | 0.070| fps
Long. Vidbration 1.56 | 1.35 | 2.46 | 0.21 || 0.282 | 0.02k| fpe
Vert. Vidration 1 1.09 | 0.01 [ 0.85 | 0.48 || 0.050 | 0.027| fps

| + i 4
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TARLE 11.4 COMPIGIRATION A
nmn
OSCILLOGRAPH RECORD REDUCED DATA 6 10
V= SO W™
ITEM
Ta, cyvc
No. MAX | MmIN | AvE 2A AVE 2A | UNITS | Bev,
COMMENTS
- L T %Y {3.21 [3.39 |o.78 204 21 » Max fud ot ¢ « 180"
- Drag Link 81 3.22 [2.66 |2.9% |0.5 -28) ' 208 1 Max fud ot ¢ = 174°
# -Dreg L ¥ 3% |2.66 200 {068 || 120 |1 | W Max fwi ot ¢ - 178°
f - 1. rap {20
#2 - Isdi. Flap {11 | 3,10 | 3.00 | 3.05 |0.10 1591 #% | in-1d
#3 - Imda. Flap (112 | 2,64 | 2.2 |2.5) |0.23 18 | 212 | ta-1»
- Pited Linx 1) | 2.76 | 2.6 |[2.61 |0. -52 o » Mz auat ¢ -29°
- Pitch L W | 3.50 |32 (1LY |o.0 -199 w2 i» Maz nuat ¢ - 25)°
= Piteh Liak 1125 | 1.05 [ 0.70 [ 0.58 |0.3 H~ Mz nuat ¢ - 258°
- 14 Chore 0| 410 [3.79 | 375 |0.31 <1080 | 620 | ta-ln Mz fwt ot ¢ < 180°
- N4 Nap 22 | ke5) | D7 | kol |0.79 %0 | 264 |in-ld Max flap ot ¢ - )O01°
= W42 Toreiom {26 | 3.3 | 3.20 |3.30 |0.08 0 | 105 |ie-ld
- Outdd. Flap |/ 26 | 3.8 |2.62 |2.% |0.) 10 s2 in-1b Max flap at ¢ - YOT°
Model Attitude P44 2.16 -3k seq
Collective Pitch |l 29 2.9 6.1 aeg
= Cyelic Pitch 16 | 1.56 | 1.0 | l.ek |0.25 37 | 2.7 ey Nz g ot ¢ «
= Cyelic Pitch 17 | 1,22 [1.01 |1.12 [0.21 bb 2.6 dag Mz yy ot ¢ = 24
= Cyelic Pitch 118 | 1,01 |0.70 | 0.9 [0.31 S M7 aeg Mz o ot ¢ 25
Gyro Roll Pos. || 19 .55 -1.9 | ey
Qyro Pitch Pos. | 21 n 2.5 iy
Thrust » 1.2 n2 »
Dreg n 1.1) —~ »
Roll Mament 2) 3.59 -5 in-1d
Pitch Moment 25 2.9% -27 in-1b
lat. Vidretion 28 2,37 |1.78 |2.09 [0.61 | 0.358 (0.im | fpe
Long. Vidretiom 30 | 1.61 [1.38 [1.50 [0.2) [| 0.1 [0.026 | fpe
Vert. Vidretiom § 32 | 1.16 [0.56 |0.50 [0.60 || 0.089 [0.0% | fpe
M A l
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TABLE 11.5 CONFIGURATION A
71788
n e .5l OSCILLOGRAPH RECORD REDUCED DATA
V= 5O WM
ITEM
TR, cycC
No. MAX | MIN | AVE 2A AVE 2A UNITS | REV,
- Drag Link 8] 3.09 | 2.09 | 2,09 | 0.0 <301 | w7 1
#3 - Dreg Link 9] 3.32 | 2.98 | 3.15 | 0.3 - 77 1b
#1 - Indd. Flap || 10
#2 - Indi. Flap |l 12| 3.32 | 2.52 | 2.92 | 0.%0 67 | 753 | tn-1»
#3 - Ioda. Flap || 12| 2.51 | 2.0 | 2.4) | 0.67 -ak | 617 | in-lb
g - Pitch Link || 13| 2.71 | 2.53 | 2.62 | 0.18 -S4 | <24 1
- Pitch Link | | 3.79 | 3.56 | -3.68 ! 0.23 245 | -3 0y
#3 - Pitch Link || 15| O.78 | O.64 | 0.71 | 0.4 No caliibratiog
#1 - M1d Chont 20} 4.06 | 3.89 | 3.57 | 0.17 || -1920 | WC | tn-1n
‘; - Mid Flap 22| L.l | 3.78 | L.10 | 0.63 144 210 in-1b
= M1d Toreiom || 2L | 3.33 | 3.31 | 3.32 | 0,02 - 26 «20 in-1b
# - Ooutdi. Flap || 26 | 3.97 | 3.26 | 3.50 | 0.68 125 98 | tn-1v
Model Attitude || 27| 1,07 | 1.07 [ 1.07 | O -17.9| o deg
Collective Pitch || 29 | 2.10 | 2.09 | 2.10 | 0.m1 6.2 0.12 | ceg
#1 - Cyclic Pitch || 16
#2 - Cyclic Pitch || 17 Instr wentatipn Malfunction
#3 - Cyeclic Pitch | 18
dyro Roll Pos. 119 | 477 {475 |4.76 |0.02 || - 0.9 0.2 | aeg
Oyro Pitch Pos. | 21 | 4.1l | 4.09 | 4.10 | 0.02 || - 0.3 | 0.2 aeg
]
!
Thrust f 33 | 1.03 |1.01 |1.03 |0.02 100 8 1
Dreg I 32 | 1.12 (1.12 [1.02 | O - S 0 1
Roll Moment 23| 3n |{3.1nn |31 | 0 57 0 in-ib
Pitch Moment 125 | 320 {321 |3.22 | o 97 ) in-1b
lat. Vibretion 28 | 2.21 | 1.95 |2.28 | 0.2 0.356 0.0k | fps
Long. Vidbretion § 30 | 1,66 | 1.38 |1.52 |0.2?7 0.173 0.032 | fps
vert. Vibretion [ 32 | 1.05 | 0.69 [0.87 [0.36 || 0.5 | 0.021| fps l
' i ¢ |
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nrey

n = 1.45 OSCILLOGRAPH RECORD REDUCED DATA
Vy = SO MPH
ITEM
™. CcYc
No. MAX | MIN | AVE 2A AVE 2A UNITS | REV,
‘; - Dreg Link 71 L.O3 | 2.32 J.u) | 1.2 f - 152| 358 1
- Dreg Link 8| 3.27 | 2.33 | 2.80 | 0.9 - 3| NS 1%
#3 - Dreg Link 91 3.58 | 2.32 | 2.95 | 1.26 - 135| X0 1b
#1 - Iodd. Flap 10
#3 - Indd. Flap 12| 2.83 | 2.0 | 2.75 | 0.17 18, | 157 in-1b
#1 - Pitch Link || 13| 2.69 | 2.4 | 2.55 0.28 - | -X8 1
k - ’1‘(5 Li.nl lh ’052 ).5) ’o“ 00” b ZHS'J *1 l.b
#3 - Pitch Link || 15| 0.68 | 0.kl | 0.55 | 0.27 tion
#1 - M1d Chord 20| L.l | 3.07 | 3.92 | O.ly «1120 | 980 in-1b
‘1 - Mid Torsiom 2'! ’o” ’o” )o’z OO“ - ” '79 in-lt
#1 - Outda, Flap || 26| 3.81 | 2.59 | 3.20 | l.22 68| 170 in-1t
Model Attitude 27| 2.82 | 2.82 | 2.82 ) S.5 0 dog
Collective Pitch 29 | 2.10 | 2.09 | 2.10 | 0.01 6,2 0,12 deg
#1 - Cyclic Patch || 16 | 1.63 | 1.25 | 1.Lk | 0.3 3.7 | kO aeg
#2 - Cyclic Pitch | 17 | 1.26 | 1.02 | 1.1k | 0.24 k.7 | 3.0 deg
#3 - Crclic Pitech ; 18| 1.08 | 0.68 | 0.88 | 0.LO Se7 | he? aeq
Gyro Rcll Pos. || 17 | 4.07 | k.65 | k.66 | 0.02 - 1.9 |0.2 ceg
Qyro Pitch Pos. || 21 3.57 | .85 3.8 | 0.02 - 2.9 |0.2 oag
Thrust 33| 1.79 | 1.77 | 1.78 |o0.02 u52 8 1
Roll Mo smt 23| 3.61 | 3.60 | 3.61 |0.01 S S in-1t
Pitch Mament 25 ’ou 3.09 ).XO OQm “ , ‘.’1'
lat. Vibretion 28 | 2.3 |1.77 | 2.07 |0.61 0.5k |[0.104 fpe
Loog. Vibretion [f 30 | 1.61 | 1.35 [1.L8 |0.26 0.169 |0,0% fps
Ver. Vibretion | 32 | 1.11 | 0.61 |0.86 |0.50 0.9 |0.029 fpe
J 4l
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TABL. 11.7 CONFLOMATIUN A

17%0
a = 1.55 OSCILLOGRAPH RECORD REDUCED DATA
Vi = 50 MW
ITEM
o4 MAX | MIN | AVE 2A AVE 2A | UNITS
- Drug Link L.06 | 2.36 | 3.u6 | 1.20 -184 | 355 1%
- Dreg Link 3.28 | 2.34 | 2.21 | 0.94 =330 | WS 1
#3 - Dreg Limk 2,70 ) 2.38 | 3.0k | 1.3 =109 | 2378 1
J1 - Indd. Flap
#2 - Indi. Flap 3.33 | 3.19 | .26 | 0.1k 391 | 133 | tn-l»
#3 - Ima. Flap 2.83 | 2.69 | 2.76 | 0.14 193 | 129 | tn-l»
g - Pitch Limk 2.7 | 2.7 | 2.5% | 0.24 -5 |- 3 1
- Pitch Link | 3.56 | 3,60 | 3.73 | 0.26 =252 |- 3 1
#3 - Pitch Link | 0.02 | 0.32 | 0.57 | 0.50 No Lnlhuuou
#1 - M1 Chor 4.15 | .07 | 3.91 | 0.u8 -1120 | %0 | in-1d
#1 - M12 Flap LelsS | 3.97 | W21 | O.L8 114 160 in-1®
g - MiZ Torsiom 3.3 | 3.30 | 3.33 | 0.06 - 3% -7 in-1t
- Outdi. Flap |

3.7 2.5) 3.12 1.18 56 I 170 in-1t
.
|

201 ) 2.10 | 2.11 | 0.01

Model Attitude 7.2 deg
6.3 aeg
16| 1,65 | 1.22 | 1.45 | 0.4 3.8 L.6 aeg
L.9 aeg
S.7 deg

Collective Pitch
#1 - Cyclic Piech |
#2 - Cyclic Pitch |
#3 - Cyclic Piteh

17 | 1.27 | 1.05 | 1.16 | 0,22

18| 1.08 | 0,67 | 0.88 | 0.4 L.t

Gyr= Roll Pos. %19 | 4.17 | 4.18 | 0,02 - 5.6 0.2 aeg
Jyro Pitch Pos. .87 3. 50 3.87 | 0,01 - 2.9 ' G.1 aeg
Thrust 33| 1.86 | 1.85 | 1.86 | 0.01 LBy b 1®
Dreg i 2,19 | 2.17 | 2.18 0.02 80 2 1t
Roll Moment 231 3.55 | 3.54 | 3.55 | 0.01 - 2 S in-1b
Pitch Moment 25| 3.12 | 3.1 | 3.2 | c.01 SS S in-1t

lat. Vibration 28| 2.32 | 1.2 | 2.08 | 0.49 0.356 | 0,084 ps
Long. Vidretion | 30| 1.62 | 1.32 | 1.47 | 0.30 {| 0.158 |0.03% | fps
Vert, Vdbration 32| 1.11 | 0.64 | 0.88 | 047 0,050 |oc.027 fps

Sl a1 ™|




TASLE 11.8.

CONFISURATION A

_—

OSCILLOGRAPH RECORD REDUCED DATA
" ne 3§
ITEm e 106 N
cyc
MAX AVE AVE 2A UNITS | REV,
ﬂ COMMENTS
- Dreg Timk .95 .47 =151 23} P Max fwz at ¥ =
- Drez Link 3J.20 2.3) -323 mn2 Py Yax fws at ¥ o
#7 - Dreag Linx 3.56 3.06 =10} 286 1t Max fwc at ¥ -
1 - Isdi. Flap
#2 - Iadd, Flap 3.20 1) 153 in-lt
41 - Iadd, Flap 2.51 - 37 s inelt
#1 - Plich Link 2.7 - 8 Sk it neat ¥ e
#2 - Pitch Link 3.7 «25) S0 it nu A ¥ -
#2 - Pitch Link
# - w12 Cnore .20 %0 | 660 | tmelr Max fwc at ¥ =
# - mi2 Flag L1y 107 p tr=ld Max flap at ¥ =
#1 - mid Torsiom 3.3 0 105 | drelr
#1 - Outdi. Flap 3.3 88 | 1,7 | tnelt Max flap at ¢ o
1
|
Model Attitude | 1.5 -T.k deg
Collective Pitch 2.2 T.b ey
#1 - Cyclic Pitch 1.7 lea) ).6 4e aeg Max at ¢ .
#2 - Cyclic Pited 1.3 1.20 Sk 3.9 wag Max at ¢ -
#3 - Cyelic Pit-h 1.2 0.% Sels S.2 deg Max at ¢ =
Jyro Rll Pos. b7 0.9
o Pitch Pos. L) | =3k
|
]
Thrust 1.)) 2n ! 1
Oreg .11 -5 | 1t
Roll Mament 3.5 «73 in-lb
Pitch Moment 2.°5 &3 ineit
lat, Viretiom 2.0) 0.38 0,108 fps
tome. Vidretion 147 0.169 0.0 | fps
e, Vibration 0.%6 0.07 10,0% | fpe
A - »e




TABLE 11.7

CONFISURATION A

nr9) !
ne .5 OSCILLOGRAPH RECORD REDUCED DATA
Vg ® 106 "M
ITEM
TR, CyC
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
‘; - Dreg Link T 3.76 | 3.26 | 3.50 | 0.50 ~loy 148 1
= Dreg Lirk 8 .07 2.67 | 2.87 0.L0 « Y08 W7 1

#3 - Dreg Link 9 J.L3 | 2.78 )11 0.65 - 89 186 1d 4
#1 - 1nodd. n.pj% 10

'2 « Inbd. 'hp 11 J022 20&‘ 209’ 0058 76 SSJ {n-1b

#3 - Indd. Flap || 12| 2.69 | 2.25 | 2.47 | uv.lk « W { WS | in-1b

1 - Padtch Link |l 23| 2.98 ] 2 SL | 2.76 | O.Lk -1 59 1

3 « Pitch Linx || 15| 1.18 | 0.53 | 0.86 | 0.65 ¥o calidbration

1 « Mi4 Chord 20| LJL| .96 | L.OS 0.18 =860 360 in-1b

1 - Mi4 Nap 221 LeS) | 373 | k.1) | 0,00 87 267 in-1d

1 = M4 Toretom || 24| 3.5 | 3.28 | 3.32 | 0.07 -2 92 in-1d

1 = Outdd. Flap || 26 ] L.Qk | 2.83 | Jbk | 2.22 102 | 17 | tn-lo
Model Attitude 27| 1.7 | 1ek? | 17 0 -12.6 0 dog
Collsctive Pitch 9 2.2) | 2.22 | 2.2) | 0.00 7.8 0.12 | deg
#1 - Cyclic Patch ll 16| 1.61 | 1.5 | 1.L8 | 0.26 kel 2.8 dog
#2 - Cyclic Pitch || 17| 1.26 | 1,08 | 1.17 | 0.18 5.0 2.) deg
'3 - chic Pitch 18 1l.11 0.79 0.95 0.3 “7 6'5 )'a deg

Oyro Roll Pos. 191 4.8 | L.78 | L4.80 | 0.0) 0,5 0.) deg

Qyro Pitch Pos. 211 3.9 | 3.92 | ).9) | 0.02 <2.) 0.2 aeg

Thrust | 1.00]1.01 | 1,02 0,02 1% 8 1b

Dreg A 1.12 | 1.12 | 1.12 (v] - S 0 1b

Pitch Moment ¢S | 3.27 | 3.23 | 3.25 | 0,04 115 18 in-1b

lat. Vidration 28] 2.0 | 1.y? | 2. | 0.0) 0.36 | 0.056| ftpa

Long. Vidbration X 1.71 1.32 | 1.52 0.9 0.17) 0.0ul| fps

Vert., Vidbration 32| 1.11 | 0.52 | 0,82 | 0.59 0.0u7 | J.03L| fpe
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TABLE 11.10

CONFISURATION A

79
n e 1.4 OSCILLOGRAPH RECORD REDUCED DATA
ITEM
TR, CcYcC
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
- Dreg Link 8 3.31 ] 2.1 2.77 |12 =S lalody 1
1 - Inbd. Flap 10
‘2 - Indd, Plap || 11| 3.26 | 3.17 | 3.22 | 0.09 )5) 8 | 1a-
#3 - Inbd. Plap |} 12| 2.85 | 2.55 | 2.70 | 0.0 18 | 276 | -1
o

1 - Pitch Link || 13| 2.84 | 2.6 | 2.65 | 0.38 -58 | 51 1

3 « Piteh Limk 151 1.3 | 0.9 | 0.86 | 0.9 ealidbrqtisa
= Mi4 Chord 20| &.21 | .05 | 3.9) | 0.56 1100 |1120 ia-1b
- M14 Flap 2| L.80 | 3.70 | k.25 (1.0 )| 127 »7? 1ia-1b
1 = M14 Toreiam || 2L | 3.39 | 3.27 | 3.)) | 0.12 ) |-157 | ta-l»
1l « Outdd, Flap || 26 3.8 | 2.26 | 3.06 | .56 b8 225 ia=1d
Model Attitude 271 2. | 2.3 | 2. 0 -1.5 (4] dog
Collesctive Pitch 29 ) 2.21 | 2.2 | 2.2) (] 7.6 0 dog
- Cyclic Pitch 117 | 1.43 | 1.0} |1.2) | Q.0 5.8 5.0 dog

3 - wd‘e "uh 10 lo?ﬂ OQ“ 0097 o.b’ 606 1.“ m
Oyro Roll Pos. 19 | 4.8 | k79 | 4.0 |0.02 <0.$ 0.2 dog
m ’1':Ch ’“o )075 ]- 71 ,-7] 0.“‘ '“ol o.h “‘

Thrust 1.79 [1.78 |1.79 {0.01 k56 Y 1®

Dreg 1.52 | 1.51 |1.52 (0.0 27 1 n
Rou “m‘ ’056 ’057 )osa 0.01 - m s 1..-”
Pitch Mament 2.97 | 2.9) {2.95 |0.% - 2) 18 1o-1b
lat. Vidbretion 2.26 |1.79 ]2.0) |0.4L7? 0.7 0.080 | fpe
Luong. Vidbretion 1.58 1.22 |1.40 |0.3 0.160 0.0u1 fps
Vert. Vibretion 1.21 [0.47 |0.84 [0.7u || 0.048 0.048 | fps

14)




TABIE 11.11

COMPIGURATION A

#1795
n e 1.89 OSCILLOGRAPH RECORD REDUCED DATA
Vy = 106 WM
iTEM
TR, Cyc
No. MAX | MIN | AVE | 2a AVE | 2A | UNITS | REV,
g - Dreg Link 7|45y |2.03 [3.1 |2.56 -228 | 758 )
- Dreg Link 8 | 3.59 [1.50 |2.55 |2.09 426 | 767 b
#3 - Dreg Linx 9 | 5.20 pO.AL [2.53 [S.34 -255 [1527 1)
- Iodd. Plap ||10
- Indd. Flap |11 | 3.u0 |3.20 |3.28 |o0.36 L0 | W3 |in-1b
#3 - Inda. Flap [|22 | 2.95 |2.62 |2.75 [0.33 221 | 04 |in-1b
- Pitch Link |[13 | 2.88 |2.43 |2.60 [0.uS -59 |-60 Ty
- Pitch Link |14
- Pitch Link |[15 | 1.59 [0.17 [0.88 [1.k2 No |calibrapion
- M1d Chord {20 | k.52 [3.28 |3.%0 |1.24 || <1100 [2u80 |inm-lb
- M1d Flap 22 | k.50 [3.7u |u.32 [1.16 150 | 3:7 |in-1b
- M4 Torsiom |2k | 3.0 |3.26 [3.33 |o.1u || - 39 |<lo3 |tn-ld
- Outdd. Flap [|26 | 3.57 |2.24 [3.00 |1.6) w |23 |[in-1b
Model Attitude 27 | 2.6 |2.61 |2.01 2.7 ) aeg |
Collective Pitch |[29 | 2.22 |2.21 |2.22 |o.01 7.7 | 0.12 | deg
#1 - Cyclic Pitch |16 | 1.95 |1.10 [1.53 ,0.85 L7 | 9.0 | deg
‘g - Cyclic Pited |17 | 1.50 {1.12 [1.31 [0.33 5.8 L8 | aey
- Cyclic Pitch ({18 | 1.33 |0.61 |0.-7 [0.72 6.7 | c.5 | aeg
Oyro Roll Pos. |19 | k.51 |4.79 |4.00 [0.02 -0.5 0.2 | aeg
Oyro Pitch Pos. [|21 | 3.¢9 |[3.57 |3.08 |0.22 4.0 0.2 | aeg
Thrust 133 | 215 |2.11 [2.13 |o.0u 58y 16 )
Dreg 131 | 2.11 [2.10 |2.11 [o.01 W 1 1
Roll Moment 123 | 3.52 | 3.49 |3.51 [0.03 - 47 16 in-1b
Pitch Momeat 125 | 3.23 |3.20 |3.22 |0.03 101 W |in-lb
lat. vibretion [|28 | 2.42 [1.68 |2.05 [0.7 || 0.351 [0.127 | fpe
Long. Vibretion [(30 | 1.7% [1.28 [1.51 |o.us || 0.172 l0.052 | fps
Vert. Vibretion |32 | 1.27 [0.47 |0.89 [7.80 || 0.051 [0.0k6 | fos
i |
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IABLe Lced

CUNFLsWaLad. D

| 9170
ne.9 OSCILLOGRAPH RECORD REDUCED DATA
Vu = O VPH
ITEM {1
TR, CycC
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
#1 - Drm- Line
#2 - Dim- Link 71 3.27 | 3.a. | 3.58 | 0.17 -l2. o7 1b 1&8
#3 - D Link 81 3.43 | 3.20 ] 3.32 | 3.23 -112 58 1t 148
# - Inb:, Flap
# -« Indbi, Flag ia 2eolw Qa3 - ) | J.03 Wi i/ inell 1
#3 - Indbi, Flap is 1.97 | 1.84 1.71 | 0.13 265 127 ine-lt 1
=
#1 - Pitch Linx || 16| Q.7¢ | 0.06 | 0.71 | 0.10 - 75 ) A 1b 3
#2 - Pitch Link 17| 0427 | 0,20 | 0.25 | 0.09 =134 12 1b 3
#3 - Pitch Link || 15| 0.u) | 0.33 | 2.37 | 2.08 - o0 1) 1b 3
#1 - Mid Choui 2| 3.59 | 3.8 | 3.54 | 0.l =158 1 in-1b 8
#1 - Mg r)a, 22 | No Regora
#1 - Mid Torsion 2l Je33 | .28 3.31 | 0,05 15 75 in-1b 3
#1 - Outd:, Flap 20| 2,33 | 2.1o | 2.25 | 0.17 - T4 32 in-1b 3
1
Model Attitae 27 2.L0 - 0.1 deg
Collective Pitch 29 2. e,2 S aeg
#1 - Cyclic Patch |l 10| 3.70 | 300 | .03 | 0.2 8.7 4o deg 3
#2 = Cyclic Pitch || 11| 3.2v | 3.25 | 3.27 | 0.04 Tl Lo deg 3
#3 = Cyclic Pitch |l 12| 2,70 | 2.72 | 2.9a | 0.04 T.4 wa? uey )]
Gyr> 4oll Pos. 17 LS - 0.7
Gyro Pitch Pos. 21 L.13 0.1
Thrist 33 1.35 al 1b
Dre.; B} 1.0 10 1b
Roll Moment 23 3.8 - 21 in<1b
Pi*ch Morent 25 3.1 57 in-lb
R, ot
lat. Vibration 28! 2.20 | 1.38 0.32 0.055 fps 1)
Loniie Vibretion | 1.57 | 1.0} Jdech 0.027 fps
Vert., Vibretion 2| 0.47 | 0.76 0,21 0,012 fps !
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TABLE 12.2

CONFIGURATION B

973
OSCILLOGRAPH RECORD REDUCED DATA S
ne= .
v, = 25 wu
) .
cyc
MAX | MIN | AVE 2A AVE 2A UNITS | REV,
COMMENTS
g - Dreg H
- Dreg 188 | 2.66]| Y OF | 0.5 -2 297 i) 1 Mac “sd at W ¥ 188°
#3 - Dreg 8.3 | 383 189 o.&# 56 2k ) @ mx Al at @ = 130°
- 1sbd.
- Inbd 2.00 21| 221| 0.3} 376 37 in-1% 1 Max flap at W ¥ 322°
- Inbd 218 | 1.8%0| 1.99| 0.8 33 e tn-1d 1 Max flap at ¢ 300°
= Pitch Link 0.87 | 0.%9| 0.713| 0.28 -7 37 1) 183 Max nu at § ¥ A9°
- Pitch Link -.% -.86| o.70| 0.% - b =) 1) 183 Max nu at ¢ ® 86°
= Pitch Limk 1.5 1.3 | 1.8 o.aﬁ 105 » 1» 13 Wx nuat ¥ ¥
- Mi4 Chord 20 | 3.68 | 3.36! 3.52| 0.3 || -160 $36 in-1b 1 Max fvd at ¥ 3 218°
- Nid Flap 2| ™
- Mid Torsion ||28 | 3.36 3.9 3.;3 0.07 sS 106 in-1d -
- Outdd, Flap /|26 | 1.25 | 0.31 | O. 0.9% || - 353 179 | in-1® 3 Max flap st W& 2kh°
Model Attitude 27 2.3 n - 1.5 deg
Collective Pitch 129 2.19 7.0 dog
« Cyclic Pitch fl10 | 3.8 3.31 | 3.57 o.zé 7.6 5.8 den 1 Mmax et ¥ ¥9°
- Cyclic Pitch fi11 | 3.0 | 2.92 | 3.16 | O. €.1 5.6 deg 1 x  at ¢ *7°
= Cyelic Pitch |12 | 1.08 26| 2.85| 0.86 6.3 5.€ deg i ax st 4 TI51°
Qyro Roll Pos. [{19 bR - 1.0 ‘ deg
Oyro Pitch Pos. ({21 3.90 -2.0 deg
Thrust n 1.3 r 15F 1%
Dreg n 1.20 2 1
Foll Momen® 23 L. T0 299 in-1b
Pitch Marent 25 318 & in-1b
lat. Vivretion 28 | 2.21 1.88 0.33 0.056 fpe 3
Lomg. Vidbretion § 30 | 1.67 1.3 0.35 0.0h0{ fpe 3
Vert. Vibretion (132 | 1.10 | 0.66 l 0.8 0.005| fpe 3
A e




TABLZ 12.)

COMFITURATION B

ne .7 OSCILLOGRAPH RECORD REDUCED DATA
Vg = 25 WM
ITEM
™ YC
No. | MAX | MIN | AVE 2A AVE 2A UNITS | REV,
‘; - Dreg Link
- Dreq Link 7|3 2.85| 3.08| 0.85 || -305 159 1® 1
#3 - Dreg Link 8|21 3.73| 3.97 | 0.M8 80 182 1 1
f1 - Indi. Flap ﬂ
#2 - Inbi. Flap |[2N | 2.00 2.05| 2.25| 0.39 357 386 1n-1b 1
#3 - Indbd, Flap {15 [ 2.17 | 1.63| 1.90] 0.5k || 2% 529 | tn-ld 1
il )
1 - Pitch Link [[16 | 0.7€ 0.6 | 0.9 18 ]| - 81 18 1 V)
- Pitch Link ||17 I
3 -Pitch Link |[18 | 0.70 | 0.60 ]| 0.6 0.10|] - 16 )¢ 1 1
4
1 - Mid Chord 20 3.6m.b7 3.9 | 0.16 || -1566 28 18-1d 1
1 - Mid Flap 22 | bo
1 - M1d Torsiom ||2& 3.} NS 1n-1b
1 - Outbd, Flap ||26 | 1.01 | 0.& ' 0.86 | o.03 || - 338 & 18-1b -
Model Attitude N 1.18% <16.9 dog
Collective Pitch 29 2.19 7.0 dog
1 = Cyclic Pitch [|20 | 3.66 | 3.0 | 3.56 [ 0.21 1.5 2.4 dog 1
- Cyclic Piteh [|11 | 3.28 3.06 | 3.17 | 0.22 6.2 2.6 dog 1
3 - Cyclic Pitch [l12 | 2.93 | 2.76 | 2.85 | 0.17 6.3 2.1 dog 1
Gyro Roll Pos. 19 .68 - 0.0 dog
Gyro Pitch Pos. |21 s.00 - 1.1 dog
Thrust 33 1.22 2N 1Y
Dreg n 1.9 1 1%
Roll Mament 3 L2 LY 1a-1®
Pitch Moment 25 3.1} 6 18-1d
lat. Vidretion 28 |2.15% 1.9 0.21 0.03| fpe
Long. Vidbretion [[30 {1.65 1. 0.21 0.000| fpe 3
Vert. Vidretion [|3@ |1.07 o.n 0.36 c.oel| fye
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TR 12.4
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TARLE 12.5 COMFIGURATION B

9o
OSCILLOGRAPH RECORD REDUCED DATA
B o n- .97
ITEM V= 50 wm
™, cyc
No.| MAX | MIN | AVE 2A AVE 2A | UNITS | REV,
) COMMENTS
- Dreg Link
- Drag Link 7| 3% | 288 14| 0.4 - 283 a2 b 1 M vl ot v TLTS®
#3 - Dreg Link 81 823 | 51| 3.87| o.72 50 25 1 1 Wx Nl at ¥ e 190°
4
# - Isdd. Flap
zc - Indd. Flap || 18 | 2.8 2.28| 2.)| 0.16 S 158 in-1b 1 Max flap et ¥ & 0F5°
3 - Indd. FPlap || 15 | 2.19 1.92 06| 0.27 LI 265 in-1b 1 Max flap at ¥ & 273°
= Piteh Link || 16 | 0.96 0.68| 0.81| 0.26|] - & w 1) 16 Max ou et v @ f°
= Pitch Link || 17
- Pitch Link || 18 | 1.56 1.38] 1.87| 0.18 13 28 b 18 et v 36
M - M1 hord 20 | 1.748 388 3.57| o0.23|] -15%1 oS in-1d w Max fwd at v 4 21°
- M14 Flap 22 | Bo Redord
- Mid Torsiom || 24  3.35 3.28| 3.3 | o.o7 30 106 in-1b [3
- . 26 | 1.2 | 0.7F| 1.19| 0B || - 276 | 1A3 | tn-1b | 1M3 Mz flap at ¥ ¥ 1A
i
— 'm + ﬂ;
; 1
Model Attitude T | 2.20 - 2.8 deg
Collective Pitch || 29 | 2.10 5.9 deg
#1 - Cyclic Pitch i 10 | 3.54 305| 3.3, 0.8 b.r 5.6 deg 1 Max 4. et Y & 3I%N°
92 - Cyclic Pitch {11 | 3.30 2.8 107| 0.0 S.1 5.3 deg 1 Max . et ¥ LM
#3 - Cyclic Pitch || 12 | 2.96 2.52] 2.78! 0.% 5.0 5.k Qe 1 Max 4, et 9@ 35)°
Qyro Roll Pose. 19 L | - 0.9 ; den
Jyro Pitch Poe. || 21 31.90 - 2.0 dog
Thrust 13 1.80 30h 1
Dreg n 1.0 2 i
Roll Mament 23 L1y 150 in-1¢
Pitch Moment 2% 3.10 Y in-1%
- o
lat. Vidration 28| 2.2 1.8s 0.37 0.063 fpe 3
Long. Vidbretion || 30 | 1.6 1.7 0.2% 0.009 rpe
Vert, Vibration {{ 32 | 1.08 0.%9 0. c.neé fpe 3
R - = il i_
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TABLE 1..6

TONPIGURATION B

\ oM
BisMS OSCILLOGRAPH RECORD REDUCED DATA
'" - ” [ . b-——v 3 -—T——— r——— —+>— - ——T-'— - T'— - o
ITEM .
™, ' cYc
No.| MAX | MIN AVE 2A AVE 2A UNITS | REV,
- ——4 -
1l - Creg Linx
? « Dras Link T| 3.0 5y .4 3.9 0.30] - 30 10¢ 1t 1
#3 - Dreg Link 8| k.00 B 3B 0.3 b} 9 b 1
% -———44—- ————— l — N
[
#1 - Ind!. Flap ‘
#2 - Inbd, Flap 16 | 2,08 2.0l (3] 0.k ER ¢4 L {n-1b 1
#3 - Iodbd. Flap ({15 | 2.11 1.71] 1.91| 0.bO|  2¢S 39 in-1b 1
I
#1 - Piteb Link || 14| 0.83 0.70! 0.77| 0.13 l - 70 17 | L b
#2 - Pitch Linx || 17 }
#3 - Pitch Lmilﬁ 1.5 1.8 1.49| 0.10 116 1< b s
#1 - M1d Chord 20| 3.¢7 3.6 3.0 01| -16M3 194 tn-1b 1
#1 - M14d Flap 22 | Bo Redord
#1 - M14 Torsiom || 28 1.33 b in-1b
#1 - Outvl. Flap [[f | 1.7 135 1.5%| N2l - 05 | 80 in-1b 143
_— ? v
Model Attitude 1.14 - 17 deg
Collective Pitch 29 2.1 £.0 deg
#1 - Cyclic Pitch|l10 | 3.36 .22 3.R| 0.1 b3 1.4 deg 1
#2 - Cyclic Pitch 3.1h 2.9 3.071 0.15| 5.1 1.7 deg 1
#3 - Cyclic Pitch |12 | 2.80 2.6 2.73| 0.1k L.9 1.7 deg 1
Qyro Roll Pos. “. 7 - 0.1 deg
Qyro Pitch Pos. L. - 0.8 deg
Thrust 1.00 148 1%
Dreg 1.21 2 b
Roll Mament i 55 in-1db
Pitch Mament 3.05 ' 16 in-1d
’.4‘
{
lat, Vidretion 2.16 1.94 0.22 | | 0.73R fps
long. Vibretion 1.60 1.39 0.¢5 0.%9 rpe
Vert, Vibration l.00 0.70 0z 3% n.01AR fps |
p— i J — 1
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TABLE 12.7 CONFTRIATION B
OSCILLOGRAPH RECORD REDUCED DATA i
ae ],
ITem Y " 0w
AVE AVE 2A UNITS
COMMENTS
- Dreg Link
- Dre. Link 3.08 n9 1Y 1 Mz fvd ot Y3 1785°
- Dreg Limk 3.9 1Y 1 Wa fud ot ¥ ¥ 190°
1 - Isbd. Flap
- Isdd, Flap || 20 2. % | ta-d Wx flap ot ¥ 3 N6°
93 - Imdd. Flap 2.1% 133 | ta-d Wz flap at ¥ « 00°
£-nm o.0e » » Wz mot v 376
- Pitch
- Pitech 1.56 » 1Y 1 xmat v 7 ¥
g-mmu 3.57 6% | ta- 1 s Nl et ¥ ¥ 212°
- N34 Flap
= M44 Torsion L. 5 | te-ld
- Outdd, 1.13 i 1s-1% B flap ot? & N4
Nodel Attitude Tn 2.8 g
Collective Pitch 2.09 dag
« Cyclic Pitch 3.4 3.% 1.2 &g 1 M g ot v 36°
= Cyclic Pitch 3.37 3.or 7.0 | Geg 1 Mg ot v op°
« Cyeclic Pitch 3.0 2.7 7.0 | Gag 1 Mx y ot ¥ 0351°
Gyro Roll Poe. W) g
Qyro Pitch Pos. .5 dog
Thruet 1.76 1)
Dreg 1.93 »
Roll Mament 23 L38 is-10
Pitch Moment 3.% 18-1»
lat. Vidretion 26 | 2.m1 0.080 | fpe 3
Lomg. Vidbretion | %0 | 1.67 0.0M6 | fpe 3
Vert. Vidretion || 32 | 1.08 0.006 fye 2




TABLE 12.8 CONFIGURATION B
985
OSCILLOGRAPH RECORD REDUCED DATA
ne .S
v, = 106 R
ITEm "
™. cyc
No. MAX | MIN | AVE 2A AVE 2A UNITS | REV,
II COMMENTS
g - Drag Link
- Drag Link z o "T'" {
#3 - Dreg Link 3.98 | 340 36| 0.58) - 3 | In n 1 Wx fed ot ¥ 3 216°
‘ !
! |
- Indd, Flap | i
- Iabd. Flap [ 18 | <1.26 | -1.83] 1.35| 0.17 | - 535 | 168 | te-1d| 1 Max flap at v 3 221°
- Indd. Flap |/ 15| 2.0 | 1.89| 2.00| 0.21 353 | 20€ | te-1d| 1 Wx flap st ¥ 3 263°
U 1
i !
{ ‘
- Pitch Link || 16 | 0.5% 0.56 | 0.65 o.ao?i - B L% n 3 Wmx ou et v & 58°
- Pitch Linx || 17 {ll
« Pitch Link || 18 | 1.15 0.92| 1.08] 0,23 | ¥ . n Wl | mxmaet v 317°
i 4 i !
T | 1 )|
! ! ‘I ]
- Mid Chor 20| 3.76 | 352 16| 0.4 | -1k0f 22 | tneld | 12 Wmx fvd at ¥ 3 199°
- 14 Flap = % { il |
- Mid Torstom (26 | 3.35 | 3.2 3.3 o.07 3 106 | tmeld| £
- Outdd. Flap |26 | 1.95 | 1.4 1.56] o.M - 208 156 in-1b | 183 Max flap at ¥ & 309°
| { | ‘
! ‘ i
T ! 1
Model Attitude ar | [ 1.%0 | - 8.2 sag
Collective Pitch || 29 | | 2.2 | 7.9 deg
- Cyclic Pitch [l 20 | 3.82 | 3.1 307, o.M 6.% 8.1 | deg 1 Max 5 ot v 3 A1°
- Cyclic Pitch || 11 | 3.55 2.90, 3.22| 0.65] 6.8 7.5 deg 1 mx , at ¥ & W9*
- Cyelic Pitch |12 | 3.25 | 2.60 2.93 o.ﬁs; 7.3 7.9  deg 1 mx, st ¥ & 09
| |
ayro Scll Pos. 19] w70 | W76 M78| 0.03| 0.6 0.3 | seg 3
Oyro Pitch Foe. 121 | 3.86 | 3.82 | 3.88| 0.0h - 2.5 0.8 | deg 3
] ]
1 ]
|
; |
Thrust 32 | | 1.35 | 285 LY
Dreg n 1.10 Il - 6 Y
Roll Moment 23 3.5%0 | 18 | 1ip-1b
Pitch Moment 25 \ - 13 ia-1d
i ‘ |
Y T S 1
| | { 1
lat. vibretion |28 | 2.2 | 1.80 | o.us || 0.077| fpe 3
Lomg. Vidretion | 1.% 1.3 | | 0.3 0.0k1 | fpe 3
Vert. Vidretion 2 l 1.16 0.50 | | o.&hf | 0.036| fpe 3
e n———— il 3 Ne— - e " i A
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TARLE 12.9 CONFTOUR TS »

ae .AS ot
: OSCILLOGRAPH RECORD REDUCED DATA
'. - 106 W
ITEM
™, cYyc
No. MAX | MIN AVE 2A AVE 2A UNITS | REV,
COMMENTS
- Dreg Link “
« Dreg Link T| W qm
- Dreg Link 8| 3.8 | 31%| .70 O.’* ] o » Pesr Trase
g - Imba. Flap
= Indd. Flap || 10 |<1.89 | -1.97| 1.0} o7 | ts-ld| 1
#3 - Imde. Flep |15 2.00 | 1.7Y| 1.87 265 te-Id| 1
- Pitch Link || 16| 0.76 | 0.50| 0.63 » »n wh
~ Piteh Link || 17
- Pitch Link || 18| 1.8 | O.92| 1.0% » » h
- N1d Chord 20 .72 3.60| 3.66 a in-1» 2
- Mi4 Flap o b Ragord
- Mid Torstom || 98 | 3.96 .28 . % 19 1-1» [3
- Outdd, Flap || 26 | 2.07 1.50| 1.77 108 ta-1 | 143
Model Attitude n 1.0 g
Collective Pitch || 29 2.26 g
- Cyclic Pitch f{ 10| 3.69 ).g 3.0 s.7 Gag 1
- Cyelic Piteh ff 11 | 3.0 | 2. . | 5.8 g 1
3 - Cyelic Pitch il 12 | 3.13 | 2.67| 2.90 5.6 g 1
Qyroc Roll Poe. 19 (% 5] dag
Oyro Pitch Pos. || 22 3.90 L
Thrust n 0.98 »
Dreg n 1.80 1Y
Roll Moment n 3.65 1e=1»
Pitch Moment ” .12 18-1»
lat. Vibretion M| 219 | 1.8 0.05)| fye 3
Long. Vidretion || 30 1.= 1.28 0.003| fye 3
Vert. Vibretion p W 0. 0. 3
It » 56 ! 0| fye

3



TABLE 13.1

CONFIGURATION C

#2025
OSCILLOGRAPH RECORD REDUCED DATA .
- ne .
I vV, =0 WPH
ITEM L
™. cyc
No. MAX | MIN AVE 2A AVE 2A UNITS | REV,
' COMMENTS
1 - Dreg Link 6| 2.90 | 2.79| 2.85| 0.11|| - 19 12 b 1
« Dreg Link 7| 2.57 | 2.82| 2.50| 0.15|| - 161 17 1 1
#3 - Dreg Link
= Indd. Flap
g - Inbd. Flap |[28 | 2.16 | 2.08] 2.12| 0.08 228 80 in-1b 1
#3 - Inda. Flap (|15 | 1.72 | 1.6| 1.68| 0.08 9 ™ | ta-dv| 1
1 - Pitch Link ! 16 | 0.66 | 0.56| 0.61| 0.10(| - 91 13 1 183
= Pitch Link |17 | 0.16 | 0.03| 0.10| 0.13|| - 12 18 1 1
- Pitch Link (|18 | ©.88 | 0.37] 0.3 0.1 - SO 17 1 i
- Mid Chord 20 | .2 3.69| 3.76| 0.13|| -1197 23 in-1b 1
- M1d Flap = Off the record
« Mid Torsion || 2 3.29 - 15 in-1b
- Outdbd. Flap || 26 | 2.36 | 2.10| 2.23| 0.26(| - 78 &9 in-1b | 143
Model Attitude F 44 2.9 - 0.3 deg
Collective Pitch || 29 2.26 7.8 deg
#1 - Cyclic Pitch || 10 | 3.29 3.25 | 3.27| 0.0k k.2 2.5 | deg 1
#2 - Cyclic Pitch [l 11 | 2.96 | 2.90| 2.93| 0.06 1.5 0.7 | deg 1
#3 - Cyclic Pitch |12 | 2.6 | 2.57| 2.61| o.07 3.k 0.9 | deg 1
t
Oyro Roll Pos. 19 L.B86 1.4 ‘ deg
Qyro Pitch Pos. |21 | .18 | L.k | k16| 0.0k 0.k 0.k | deg
Thrust 3 1.38 296 1Y
Dreg n 1.19 1 Y
Roll Moment 23 3.6k 21 in-1d
Pitch Morent 25 I 3.0 ? in-1b
lat. Vidbration 8|2 1.92 0.28 0.0k8 | fpe No definite harwonice
Long. Vidretion |30 | 1.55 1.38 0.17 0.019 | fpe Bo definite harwonice
Vert. Vidbration (/32 | 1.00 | 0.73 0.28 0.016 | fpe No definite harwonice
Al new 8 L
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TARLE 13.2

i

gl | i 2| 151 | v ar | e2f | s
s || == g | 22| g 3 3¢ % £43
< || % | 5| se| geg | gg¥zs | an | gvs

Gyro Roll Poe.
Qyro Pitch Pos.

s 13 33 291 2 7 38 g A8
(- X -] [-X -7 o © (-] [+] (- -] (-] 000

¢ || 2F %8 [ 5 % | % 2% | masE | &8 | e

< -~ o~ e ~ -~ M NN o P -~

z IR mf A&l 3 2 8 3 828

3 N~ ~N o ~ - - "o - ~ O

B EEEIERIEE 2 | = 528
o~ o~ o~ o~ O ~ ~ - ~ o~ - N~O

3 a

lat. Vidretion
Lomg. Vidretiom
Vert. Vidration
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TABLE 13.3 CONFIRIMATION C
OSCILLOGRAPH RECORD “ REDUCED DATA ik
ae 1.
ITEm V. - 25
.
No. MAX | MIN | AVE 2A AVE 2A UNITS
COMMENTS
- Drag Link 6| 3.59 | 2.35]| 2.97| 1 - 13 135 n 1 Wx fvd at ¥ 3 Y06
« Drag Link 71 3.3 | 1.68| 2.5 1. - 157 200 1 1 Wax fvd at Y - U7°
« Dreg Link
- Imbi. Flap
-« Imdbd. Flap || A | 2.28 | 2.13| 2.2 n7 187 | 1a-ld Wz flap at ¥ ¥ 303°
- Isbd. Plap || 25| 2.00 | 1.67| 1.8 196 23 in-1d Max flap st ¥ ¥ 300°
- Pitch Link [| 26| 0.97 | 0.65| 0.8 LY mx et ¥ ST
« Pitch Link || 17
« Pitch Link (|18 | 1.28 | 1.00| 1.1% 1 Wmxmuat ¥ 253
- Mid4 Chord go| 816 | 3.T0| 3.93 in-1% Wax fwl at ¥ 3 J0A°
- N4 Flap = Sot oa record
- W34 Torsion || 2% | 3.32 | 3.26| 3.29 in-1®
- Outdd, Flap || 26 | 2.35 | 1.15] 1.75 in-1b Max flap at ¥ 7 J06°
Nodel Atiitude « 2.27 4og r
Collective Pitch || 29 .2 deg
= Cyclic Pitch || 10 | 3.50 | 2.9%| 3.22 aog 1 mxy et v ¥5°
= Cyclic Pitch || 21 | 3.15 | 2.56| 2.8 dog 1 Wxy et ¥ ¥
= Cyelic Pitch |l 12 | 3.00 | 2.80| 2.70 [ %) 7.3 | deg 1 mxy at v 3P
Qyro Roll Pos. 19 b.6B 0.h dog
Oyro Pitch Pos. || 21 | 3.88 | 3.83| 3.8 - 2.3 0.5 | deg
Thrust n 1.86 328 1
Dreg n 1.12 S LY
Roll Moment 23 b.00 16 in-1d
Pitch Moment 5 2,26 ul in-1d
lat. Vidbretion 28| 2.35 1.78 o.z fpe 3
Lomg. Vidbretion | 30 | 1.66 1.& 0. fpe 2
Vert. Vidbration 2| 1.2 0. 0.0h3| fype 2
e
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TABLE 13.2

CONFIGURATION C

#2029
OSCILLOGRAPH RECORD

pel.y REDUCED DATA
'l' 0 u
ITEM
™,
No.| MAX | MIN | AVE AVE 2A | UNITS
1 - Dreg Link 6] 2.55 | 2.82( 2.09| 0.13]| - 108 14 1
- Dreg Link 7{ 1.80 | 1.70( 1.75( 0.10]] - 24 11 L
3 - Dreg Link
1 - Iobd. Flap
- 1obd, Plap || 1M | 2.39 | 2.3t 2 gg 0.08 (L1 79 | tma-1v 1
#3 - Inbd. Plap |15 | 1.85 | 1.78 1 0.11 157 108 | 1n-1d 1
g - Pitch Link |16 | 0.0 | 0.30]| 0.35 129 13 1%
- Pitch Link || 17
3-Pitch Link {28 | 1.32 | 1.20] 1.26 80 19 1
1 - Mid Cbord 20 | 3 Q& 3 88| 3.55 -1566 229 | tn-1d
1 - M1d flap -]
1 - N14 Torsiom || 24 3.26 - 60 in-1%
1 - Outdd. Plap [[26 | 1.3¢ | 1.13| 1.2% - 266 M | tn-1d
Model Attitude 27 2.39 - 0.3 deg
Collactive Pitch || 29 2.51 10.6 deg
1 - Cyclic Pitch | 10 3.50 6.88 deg
- Cyclic Pitch (j11 | 318 | 3 15| 3.17 6.3 0.3| aeg 1
3 - Cyelic Piteh {12 | 2.87 | 2.82| 2.8% 6.0 0.6 deg 1
Qyro Roll Pos. 687 1.5 deg
Qyro Pitch Pos. b.19 V.16 &.18 0.9 0.3 deg
Thrust 1.72 829 1b
Dreg 1.24 s 1
Roll Moment 3.39 1] in-1d
Pitch Moment
lat. Vidbretion 2.29 | 1.98 0.1 0.053 fpe 3
Long. Vidretion 1.8 | 1.36 0.22 0.005 | fpe b
Vert. Vidretion 0.99 | >.70 0.29 0.01€ | fpe 3
il
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TABLE 13.5

CONPTIRR “TOM C

e
OSCILLOGRAPH RECORD REDUCED DATA 1
ne.7
—_— Vg = 25 WM
cyc
MAD | MIN | AVE 2A AVE 2A | UNITS | REV,
COMMENTS
’; - Dreg “ink 3.8 | 2.85| 3.oe| o0.33]| -1m 36 1 1 Wax vl ot Y3 228
= Dra Link 2.66 | 2.10| 2.37| o.5h|| - 176 61 Y 1 M fvd ot ¥ E 23
#3 - Dreg Lir:
#2 - Iodi. Fla,
#2 - Indi. Flap .77 | 1.78| 2.03| 0.8 19 M5 | te-ld| 1 Mz flap et ¥ ¥ 208
#3 - Iobd. Flap 1.9 | 1.0 1.67| 0.5k 2 529 | ta-ld| 1 Wx flay et ¥ & 235
? - Pitch Link || 16 | 0.86 | 0.76] o.81| 0.10|| - 65 13 »
- Pitch Link {17
3 - Pitch L'ak [|18 | 1.66 | 1.5 | 1.9 ] 0.10 132 16 n
4
N - n1d cnor 0 2.0 3.65| 319! 0.23 -1109 805 | te-ld| 1
ﬁ - Mid Flap ®|0Y | 39| b16] 047 9 181 fo-1d | 183
= Mid Torsion || 86 3.9 L]
= Outdd, Flap (|26 | 1.80 | 1.9 | 1.58| o.M || - 201 8 | tn-1d| 13
Model Attitude o 1.16 «17.0 [
Collective Pitch || g9 2.12 6.2 dag
= Cyclic Pitch 110 | 3.0b | 2.96| 2.99| O.10 1.0 1.1 | deg 1 W 5y ot y ¥ 3B
« Cyclic Pitch |11 | 2.70 | 2.9% | 2.6 | 0.16(| - 0.1 1.9 | aeg 1 Mxy ot v73°
« Cyclic Pitch |19 | 2.90 | 2.38| 2.0 | 0.12 1.3 | 1.5 | eeg 1 Mx g st YO
|
4
Gyro Roll Pos. || 19 (% (3 0.4 dog
Oyro Pitch Pos. |21 b.0b - 0.7 dag
Thrust N 1.18 219
Dreg n l-: - 7
Roll Mament F1) 3. s8 in-1®
Pitch Moment 5] .e 1% in-1%
lat. Vidretion 20 | 2.18 | 1.95 0.23 0.039 | fye 2
Long. Vidretion {130 | 1.99 1.3 0.2% 0.087 | fpe a3
Vert. Vibretion (% | 1.0 | 0.67 0.35 0.020 | fpe
A




SN ok e b '3‘0~1.“ |

TABLE 13.5 CONPTRURATION C
o T
OSCILLOGRAPH RECORD REDUCED DATA
ne 1,09
v
ITEM g ==
™, cyc
No.| MAX | MIN AVE 2A AVE 2A UNITS | REV,
& COMMENTS
- Dreg Link 6| 1.86 | 2.57T| l.0@ o.mﬁ -1 97 » 1 Wx fw at ¥ 3 137°
- Drag Link 7| 2.9 1.68| 2.3 127} - 176 182 m 1 Wx fvd ot ¥ ¥)°
#3 - Dreg Link
#1 - Indd. Flap ' .
#2 - Indd. Flap (14| 2.39 | 1.92| 2.03| 0.M7 267 865 to-1d| 1 Max flap at ¥ ¥ 329
#3 - Indd. Flap || 15| 2.08 | 1.50| 1.79| 0.58 167 568 | tpeld| 1 Wax flap ot ¥ & 320°
1 - Pitch Liak || 16 | 1.0@ 0.66| 0.81| 0.36| - 65 a8 1 183 Wmx et v &75°
ie - Pitch Link || 17
3 = Pitch Link (|18 | 1.93 1. 1.77] 0.31 165 () 1 183 ox ouat ¥ 358°
‘} - M1d Chord 20 | 3.97 | 3.55| 3.16| o.M2|| -1197 739 | te-ld| 1 Max fwd ot ¥ W 318°
= Mid Flap 22 | 3.90 | 2.65| 3.28| 1.25|| - 165 s in-1d | 1A} Max flap at ¥ ¥ 298°
#1 - M1d Torsion (|26 | 3.3% 3.26 | 3.29| 0.10|| - 15 189 | in-lb | 186
#1 - Outdi. Flap [(26 | 2.08 | 0.80| 1.h2| 1.28( - 232 236 | tn-1v| 183 Max flap at v8 J0k*
Model Attitude 44 2.97 7.5 deg
Collective Pitch |l 29 2.12 6.2 dog .
#1 - Cyclic Pitch |10 | 3.30 2.70| 3.00| 0.5%0 1.1 6.8 deg 1 Wx 5 at ¥ & 10
#2 - Cyclic Pitch (111 | 2.96 | 2.%0 | 2.63| 0.66 0 7.7 | deg 1 Wx . ot Y E21°
#3 - Cyclic Pitch |[12 | 2.77 | 2.12| 2.45| 0.65 1.5 7.9 | Geg 1 mx . et ¥ & 352°
T_
Gyro Roll Pos. 19 b 66 . 0.6 | dog
Oyro Pitch Pos, || 21 3.8 - 2.7 ‘ dog
f
Thrust 33 1.50 33 1»
Drag N 2.00 (3 Y
Roll Marent 23 h.16 22 in-1®
Pitch Morent 25 | 3.0 25 in-1b
lat. Vibretion 28 | 2.20 1.91 0. 0.050 | fpe 2
long. Vibretion |30 | 1.58 1.3 0.24 0.027 | fpe 3
Vert., Vibration [[32 | 1,17 | 0.8 0.7 0.00 | £.9 3
- e d
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TABLE 1).7

CONFIJMRATION C

#2045
OSCILLOGRAPH RECORD REDUCED DATA ne.9
'. - 50 NN
ITEM
LB cYc
No.| MAX | MIN | AVE 2A AVE 2A | UNITS | REV,
COMMENTS
g - Dreg Link 6| 3.26 | 2.86 | 3.06 | 0.LO -126 ("N 1Y 1 Max fwd at * & N19°
- Drax L 7| 2.715 | 2.04 | 2.45 | 0.6 =167 o8 T 1 Max fws at * © b
#3 - Dreg Link
# - 1o . Flap
#2 - Inbi. Flap || M| 2.20 | 2.02 | 2.11 | 0.18 218 | 178 | in-ld 1 May flap at* & 205°
#3 - Indi. Flap || 15| 1.91 | 1.64 | 1.78 | 0.28 137 | 27 | tn-lb 1 Max flap ot ¥ & YO°
E - Piteh Liax || 16| 1.05 | 0.81 | 0.9) | 0.2 -4y » 1 1a) Mxouest Y ST
- Pitch Link || 17
- Pitch Link (| 18| 2.11 | 0.91 | 1.50 | 1. 19 188 1 1ady Mmxnuat ¥ SW°
# - N1d Chor 20! 3.9 | 3.69 | 3.80 | 0.21 || -1226 | 37C | in-1b> | 142 Max fwd at ¥ & 208°
#1 - M1 Flap 22| 5.52 | W.76 | 5.4 | 0.76 393 | 228 | tn-1d | 18) Max flep ot ¥ ® 0°
g - M3 Tooston || 26| 3.3k | 3.29 | 332 | 0.05 » 15 in-1b 6
- Outdi, Flap || 26 | 1. 1.0) | 1.k2 | 0.77 -232 | 17 | in-1d | 1) Max flep st ? © 312°
Model Attitude Fi4 2.18 3. dag ﬁ7
Collective Pitch 29 2.7 e oeg
- Cyclic Pitchfl 10| 3.0 | 2.70 | 2.87 | 0.4 0.3 | 3.7 deg 1 Max . at vy ®22°
- Cyclic Pitch || 11| 2.72 | 2.02 | 2.52 | 0.k -1.) | L.8 deg 1 Max x. ot v 0)16°
- Cyclic Pitch |l 12| 2.50 | 2.32 | 2.3 | 0.8 0.2 Wb deg 1 Max g at ¥ ®)57°
Oyro Holl Pos. 19 99 5 0.1 deg
Qyro Pitch Pos. 21 3.2 1.7 deg
Thrust » 1.5 285 1Y
Drag n 1.10 s Ty
Roll Moment 2) 3.9 108 in-1b
Pitch Morent 25 3.00 18 in-1b
lat. Vibration 28| z.22| 1.3 0.3 0.053| fpe 2
Long. Vibretion || 30| 1.57 | 1.3 0.21 0.02)| fpe 2
Vert. Vibretion 32| 1.4 | 0.58 0.56 0.032| fps H
—— - A L
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TABLE 13.8 CONPIGURATION C
< #2050
% D OSCILLOGRAPH RECORD " JCED DATA
v. - so | 4.
ITEM
TR,
! MAX | MM | AVE 2A AVE 2A | UNITS

’1 - Dra Link 6] 3.2% jo| 3.13 o.??ﬂ <« 119 23 L)

2 « Din- Link 7| 2.8 2 b0o| 2.60| 0.b0}| - 150 11 1®
#3 - Dres Link

#1 - Inbi. Flap

#2 - Inbl. Flap || 16| 2 14 1.7h| 1.94| 0.40 50 396 in-1b
#3 - Iabi. Flap 15| 1.81 1.40| 1.61| o0.81}] - 29 o2 in-1b
#1 - Pitch Link || 16| 0.98 | 0.8 0.92| v.12|| - S0 16 b
#2 - Pitch Link | 17 |-0.37 | -0.55| -0.86| 0.18(| - 75 25 b
#3 - Pitch Link || 12 | 1.60 1.50] 1.5%| 0.10 126 16 1»
#1 - Mid Chord 20| 38 3 3.73| 0.18|| -1250 n7 in-1®
#l - Mi1d Flap > 3 ” 3.” 3-1‘ 0.h0 - 15 120 in-1d
#1 - Mid Toreton || 2% 3.3 0 in-1d
#1 - Outbi. rlap ||?6 | 2.15 | 1.80| 1.98| 0.35| - 125 67 | 1n-1®
Model Attitude 27 1.1% -17.0 dog
Collective Pitch || 29 2 00 [ N} dog
#1 - Cyclic Pitchfl10 | 2 87 | 2.86| 2.86]| o. 0.5 0.h deg
#2 - Cyclic Pitch |11 | 2.58 | 2.8 | 2.51| O. 1.4 1.6 deg
#3 - Cyclic Pitch fj12 | 2.33 2.28| 2.29| O. 0.5 1.1 deg
Gyro Roll Pos. 19 18 0.6 deg
Gyro Pitch Pos. || 21 h.05 -0.6 dog
Thrust 33 0.91 113 L

Dra.: N 1.10 - 6 1w

Roll Moment 23 3.35 - 55 in-1d®
Pit-h Moment 25 2.85 - 3 in-1d

—4t

lat. Vibretion (128 | 2.27 | 1.86 0.1 0.070| fpe
Lon. Vibretion §30 | 1.60 | 1.32 0.28 0.032 | fpe
Vert. Vibration /32 | 1.10 0.66 0.4k 0.00% fpe




TABLE 13.7

CONFIJMRATION C

$20b
OSCILLOGRAPH RECORD REDUCED DATA ne . 9N
'. - 50 e
ITEM
™, cyc
No.! MAX | MIN | AVE 2A AVE 2A UNITS | REV,
COMMENTS
g - Dreg Link 6| 3.26 | 2.86 | ).06 | 0.L0 =126 ks Y 1 Max fwd ot * 3 )19
- Draz Link 7| 2.1 | 2.04 | 2.45 | 0.61 «167 68 T 1 Max fuws at * & hl°
#3 - Dreg Link
# - In> . Flap
#2 - Indi. Flap [l | 2.20 | 2.02 | 2.21 | 0.18 28 | 178 | tn-ld 1 My flap ot & 208°
#3 - Isbd. Flasp || 1S | 1.91 | 1.64 | 1.78 | 0.28 137 | 27 | tn-ld® 1 Max flap at ¥ ® JO°
- Pitch Liax || 16| 1.05 | 0.81 | 0.93 | 0.2h -9 » 1 ) Mxouet Y ST
« Pitch Link 17 H
- Pitch Link (| 18| 2.21 | 0.9 | 1.5 | 1. u 119 | 188 1Y 7Y Mmxmuet Y SW°
# - ned Chord 20| 3.90 | 3.69 | 3.80 | 0.21 || -1226 | 37C | ia-1b | 142 Max fuwd at ¥ 208°
- M14 Flap 22| 5.52 | 476 | 5.4 | 0.76 393 | 228 | tn-ld | 18) Max flap st ¥ & 300
- M4 Tooston || 26| 3.3k | 3.29 | 3.32 | 0.05 ) 75 | in-1b 6
- Outdi, Flap || 26 | 1.80 | 1.0} | 1.k2 | 0.77 <232 | W7 | tn-1d | &) Max flep st ¥ & 312°
Model Attitude 7 2.18 3.1 ceg
Collective Pitch 29 2.7 w7 deg
g - Cyclic Pitch |l 10| 3.04 | 2.70 | 2.87 | 0.3k 0.3 | 37 dog 1 Max y. at v ®22°
- Cycltc Pitch || 21| 2.72 | 2.32 | 2.52 | 0. -1.) | L.® deg 1 Max y ot Vv 816°
#3 - Cycltc Pitch || 12| 2.50 | 2.2 | 2.1 | 0.28 0.2 L.6 aey 1 Max g at v ®)357°
Qyro #oll Pos. 19 L7 0.1 dog
OQyro Pitch Pos. 21 3.2 1.7 deg
Thrust b3 ) 1.)5 285 1»
Dreg n 1.10 % 1
Roll Moment 2) 3. %% 105 in-1b
Pitch Morent 25 3.00 18 in-1d
lat. Vidration 28| z.22] 1.9 0.)1 0.,05)| fpe 2
Long. Vibretion || 30| 1.57 | 1.3 0.21 0.02)| fpe 2
Vert. Vibretion 32| 1.1k | 0.58 0.56 0.032| fpe H
i, ke I L _
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TABLE 13.8 CONPIGURATION C
'3 #eo0s0
A=) OSCILLOGRAPH RECORD "~ JCED DATA
V. - S50 WPN
ITEM
TR,

Mo MAX | MBI | AVE 2A AVE 2A | UNITS
1 - Dra;; Link 61 3.2 3o2| 3.13| o.22|f - 119 23 b
? - Diw- Link 7| 2.80 2 b0| 2.60| 0.80|| - 150 11 b

#3 - Dress Link

#1 - Indbi. Flap
#2 - Inbl, Flap || 16 | 2. 10 1.7 | 1.9 | 0.%0 S0 396 in-1b
#3 - Iabd, Flap (|15 | 1.81 1.60| 1.61| o.b1|| - 29 o2 ia-1b
#1 - Pitch Link || 16 | 0.98 0.86| 0.92| ov.12|| - S0 16 1
#2 - Pitch Link || 17 |-0.37 | -0.55| -0.M6| 0.18}| - 75 25 1%
#3 - Pitch Link || 10 | 1.60 1.50] 1.5%| o0.10 126 16 1®
#1 - M1d Chord 20| 38 3 68| 3.73| 0.18]| -1250 nr in-1d
#1 - M1d Flap 22| 3.98 | 3.58| 3.718| o.bO|| - 15 120 | n-1d
#1 - Mid Toreton || 2b 3.3 ] in-1d
#1 - Outbi, rlap ||26 | 2.15 1.80| 1.98| 0.35|| - 125 671 in-1%
Model Attitude 27 1.1% -17.0 dog
Collective Pitch || 29 2.00 b8 dag
#1 - Cyclic Pitch|l10 | 287 | 2.88| 2.86| 0.03||- 0.5 0.4 dog
#2 - Cyclic Pitch |l11 | 2.58 | 2.6 | 2.51| O.1h (- 1.b 1.6 deg
#3 - Cyclic Pitch |12 | 2.33 2.28| 2.29| 0.09]|- 0.5 1.1 deg
Gyro Roll Pos. 19 [ .} 0.6 dog
Oyro Pitch Pos. || 21 b.0% -0.6 dag
Thrust 313 0.91 113 1n
Dra.: 3 1.10 - 6 1
Roll Moment 23 3.35 55 in-1d
Pit-h Moment 25 2.8 - 36 ia-1d
lat. Vibration 28 | 2.27 1.86 0.kl 0.070 fpe
Lon. Vibretion (|30 | 1.60 1.32 0.28 0.032 fye
Vert, Vibration |32 | 1.10 0.66 0.4k 0.0e5 fpe

"




TABLE 1).9 CONPIGURATION C

2 H
OSCILLOGRAPH RECORD “ REDUCED D+ & a = 1.7
R i ] 3 Vi * 50 W
ITEM |
cYyc
J MAX | MIN AVE 2A AVE 24 JNITS | REV,
COMMENTS
g - Drec Link 3.50 | 2.70 | 3.10 | 0.80 || -122 87 | 1 ! maxfwaat v ¥
- Dras Link 3.20 | 2.12 | 2.66 | 1.08 || -1u) 121 1Y 1 Max fwa at * ¢ 11°
#3 - Dreg Link
- —y
= Inbi. Flap
- Indd. Flap || M| 2.35 | 2.06 | 2.21 | 0.29 nz 287 | tn-1d 1 Max !lap at * ¥ Y00°
#3 - Inbe. Flap || 15| 2.13 | 1.69 | 1.91 | 0.k 265 L1 | tn-ld 1 Max ilap at ¥ ¥ 308°
- Pitch Link || 16| 1,09 | 0.86 | 0.98 | 0.2} 42 4] b 1 MEnua: Y TN
« Pitch Lix || 17 Mex nuat Y " 7,°
« Pitch Link || 18| 1,70 | 1.47 | 1.59 | .23 132 ¥» 15 1 Max nuat ¥ F 48°
# - mid Chored 2 | 4.00 | 3.63 | 3.82 | 0.37 || -1091 651 in-1b 1 Max fwa at v ® )1
- M1d Flap 22| 2.55 | 1.95 | 2.25 | 0.60 || ~uTu 180 | tn-1d | 142 Max flap at ¥ % 271°
« Mi4 Torstion || 2| 3.36 | 3.30 | 3.3} | 0.06 Lk 89 in-1b 6
- Outdd, Flap || 26 | 1.84 | 1.20 | 1.52 | 0.64 -213 122 in-1b 182 Max flap at ¥ ¥ 308°
Model Attitude 27 2.98 7.6 aeg
Collective Pitch || 29 2.01 L.y deg
#1 - Cyclic Pitch |f 10| 3.13 | 2.64 | 2.89 !0y || 0.1 | 5.6 deg 1 Max & ot * & 15°
#2 - Cyclic Piteh | 21 | 2.80 | 2.24 | 2.52 | 0.56 || -1.3 | 6.5 deg 1 Max , et Y ¥ 2y
#3 - Cyclic Pitch |l 12 | 2.58 | 2.03 | 2.31 | 0.55 || =0.2 6.7 deg 1 Max o et v ¥ )S1°
Gyro Roll Pos. 19 k.71 «0.1 aeg
Qyro Pitch Pos. || 21 J.87 -2.) aeg
Thrust »n 1.80 Lo 1v
Dreg n 2.05 70 1®
Roll Mament 2) L.75 J2 in-1b
Pitch Morent 25 3.03 29 in-1b
lat. Vidbretion 28 | 2.21 | 1.95 0.26 0.0L5 | fps 2
Lon:. Vidbration || 30 | 1.57 |1.35 0.22 0.025 | fps 3
vert., Vibration {32 | 1.10 |0.82 0.48 0.027 | fps 2
e .
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PANLS 13.10 OCOWIRMATION C

OICRLOGRAM RICORD MDUCED DATA
n e 9
M Y - 10508
(4, 4
MAX | MIN | AVE A AVR 2A | UNITS | v,
COMMENTS
- Drog Limk 3.1 [2.69 | 3.00 | 0.62 68 n 1 Max fwe ot ¢ © o’
« Drag Lisk 2.9 |[p.12 | 2.53 | 0.82 9% n 1 s fvd ot ¢ ¥ %B°
« Dreg Lisk
- 14, Nlap
- Id, Nap .82 [1.9¢ | 2.07 | 0.9 97 | - 1 Max flap ot ¢ 3 186°
3 - 1ubd. Plap 106 1.6 |1 |o.8 » | ta-d 1 ax flep ot ¢ 7 M6°
1 - Piteh Lisk 098 [0.97 | 0.77 | 0.9 se B |[1abdImzauate T T3°
- Piteh Lisk
3 = Piteh Link 1.33 .03 | 1.8 |o.% 194 B |J1ab I mxouete® ¥ 26°
= Ni4 Chord
- N\d Pap SAé <46 3.06 | 0.80 Mo 191> |18 3 ] Max Nap ot ¢ 7 29A®
= N4 Toreim 3.9 % S. 0.07 108 1=1»
- Owthd, Mlap 2.8 s |1 0.8¢ 1% |11 [1 83 | mx Map.at ¢ ¥ 306° |
Noded Attitule 1.
Collective Pited 14 =
- Cyclic Pited SAL R.TT |3.09 {086 7.3 ¢og 1 ax gat ¢ ¥ NA°
- Cyclic Pitad .01 p.8 |27 |0.89 8.0 | ¢eg 1 M yat ¢ T N8°
3 « Cyelis Piteh .8 P23 |2.50 |o.70 8.3 dog 1 s gat ¢ ¥ 3p7°
Oyro Roll Pos. LT o dog
Qyro Piteh Pos. .00 dog
Thruet 1.9 n
m 1.10 ll
Roll Namemt 3.00 ia=1)
Pitch Momemt 40 11>
lat, Vidbretian J80 [0.80 |1.86 0. % 0.058 | frpe
Lang. Vidretios ; :0.: (1,.:; 0.85 0.089 | fye
Vert, Vdratiom . 0.57 0.0%2 fre
IR S M B § . ]




TABLE 13.11 OONPIGURATI'N C

f 2056
OSCILLOGRAPH RECORD REOUCED DATA
ITEM
. cyc

n o= b No.] MAX | MIN | AVE 2A AVE 2A UNITS | REV,
Vg = 106 MPH

2 = Drar Link 71 2.70 | 2.5 | 2.58 | 0.25 - 152 28 1b 1
#3 - Dres Link

#1 - Indb!, Flap '

#2 - Inbl. Flap || 2] 2,12 | 1.72 | 1.92 | 0.kO 30 | 3% in-1b p
#3 - Ioba, Flap [[15| 1,79 | 1.39 | 1.50 [odo || - 49 [ 392 | tnemy | 1 J‘
f1 - Pitch Link || 16 | 0.89 | 0.61 | 0.7 | 0.28 - 713 37 1 [1abk
#2 - Pitch Link || 17

#3 - Pitch Link [J18 | 1.21 | 0.98 | 1.10 | o0.23 55 36 1 |[1ab
#1 - M1d Chord 20 | 3.87 | 3.69 | 3.78 | 0,18 ~1161 317 1in-1db 1
fl - M1d Flap 2 | 3% [2.66 | 3,02 |0.72 || - 243 | 216 19-1b |1 & 3
#1 - Mid Torsion |[24 | 3.32 | 3.6 | 3.29 |0.06 - 15 B9 in=1b
f1 - Outd!, Flap [|26 | 2.b5 | 1.83 [2.1 |o0.62 - 95 18 in-1d [1&3
Model Attitude 27 1.37 «13.9 deg
€ 1lective Pitch |29 2.23 Toh | deg
f1 - Cyclic Pitchil10 | 3.25 | 2.88 |3.07 |0.37 1.9 | k.2 deg 1
#2 - Cyclic Pitchf11 | 2,92 | 2.47 |2.70 |o0.45 0.8 | 5.2 deg 1
#3 - Cyclic Pitch {12 | 2,66 | 2.2 |2.45 |o.42 1.5 5.1 deg 1
gyro Roll Pos. 19 L .84 1.2 deg

0]1'0 Pitch Pos. 21 3.92 = 1.8 ~1eg

Thrust 13 0697 137 b

Roll Moment 3 3.58 s in=1b

Pitch Moment % 3.03 23 in~1b

lat., Vibration 28 1219 |1.9 0.28 NeOMB fye

Loag. Vibretion ({30 | 2.72 [1.23 0.49 0e056 e

Vert. Vibretion [[32 | 1.05 | 0.63 0.2 be 24 £




TABLE 13.12 CONPIGURATION C

#2058
OSCILLOGRAPH RECORD REDUCED DATA
1TEM
e TR, cyC
AN No.| MAX | MIN | AVE | 24 AVE 2A | UNITS| REv,
Vy = 106 WPH
’; - Pres Link 6! 3.50 | 2.5 | 2.98 | 1.05 || - 135 | 115 1 1
e Dra Lin« 7| 3.20 | 1.91 | 2.56 | 1.9 - 155 Uk 1 1
#3 - Dreg Link
t
#1 - Indy. Flap
#2 - Inbd, Flap || 16| 2.31 | 1.98 | 2.15 | c.33 27 | 32/ in-1v 1
#3 - Inbd. Flap [ 15| 2.0 | 1.69 | 1.87 | 0.35 25 | W3 1n-1b 1
#1 - Pitch Link || 16 | 1.00 | 0.58 | 0.79 | 0.b2 - 67 5% 1 [1ak
#2 - Pitch Link || 17
#3 - Pitch Link [{ 18 | 1.33 | 0.98 | 1.16 | 0.3% 6l 55 W |1ak
#1 - M1d Chond 20 | .02 | 3.58 | 3.78 | 0.8 =1161 84S in-1d 1
#1 - M1d Flap 22| 3.71 | 2.85 | 3.28 | 0.86 - 165 258 in-1d
f1 - M1d Torston || 2h | 3.32 | 3.23 | 3.28 | 0.09 - 30 13 1ine1db 6
#1 - Outb!l. Flap || 26 | 2.07 | 1.10 | 1.59 | 0.97 - 200 184 in-1d
Model Attitude 4 2.17 - 3.2 deg
Collective Pitch |[ 29 2.23 T deg
#1 - Cyclic Pitch | 10 g.u. 2.68 3.06 0.76 1.8 S.I aeg 1
'2 - Wclic Pitch || 11 o 2.30 069 0078 097 90 d.‘ 1
#3 - Cyclic Pitch 2,82 | 2.02 | 2.82 {0.80 1,1 9.8 deg 1
Gyro Roll Pos. |[[19 s .83 1.1 deg
Oyro Pitch Pos. |22 3.7 - 3.3 deg
H—
Thrust 33 1.76 bhs PV )
Drag n 1.35 1k n
Roll Moment s} 3.43 - 3 1n-1»
Pitch Mament 2 3.37 150 in-1d»
lat. Vidbration 8 | 2.271 |1.80 O.07 0.080 fpe
Long. Vidbretion [|30 | 1.65 [1.22 0.43 C.0h9 frs
Vert, Vibretion (132 | 1,10 |o.5h 0.5 0.032 fre
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TABLE 13.1)  CONFIGURATION C
#2060
OSCILLOGRAPH RECORD REDUCED DATA nel.n
YV, * 106 nm
ITem
T®. cYC
No.| MAX | MIN AVE AVE 2A UNITS | REv,
COMMENTS
1 - Dreg Link 6| 360 |2.38 | 2.9 | 1.2 <134 1) | 1 Mex fwa at Y ¥ )21
- Drez Link 71 3.26 | 1.88 | 2.57 | 1.3 -15) 15 n 1 Max fwa at ® @ 33°
#3 - Dreg Link
#1 - 1odi. Flsp
#2 - Indd, Flap || M| 2.45 | 2.02 } 2.2 | 0.k) 3 k25 | -2 1 Max flap st ¥ §2))°
#3 - Isda. Plap Jl;; 206 | 1.7 | 1ok | ous 90 | Wl |taele | 1 Max flap at * @ 257°
1 - Pited Link || 16} 1.17 | 0.54 | 0.82 | 0.56 3 N b el Max nuat v F )°
- Piteh Linx | 17
#3-Pitch Lok |18 ] 1.50 | 1,10 | 1.30 | 0.0 86 6) 1b 1wl Mex nu at v & 28°
#1 - N1 oo 201 4.0 | 3.5 | 3.7 |0 <1179 810 | 1n-1b 1 Max fwa at ¥ & 321°
#1 - N1 Flap 22| 2,60 11,70 | 2.15 | 0.2 -50u 210 | tn-1p | Wb Max flsp at * 8 270°
#1 - M3 Toretm || 26 | 3.36 | .20 | 3.29 |0.15 -15 224 | tn-1b 6
#1 - Outdd. Flap (1 26 | 1.95 | 0.7) | l.uk | 1.02 =228 14 | tn-lb | 36 Max flap st ¥ & 295°
Model Attitale 27 2.42 0.1 | deg
Collective Pitch 29 2.22 *1.) deg
#1 - Cyclic Pit-hfl 10| 3.51 | 2.69 | 3.10 | 0.42 2.3 2.4 deg 1 Max o st v 83,
#2 - Oyclic Piteb | 11 | 3013 | 2.2 | 2.69 [0.89 2.7 10.) | oeg 1 Max ., at v €3,
#3 - Cyclic Pitch [ 12 ) 2,82 | 1.93 [ 2.33 | 0.89 0.6 10.9 | deg 1 Max o st * &3
s
.
|
Qyro Roll Pos. 19 L L.3) 1.1 deg
Qyro Pitch Pre. || 21 3.7 -3 asyg
1
Thrust » 2.% 562 i 10
Dreg N 1.7 Lo 1o
Noll Moment 23 D) 37 11-10
Pitch Moren* 25 }.30 NN in-1o
|
b 4+ . —— = 4L —— e
at. Vibretix 281 2.2 1.%) ‘ Jo s PR 3} fps l
4mg. Yidbretion ! 1.00 1. ) )) )e )b 145
vert, YiLretior 32 [ 1,11 2.55 )50 Je 032 fps
= ~ b e 4
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TABLE 1b.1 CONFIOURATION D

#e076
e T OSCILLOGRAPH RECORD REDUCED DATA
V. s O MR
ITEM
n. cm
No.) MAX | MIN | AVE | 2A AVE 2A | UNITS | &ev,
g - Dreg Link 6] 3.10 | 2.99] 3.08| 0.11]] - 128 12 b
= Dreg Link 7] 203 292] 298] o.11|f - 108 12 1

#1 - Indd. Flsp

#2 - Inba. rlap {2k | 2.06 | 1.97{ 2.00| 0.09 129 8 in-1b 1
#3 - Indd. Flap {18 | 1.71 | 1.99| 1.685]| 0.12 10 118 | n-1d 1

‘; - Pitech Link [ 16 ]| 0.8 | 0.76] 0.79] 0.0F]] - €7 8 1

- Pitch Link |17 | 0.8 | 0.39| o0.82]| 0.05]] - 80 7 1

$#3 - Pitch Link [[ 18| 0.% 0.83] 0.88] 0.09]] - &2 1k 1 1
#1 -~ Mid Chord 20( 3.1 | 3.61] 3.66] 0.10|| -1373 176 1n-1d

#1 - M14 FNap 2

,1 «~ Mid4 Torsion || 2b 3.2! - 13 in-1d

1 « Outdd, Pap || 26 | 2.6@ | 2.8z | 2.52| 0.20]] - 23 38 1in-1b
Model Attitude 27 2.3 - 0.4 deg
Collective Pitch || 29 2.2) 7.5 deg
#1 - Cyclic Pitch || 10 3.18 3.2 deg
#2 - Cyclic Piteh || 11 2.3 2.80) 2.&| 0.0 2.2 o.e deg 1
#3 - Cyelic Pitchj| 12 | 2. 2.%1| 2.53| 0.03 2.4 0. deg 1

-

Oyro Roll Pos. 19 (9 (Y 0.2 deg

Oyro Pitch Pos. || 21 b.13 0.1 dag

Thrust 33 1.2 22 1%

Dreg n 1.1% - 2 1

Roll Moment 23 3.07 - & in-1%

Pitch Moment 25 2 % 21 in-1d

lat. Vidretion 28 | 2.20 | 1.92 0.28 0.0M8 | fpe

Long. Vibretion (30 | 1.5% | 1.37 0.18 0.001 fpe

Vert, Vidbretion [{32 | 1.01 0.7h 0.27 0.01% fre

il
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TAMLE 1k,2

CORFIGURATION D

9
OSCILLOGRAPH RECORD REDUCED DATA
{TEM
noe v | N AVE
v = 0wn . 2A AVE 2A | UNITS
’; - Dres Link 6] 2.78 | 2,60 | 2,67 | 0.1k || - 169 | 15 1
- Dia Link 7| 2.60 | 2.80 | 2.50 | 0.20 161 22 1
#3 - Drag Link
#1 - Inbd. Flap
§#2 - Inbd, Flap || 16| 2,23 | 2.05 | 2.1k | 0.18 248 178 in=1d 1
#3 - Inbd. Flap [ 15| 1.89 | 1.62 | 1.76 | 0.27 117 | 265 in.1b 1
#1 - Pitch Link || 36 | 0.66 | 0.58 | 0.60 | 2.12 - 92| 1 1 3
#2 - Pitch Link || 17 | 006 |=0.0k | 0.05 | 0.02 - 131 3 1 )
#3 - Pitch Link || 18 | 0.5% | 0.b2 | 0.8 | 0.12 - k2] 1y 1 3
#1 - M1d Chord 20 | 3.68 | 3.52 | 3.60 | 0.16 - 1s78 | 282 in-1d
#1 - M14 Flap 22
#1 - Mid Torsion || 2 | 3.20 | 3.18 | 3.20 | 0.03 - W9 | kS in-1b 6
f1 - outbd, Flap || 26 | 2.30 | 2.03 | 2.17 | 0.27 - 89| %51 in-1b 3
Model Attitude 27 2.%9 1.1 deg
Collective Pitch 29
#1 - Cyclic Pitch |l 10 3.50 6.8 deg
#2 - Cyclic Pitch || 11 | 3.09 | 3.0 | 3.07 | 0.05 5.1 | 0.6 deg
#3 = Cyclic Pitch 2.82 | 2.77 | 2.80 | 0.0% 5.7 0.6 deg
Qyro Roll Pos. 19 k.76 0.k deg
Oyro Pitch Pos. || 21 | k.18 ! &,k | kol | 0.0k 3.6 0.36 deg
Thrust 33 1.67 398 1b
Orey 31 1.18 o 1
Roll Mament g 3.6k 21 in-1b
Pitch Moment 25 2.62 - 118 in-1d
lat. Vidbration 28 | 2.17 | 1.89 0.28 0.0k8 fpe 1
Long. Vibration {130 | 1.62 | 1.29 0.33 0.038 fpe |1 &3
Vert. Vibration |32 | 1,09 | 0.65 0.hk 0.025 fre |1 & 3_h
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2081
OSCILLOGRAPH RECORD REDUCED DATA
ITEM
. CYC
n = .Th No.] MAX | MIN | AVE AVE 2A | UNITS | REvV,
'. = 25 1
« Drag Link 6] 3.15 | 2,65 | 2.90 | 0:50 || - W3 s »n 1
e Drag Link T 3.03 | 2.81 | 2.72 | 0.62 || = 137 (7] 1Y 1
3 o Drag Limk
1 « Isbd. Flsp
- Indd, Flap [ A | 2.22 | 1,86 | 2.00 356 | =2 1
3« Isbd. Pisp [J15 | 195 | 202 | 269 519 | ta=2» 1
1 - Piteh Link 36 | 0.96 | 0.77 | 0.87 .} » |18
- Pitch Link N 17 | Ob [0.18 | 0.38 6 » |18
oPitch Lisk 28 | 2,11 | 0.9 |1.00 n » |18
« N4 Chord 20 | 347 | 3.35 | 3.31 563 | =D
= Ni4 Flap ="
e N4 Toreion A | 3.23 | 3.38 | s.m lP 2=l 6
- Outdd. Flap 95 | 205 | 1.99 | 2.00 3 |ia=» |20
Model Attitude 27 2.0 tag
Collective Pitch f§ 99 2.09 dag
1 « Cyclic Pitch J10 | 3.0 | 2,86 | 3.0% o3 tag b
- Cyclic Pitch | 11 | 2,80 | 2.06 | 267 | W &g 1
- Cyelie Pitch 12 | 2.96 | 2.90 | 2.98 Y dag 1
Qyro Pitch Pos. 3.93 g
Thrust 1.20 n
Dreg 1.08 n
Roll Mament SAe ta=1»
Pitch Moment 2.73 in=1»
lat. Vidretion 2.1% 1.2 0,098 fye
m. Vidbretion 1.,9 1, OOG m
Vert. Vidbretion 1.36 | 0.%8 0.035 | fype




BAME .0 CONPIOUMTION D

OSCILLOGRAPH RECORD REDUCED DATA
ITEM
e o, m
% * & wx MAX | MIN | AVE 2A AVE 2A | UNITS | REV,
- Dreg Link 2,98 | 2.7h | 2.86 | 0.2 || - 1A8 - 1 1
= Dreg Link
1 - IM- 'm
« Inbd, Flap 1,88 | 1.33 | 1.61 | 0.55 - 29 539 in-1d 1
1 - Piteh Link || 16| 0.92 | 0.82 | 0.87 | 0.10 - S8 13 1» 3
3 « Pitch Link |18 | 1.16 ] 1.06 | 1.11 | 0.10 ST 16 1» 1
= Mid Chord 20| 3.62 | 3.15 | 3.39 | 0.07 || =188 | 827 in-1d 1
1 « Mi4 Flap 2
1 = Ni4 Torsiom || 2 3.20 - 19 in=1d
1 - Outdd, Flap [|26 | 2.28 | 1.86 | 2,07 | O.k2 - 108 80 in=-1b |1 & 3
Model Attitude 27 1.12 «17.3 deg
Collective Pitch || 29 2.09 5.8 deg
‘:’. = Cyclic Pitch j{11 | 2.7% | 2.58 | 2.66 | 0.16 0.3 1.9 deg 1
3 - Wclic Pitch || 22 2.4 2032 2.37 0.09 0.5 1.1 d* 1
Oyro Roll Pos. 19 h.6h - 0.8 deg
Gyro Pitch Pos. |2 hoOb - 0.7 deg
Thrust 33 1,02 1%6 1
Dreg 1 1.07 - 9 1»
Roll Mament 23 k.17 160 in=1d
Pitch Komen* ') 2.89 - 21 in=1d
lat. Vidretion B | 2.15 1.96 0.19 0,032 pe
Long. Vibretiom |30 | 1,59 |[1.30 0.29 0,033 | fps
Vert. Vidretion 32 1003 0069 O.ﬁ 0.019 frs
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TABLE 14.°

CONFIGURATION

-

$ 205
OSCILLOGRAPH

RECORD

REDUCED DATA

—
r\* . E

| TR,

n = b

Vy - - MpT  ||No.| MAX | MIMN AVE 2A AVE 2A UNITS | REV,
#l - Sre- Lin 8] 3.24 | 2,47 | 2.85 | coT - 142 e 1b 1
2 - Die- Lins 71 3619 | 2,17 | 2.58 | 1.02 - 1L 114 1b l
4. - Dra- Link

#1 - Ixv, Flap

#2 - Int, Flap || 18| 2.31 | 1.82 | 2.07 | c.uG 173 L3s in-1b 1
#3 - Indi. Flap [l 15| 2.05 | 2.3% | 1.72 | C.67 78 657 in-1b 1
#1 - Pisch Linx (| 1€ | 1.01 | c.7% | c.B8 | C.27 « 55 34 1 1
#2 - Pitch Liax || 17

#3 = Pltch Link || 18 | 1.3% | 1.13 | 1.25 | 0.25 8¢ 3% 1 1

-

#1 - MiC Chox 20 | 3469 | 3.39 | 3.5% | C.3cC -1524 528 in=1db 1
#1 - M1C le; 22

#1 - M40 Torsion || 26 | 3.28 | 3.17 | 3.2 | C.C7 1 104 {neldb 5
#1 - Outt ', Flap || 26 | 2.50 | 1.42 | 145 <08 - 224 15 in-ld |18 3
VMoiel Attitade 27 2.% Tk deg
C-llective Pitch |l 29 2.0 Se7 deg
#1 - Cyclie Patch (120 | 3,32 | 2.76 | 3.0k | 0.56 1A B des 1
#2 = CTyclic Pitch 111 | 2,36 | 2,35 | 2455 | C.5% Ce2 £e9 des 1
#3 - yelic Pitch || 12 | 2,48 | 2,12 | 2.3% | 2.53 07 65 Aeg 1

T
B |

Sy 3cll Pos. 15 b.ST - 1.5 | deg

3y Pitch Pos, || 22 3.54 - 2.5 ‘ des
Thrust 33 1.38 2% 1

Ore- 31 1.92 59 1b

Roll Moment 23 5.58 610 in-1b

Pitch Moren: 25 2.83 - 43 ine1lb

‘et, Vibretion 28 | 2.16 |1.95 c.21 036 ps 3 |‘l
Lonse Vibretion 130 | 162 | 1.31 0.31 00035 | fps

Ver+. Vibration [[32 | 107 | 0.60 047 Ce027 frs

4

7




TAMIZ 14.6

COXPIQURATION D

§ 2087
OSCILLOGRAPH RECORD REDUCED DATA
ITEM
m. (o (&
n - ,78 No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
Yy = 50wPm
1 « Drag Link 6] 3.03 | 2,69 | 2.85 o.ez - 1h8 37 1 1
3 « Drag Link
1 = Indd, Flap
#3 - Indd. Flap [ 15| 1.92 | 1.8 | 1.73 | 0.38 88 | 372 | in=1d 1
1 = Pitch Link |[ 16| 1.06 | 0,86 | 0.76 | 0,20 || = NS 25 1 1
- Pitch Link || 171021 |=0.53 | 0.37 | 0.32 || - 87 191 1 1
3 = Pitch Link [| 18] 1,52 | 1.35 | 1.8 | 0.17 108 | 27 n 1
]
1 - Mid Chord 3.67 | 3.9 | 3.50 | 0.18 || 1500 317 in-1d 1
1 « M14 Flap
1 = M1d Torsion 3.20 - 1A9 in-1d
1 = Outbd. Flap 2.2 | 1.0 | 1.80 | 0,79 || - 252 | 180 in-1d 3
Model Attitude 2,18 - 3.1 deg
Collective Pitch 2,00 k.8 deg
#1 = Cyclic Pitch 3.13 | 2.82 | 2,98 |o.31 0.9 E.s deg 1
#2 = Cyclic Pitch 2,78 | 2.37 | 2.58 {0.b1 || - 0.6 B deg 1
#3 = Cyclic Pitch 2.08 | 2,12 | 2,30 | 0.35 - Ouk hob deg 1
Gym Rou Po.o ~.6° 4“" 1.2 d.g
m ’itch Po.. 3.93 - 107
Thrust 33 1,2 A6 1b
Dreg 3 1,08 - 8 1b
Roll Moment 23 h.AS 27 in=1b
Pitch Moment 25 | 2,95 |2.70 |2.83 |0.25 - &3 in-1b
lLat. Vidretion 28 | 2.14 1.9% 0420 0.0 fps
Lonre Vibretion [[30 | 1.68 |[1.30 0.3k N.739 1 fps
vert. Vibretion [I32 | 1.0B | 0.62 N7 0,006 f1s
il i |
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TABLE 4.7

CONFIGURATION 0D

2089
OSCILLOGRAPH RECORD REDUCED DATA
ITEM
n = .2 “' cm
Vg = S50 MPH No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
’; - Dreg Link 6] 2.96 | 2.76 | 2.86 | 0.20 - 148 22 1 1
#3 - Dreg Link
#1 - Indd. Flap
#2 - Inbd. Flap || 16 | 2,12 | 1.65 | 1.89 | 0.47 0 AES in-1b 1
#3 - Indbd. Flap 1.76 | 136 | 1.56 |ob0 || - T8 392 ine1b 1
-
-g - Pitch Link || 26 | 0.98 | 0.89 | 0.9% | 0.09 - A7 12 n 183
= Pitch Link || 17 | =0.33 |=0.M4 | 0.39 | 0.11 - Bh 17 n 1
#3 « Pitck Link [| 18 | 1.2 | 1.3 | 1.39 | 0.06 100 9 n 183
#1 - M1d Chord 20| 3.62 | 325 | 30 | 0,36 || <1760 | 63 | ta=dd 1
#1 - M1d Flap 2
#1 - M1d Torsion || 2 3.2 - 1% in-1d
'1 - Outbd, rl.p 5 205 1.” 2.@ o.’ - lm 6, in-1d 3
Model Attitude 27 1.13 «17.2 dey
Collective Pitch || 29 2,00 b8 deg
#1 - Cyclic Pitch || 10 2.9% 0.6 deg
#2 - Cyclic Pitch || 11 | 2.63 | 2.52 | 2.58 | 0.11 - 0.6 1.3 deg 1
#3 = Cyclic Pitch 2.31 | 2.2% | 2,28 | 0.07 - 0.6 0.7 deg 1
Gyro Roll Pos. 19 | WS - 0.7 deg
Qyro Pitch Pos. || 21 .08 - 0.6 deg
Thrust 33 0.81 ™ »
Dreg 3 1.08 - 8 1»
Roll Moment 3 345 - 29 in-1d
Pitch Moment = 2.T% - T in-1d
lat. Vibration 28 | 2.2 |1.93 0.31 0.0%3 fpe
Lons. Vidbration || 30 | 1.60 | 1.30 0.30 0. fre
Vert. Vibration || 32 | 1.10 | 0.61 0.9 0.028 fre
Jie
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# 2091
OSCILLOGRAPH RECORD REDUCED DATA
ITEM
n = 1.3 TR, cyc
Y = SOwE No.] MAX | MIN | AVE 2A AVE 2A UNITS | REV,
g - Dreg Link 6] 3.21 | 2.52 | 2.87 | 0.69 %- N7 s nm 1
= Dreg Link T| 323 | 2.28 | 2.76 | 0.95 || = 132 | 106 1 1
#3 - Dreg Link
- 1‘6- ,m r
#3 - Inda. Plap | 15 | 2.12 | 1.59 | 1.86 | 0.53 216 | 519 | -1 1
« Pitch Liak || 16 | 1.07 | 0.8 | 0.96 | 0.23 - b5 30 n 183
« Pitch Link || 17 |=0.28 }=0.58 | 003 |0.30 || - T9 151 1n
= Pitch Liax {18 | 1.60 | 0.86 | 1.23 | 0.V o] 16 m |1a3
# - M1d Chord 20 | 3.73 | 3.1 | 3.57 |0.32 -1531 563 in-1b 1
# - M1d Flap 2
#1 - M12 Torsion || 2 3.20 - 189 ine=1d
#1 - Outdd. Flap || 26 | 1.89 |1.20 |1.55 |0.69 || - 207 | 1 in-1d |1 a2
Model Attitude | 27 2.93 7.0 Aoy
Collective Pitch || 29 1.99 N7 deg
#1 = Cyclic Pitch 110 | 3.18 | 2.76 |2.97 |0.h2 0.8 | b8 deg 1
#2 - Cyclic Pitch l11 | 2.86 |2.32 |2.59 [0.58 || = 0.5 | 6.3 dog 1
#3 - Cyclic Pitch 112 | 2,56 |2.07 [2.32 |o0.M9 || - 0.1 | 6.0 deg 1
Oyro Pitch Pos. (|21 3.85 -2.h deg
Thrust | 3 1.70 m 1
Dreg 3N 2.02 67 1n
Roll Moment i 23 5.2% bl in-1d
Pitch Moment 128 | 3.01 |2.83 |2.92 |0.18 - 1 6h in=-1d -070
lat. Vibration [|28 | 2,18 [1.9:1 0.27 0.0M6 | fpe 2
Long. Vibretion (30 | 1.58 |1.31 0.27 0.031 | fpe 2
Vert. Vibration |132 | 1.02 |0.6% 0.38 0.022 fre 2
-
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TABLE 14.9 CONFIGURATION D
# 2093
OSCILLOGRAPH RECORD REDUCED DATA
ITEM
neA N ax [ mun | a L7
Vy = 106 WPH . VE 2A AVE 2A | UNITS | mEV,
’; - Dreg Link 61 3.05 | 2.84 | 2,76 | 0.61 - 159 5 1 1
- Dras Link T| 2.92 | 2.20 | 2.56 | c.72 || = 155 81 1b 1
#3 = Dragz Link
#1 - Indbi. Flap
#2 - Inbi. Flap || M | 2,17 | 1.90 | 2.03 | 0.27 139 | 267 in-1b 1
#3 - Indd. Flap || 15| 1.81 | 1.59 | 2.70 | 0.22 59 | 216 in-1b 1
#1 - Pitch Link || 16 | 0.92 | 0.65 | 0.79 a n 143
#2 - Pitch Link || 17 | =C.32 |=0.67 0.50 1 143
#3 - Pitch Laak || 38| 1.27 | 1.08 | 1.15 35 I [183
#1 - Mié Chord 20
f1 - M1d Flap 22
#1 - M1d Torsion || 2 | 3.22 | 3.16 | 3.19 89 in=1d (145
#1 - Outdi. Flap || 26 | 2.30 | 1.50 | 1.90 152 in-1d 3
Model Attitude 27 1.80 deg
Collective Pitch || 29 2.23 deg
#1 - Cyclic Pitch i 10 | 3.48 | 2.90 | 3.19 6.6 deg 1
#2 - Cyclic Pitsh fl 11 | 3,11 | 2.6 | 2.8% TS5 deg 1
#3 - Cyclic Piteh | 12 | 2,86 | 2.20 | 2.53 8.1 deg 1
Gyro Roll Pos. 19 867 deg
Qyro Pitch Pos. || 21 3.80 deg
Thrust 33 1.27 1b
Dreg 3N 1.08 n
Roll Moment 3 348 in-1b
Pitch Moment 25 | 3.33 | 2.93 | 3.13 143 in-1d
lat. Vibration 28 | 2,20 | 1.92 0,088 fpe
Loni. Vibretion |1 30 | 1.57 | 1.3¢ 0.02% fys
Vert. Vibretion 32 | 1.11 | 0.58 0.030 fpu
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TABLE 14,10 CONFIGURATION D

# 2095
OSCILLOGRAPH RECORD REDUCED DATA
ITEM
n = .35 n' CYC
Ve = 106 WPE No. MAX | MIN | AVE 2A AVE 2A | UNITS | REV,
E - Dreg Link 6| 2.83 | 2.7 | 2.77 o.uT - 158 13 bt ) 1
= Dreg Link 7| 2.72 | 2.73 | 2.63 | 0.19 I - 47 21 1 1
#3 - Dreg Link l
#1 - Isdd. Flap
#2 - Indd. Plap || M| 2.19 | 1.6 | 1.92 | 0.55 30 ] in=1b 1
#3 - Indd. Flap |1 15| 1.80 | 1.3% | 1.57 | 0.A6 - 69 51 in-1b 1
#1 - Pitch Link || 16 | 0.87 | 0.66 | CaT7 | .22 - T0 28 1b 143
#2 - Pitch Link || 17 | =0.50 |=0.78 | 0.6k | C.28 - 50 39 bt 143
#3 - Pitch Link || 18 | 1.22 | 1.05 | 1.6 | 0.17 61 o4 n 183
#1 - n1d Chord 20
#1 - n1d Flap 2
#1 - n1d Torsiom || 3.20 - 1h9 in-1b
#l - Outdd. Flap || 26 | 245 | 1.83 | 2.1k | 0.62 - 95 18 1in-1d 3
Model Attitude 27 1.40 " -13.5 deg
Collective Pitch || 29 2.2 T3 | deg
#1 - Cyclic Pitch 10 | 3.36 | 2.98 | 3.17 |0.38 3.1 | k.3 deg 1
#2 - Cyclic Pitch i 11 |
#3 - Cyclic Pitch |12 | 2.7% | 2.30 | 2.52 | 0.kk 2.3 | S5 deg 1
1
Gyro Roll Pos. 19 b6B -0 deg
Qyro Pitch Pos. I 21 3.89 - 2.1 deg
Thrust 33 0490 109 1»
Dreg n 1.07 - 9 1
Roll Moment * Y - 3P in-1b
Pitch Moment ] 3.20 a9 in-1d
lat. Vibretion 2 | 2.20 |2.00 0. 0.0% fre 3
Long. Vibretion 30 | 1.55 |1.36 0.19 0.022 fpe 1
Vert. Vibratim f32 | 1.11 |0.60 1 0.51 0.029 fpe 1
M
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e ]

i

2 = 1.4
-1
— L™ 06 W
™,
No. MAX | MIN | AVE 2A UNITS
COMMENTS
2 - Dreg Link 6| 3.15 | 2.21 | 2.68 100 n
- Dreg Link 7! 3.12 | 2.03 | 2.58 122 »
#3 - Dreg Link
f - I3, Nap
$2 - 1odi. Flap 136! 2.8 | 2.08 | 2.00 198 1a-1>
#3 - Indd. Flsp [115 | 1.93 | 1.70 | 1.82 22 is-1b
#1 - Pited Link | 26| 0.95 | 0.62 | 0.%9 [*Y »n
#2 - Picch Link fI 17 | <0.51 }e0.90 | 0.2 sh n
2 -Piech Limk 28| 1.28 | 1.03 | 1.16 9 n
# - nsd Chore 20| 3.5 | 3. | 366 T8 | a1
f - mi2 Nap =
#1 - m1d Toreiom I8 | 3.22 | 3.4 3.8 18 | ta-ld
f - outdd. riep {26 | 2.30 | 1.22 | 1.66 9 | =D
Model Attitude 4 2.1% dag
Collective Pitch 89 2.3 i =g
#1 - Cyclic Pitch B30 | 3.55 |2.82 | 3.19 | 8.3 g
#” - cyclsc P 11 | B s@ ;
#3 - Cyclic Pitch 12 | 2.90 | 2.13 |2.53 9.6 g
Jyro Roll Pos. §19 [ W7 =g Algo Behibite 0.005°
Gyro Pitch Pos. 02 3.7 -y .
Thrust 3 162 n
Dreg n 1.27 »n
Roll Momsat ”n 3.57 18-1b
lat. Vibret: ® | 2.8 |1.90 0.0M8 fye
Long. vibrat.on fy0 | 1.96 (1.9 0.00% | fye
vert. Vretiam fw | 1.07 |0.53 0.0%1 | fye

1124




2095
OSCILLOGRAPH RECORD
n o« 142
1ITem Yy = 106w
m,
No. MAX | MIN | AVE
COMMENTS

g-bnr.u. 6| 3.29 | 2.17 |2.73
- Dreg Link 7| 3.22 |1.89 |2.5%

N - Isdi. Nep

#2 - ">, Niap | | 280 | 2,07 |2. %

#3 - Iand. Nap |25 | 2.07 |1.70 [1.89
- Piteh Link 26 | 0.97 | 060 |0.T9
- Piteh Link 17 |=C.59 p1.06 |0.83
= Piteh Link §18 | 1.37 |1.07 |1.22
- Nid Chord 20 | 3.8 |3.A2 366
- N4 Flap =
- M1d Toreiom {28 | 3.23 |3.0M (213
- Ouwtdd. Flap {26 | 1.92 |0.91 |[1.A2

-

Model ittitude b4 2.0

Collective Pitch 29 2.2

M -y lie Pitchfllo | 365 2.7 (3.2

#2 - Cyclic Pitch i1l | Bo S

#3 - Cyelie Pitch 112 | 2,98 |2.08 |2.%3

Gyro Roll Poe. 19 () Also Rmhidite 0,006
Qyro Pitch Pos. 21 3168 - o

Thrust n 1.92

Dreg n 1.62

Roll Moment 3.97

Pitch Momen® | 2.A0 in-1%

lat. Vidretim 2.2 (1.9 0.0%51 e 3

Long. Vidretion 1.5 1.1 0.031 fpe o inct Nermonice
Vert. Vibretioam 1.06 |0.58 0.027 pe 2
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TARLE 15.1 CONFIQURATION E

# 21%

OSCILLOGRAPH RECORD REDUCED DATA
ITEM
n = .81 ™, CcycC
Vy - OwE No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
‘; - Dreg Link 6| 2.6 | 2.50 | 2.57 | 0.14 - 101 8 1
= Draz Link 7| 2.22 | 1.92 | 1.97 | 0.10 - 122 7 1
#3 - Dreg Link B | o Regord
#1 - Indbd. Flap No Regord
#2 - Inbd, Flap 2,12 | 2.05 | 2.09 | 0.07 - 120 70 in-1b
#3 - Indd. Flap 1.65 | 1.58 | 1.62 | 0.07 - 293 T in-1b
#1 - Pitch Link 1.02 | 0.92 | 0.97 | 0.10 - 55 15 1
#2 - Pitch Link - -.58 | 0.49 | 0.10 - 70 15 1b
'3 « Pitch uink -.2. - 0030 C.12 - 60 18 1
#1 - Mid Chord 20 | 5.83 | Sk | 5.68 | 0.39 140 179 in=1bs
#1 - M1d Flap 22| .13 | h.O | K,09 | 0.09
#1 - M43 Torsion || 26 | 3.26 | 3.17 | 3.21 | 0.07
#1 - Outb:. Flap || 26 | 3.90 | 3.72 | 3.81 | 0.b8
Model Attitude 27 2.37 - 0.5 deg !
Collective Pitch || 29 2.1h 6.4 deg
#1 - Cyclic Pi%ch || 10 3.49 6.7 deg
#2 = Cyclic Pitch | 11 2.9 3.6 deg
#3 - Cyclic Pitch 3.26 11.h deg
Syro Scll Pos. 19 | 8.72 | 4.66 | 869 | 0.06 - 0.3 0.6 deg
Jyro Pitch Pos. || 21 | k.16 | K.13 | k.15 |0.03 0.3 0.3 deg
Thrust 33 1.27 >4 m
Dre; 31 1.19 1 i)
2511 Moment 23 3.30 - 69 in-1b
Pitch Moren: 25 3.10 sk in-1b
lat. Vibretim 28 | 2.2 |1.83 0.43 04078 fps
*n-. vibreation {130 | 1.61 |1.32 0. Ce033 fpe
o=, Vibration [132 | 0.98 | 0.T6 O. 0.013 frs |
_ _ d il N e
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TANE 15.2 CONFIUBATION B

? 3
3
¢ ¢

58 = 3

as
OSCILOGRAPYH RECORD REDUCED DATA
ITEM
n, cYyc
a - 1.2 Ne MAX | MIN | AVE | 2a AVE | 2A | unITS | BBV,
v- e 0N
2 T
+ - Drag Liak 6| 2. | 2.0 | 2.5 |0.2a || - 120 12 1
- Dreg Link 7] 1.68 | 1.A7 | 1.58 |[c.2a || - 8 1Y 1
3 = Drag Liak 8
1 - 14, Tlsp [ 1y
#2 - 1add. Flap || A 2.3 2.10 | 2417 |03 || - M0 | 1% a-1»
$3 - 1mdd. Piap |28 ] 1. 1.63 | 1.7 |0.18 |[ - 262 | 152 | taedd
1 - Pitch Limk [[16 | 0.95 | 0.75 | 0.88 |0.20 || - ™ 32 1
- Piteh Limk 17 | -.90 [1.03 | 0.97 | 0.13 0 19 1
3 -Pitch Liak 18| =80 | -.98 | 0.87 | 0.0 1 2 1»
- M1d Chord 20 A3y | 5.00 | 5.A2 | 0.83 11h 98 1-1»
-muanap  fl2| b2 (Vo (8.8 [o.B ||
1 - Mid4 Toreiam || E.a 3.13 | 3.18 |0.09
1 - Outdd. Plap 196 | b.17 | 3.80 | s.0y {0.27
Model Attitude ” 2.y - 0.8 dog
Collective Pitch f 29 2.39 92 g
#1 - Cyclic Pitch {10 3.77 9.9 dog
# - Cyclic Pitch Iy 3.11 xf deg
#3 - Cyclic Pitcd [ 12 3.5 dog
Oyro Roll Pue. [|19 | M.72 |8.68 |M.69 fo0.07 || - 0.3 | 0.7 deg
Qyro Pitch Pos. 21 | V.26 | N.12 | M. {0.0M 0.2 0.0 deg
Thrust 3 1.6% MR 1
Dra. n 1.20 2 1»
Rol. Mament 4] 3.1} - 11) 1n=-1d
Pitch Morent > 2.9 l 0w 1a=1d
1a%. Vidbretian 8 12,35 [1.T7 0.%8 0.099 fre
lomr. Vidretian 30 | 165 [1.29 0.3 0.0k} fre
vert, Vidbretian |32 | 1.03 |0.M Ce32 0,018 fre

A
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TAKLE 15.3 OMFIGURATION B
162
ne .TT OSCILLOGRAPH RECORD REDUCED DATA
'n e 25 MM
ITEM
1 B cYyc
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 - Drag Link 2,83 |2.81 |2.62 o.ﬂ - 99 25 L3
- Drag Link 2.0 |1.99 [1.80 | 0.&2 -133 P2 b
3 -« Dreg Link
1 - w. 'w
« Inbd. Flap 2.17 |2.0h J2.11 | 0.1) <100 | 1 is - 1b
3 « Imbd. Flap 1.3 |1.59 |1.51 | 0.16 &0k | 162 1a - 1b
« Piteh Link (126 | 1.19 |0.9% }1.06 | 0.25 - N 39 1
e Pitch Link [117 |-1.12 1.9 |1.23 | 0.2 B 32 1
3 = Pitch Link J18 |-1.82 p2.06 (1.9% | 0.2 187 3% 1%
« N14 Chord 6.37 |s.23 |5.D 1.14 1% | 135 ia - 1b
- 'u M l.‘ 3.& h-” O.u
e Ni4 Toreion 3.0 |3.16 [3.28 | 0.27
- W. M “.‘ 3-” 30” OO”
Modeld Attitude 27 2.3 -1.2
Collective Pitch f29 2.02 5.0
= Cyclic Patch fl1o | 3.52 |3.20 [3.% | 0.32 5.3 3.6 deg
= Cyclic Pitch 11 | 3.00 |2.66 |2.83 | 0. 2.3 3.9 deg
3 « Cyelic Piteh 112 | 3.26 |2.97 |3.11 | 0.9 9.5 3.5 deg
3yro Roll Pos. h62 |4.53 [&.58 | 0.09 -1.4 0.9 deg
Qyro Pitch Pos. 3.98 |3.91 [3.95 | 0.07 1.6 | 0.6 deg
%
Thrust 1.24 262 1
Dreg 1.08 - 0.8 1
Roll Mament 3.65 2h in - 1d
Pitch Moment 2.95 0
4
lat. Yidbretion 2.2 |1.88 0.8 0.06% deg
Long. Vidretion 1.7 |1.32 0.8 0.0Mk13 deg
Vert, Vidbration 1.18 J0.60 0.58 0.03? deg
1 '
18




TARLE 15.8 CONFIGURATION E
$ 216%
OSCILLOGRAPH RECORD REDUCED DATA
MAX | MIN | AVE AVE 2A | UNITS
6] 2.7 | 2.51 | 2.65 - 97 16 i)
T| 1.90 | 1.67 | 1.80 - 133 19 1
8
#1 - Iaodd. Flep
- . 2.20 | 1.90 | 2.0% - 160 300 1
#3 - Iodd, Flap 1.76 | 1.56 | 1.66 - 23 202 in-1d
- Pitch Link 1.12 | 1.00 | 1.06 - W 19 1
=1.3 |-1.4k | 1.39 61 15 1
#3 - Pitch Link «2.51 |=2.5% | 2.56 281 20 1
- 6.28 | 5.36 | 5.80 159 10k In-1b
- '.1" 3.% "03
- Mid "'onim 327 | 3.17 | 3.22
- L.37 | 3.9% | k.15
Model Attitude 27 1.1% =16.9 deg
rollective Pitch || 29 2.02 5.0 deg
#1 - Cyclic Pitch 1 10 | 3,40 | 3.28 | 3.3% 5.0 | 1l.b deg
= Cyclic Pitch | 11 | 2,90 | 2.7% | 2.83 2.3 1.6 deg
#3 - Cyclic Pitch |l 12 | 3,17 | 3.06 | 3.12 9.7 | 1.3 deg
Gyro Roll Pos. 19 | k.67 | k5B | k.63 - 0.9 Ce9 deg
Syro Pitch Pos. |21 | .00 | 3.9% | &k.01 - 1.0 0.6 deg
33 1.08 180 1
3 1.07 - 9 n
23 347 - 2% in-1b
2% 2. 7% - TS inelb
lat. Vibration 2| 2.22 |1.51 0.051 e
Ton-. Vidbretion J130 | 1.60 | 1.30 0.0% pe
32 | 1.12 | 0.59 0.030 f5e




TABLE 15,S COWF:~RATION &

n e .9 OSCILLOGRAPH RECORD REDUCED DATA
v, ® 25 W ]
ITEM
. CyC
No. MAX | MIN AVE 2A AVE 2A UNITS | REV,
i
ﬁ !
# -t Linn 6| 2.9 | 2.1 2.1 0.59|| - 9 35 i i
# - D Link 7| 2.0% 147 1.7 | 0.98 |l -126 L) bl
43 - Dre- Lin 8 |
|
|
# - Imxi. Flap |12 )
#2 = Invi, Fla; | .03 2.08] 2.18 | P18 -« 7O L ia-1b i
#3 - Inbo. Flap (|15 | 1.9% 1.5 | 1.75 | 0.81 | -12 IS LY in-1b
#1 - Pitch Liax |10 | 1.27 | 0.85| 1.08| 0.k2 || - &1 66 L
#2 - Piteh T ax |[17 [-1.25 | <l.A1 | 1.43 | 0.3 4 53 1
#3 - Pitch tor || 18 [-2.5)0 | -2.9F| 2.7 | 0.k || 208 1 Ty
#1 - MiC Chow 20 | ~.9 $.11| S5.90| 1.98 m 184 1n-1d
#1 - Vi Fla; 2> | k.0 LT | k0S| 0.9
#l - ¥1° Torston |26 | 3.3 3.0 | 3.18| 0.3
#l - 0uty L Flap ||26 | b.bO LI 3RT| 1.06
T
M~del Attituie Fad 2.9% T.h dog
llective Pit-h ) 2.0 5.1 dog
#1 - Cyclic Patch fl10 | 3.40 3.10 | 3.35| 0.%50 5.1 5.7 deg
#° - Cyclic Pitch |{11 | 3.07 2.8 | 2.8 | 0.9 2.2 5.7 dog
#3 = Cyclic Pitch [|12 | 2.37 2.90 | 3.16 | 0.4 %9 5.8 doq
4
Syro 3cll Pos. 19 | .58 LAB | bS53| 0,101 1.0 1.0 o i
Jyro Pitch Pos. (121 | 3.9 .85 3.% | 0.0F || -7.1 0.5 dog l
4 :
Thrust n | 1.3 300 0 :
Dre- N 1.9 59 L
Holl Moment F3 ] k.03 124 in-1d
Pitch Maent 25 .% -21 in-1b
|
lat. Vibretion 28 P 12 ‘ 1.77 0.59 0.101
Lon~. Vibretiom 30 | 1.70 1.2% 0.4% 0.051)
vert. Vibration [132 | 1.1 l 0.53 | 0.43 0.0%
1 i — -




TABLE 15.6 CONFIGURATION E
# 2268
OSCILLOGRAPH RECORD REDUCED DATA
MAX | MIN | AVE 2A AVE 2A UNITS
2.82 | 2.88 | 2.65 | 0.3 - 77 20 1
1.98 | 1.7% | 1.87 | 0.23 - 29 15 1
2.28 | 1.98 | 2.13 | 0.30 - Bo 300 in-1d
1.8% | 1.57 | 1.76 | 0.17 - 152 172 in-1d
1.26 | 1.01 [ 1.6 |0.25 || - 28 39 n
«1.20 |=1.40 | 1.30 | 0.20 a3 29 1n
«2.05 |=2.22 | 2.6 | 0.17 217 % 1
6.02 | 5.35 | 5.89 | 1.07 170 | 126 in-1b
.30 | 3.81 b.g 0.49
g.ﬂ 3.13 | 3. C.21
«09 | 3.28 | 3.69 |0.B1
2.20 - 2.8 deg
1.93 k.0 deg
3.80 | 3.10 | 3.2 |0.30 k.0 3.k deg
2.91 | 2.59 2.3 0.32 1.4 3.7 deg
3.20 | 2.88 | 3. 0.32 8.7 3.9 deg
Gyro Roll Poe. 19 | b65 | bo52 [ k.59 | 0.13 -1 1.3 deg
Qyro Pitch Poe. |21 | 3.99 | 3.91 [3.95 [0.0B || -1 0.7 deg
Thrust 33 1.27 254 1
Dreg n 1.07 - 9 1
Roll Mamen“. 23 3.43 - 3 in-1b
Pitch Moment Pl 2.% 1 in-1d
lat. Vidretion 28 | 2.3% |1.79 ST 0.097 158
Lomg. Vidbretion 30| 1.79 1.2 0.58 0.066 fre
Vert. Vibretion 32 | 1.21 | 0.50 c.Tl 0.080 pe
- -

184

_— |



TANZ 15.7 CONFIOUMATIOR &
#$ 2170
OSCILLOGRAPY RECORD REDUCED DATA
cyC
MAX | MIN AVE 2A AVE 2A UNITS | REV,
1 - Dreg Link 61 266 | 2,88 | 2,62 | c.0R - N s 1
- Drag Link 71 2.07 [ 182 | 198 | .28 - 123 17 n
3 - Dreg Link A
1 - 1mdd. Flsp || 13
#2 - 1add. Flap || IN] 2.2 | 168 | 1,98 | 0,60 - 230 | &0 | tm=1b
#3 - Indd. Plap [ 1S | .77 | 1.0 | 1,59 | 0.% - 323 h 12-1b
1 - Pitch Link || 26| 1.15 | 1.03 | 1,09 | 0.12 - W 19 1
- Pitch Liak || 17 [=1.16 |-1.27 | 1.22 | 0.11 7 16 10
#3 - Pitch Linx || 18 | -1.81 }-1.93 | 1.7 | 0.12 177 18 1
1l - M1d Chord 20 5.99
1 - M1d4 Plap 21 .13 | 3.86 | b.00 | 0.27
1 « M1 Torsiom || 25 | 3.2% | 3.1% | 3.20 | 0.09
1 - Outdd. Flap || 26 | 3.90 | 3.99 | 3.7 | o.M
Model Attitude 7 1.6 - 17 deog
Collective Pitch (| 29 1.92 3.9 deg
#1 - Cyclic Pited |l 10 3.2 3.7 dog
’2 = Cycltic Pitcd i 11 | 2.7% | 2.0 | 3.7y 0.2 12.7 | 0. deg
3 - Cyelic Pitch || 12 | 3.03 | 2.9 |3.00 |o. B.3 | 0.5 deg
Gyro Roll Poe. 19 | 4.71 [4.58 | b6 0.1} - 0.7 1.3 deg
Gyro Pitch Pos. |21 | h.0R [ k.00 |N. 0.08 - 0.8 0.7 deg
—1r
Thrust 33 0.8, 86 1n
Dreg n 1.07 -9 1
Roll Moment 4} 1A0 - &2 in-1d
Pitch Mament 2 | 2.97 | 2.89 |2.9) |0.0R 7 in-1d
lat. Vidretion 8 | 2,20 |1.92 0.2 0.7 fre
Long. Vidretion [| 30 | 1.0 [1.2 0% 0.062 fpe
Vert. Vibretioan [ 32 | 1.1k [0.M1 0.%3 0.0y fre

188

i 1"

-4 i L

=

1

)
)
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TAKZ 19.8 OCONFIOUMTIE I

$ 272
OCHLOGAAM RY.ORD REDUCED DATA
ITEm
mn, (4,
no= 1.3 Neo. MAX | MIN | AVE A AVE 2A | UNITS | RV,
'- - % W
# \
- Dreg Link ] 2.9 | 2.%4 | 2,7 .5h - N 32 1Y
- Dreg Link I 2.7 1.7 2.% ) - 12 ¥ 3
3 - Dreag Limk L)
# - 14, Plap || 22
$2 - 1aby. Ylap || WA | 2eW | 2,16 | 2.2 | c.R % 18 in-1d
#3 - 1sbd. Plap 1% 1.9 | 1.7h 1.6 2 - 51 2 in=-1b
1 - Piteh Lama || 16| 1.3 | 1.P AV |2 || e 2@ ) ®
- Piteh Lamx |17 | =.P3 |a1om | cuom | 0.2 - 3 n ; .
3 « Pited Liar || 18 | =1.29 |-1.%4 1.h1 e 107 » 1 | |
|
Jﬁ | Jrel |
e H1d Chord 20| AMh | .2) | S, | T.2) 10% = in-1d B
1 - N18 Flap 2| 826 | 3.A8 K, 0% .41
1 - M14 Toreiam || 26 | 3.27 | 3. | 3.2 |~.11
1 - Owtdd, Plap || 166 | 2.92 | 3.79 2 '
Model Attitude F4d 2.,R” g A deg
Collective Pitch || o 1.93 | Yool dag
#1 - Cyclic Pitch | 3.° 3.8 | 3.27 RS 62 re2 Sog
2 - Oyclic Pitedfl 11 | 2.9 | 2.6y [ 2,76 | 2.4 1.5 5.2 deg
#3 - Oyelte Pirad |15 | 3,27 | 2,87 [3.= N a A <A deq
Qyro Roll Poe. 1y bofh | K52 | KSR 12 - 1.h 1.2 deg
Jyro Pitch Pos. [[21 | 3.9y | 3.8 [ 3.9 |-.% - 2.1 0.8 deg
Thrust n 1.67 81C 1
oreg k) 1.9 53 1
Mol Moment 23 | 3.6 | 3.5h | 3,t¢ el - 3 z.; 18-1db
Pitch Mament ™ 3,0 12,87 12,5 |2.13 - & 5 in-1t
at. Vidbretiorn 21 2,3 |1.79 | TJl0P 1o
Long. Vidretim {3 1.7 | Afle T o8&k Y Y fIe
Vert, Vidretiam §132 | 1.17 | -, To ¥ e Y e




TARLE 15.9

CONFIGURATION E

T

OSCILLOGRAPH RECORD REDUCED DATA
ITEM
n = .B8 . . ﬁ cYc
v, - 106 PN No. MAX | MIN | AVE 2A AV 2A | UNITS | eV,
‘; - Drag Link 6| 2.69 | 2.26 | 2.88 | 0.03 %- 106 >3 n
- Drag Link 71 2.26 | 1.95 | 2.11 | 0.31 - 113 2 1»

#3 - Dreg Linx 8

#1 - Iod:i, Flap || 13

#2 - Indi, Flap || | 2.26 | 1.95 | 2.11 310 ia-1d
43 - Indbd. Flap |l 15| 1.91 | 1.61 | 1.76 303 in-1d
#1 - Pitch Link || 16 | 1.27 | 1.93 | 1.60 103 n
#2 - Pitch Link || 17 | 0.7h | 0.01 | 0.57 . pi
#3 - Pitch Link || 18 | 0.59 | 0.27 | 0.b3 [ Y. ] n
#l -Ma Oy 20 | 649 | 5.30 | 5.90 1o »
#1 - M1d Fla; 22 | M3 | 3.87 | ba1S

#1 - Mid Torsiom || 26 | 3.37 | 3.06 | 3.22

#1 - Outdi, Flap || 26 | 3.16 | 2,43 | 2.81

Model Attitude 27 1.5% Seg

Collective Pitch || 29 2.13 deg

#1 - Cyclic Pitch |l 10 | 3.8% | 3.20 | 3.52 7.3 dag

#2 - Cyclic Pitch {11 | 3.52 | 2.89 | 3.20 7.3 dog

#3 - Cyclic Pitch fl12 | 3,28 | 2.67 | 2.96 7.1 deg
Gyro Rell Pos. 19 | k.76 | 865 | N.TO 0.9 deg
Jyro Pitch Pos. {121 | 3.8 | 3.79 |3.81 0.5 dag
Thrust 33 1.33 n
Dreg g3 1.09 pi
f2ll Mament 23 3.77 1in=1d
Pitch Morent 2% 2.93 ia-1>
lat. Vidration |28 | 2.22 | 1.7 0.0T9 | fpe
Long. Vibretion 130 | 1.68 |1.29 0.0hh | fpe

Lv-r.. Vidbretion |32 | 1.29 | 0.57 0.0M1 | fpe




TABLE 15,10 CONFIGRATION E

foo2

ns.3 OSCILLOGRAPH RECORD REDUCED DATA
v, = 106 MPH
]
ITem
no
No. MAX | MIN AVE 2A AVE 2A UNITS
e Dreg Link 6 | 2.62 2.35 | 2.43 c.z:ﬁ;-:-:e 16 b
= Dre- Link 7] 2.2 1.98] 2.11 ] 0.26 -113 17 b
#3 - Drez Link -
#1 - Inbi. Flsp || 13
#2 - Inbi, Flap [J14 | 2.24 1.73] 1.99 ] 0.51 -220 S51C in-1b
#3 - Iadd. Flap 15 | 1.73 1.50 | 1.62 | 0.23 -293 23 tn-1b
#1 - Pitch Link |16 | 1.13 0.53 | 1.08 | 0.29 -Lk &5 b
#2 - Pitch Link [|17 | 0.58 0.37] c.88 ] 0.21 -T2 K} b
#3 = Pitch Link [}15 | o.4% 0.13 | 0.31 ] .25 -59 B b
# - M1E Chore 20 | 6.3 5.51 | 5.331 | ¢.83 175 ® ‘n-1b
#1 - w5 F 22 | 5.33 | 3.86 | s.10 | 0.47
# - ¥43 Torstia |2 | 3.20 .08 3.19| .21
#l-0xtd:. Flap flox | 3.29 2.72| 3.00 | 0.57
Model Attitade |27 1.51 -12.1 deg
C-llective Pitch |loo 2.13 6.3 deg
#1 - Cycdic Patchflio | o .30 | 3.51] 0.3 6.9 | L.b| deg
#2 - Cyclic Pitch 1) | 339 2.1 | 3.13] 0.8 6.3 | 4.3 deg
#3 - Cyelic Pitchjlio | .12 | 2.7 | 2,93 0.8 7.3 L6 | ieg
Gy=s %cll Pos. |1 L7 .2 deg
Gyro Pitch Pos. [|21 3.91 -1.9 teg
Thrus?t 33 .86 -~ b
Dre.; 3l 1.09 -7 b
Roll Moment 23 3.55 -3 in-1b
Pitch Moren® 25 2.85 d - ‘n-1b
iat. Vibretioa Pl 2.1% 1.77 37 063 fos
Loas. 7ibretion T 1.72 1.5 o 4 0.05k a8
vert. Vbration flw | 1.0 | 0.5 0.6a | 0.0 tre
,,,,,, N . N A 1




Tamz 15,1 CON TOURAT OB 8
m0,
s 1.2 O ILLOGRAPH RECORD REDUCED DATA
v, 108 Ww - I T [
1TEm
T, cYC
No. MAX | MIN | AVE 2A ! AVt | 2A UNITS | Bfv,
# " |
1 - Sreg Lima 6| 2.M| 2.22 2.0 |".52 || 207 n T
e Ores Link ? 2.51 1.8712.19 [0.5% -107 L) 1
#2 - Dreg Lima 8
| !
1 = f r +
-1 rlag D I 1
$2 - Iab:. Flag ([Mb | 2.50 | 197 (2.2 [0.% » S0 [ia-10
s - 1sbe. Tiap [|3S ] 2.m | 1.4 | 1.8 0. - 66 1) |1a-2»
.. oy -
I Ty |
1-Pienlin [ 220 09621 (0.0 -3 | W 1»
- Piteh Liga [[17 | 047 OA2 /0.55 (025 | -61 | W 1»
il T i
M - ne wore 20 | 647 5.26 5.87 1.1 | 188 ) ia-1»
- nae g 22 | LAY 3.90 ka9 [0.59 I
# - w12 Toreim || 2D J A2 (| 3.7 [3.26 |0.)) ! |
1 - Owtd:. Fiap {26 | 2,98 | 2.18 [2.58 |0.80 '
T +-
Nodel Attitade 7 2.2y | 2.4 aag
" llective Pitcn P9 2.0, i 6.) dng
‘) - q(li( Pitch ‘o ’0“ ’on ’ng 0.” 70’ ,ol ~
2 - Cyclic Piraa 12 342 2.84 (3.2) |o.M 1.0 9.0 dag
#3 - Oyelic Piech 122 | 3.2 | 2.57 [2.95 (0.7 || 1.4 9.2 | eng
T
Jyro Rcll Pos. 19 (99, b9 (kT2 o.M o 0.7 dng
Jyro Pitch Pore. a 3.0 J.12 | 3.7 0,06 =3.) 0.5 dag
l
: \
™hrust ) (183 » 1
Oreg n 1. 17 1
Aol Moment ?) Y 49 ) ia-1d
P1tch Mamen® > )X 21s ia-1b
——t 4
|
ac. vitratioe J20 [ 2.3 | 1.6 045 0311 | fpe
omg. Vibretion [30 | 1.07 | 1.2h 0.4) | 0.0T2 | fpe
vers, Vidretion |32 1.2h | 047 o, ! [ Oleh | fpe l
19




TARE 15.12 CONFINBATION 8

*208
acl¥ OSCILLOGRAPH RECORD REDUCED DATA
V=106 W
ITEm
™,
No. MAX | AIN | AVE A AVE 2A UNITS
g et | 6| 2.85| 2.20]2.53 {045 || -1k » |
- Dre- Limk 7 2.51] 1.9 2.15 (0.2 | -11) W 1®
#3 - Dree Lizx (] |
I |
01 - 1. N 4y i |
2 - I, Flap 247) 251231 (0.2 | 10 | 320 |ia-1s
#3 - Iabi. Flap (115 | 2,15 1.79(1.97 (0.3 | &l ¥y | im-1b
|
#1 - Piich Link (|26 | 129 0,57 |1.13 [0.R i; - l 5 | b
#2 - Pitch Linx H17 | 066 | 0.9 (0.5 0,27  -& | ¥ »
#3 - Proch Lk |38 | 02| 0.22/0.37 [0.% tl -0 | kS |1
| |
N - w2 oo 20| 6.5 sa7is8 1. s 1 160 | ia-1b
$-wicrlap  H22 | ReSY| 3.9 L2k |0.55 | !
M - M1l Torsiom 2 | 3| 3022 | 3.27 (0.29 |
1l -0utn. Flap 6 | 2.86| 1.95 |20 (091 |
Model dttitade 2. i 1.5 dog
Collective Pitch 2.2 | 6.2 g
#1 = Cyclic Pircn 10 h02 | .10 3.5 |0.92 || 1.5 10.5 | dog
#° - Cyclic Piech {11 | 3.68 | 2.7 3.2k (0.8 || 7.1 10.) | &g
#3 - Cyelic Prech 112 | 3.9 | 2.51 (2.95 (0.8 | 14 10.5 | eng
Oyro #cll Pos. 19 | b.Th | k.65 (L.TO 0.9 3 0.2 0.9 | &ag
Jyro Pitch Poe. f T2 | 346 349 (0.6 | -39 0.5 | dog
i i
st » 2.0 s» »
Dre: n 1.5 3 1
Roll Moment 3] 342 -3 | la=1b
Pitch Noment 25| 297 291 [2.9% [0.08 || - & ! 2 is-lb
|
1
|
lat, Vidretion » 2.2) | 1.9 0.5 0,092 | fpe
loow. Vibretion 5 189 | 1% 0.hkS ' 0,051 te
vert. vBrtim 3 | 14 | oa 0.™ om0 | e | \ ®
8 3 M ¢




TARLE .1 CHEFEVMTIN 7

s o OSCILLOGRAPH RECORD REDUCED DATA
3 '. ceO0Mm
: ITEm
m. cYc
Ne. MAX | MIN | AVE 2A AVE 2A | UNITS | B8V,

g-muu 6 17 » 1

- Drez Link 4 2 » 1
#3-Dreglink || ®

# - Imdd. Map

#2 - Indi. Flap 3 " |[-» b1 -
#3 - I3, Flap ||2S 0 |1a-1d 1

2
g
"
£
(T
»E
v
[
s

# - m1d Chord 20
#f - n1d Flap n
g - W14 Torsiom = ® |ia-1d
- Outdi, Flap
Model Attitude n -0 &g
Collective Pitch |29 |
#1 - Cyclic Pitch 00 |
#2 - Cyclic Pitch 11
#3 - Cyclic Pitch 112
Gyro #cll Pos. {19
Oyro Pitch Pos. |18
Thrust » m »
Dre: b
Roll Moment 3
Fitch Moment s
lat. Vidratim {20 fye
lLoa. Vibretion {30 ﬁ 20
Vert. Vidretiom {3 Ll e
{ 3 A l




TNE 6,2 CONY TOUMT LN P
,3..1 1
2 * LY OCILLOGRAM RECORD REDUCED DATA
vy c0ww — - ]
? 1
ITEMm
., cyC
Ne. MAX | mIN AVE A AVE 2A UNITS
1 - Dreg Lim i
ia - Drea- Lim n »
3 - Draq Limx
—s .
- 1. Tlep
92 - 1abd. Plap bhoh | ta-10
#3 - 1. Flap WO | -2
1 - Pitch Limh 2 13
- Piteh Lim ” »
3 - Pitch Limk
- Nid Chord
- N Plap
= N4 Toreim ” in-1b
= Outhd. Flap
Model Attitude n T B4 dog
Collective Pitch 129
f1 - Cyclic Pitch f20
’: - Cyclic Pitch 11
3 = Cyelic Pitch 12
1T
Qyro Roll Pos. J19
Oyro Pitch Pos. |21
Thrust 33 &0 1Y
Drew 1n
Roll Mament )
Pitch Moment 25
lat. vitration [20 A28 [ fpe 2
Loar. Vidretiom [ 3O 087 | fpe 2
vert, Vibretion [ 3R /N0 | fye 2
i 0 |

192




aR2E ¥.) CONF IOURATION P

#ai00
L IR OSCILLOGRAMH RECORD REDUCED DATA
Vg o B
ITtm

Neo.| MAX | MIN | AVE 2A AVE A | UNITS | aEv,

1 2

£

in-1b
ia-1b

Y

;

- Piteh Limk " Y » 14)
- Piteh Limk 0 » 18}
= Pitch Limk

6 | 1a-2d

Nodel Attitede
Collective Pitch
« Cyclic Pitch

- Cyelic Pitch

3 = Cyelic Piteh

lat. Vidretiom
Long. Vidretiom
Vert. Vidretiam

BEE3S
¥ )

&k
i v |

-0ns

12




TARZ 16.4 COMF IOURAT OB P

#3 - Dreg Limk 8

-
4 —_— ﬁr— ———f ¥
f - 1mi. Flag '
#2 - Iad:. Flag [ 266 in-1b 1 L
#3 - Isbu. Flap 30 | tnetn | 1 |
L o

77L0)
s o .01 OSCILLOGRAPH RECORD REDUCED DATA !
. I 7
A 25 v | l (
ITEM
m. ' cYc
No., MAX | MIN | AVE 2A AVE 24 | UNITS | &V, |
>
T
1D T ink 6 S 3 1 r
‘? . r:: ! tnk ? ! 72 v i 1 |

&EC

2
¢

‘; - Piteh Link
- Pitch Liak
(3]

= Pitch Limk

3 3

# - n14 Chore 20
1 - Mid Flap n
#1 - ni¢ Toreiom || B 0 | tn-lt
1 - Outd!. riap || 26 |
I 1
? g It
Moriel Attitude n - 17.1 g r
Collective Pitch || 29 ;
#1 - Cyclic Pit-h [[20 .
#2 - Cyclic Piteh || 12 o
#3 - Cyclic Pitch |f12
Oyro Rcll Poe. 19
Qyro Pitch Poe. |1 21
Thrust ) n P !
Orey n ' ‘
Roll Mament 3}
Pitch Mament » ﬂ »
T | |
lat. Vibretim |28 <099 fre \
ooz, Vidbretion || 30 l N9 e |
Vert. Vidratiom IR Nex i fpe | R4
— 1 Ve SN l

194




CONFIOUPATION ¥

s = 101
“we-smwm

OSCILLOGAAPH RECORD

REDUCED DATA

$

9
§5
12

A 2

ia-10
ia-1»

34 3
2

122

Model Attitude
Collective Pitch
#1 - Cyclic PiLch

{1 &

Qyro Roll Pos.
Qyro Pitch Pos.

——

Thrust

Dreg

Roll Moment
Pitch Moment

ase=s

pLj

lat. Vidretion
«« Vidration
Vert. Vibretiom

[TX]
833

113

Lo o

"
-




TANZ 16.6 COMPTOURATION P
fR*hoy
a * 0 OSCILLOGRAPH RECORD REDUCED DATA
'n = SO WM
ITEM
T, cye
No. MAX | MIN | AVE 2A AVE 2A | UNITS | Rev,
1 - Dreg Link ) AS 1 1
- Dreg Link 17 6 1b 1
3 - Dreg Link 8
- . U
- - iﬁ ;m 1 2L | ta-1b 1
3 - Iabd. Flap (|2 10 | in- 1
1 - Piteh Limk || 38 [ 1Y 14&)
i. - Piteh Limx || 17 Y p 1Y 14)
3 « Pitch Limx || M
i r
B
- N34 Chord 2
1 - M44 Plap n
- N1d Toreiom :
- Owtdd. Flap .
d
Model Attitude

Collective Pitch

1 « Cyclic Pitch
= Cyclic Pitch

3 « Cyelic Pitch

RES3

Qyro Roll Pos.
Qyro Pitch Pos.

38

Thrust » )| 1
Dreg n

Roll Mamemt 2

Pitch Moment

Long. Vidretiom
Vert. Vidbretion

T EEE]
33

7i?
4




TABLE 16.7

CONF IURATION P

ITEM

nhl2
OSCILLOGRAPH RECORD

REDUCED DATA

F=

AVE

2A AVE

UNITS

’; - Drag Link
« Drasr Link
#3 - Dreg Link

90

-+

137

Lol o

#1 - Indd. Flap
#2 - Indbl. Flap
#3 - Indd. Flap

21~

ER

in-1b
in-1d

TS

’2 = Pitch Link
= Pitch Link
#3 - Pitch Link

(3] 3

=8

L4

}-

#1 - M1d Chord

#1 - K14 Flap
1 « Mid Torsion
« Ouldbd, Flap

Model Attitude

Collective Pitch
#1 - Cyclic Pitch
#2 - Cyclic Pitch
#3 - Cyclic Pitch

RESIY

Qyro Roll Poe.
Oyro Pitch Pos.

— -

Roll Moment
Pitch Moment

L]

Tat. Vidration
Long. Vidbretion
Vert, Vidbretion

L 3.1

197

-
3




TANE 16.8 CONF IGURATION F
s
a * 123 OSCILLOGRAPH RECORD REDUCED DATA
Vy = SOWwm
ITEM
™ cve
No.| MAX | MIN | AVE AVE | 2A | UNITS| REV,
|
g -DragLink || 6 ﬁt 82 1Y 1
- Dras Link 7 109 1b 1
#3 ~ Dreg Link 8
#1 - Indbi. Flap [|13
#2 - Inbi. Flap ||k 256 | in-1b | 1
#3 - Inbd. Flap (|15 260 in-1b 1
#1 - Pitch Link (|16 37 b 143
#2 - Pitch Link ||17 14 p L) 1&)
#2 - Pitch Link (|18
‘1 - Mid Chord ;g
1 - Mid Fla;
#1 - M1d Torstion ||2k 60 in-1b
#1 - Outd'. Flap [|26 !
Moiel Attitude 27 6.85 | oy
C.llective Pitch ||29
#1 - Cyclic Pitch |[10
#2 - Cyclic Pitch |11
#3 - Cyclic Piteh |12
1
Syro Rcll Pos. 19 |
Jyro Pitch Pos. (|21
| ,
| |
Thrust » 385 v
ore n
Roll Momen® 23
Pit-h Morent 25
lat. Vidration 28 | 085 fpe 2
Ton-e Vidretion 30 s fpe
Yer-. Vidwation 32 LO18 e
4 4l L




S————

v, = 106 MW
ITEM

OSCILLOGRAPH RECORD

REDUCED DATA

AVE

AVE

UNITS

’;-:mzm
- Draz Link
#3 - Dreg Link

-y O

L 19

-

#1 - Iadi. Flap
#2 - Indi. Flap
#3 - Iodd. Flap

REFC

84

in-1b
L

T

#1 - Pitch Link
#2 - Pitch Link
#3 - Pitch Link

BIR

PE

FE

o

-
- -

#1 - M1 Chord
#1 - M12 Flap
#1 - Mi4 Torsiom
#1 - Oudd, Flap

PR

Model Attitude
Collective Pitch
#1 - Cyclic Pitch
#2 - Cyclic Pitch
#3 - Cyclic Pitch

(-1

£.58

Oyrc Rell Pos.
Qyro Pitch Pos.

1

Thrust

Roll Momer .
Pitch Moment

R8s

lat, Vidretion
Long. Vidbration
Vert. Vidbration

i

lad




COW IGURATION »

TARLE )6.:C

T & [~ [ ~]¢
: T || 22 | i1 | 2a T | . Ty
g 2 |lax | 43| ® $ L
i N N I |
= u'uﬁ'\ 4 MN# e . 4
1BE gu
1 |
53
¥ ore | nay | ana | RNes | Ke838 | 2R L RAN
£ TR AR AT LY A 1
| nm || wmmm B | _m wm_
e | ik | dad | dae | aes | fhiga | 88 | B | i)




TWME 6.1 C/IOWMATICN P

fu2h
ael.l) OSCILLOGRAPH RECORD REDUCED DATA ]
¥y = 106 N
ITEM
n cve
No. MAX | MIN | AVE 2A AVE 2A UNITS | REV,
> |
1l - Sreg Lim 6 &8 v 1
e Yrea Lina 7 l 100 i 1
#) - Dreg Lim ]
= ]
# - . risp [ 1)
#2 - In.!. Tlag || La S0 ia-1b 1
¢ - 1add. risp || 1S 310 | s-10 1
l
—T
1 - Pirch Limx [ 16 [V » ' w
#2 - Piech Liax | 17 S0 » )
#) - Pieeh Limn 128
fN - N1 dore 20
1 - e riag 22
#1 - n1d Torstm || 24 120 ta-10 [}
#1 - Owb:. rlap || 2 -
{ A i
Weiel Atiitade n “l. 2 dag
Cillective Pitch § 29
# - Cyclic Piteh 1 10
#° - Cyclic Pited || 1)
#3) - Cyclic Pited 1 12
Jyrc Rcll Pos. 19
Jyro Pitch Pre. || 22

s 3) 54
ores n
MOl Mamen® )
P1°-h Maren® 2%
— +

8%, Vitretiom 28
ome . Vitretion 0 087
vert., /{dretim R | |




W 16,12 CONPISURATION P

nu27
Ok OSCILLOGRAMH RECORD REDUCED DATA
Vi * 106 W -
ITEM
m,
No., MAX | MIN | AVE 2A AVE 2A UNITS
’; - Dreg Link 6 12) )
- Dreg link ? ' 169 1
#) - Dreg Limk (]
f - Inde, Fisp | 1)
#2 - Indi. Flap || 1a ~ 518 | in-1d
#3 - Iabd. Flap {| 1S k10 | tn-lb
f1 - Piech Linx || 16 S 1
#2 - Pitch Link |l 17
#3 - Pitch Liax || 18
f - N2 Core )
N - nia riag ]
#! - n1d Torstom || 2
1 - outdd. risp || 26
Nodel Attitude n ).92 dog
Collective Pitch 29
1 - Cyclic Pitch || 10
#2 - Cyclic Pitch f 1)
#3 - Cyclic Pited || 212
+
Oyro Roll Pos. 19
Qyro Pitch Pos. 21
Thrust )) 596 1»
Oreg 1
Roll Mamsat )
Pitch Momemt t 53
lat. Vidretian 2 .10} fpe
Long. Vidbretiom [ X .019 fre
Vert. Vidbretion | % i " fpe
il i
202




s 17.) CAFR@GATI®E O
S.= A OSCRLOGRAM RCORD REDUCED DATA
yeoM
ITeMm
. (o, &
*'1 MIN | AVR AVR 2A UNITS | Btv,
- Dreg Link » » }
- Dreg Limx » 1» 1l
e Diag Limk
4
- wc m
- w. m m bu ‘
- labd. Naep 330 | ta=1b 1l
4
- Piteh Limk 12 »
- Pitch Link u 1
- Pitch Limx .L
- Ni4 Chord
- N2 Plap
- Nid4 Toreimm 1§ | 1a-1»
- Owthd. Flap
Nodel Attitude n 0.1 dog
Collective Pitch [ 29
? - Cy:dic Pita fl 1O 0.2 dag
- Cyelic Pitaa 13 0.2 dag
3 - Cyclic Pteh | 12 0.25 g
m Roll Pos.
farust 1 »
Dreg
Roll Nomsmt
Pitch Momemt
"
lat. Vidretiom JOES fye
Long. Vidretiom 0h? fye
Vert. Vidbretion -0 fye
200

8 44

L 3

L F

ST

T

y




TABLE 17.2 CONFIGURATION G

#2045
ae-l2 OSCILLOGRAPH RECORD REDUCED DATA
Vg = O WM | |
ITEM
™. cyc ..,'L,-ﬂ
No. MAX | MIN AVE 2A AVE 2A UNITS | REV,
"
Pl 4
ﬂ' 3 ~J
- Zre; Link 6 &4 1
2 « Dra- Link 7 75 1b
#3 - Dra Line 8 i
# - 1. Flap || 1) L
#2 - Indl, Flap 1 111 in-1>
#3 - Indbi. Flap l 15 110 | tn-1b N
#1 - Piich Link || 26 32 1 | Lk N
#2 - Pitch Liak || 17 27 v | ls
#3 - Pitch Link || 18 -
\
1 - M o 20 L PR
A - M1 Flap 22 P TN
#1 - M8 Torsion || 24 105 1o =
#1 - Outd . Flap || 26 4ﬁ el
»
Mocel Attitude 27 o] deg b
llective Pit-h || 29 | SR SO
#1 - Cyclic Pt 2 i 10 ! 0.5 deg| 1 »
# - Cyclic Pitch il 11 0.6 deg!| 1 W’
#3 - Cyclic Pitch || 12 0.3 deg| 1
} h—"w
|
Sy~ 3cll Pos. 13 t
Jyro Pitch Prs. 1 21 | I
|
1
l
™ st n Lll i 1%
Jore 3a {
#9512 Mowen 23 ]
Pi%-h MNorent 25 i
|
I 1 |
x |
as. VIS-atim 28 | W13 fps '
a 1>-etion » 067 fps
e=. /thwtion i 32 | .ol? !‘p.l
,,,,,, 1 e i I 'l

204




TABLE 17.) CONFIGURATION G
#2u56
.- .9 OSCILLOGRAPH RECORD REDUCED DATA
Uy =25 NN [~
ITEM
™. cyc
No. MAX | MIN AVE AVE 2A UNITS | REV,
’; - Dreg Link 6 80 b 1
- Drar Link 7 126 1 1
#3 - Dreg Link 8
#1 - Indi. Flap |13
#2 - Inbi. Flap || Ly 355 | in-1d 1
#3 - Indd. Flap || 1S 380 | in-1d 1
#> - Pitch Link || 16 Le v 1%)
#2 - Pitch Linx || 17 Ll 1ib %)
#2 - Pitch Link || 18
f
#1 - M1d Chord 20
1 - M1 Flap 22
#1 - M1d Torstom || 24 ™ 1
#1 - Outdhi, Flap || 26
Model Attitude 27 o o8l | deg
Collective Pitch 29
#1 - Cyclic Pitch i 10 3 deg 1
#° - Cyclic Pitch | 11 5 deg 1
#3 = Cyclic Pitch l] 12 S deg 1
Jyro Roll Pos. 19 |
Gvro Pitch Pos. 21
T
Thrust 3} . I pL]
Dre.; 1l |
Roll Moment 2)
Pitch Morent 25
lat. Vibration || 28 .09 fpe 4
omc. Vibretion » JOu7 fps !
Jert. Vibration 4 3 038 fpol 3 ;
— e e =

205

RS

= [
)

L J S—




TABLE 17.4

CONFIGURATION G

s L®» OSCILLOGRAPH RECORD REDUCED DATA
Wy - 25 MW I
ITEm
™. ! cyc
No. MAX | MmIN AVE 2A AVi 2A UNITS | REV,
g - Dreq Link 6 ﬂ > 1 1
« Dras Link  § 139 i» 1
#3 - Dreg Limk 8
'1 - Inbd. Flap 1)
2 - I raw | A 577 | in-lb 1
#3 - Iada Ciap 15 620 | in-lb i
1
g - Piteh Link || 16 65 1 &)
« Pitch Link 17 o8 i® %)
#2 - Pitch Ly || 18
- n12 hore 2
M - w1l Flap 22
‘: - W14 Torsiom || 24 72 | tn-l»
- Outd!. Flap || 26
1
1
Model Attitude 27 ' deg
Tollective Pitch 29
#1 - Oyelic Pitch | 1D I ! 6 deg 1
9 - Cyclic Procall 12 | H ? deg 1
#3 - Cyelic Pitch || 12 | ? aeg 1
| 1
Gyro Roll Pos. 19
Qyro Pitch Pos. || 2 |
| ‘
I
T™arust n { | 1»
. n -: ‘
Roll Moment 23 | |
Pitch Moment 5 ! i i
{ i |
| |
-4 »—l———v- e T S— - -
{ "
lat. Vidretion 28 | i | 072 fpe
Tome. Vidretion | X { i <O fps
vert., Vidbretion f§ ¥ | i i ; .50 tnl 3
. - —— — aoam - — - e e

-



TA3ZE 17.5 CRFILIUTIN o

2659
ne.78 OSCILLOGRAPH RECORD REDUCED DATA !
Vy = 25 PN N 1
ITEM !
™. I cve
No. MAX | MIN | AVE 24 AVE 2A | UNITS | REV, °

’; - Dres Tink
- Drar Link

#3 - Dres Link

-
- @~ o
e
v
EY 3K
Dl
oo
L Ll o S
—
1]
g . .

#l - Imdi, Flap
# - Indi, Flag || 1k in-1b
#: - Imdd. Flap || 1S treun
#1 - Pitch Link || 16 » it 1
#2 - Pitch Link || 17 1 LY 1
#3 - Pitch Link || 18 y'\:,“\
T n
#1 - M2 Chore 20 W
g - M1d Flap 22
- Mid Torsiom || 24 » v
#1 - Outi. Flap || 26 2

—+

Model Attitude 27 | -17.2 aey
Collective Pitch || 29 |
#1 - Cyclic Pitch |1 10 | 1 cey 1 f
#2 - Cyclic Piteh i 11 l 2 ey )
#3 - Cyclic Pited || 12 2 dey 1
Qyro Roll Pos. 1y !
Qyro Pitch Pos. || A !
+ T
! |
Thrust 3 1 206 is :
Dres b} { |
Toll Mament 23 } i {
Pitch Moment % | ; | 1
| | I ‘ I
% t T t
| i | -
lat, Vidretion 28 | ' | 323 Tpe | |
Loar. Vidbretion » ! f | | e s fps | V) S—
32 i

I Vert., Vidration | ! ! « 00 fos
- 4 L i 1 i : i 1

207



TABLE 17.6 OONPIOWRATION O
n2Lbs
ne oS OSC 1 LOGRAPH RECORD REDUCED DATA
" . SO ]
ITEM
m. cYyc
No. MAX | MIN | AVE AVE 2A UNITS | REV,
1 - Dreag Link 6 90 1b 1
- Dreg Link 7 100 1 1
3 =~ Dreg Link 8
#1 - Iobd. Fiap || 13
#2 - Indd. Flap || Lk 322 | tn-ldb 1
#3 - Indd. Flap || 1S 20 | tn-1d 1
1 - Piteh Link || 16 (WA 1 1a)
= Pitch Link || 17 ss 1b 1)
3 = Pitch Link || 18
1 - M1d Chord 20
1 - M4 Flap 22
1 -« M14 Torsion || 24 ) | tn-ld
1 - Outdd. Plap || 26
Model 7ttitude 27 «2.8 deg
Collective Pitch 29
1 = Cyclic Pitch || 10 b deg 1
- Cyclic Piteh || 11 S deg 1
3 = Cyclic Pitch || 12 S deg 1
Qyro Roll Pos. 19
OQyro Pitch Pos. 2l
Thrust 3 296 1b
Dreg n
Roll Mament 23
Pitch Moment 2
lat. Vidtretion 28 108 fpe
Long. Vidbretion © 0) fpe
Vert. Vidbretion » «050 fpe




LI 17,7 CONPIOWRATION O
[ 7]
8 ) OSCILLOGRAPH RECORD REDUCED DATA
'. L] ” [ ]
ITEM
®. cYyc
No.| MAX [ MIN | AVE AVE 2A UNITS | REV,
1 - Dreg Link f 6 S0 1b 1
- Drag Link ? & 1 1
3 - Dreg Link 8
‘; - 1mbd. Plsp [ 1)
- Inbd. Plap || W 600 | insld 1
#3 - Indd. Plap || 1S S0 | tn-ll 1
1 - Piteh Link || 16 16 1 1
- Pitch Liax || 17 0 1 1
3 - Pitch Link || 18
= M14 Chord 20
1 - M4 Flap n
1 = N14 Toreimm || 2k 3 | in-ld
- Outdd. Plap || 26
Model Attitude ¢4 «17.2 dog
Collective Pitch | 29
1 « Cyclic Pitch || 10 |
= Cyclic Pited || 12 1.§ dog 1
3 - Cyelic Pited || 12 1.) dog 1
Qyro Roll Pos. 19
Qyro Pitch Pos. || 21
Thrust » 1% 1)
Dreg A
Roll Moment 2)
Pitch Moment o3
lat. Vidretion 2 089 fye
Long. Vidretiom ” .u '”
Vert. Vidretion f| 32 O3 fps

3

~—1




TABLL 17.8 CRMFICURATION o

L1l
ne l.l OSC (LOGRAPH REC ORD REDUCED DATA H
%, * 50 mew - I B
I1TEM
m®, cyC
No. MAX | mIN AVE 2A AVE 2A UNIT® LI
i [ 1 -1»—— 4#» Jt <4 «1
‘l - Tra: Tine 6 | 100 1n 1
2. N ine 7 162 1 1
#3 - Dra Limn 8
b -4 — vl— # > 4 L & 4
#1 - 1od. Pl |1) ! ‘
#2 - Int:. rlag 1, LSY in-1b 1
#3 - Indb:. tlap || 1S Lo in-lt 1
—_—
| L)
#1 - Pitch Link || 16 3 24 b 1
#2 - Pitch Link || 17 » 1t ]
#3 - Pitch Link || 18 /’\Q/\'\
B [ —t
# - Mg o || 20 A~
#1 - M4d Flap 22
#1 - Mtd Toreion || 24 LS N
#1 - Outd!. Flap || 26 #ﬁ.
} L,
| ,
|
Model Attitude 27 1.3 deg
Ccllective Pitch ([ 29
#1 - Cyclic Pitch |l 10 S aeg 1
#2 - Cyclic Pitch 111 6 deg 1
#3 - Cyelic Pitck (12 6 deg| 1 =y l
+ LT/&W
LU
Gyro Roll Pos, 19 1
dyro Pitch Pos. |l 21 - |
Ny |
"T‘.! 1
iw
Thrust ) Lh2 1 "“\4
ora 3 |
Roll Moment 2) i -
Pi*ch Moren' 25
n
[
lat., Vidbretion gg mt: ;pn |
lons. Yibretion Y ps ﬁ‘
Vert. Vibretion |l 32 .26 fP'l
_ S A A B U

210



TADIE 17.9 COMFIOATION O

[ (Y
ae .9 OSCILLOGRAPH RECORD REDUCED DATA
ITEM
3 cYyc
J MAX | MIN | AVE 2A AVE 2A | UNITS | REV,
1 - Drag Limx 68 1 1
- Dreg Lima 127 1» 1
J » Dreg Lim
‘; - Iadd. Fisp [|1)
- 1abs. Nap |14 788 in-1d 1
#3 - Iabd. Flap |l1§ 2710 | ta-1o 1
1 - Piteh Limk |26 S0 1 1)
- Pitch Link |[27 Wl H» 1a)
3 - Pitch Limx j{1#
#1 - 14 Chord 2
il - N14 Flap 22
1 « M14 Toreian |24 60 in-1d
1 - Outd4. Plap (|2 L~2-1
v
T v \{
Nodel Attitude 7 .06 | dog | »
Collective Pitch (|29
#1 - Cyclic Piten |lao 7 dog 1
‘e - Cyelic Pited [J02 ] g 1 %
3 » Cyelic Pitch |22 8 dog 1
| o~
Qyro Roll Poe. |19
Qyro Pitch Pos. ||
1 b
Thrust » 300 T |
Dreg n
Roll Mament 2)
Pitch Mameat 26 w
lat. Vidbretion 8 O fpe [
long. Vidbretiam {30 .0J1 fpe \ H
vert. Vidbretim L0kl rp.l ] 04—
il

"



TABLE 17.10 CONF LUUA L Lt

L8
n e .3 OSCILLOGRAPH RECORD REDUCED DATA
Vy « 106 MP¥
ITEM

™. cycC
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,

#l - Srm- T 6 58 b 1 1
7 % 1
8

#2 - D~ Tink U

#3 - Drmc Link

#1 - Ind:i, Flap ﬂu "
#2 - Indi. Flap (|14 L0 | in-lb 1|
43 - Indbi. Flap |[15 120 | in-lt 1

#1 - Pitch Link [[16 b5 [ 1%
#2 - Pitch Link [|17

#3 - Pitch Link [|13

# - M1 Choni 20
#$1 - MLE Flap 22
#1 - ¥4¢ Torsion {24 120 1v 5
#1 - Outh . Flap (|26

Model Attitude 27
C:llective Pitch |1 29
#1 - Cyclic Piich 10
#2 - Cyclic Pitch {11
#3 - Cyclic Pitch {12

~-~o
28F ¥
b

Syr> Rcll Pos.
Syro Pitch Pos. || 2

Thrust 3) 281 1b
Ore.; )3
Roll Moment 2)
Pitch Morent 25

lat. Vidration 25 .058 2 7 [
Lonce Vibration 30 .01%
Ver<. Vibration || 32 «0L3 3

——— i

.

12



TANE 17.11 COIFIOMATION O
" Y
B Sk OSCILLOGRAPH RECORD REDUCED DATA
Yy © 106 1%
ITEm
mnm. e
Ne. MAX | MIN AVE 2A AVE A UNITS | eV,
1 - Dreg Limk 6 # » w1
e Dreg Link ? bh 1) 1
) - Dreg Limk ]
‘; - 1abd. Tap |l 23
- 1add. Tuap | 1 m -0 | 1
#3 - 1add. risp || 25 450 ta-10| 1
1 - Piteh Liak QI 16 ) ) | W
- Pitch Limx 1 17 1Y | W
3 - Pitch Link || 18
- R34 Chord ]
- Nid Flap 14
1 - 14 Toreiom [ 2b 60 ta-ld| $
- Owtdd, Nap || 26
Model Attitude n =13.1
Collective Pitca I 9
1 = Cyeltic Pitch J O | ) ]l
- Cycdtc Pitaa { 1) b 3
3 » Cyelie Pitch f 12 & 1l
Gyro Roll Pos, 19
Qyro Pitch Pos. | 03
Tarust 3) 127 1Y
Dreg n
Roll Mamsat ?)
Pitch Momemt 8
—
let. Vidretim § 20 - 080
Long. Vidretim [ -0k
Vert, Vidretim I 12 -0l
"

L= Th

RIESEE

3

T




me 17.12

CEIUBATION ¢

nus?
ne 148 OSCILLOGRAM RECORD REDUCED DATA
Ty = 106 WM N
ITEM
LD cve
No.[ MAX | MIN | AVE AVt 2A UNITS | REV,
1 - Creg Link 6 123 1v 1
- Drex Link ? 1) b 1
) o Dreg Limk 8
f1 - Iadd. Flap |1 1)
2 - 1adl. Flap || W 518 in-1b 1
#3 - Iabd. Flap |1 12§ 20 | ta-lo 1
1 - Pitch Liax | 26 LS 11 1
- Piteh Lamx || 17
3 - Pitch Limx 1 18
- M4 Chord 20
1 - N1d Flap n
1 -« N4d Toreiom || 24 108 in-1d
- Owtdd, Flap || 26
Nodel Attitude Tn 1. deg
Collective Pitch | 29
1 - Cyclic Pitch J 10 9 sog 1
#2 - Cyclic Pitch 11 9 dog 1
#3 - Cyclic Pited || 12 9 deg 1
Gyro Roll Pos. 1y
Qyro Pitch Pos. | 21
-
Thruet ) &S} v
Dreg n
Roll Mamemnt )
Pi.ch Momeat 53
lat. Vidretion 28 .101 fpe
Loag. Vidretiam | X 0Ll fpe
Vert. Vidbretioam f 32 on fpe
A
Ne

————
'y °

==

E= il

4



TANE 17,1) CONFIINRAT TOB O

MLOGIA’N COomd

REDUCED DATA

MIN | AVE

$

AVE UNITS

- Dreg Limk
« Drag Liak
3 - Drag Limk

SE
ve

- libd. Flap
= l.d. ’m
O wc ".

§

1a-1b
ia-1»

8%

- Piteh Limk
- Pitch Link
- Pitch Limk

§

N4 Chord
Flap
Toreiom
. Nap

¢

Model Attitude
Collective Pitch
1 - Cyelic Pitch
« Cyclic Pitch

3 « Cyelie Pited

J.9

E5e
1§ N §

b po po

Qyro Roll Poe.
Qyro Pitch Poe.

38

Thrust

Roll Momemt
Pitch Nomeat

b ¥o3- 3

JL===ﬁ=;

lat. Vidretion
Long. Vidretiom
Vert. Vidretion

1 3%

-05)
032

137




TASLE 13.1

CONF [SURATION W

N #2522
neL7 OSCILLOGRAPH RECORD REDUCED DATA
v, - 50 ¥ T ]
B R
(B g
™. cyc
No. MAX | MIN | AVE AVE 2A UNITS | REV,
-« Drag Link 6 1» 1» 1
- Drez Link 7 183 10 i
3 - Dreg Link 8
1 - Imda. Flap || 1)
#2 - Indi. Flap || 1k 338 | in-15] 1
#3 - Iada. Flap 15 210 in-1% 1
- Piteh Link || 16 n 1) 1
- Pitch Link 17
- Pitch Link || 18
- Nid Chord 20
- Nid Flap 2
= Mid Toreiom || 24 105 in-1b
- Outdd. Flap || 26
Model Attitude 27 L2 ae,,
Collective Pitch 29
#1 - Cyclic Pitch || 10
g = Cyclic Pitch i 11
« Cyclic Pitch 12
Qyro Roll Pos. 1
Qyro Pitch Pos. 21
Thrust 3 2Ly
Dreg b}
Roll Mament 2)
Pitch Moment 25
lat. Vibretion .12
Long. Vidretion .065
Vert. Vidbretion | ~Okl
= AL 4
Fal}




TABLE 18.2

CONPISURATION H

#252)
53 OSCILLOGRAPH RECORD REDUCED DATA ]
ae=,
»
Vn = 50 M
ITEM
™, cyc
No. MAX | MIN AVE 2A AVE 2A UNITS | REV,
‘; - Drag Link 6 S8 1b 1
- Y Link 7 104 1b 1
#3 - Dres Link 8
#1 - Indd. Flap || 13
#2 - Indl. Flap 1L 300 in-1d 1
#3 - Indd. Flap || 15 20 in-1b 1
#1 - Pitch Link || 16 )5 1b 4l
#2 - Pitch Link || 17 51 1b 31
#3 - Pitch Link || 18
#1 - Mid Chord 20
#1 - ML Flap 22
#1 - Mid Torsion || 24 60 in-1db
#1 - outdi. Flap || 26 TJ
Model Attitude 27 -8.0 aeg |
Collective Pitch 29 H |
#1 - Cyclic Pitch || 10 ‘\
#2 - Cyclic Pitch || 11
#3 = Cyclic Pitch || 12
Syro "0oll Pos. 19 I
Jyro Pitch Pos. 21
Thrust 3 166 1b
Dre; 3
Roll Moment 2)
Pitch Morent 25
lat, Vidbretion 28 0% fps
Ton:. Vibration || 30 065 fps 2
Vert, Vidbration R LOLA fps 3
"
27

%




TABLE 18.3

COMF IGURATION H

02526
ne=1.05 OSCILLOGRAPH RECORD REDUCED DATA
Vo SO WP
( "o 850 reW)
ITEM
™. Ccyc
No. MAX | MIN AVE AVE 2A UNITS | REV,
1 - Dreg Link 6 13 1b 1
2 « Dra~ Link 7 27 15 1
#3 - Drex Limk 8
#1 - Indi. Flap || 1)
#2 - Iadi, Flap 14 11 in-1b 1
#3 - Indi, Flap 15 1 in-1b 1
#1 - Pitch Liax || 16 8 1b 1
#2 - Pitch Linx || 17
#3 - Pitch Link || 18
#1 - Mid Chord 20
# - M1d Flap 22
#1 - Mid Torsion || 24 105 in-1b
#l - Outd:, Flap || 26
Model ittitude 27 6.3 deg
Collective Pitch || 29
#1 - Cyclic Pitch |l 10
#2 - Cyclic Pitch || 11
#3 - Cyclic Pitch || 12 |
|
+
Jyro Rell Pos. 13 !
Qyro Pitch Pos. || 21 | |
Thrust 53 ) B35 1
Dre.; n l
Roll Moment 2)
Pitch Morent 25
lat. Vidreation 28 .116 fps 2
Long;. Vibretion [l 30 063 fps 2
Vert., Vibration ) 4 041 fps I b )
1 i i

27

ERIRI L B




1

4
&
¥

L R

TABLE 18.4

CONFIGURATION W

ne .20 244
Yy - 50 0N OSCILLOGRAPH RECORD REDUCED DATA
(2«63 am)
ITEM
™, cyc
No. MAX | MIN | AVE 2A AVE 2A UNITS | REV,
g - Dreg Link 6 12 v 1
- Drag Link 7 28 v 1
#3 - Dreg Link 8
#1 - Iods. Flap |13
#2 - Imd3. Flap || 1k 66 in-1b 1
'3 - Indd. Flap 15 20 in-1b 1
* —
g - Pit:h Link [l 16 13 b
=« Pitch Link || 17
#3 - Pitch Link || 13
#f - n1d Chore 2
# - M2 Flap 22
#1 - nid Torsiom || 24
#1 - Outdd. Flap || 26
Model Attitude 27 0.56 ey
Collective Pitch 29
#1 - Cyclic Pitch || 10
#2 - Cyclic Pitch || 11
§3 - Cyclic Pitch || 12
e
X
Qyro Roll Pos. 9 t
Qyro Pitch Pos. 21 ﬂ‘
Thrust 33 ) 85 b
Dres )%
Roll Moment 23
Pitch Morment 25
lat. Vidretion 23 1% fps
long. Vidretion » 035 fps
Vert, Vidbretion » .02 fps l
- A - |

rilg

3%




TAB! © 18,5

COIFIGJUTION 1t

re

#2532
nio OSCILLOGRAPH RECORD REDUCED DATA
Ty * 50 MPH
(@e= 650 3m) "
ITEM |
TR, cYce ‘\‘A‘PW
No.| MAX | MIN AVE AVE 2A UNITS | REV,
L]
&/—\_}'ﬂ
#l - Dre; i 6 14 b 1 .
#2 - Diw- Link 7 1?7 b 1 W
#3 - Dra- Link A /\/.,\-
#1 - Indi. Flap 13
#2 « Indi. Flap 1 144 in=-1t 1
#3 - Inbl. Flap 1€ 349 in-1o 1
#1 - Pitch Link || 1o 7 1t e
#2 - Pitch Link || 17 1 b
#3 -« Pitch Link 13
] o
#1 - M1d Choni 2) 1| I —
#1 - M1d Flag 22 b%) in-1b -
#1 - M3 Torston ! 24
#1 - Outvi, Flap || 26
9
Model Attituie 27 -10.2 aeg N2
Collective Pitch 27 ! 2\
#1 - Cyclic Pitch || 10 { s
#2 - Cyclic Pitch || 11 ‘
#3 - Cyclic Pitch || 12 s
aé
%
Cyro A0ll Pos. 19
Gyro Pitch Pos, 21
‘ 1
Thrust 33 0 b »
Roll Moment 23 ;&11____.!
Pitch Marent 25 ”N
> 4
lat, Vidration 23 LO79 fps
Tone. Vidbretion X L0029 fps 1
Vert, Vib:ution 32 L0k fps l 3 !
S 4 ¢



TABLE 18.6

CONFIGURATION H

o~

v

- #2535
OSCILLOGRAPH RECORD REDUCED DATA
V" = SO MPH -
|
Qe RPM)
e~ g,
T, cYc
No.| MAX | MIN | AVE AVE 2A UNITS | REV,
’; - Dras Link 6 21 b 1
- Drav Link 7 -3 1b 1
#3 = Drag Link 8
#1 - Inbi. Flap J# 13
#2 - Inbl. Flap 1L 222 in-1b 1
#3 - Inbd. Flap 15 150 in-1d 1
-
#1 - Pitch Link || 16 15 1® 1
#2 - Pitch Link || 17
#3 - Pitch Link || 18
#1 - M1d Chord 20
M - M1a Flap 22
#1 - M4 Torsion || 24 &0 in-1b
#1 - Outv!. Flap || 26
Model Attitule 27 #‘ J.b aeg
Collertive Pitch 29
#1 - Cyclic Pitch || 10
#2 - Cyclic Pitch || 11
#3 = Cyclic Pitch || 12
Gyro Roll Pos. 19
Jyro Pitch Pos, 21
a
Thrust 33 )12 1
Dre: )
Roll Moment 2)
Pitch Morent 25
lat, Vibration 28 .09 fps
Tonse. Vibretion X 029 fps
Vert., Vibretion 32 026 fps
b

m




TABL: .°.7

CONFIGURATION H

ne* .5 it
Vy = 106 KR OSCILLOGRAPH RECORD REDUCED DATA
(Q = 915 RPM)
ITEM
T™®, (& (o
No.| MAX | MIN | AVE AVE 2A UNITS | REV,
"]; - Dras Link ¢ L9 1% 1
2 « Dra~ Link 7 104 1® 1
#3 - D Link 8
#1 - Indbi. Flap 1)
#2 - Indb!, Flap 1L 389 in-1b 1
#3 = Inbi. Flap 15 2 in-1% 1
#1 - Pitch Link || 16 29 L) 143
#2 - Pitch Link || 17
#3 - Pitch Link || 18
#fl - 4 Chomd 20
#1 - M3 Flap 2
#1 - Mid Torsion || 24 105 in-1b
#1 - Outb . Flap 26
Model Attitude 27 0 deg
Collective Pitch 29
#1 - Cyclic Pitch || 10
#2 - Cyclic Pitch || 11
#3 - Cyclic Pitch || 12
Gyro Holl Pos. 19
Gyro Pitch Pos. 21
Thrust 3 ) 177 L l
Dra.; 31
Roll Moment 2}
Pitch Morent 25
lat. Vidbration 28 075 fpe 2
lons. Vibration » .036 fps 1
Vert. Vidbration 2 .033 fps l 1
'

222
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Ly 18.8 CONFIOMATIN B

N s
LR OSCILLOGRAPH RECORD REDUCED DATA
'. L] m "

(0°'9 am)

Mo MaX [N | ave | 2a || ave | 24 | unrs| mev.

- Drag Limk * » 1
=« Drag Liak 1» 1
3 - Dreg Limk
1 - Ishd. Plep
- Iabd. Plap 300 in-1b 1
Y - 1abd. Plap 170 in-1d 1
g-rxmnu 14 26 ) 1Y 1 A' \
= Pitch Limk
« Pitch Limk
- N34 Chord
1l « N14 Plap

« Mid Toreiom in-1b

-mvm

Model Attitude =5.6 dog 8
Collective Pitch
1 « Cyclic Pitch

= Cyclic Pitch

- Cyelic Pitch

m Roll Pos.
Qyro Pitch Poe.

LEEIY &Y 31
;ﬁ %%7
3
X I N

L 1/
"
Thrust a Y
Dreg _ -
Roll Moment )
Pitch Momeat 1 1}
]
lat, Vidretion OMN fpe 3
Vert. Vidratiom 026 fpe J ne

23



™ILE 18,9

CONFIGUMTION R

feshh
OSCILLOGRAPH RECORD

REDUCED DATA

MIN | AvVE

2A AVE 2A

UNITS

‘;-bn«uu (3
- Drew Link 7
#3 - Dreg Link 8

81
1

1»
1

61 - 1adi. Flap || 1y
#2 - 1ob\, Flap Iy
#3 - Indd, Flap 13

3

ia-1»
in-1%

1 - Pitch Link
= Pitch Liak
3 « Pitch Link

1»

1 « M1d Toreiom

 Nid Chord
1 = M14 Flap
1 = Outdd, Flap

2383

105

18-1d

Nodel Attitude
Collective Pitch
1 « Cyclic Pitch
= Cyclic Pitch
3 = Cyelic Pitch

EEE3S

LS

R

lat. YDhretim
Vert, YDdrevion

wee

.11
.03

1444

224
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v e

TABLE 18.10 CONFTAURATION N
ne .09 fesst
OSCILLOGRAPH RECORD REDUCED DATA
Ve© 106 R
( @ « 60 RPM)
ITEM
™. cyc
No. MAX | MIN AVE AVE 2A UNITS | REV,
’; - Drag Link 6 21 1 1
- Drar Link 7 36 n 1
#3 - Dresx Liuk 8
#1 - Indbi, Flap || 13
#2 - Indbi. Flap || 1§ 610 1n-1d 1|
#3 - Indbd. Flap 15 o in-1d ) U
#1 - Pitch Link || 16 10 1 1
#2 - Pitch Link 17
#3 - Pitch Liak || 18
#1 - Mid Chord 20
#1 - Mid Flap =2
#1 - M1d Torsion || 26 6 1n-1d
#1 - Outdi. Flap || 26
Model Attitude 44 o dag
Collective Pitch 29 |
#1 = €yclic Pitch || 10 |
#2 - Cyclic Pitch || 11
#3 = Cyclic Pitch || 12
Gyro #0ll Pos. 19
Gyro Pitch Pos. || 21
Thrist 313 3 1
Dra.: n
Roll Moment 23
Pitch Morent 25
lat. Vibretion 28 087 | fpe 2
ton. Vibretion || 30 .033 fye e
Vert. Vidbretion » .0 fype 1

223
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OLE 18.11 CONFIGUMATION B

ne0 550
(9 - 60 rw) OSCILLOGRAPH RECORD REDUCED DATA
'- - 105 W
ITEM
™, cyc
No.| MAX | MIN AVE 2A AVE 2A UNITS | REV,
1l - Dreg Link 18 1 1
’e - Drar Link 7 28 1» 1
#3 « Drag Link
#1 - Indi. Flap |l 13
#2 = Inbi. Flap || 16 588 in-1bd 1
#3 - Iabi. Flap (|15 280 in-1b 1
#1 - Pitch Link || 16 9 1
#2 - Pitch Link || 17
#3 - Pitch Link || 18
{
#1 - M1 Chori || 20 = |
# - Mid Flap 2 |
#1 - M14 Torsion || 24 |
#1 - Outh ., Flap || 26 ! 9
1 W
Model Attitude 27 - 3.5 deg ! a0
Collective Pitch || 29 [l—-ﬂ'w"
#1 - Cyclic Pitch || 10 | '
#2 - Cyclic Pitch il 11 Y"'\Q/'\
#3 - Cyclic Pitch || 12 H
——2—x
R
Gyro Rcll Pos. 19 , |
Oyro Pitch Pos. || 21 1 %
|
| |
| =
Thrust 3 o
Dre; n
Roll Moment 23
Pit:-h Morent 25
Lat, Vidbration 28 .065 fpe 1
lon. Vibretion 30 N - fpe 1
Vert, Vibration 32 .09 fpe 1
i '}




TABLE 18.12 CONFIGUMTION R
#2556
OSCILLOGRAPH RECORD REDUCED DATA
MIN | AVE AVE 2A UNITS
‘}. - Drus Link 6| #’ 37 1
2 - Dra~ Link 7! ™ 1
#3 - Dras Link 8
#1 - Indi,. Flap 1
#2 - Inbl. Flap 1 500 in-1d
#3 - Indd. Flap || 25 260 1n-1d
#1 - Pitch Link || 16 13 1
#2 - Pitch Link || 3
#3 - Pitch Link || 1
#1 - Mid Chord 20
#1 - Mid Flap x®
#1 - M1d Torsion || 26 85 | tn-ld
#1 - Outdi. Flap || 26
Model 4ttitude 27 W 2.52 deg
Collective Pitch || 29
#1 - Cyclic Pitch |l 10
#2 - Cyclic Pitch || 11
#3 - Cyclic Pitch || 12 “
Gyro Roll Pos. 19
Oyro Pitch Pos, || 21
Thrist K] 8 1
Dre 3
Roll Moment 23
Pit h Morent 25
1at, Vibretion 28 .128 fpe
‘ont. Jibration 30 .050 fpe
Jert, Vibration |l 32 .0h0 | fpe
i i i




TAETTE 19.1a and 19,1b ~ CONFIWRATION J [ v ']
017628 & o16e8 |
7
R A |
.o AT OSf:llOGlAm RECORD ::cicto oara | o~ 4
ITEM \ r\/\/-—'
™.
No. MAX | MIN | AVE 2A AVE 2A UN"sll ;
) /
g - Dreg Link 3| 1.43 R6 | 1.18 STl €34 ] $8.3 "
- Orez Lk |1-b)| 106 | A2 | L7h| G| B3| 668 | 1 |
#3 - Dreg Link 15| 2.36 | .85 | 1.11| .51|| -A28.8| s3.9
# - Imdi. Flap |h-l g
#2 - Inbi. Flap (-1l 3.5 | 2.69 | 3.07| .76/| 24k.0 [B0C.4 | tneld
#3 - Iadd. Flap p.xﬁ 2.89 | 2.25 | 2.57| .64 - 10.h |66k.3 '
2 = Pitch Link [A-13| 1.68 | 1.59 1.62 05| -32.8| A.6
- Pitch Linx [B-1 140 | 133 | 1.37| .07/l -50.9| 11.87| 1 |
#3 - Pitch Link 15| 1.75 | 1.65 | 1.70] .10|| - 9.04 18.16 ‘
OSCILYOGRAPH # 17628
‘11 - ::: Chord =3 f.xo 1.95 | 2.03 .15|| -3728.6 | 309.0 I T
- Flap 07 | 376 | 391 33| 279.5 |141.9 f %
= M1d Torston (B10| 2.65 | 2.63 | 2.6k | .oe||- 6B.6| 3.3 | in-l® N~ s
= Outdi. Flap [B®| 3.02 | 2.50 | 2.76 .52 98k | RA.T i
U
7 A o A~ &l
Model Attitude 1l .ol .38 ¥ .|l -13.5
Collective Pitch 13| 3.16 | 3.16 | 35| .o 6.61
#1 - Cyclic Pitch A7 | 400 | 6.28 | &.3| .12 5.29 dex ; I
#2 - Cyclic Pitch A8 | 4.29 | 4,15 | &.22] .14 7.3 | [r—l e
#3 - Cyeltc Pitch B9 | 3.71 | 3.61 | 3.66] .10 5.52 M ; /\}—
\ R an " "
+ L
Oyro Roll Pos. (R-3 | &.50 [4.27 | 4.3 .23/l - 1.73
Oyro Pitch Pos. ;-s 3.95 | 3.85 | 3.90! .10 1.10 dog AT s SNt
PSP A/ T 4
Thrust =17 1.12 | 1.09 | 1.1 .03|| 1M6.% A
oreg 15| 1.12 {112 | 1.12] o - .5 »
Roll Moment -7 | 3.83 | 3.8 3.8 N3
Pit h Morent -9 | 3.08 | 3,00 | 3.02| .ok
—_—\————NL—"
lat. Vibretion 18] 1.65 | 1.7 1.56 .18 86 |re/enc? T -
Long. Vibretion 16{ 1.18 .90 1.0 .28 .T0 0S ' TLLOGRAPH # 0768
Vert. Vidbration [§.16 ]
— e T e 4l .




TABLE 19.2s CONPIQURATION J
ne .2% $17h29 &OT629 l
(2 « SOO RPM) OSCILLOGRAPH RECORD REDUCED DATA
— — e
ITEM
T, CyC
No.| MAX | MIN AVE 2A AVE 2A UNITS | REV,
1 - 2reg Linx 1-3] 1.96 | 1.18 1.57 .18|| -k20.0 80.5 1 #
2 - Dra: Link 1-h , 1.58 76 1.17 Bel] b33 8s.6 1
#3 - Drag Linx  [[1-5| 1.9% | 1.16 1.55 78| -38%R.3 32.4 1
1’
#1 - Indbi, Flap {[1-14
#2 - Inb:. Flap |[1-18 3.33 | 2.67 3.00 L6611 169.8| 700.3| 4m-l®
#3 - Indbi, Flap 1.11 2.73 | 2.20 2.87 .$3{| -118.2 | 550.1| 1m-ld
#1 - Pitch Link [[2-1] 1.T) | 1.67 1.3 Oh|l - 67.4 6.91 1
#2 - Pitch Link |1-14 1.47 | 1.0 1. o1l - 9.0 11.87 1
#3 - Pitch Link {1-2%4 1.81 | 1.T2 1.77 .09 3.63 | 163.5 1)
H
#1 - M1d Chord 6| 2.0 | 2.25 z.g .19 -3069.6 | 391.8| tn-1d l
#1 - M1d Flap 8| 801 | 3.66 | 3. .35 M| 150.5| tm-ld
#1 - M1d Torsion [[1Q 2.67 | 2.65 | 2.66| .02| - .3} 3N.3| in-1d
#1 - Outdi. Flap [[2-14 3.06 | 2.6 | 2.88| .bS|| 111.T| 75.0| 4n-1d
| i
Model Attitude . J .38 .38 38 o . 13.2J deg
Cillective Pitch [R-1Y 3.17 | 3.1 | 3.26] .03 6.66 deg
#1 - Cyclic Pitch (17| b.A3 | b.27 h.35 .16 5.5% deg w
n - WCIXC Pitch 1‘8 ~033 bolh h-?‘ 019 70 m
#3 - Cyclic Pitch .72 | 3.6 3.67 11 5.7 deg
Gyro Roll Pos. b6 | B.N2 b 53 22 1. deg
Qyro Pitch Pos. 3.93 | 3.85 3.9 .08 1.1% deg
Thrust j S| .o 38 .ol m™a 1
Dreg .12 | 1.12 1.12 ol - .SL 1
Roll Mament 3.8 | 3.8 3.8 .00 1
Pitch Momen® 2.98 | 2.93 2.9 o 1
Ja'. Vibretion 1.66 | 1. X .16 A3 Ire “ca
Long. Vibretion 1.26 3‘5) 1.& .36 .90 P
Vert. Vibration 1.21 .T6 .99 RY l
| , ]




TABLE 19,20 “O'FIGURATI ™ J

ne,2
( = 500 RPY)

OSCILLOGRAPH #7620

e R e e el e § A # 8 aos

| OSCILLOGRAPH #0769

R T e N

c——
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TABLE :Y.3a CONFIGURATION J

ns= .13 #7030 & 0763
(@ - k26 RPM) OSCILLOGRAPH RECORD REDUCED DATA
ITEM I
T, cyc

Nao| MAX | MIN | AVE 2A AVE 2A | UNITS | REV,

‘; - Dreg Link [1-1]| 2.95 | 1.69 | 2.32 1.26||- 3w2.6 ] 130.0 b
= Drag Link |- | 2.46 | 1.22 | 1.84 1.25|f- 3oh.4 | 129.9 b
#3 «Draglink -5 2.79 | 1.56 | 2.18 1.23{|- 315.8

129.9 b Aﬂ
#1 - Inbd, Flap |h-10

#2 = Indbd, Flap [n.11] 3.3y | 2.53 | 2.96 86|+ 127.3 | 912.5] tn-1b
#3 - Inbd, Flap w -12] 2.88 { 2.16 | 2.52 720 62.3 | 767.4 ] tn-1b

‘; - Piteh Link [p-13] 1.80 | 1.70 |1 02 so.1 3.46] 1b
= Pitch Link b4 1.80 | 1.78 |1.79 .02|l+ 2.3 3.39] 1b
#3 - Pitch Link |h-15[ 1.55 | 1.51 |1.53 obfl- k.o 7.20 | 1b
#1 - M1d Chord p-6 | 2.80 | 2.56 | 2.68 L2 1-2389.0 | 4gb.0 | tn-1b
#1 - Mid Flap P-8 | 3.99 | 3.51 | 3.75 H e 210.7 | 206.4 ] tn-1b
#1 - Mid Torsion [p-10| 2.67 | 2.65 | 2.06 02 (k- 343 34.3] tn-1b
#1 - Outbd. Flap |p-12| 3.00 |2.48 |2.74 52l 95.0 86.7 | tn-1b

Model Attitude .11 .38 .38 B ofl- 13.5 deg

Collective Pitch |b.13| 3.17 [ 3.13 | 3.15 0L e 6,61 deg

#1 - Cyclic Patch .7 ) u.u6 | u.27 |4.37 190 5.98 deg

#2 - Cyclic Pdtch .8 | 4,34 [4.16 |4.25 .18 fl+  8.05 deg

#3 - Cyclic Pitch 1.9 | 3.75 [ 3.61 |3.68 JAbfle 5098 deg
Gyro Roll Pos. L. 78 4.5 |L.64 28 |l- 86 deg
Oyro Pitch Pos. L b | 3.86 |41k 60 ||+ .6 deg
Thrust a7 .15 | .15 |18 olfle u1.c It
Dreg 1.12 |1.12 |1.12 o ll- .51 b
Roll Moment 3.87 | 3.82 |3.85 .05 1b
Pitch Moment 3.01 [2.99 |3.00 02 1b
lat. Vibration 1.62 | 1.52 |1.597 Lo .27 I
Long. Vibration 1.16 | .96 |1.0% .22 o T
Vert. Vidbration 1. .78 .95 .33 Aos |7

il 1

o




TABIZ 19.% CONFIGURATION J

ne,13
( 0 = 426 rRPN)

OSCILLOGRAPII M 7630

O::CILLOGRAPH #07430
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TARLE 19.4s CONFIGURATION J

e

ne .0S #7631 & ﬁ7631
( @ « 352 RPM) OCitL REC REDUCED DATA
ITeM
cYc
MIN | AVE 2A AVE 2A | UNITS | RV,
1 - Dreg Link |J1-3] 3.32 | 2.89 | 3.11 L3l - 261.1 N b
e Drag Link |[l1-4] 2.91 | 2.37 | 2.6k .S5k|| - 280.8 56.4 b
3 « Drag Link |[1-5| 3.06 | 2.59 | 2.83 L7l - 24701 49.6 b
2 - Iﬂbda th 1'10
= Inhd, Flap [1-11 3.22 | 2.62 | 3.92 60| #1145.9 } 636.6| tn-1b
#3 = Indbd, Flap 2.62 | 2.2k | 2.43 Bl - 155.7 ] 39k.4] tn-1b
‘; - Pitch Link 1.96 ] 1.91 | 1.94 05]f- 2.2 8.6 b
= Pitch Link [h-14 1.64 | 1.60 | 1.62 ob]]- 8.48] 6. 1b
#3 - Pitch Link [h-15) 1.83 { 1.75 [ 1.79 .03#0 7.26] 1b.5 b
#1 - M1d Chord 6] 3.10 | 3.00 | 3.0% .10{]-1627.4 6.0 | in-1b
#1 - M1d Flap 8] 3.89 | 3.39 | 3.64 .50 |{- 163.4 | ~15.0] tn-1d
#1 = Mid Toreiom [p.10o| 2.69 | 2.67 | 2.8 .02 0 34.3] tn-ld
#1 - Outdd, Flap 2.12| 3.00 | 2.52 | 2.7 L8]le 98.4 80.0 | 1n-1d
Model :.titude -1 .39 .39 .39 ofl- 13.5 deg
Collect.ve Pitch -13] 3.18 3.19 3.17 03[l 6.T71 ieg
#1 - Cyclic PAtch |p-7 | 4.52 | L.23 | &. 38 29 6.21 deg
#2 « Cyclic PAtch |B-B | 4.43 | L.)4 | 4.2y .29l 8.97 deg
#3 - Cyclic Pitchh-9 | 3.860 | 3.59 | 3.2 21 e 6.4k .deg
Gyro Roll Pos. 3| b.93 | L.61 | L.T7 R2H- Y3 deg
Gyro Pitch Pos. [P-5 | 3.87 | 3.71 |3.719 .16 1.68 deg
Thrust <171 .67 .65 .65 02| 1L.7 1
oreg -15] 112 112 |12 o0- .51 b
Roll Moment -7 3.867 | 3.79 | 3.%3 .08 1
Pitch Mament -9 | 2.97 | 2.89 |2.93 .08 b
lat. Vidretion -14} 1.65 | 1.52 |1.599 .13 .351 2
Long. Vibretion [p-16] 1.13 | .93 ]1.03 .50 EZ;'_°
vert, Vibretion [p-16| 1.22 | .62 | .92 .60 1.50 J




TABLE 19.4b

(0

CONFIGURATION J

= 352 RPM)

OSCILLOGRAPH #7031

— g

OSCILLOGRAPH #07631

PUP O W - Py
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e e Al et

TABLE 19.5a CONFPIGURATION J

! #17632 & fo7632
n=1,02 OSCILLOGRAPH RECORD REDUCED DATA
Vn e« b0.10 MPH
ITEM
T®. cYec
No.| MAX | MIN | AVE 2A AVE 2A | UNITS | REV,
1l « Drag Link 1-3| .40 .18 ] 1.09 .j- L69.6 6L4.0 1b
« Dreg Link [l1-4 | 1.04 .22 .63 .82)| - 490.7 8s5.6 1b
3 « Drag Link -5 | 1.37 .60 99 LT71[- ssr.e | B1.3 b
‘; « Inbd, Flap -10
e Indd, Flap |R-11] 3.45 | 3.05 | 3.28 Us]|e u66.8 ) 477.5] tn-1b
#3 - Indd. Flap |n-14 2.89 | 2.63 | 2.76 .26||¢ 186.8 | 270.0] tn-1b
1 - Piteh Link [p-1% 1.7 | 1.56 | 1.63 asll- 7781 262 1w
- Pitch Link [h-14 1.4 | 1.25 | 1.33 LA5||- S7.6 | 25.4 1b
3 « Pitch Link [p-15] 1.77 | 1.55 | 1.66 .22u- 16.3| 0.0 b
1 « Mid Chord -6 | 2.16 | 1.92 | 2.04 241 -3708 49%.4 | tn-1b
1 = M1d Flap 8] 4o |38 |39 b2l ¢ 313.9| 180.6] tn-1b
1 = Mid Torsion [p-10] 2.6k | 2.60 | 2.62 .04]|- 103.0] 68.6] tn-1b
1 - Outbd, Flap |[R-12] 2.72 | 1.95 | 2.33 TTll e 26.7 | 128.4] tn-1b
Model Attitude -11f 1.0 1.0 | 1.70 oJﬂ- L.69 deg
Collective Pitch |p-13] 3.43 | 3.40 | 3.42 03 ||e 7.9 deg
#1 - Cyclic Pitch |h-7 | 4.59 | 4.21 | k.0 B |l 6.67 deg
#2 - Cyclic Pitch |h-8 | 4.50 | .09 | L. D L1 e 2 deg
#3 - Cyclic Pitch jh.9 | 3.87 | 3.56 | 3.71 .3 M{ 6.67 deg
Gyro Roll Pos. 3| L.6b | u.31 | b .331|-  1.45 deg
Qyro Pitch Pos. |b.5 | 3.62 | 3.48 | 3.55 JAbfle 2,93 deg
Thrust <171 1.78 | 1.75 | 1.77 L0311+ 339.9 b
Dreg 15| 1.12 [ 1.12 [ 1.12 oll- .51 1b
Roll Mament 3.88 | 3.86 | 3.87 .02 1b
Pitch Moment 2.99 | 2.98 | 2.9 .0l 1b
lat. Vidbration <14 1.66 1 1.6 | 1.55 .18 A9 el
Long. Vibration |[p-16] 1.10 | .89 |1.00 .21 .53 G‘“
Vert. Vibration [Rh-16] 1.2 .80 | 1.00 Lo 1.00




TABLE 19, 5b CONFIGURATION J
ns 1,02
Vi ® 40,10 MPH

OSCILLOGRAPH M7832 OSCILLOGRAPIH #0762




TAKE 19.6e CONFIOURATION J

ne1.03 #7633 & 17633
vV, = 5.3 W™ OSCILLOGRAPH RICORD REDUCED DATA
1
ITEM
m. cYc
No.] MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 - Dreg Link -3 1.33 .5k 94 .79]|- ¥85.0] 61.5 1d
= Dreg Link Ak ] -20 | oLuy 1.35]]- s07.4 | 10.9] 1
3 « Dreg Link -5
1 - Iadd, Flap |h-10
- Inbd, Plap |R-14 3.52 | 2.91 | 3.22 .61]|¢ %03.2 | 647.2] tn-1b
3 - Indbd. Plap [p-13 2.88 | 2.56 | 2.72 145.3 | 332.2]| tn-1d
1 - Piteh Link |[p-13 1.6% | 1.45 | 1.55 96.6| 32.8] 1w
- Pitch Link [h-14 1.0 | 1.10 | 1.2 113.6 | 33.9] 1
3 = Pitch Link JB-15 1.70 | 1.43 | 1.57 1h.5] ¥.0] 1
1 « M1d Chord 6| 2.10 | 1.85 | 1.98 -B31.6 | 515.0]| tn-1d
1 - Mi4 Flap 8] 4.2 ] 3.7 |39 +313.9| 197.8] 1a-1b
1l = M4d Torsiom [R-10] 2.62 | 2.57 | 2.60 -173.3| 85.8] tn-1»
1 = Outdbd. Flap |p-12] 3.00 | 1.82 | 2.5 0.0 | 196.7] 1n-1d
Model Attitude -11{ 1.07 | 1.07 {1.07 8.91 deg
Collective Pitch |p-.13) 3.88 | 3.86 | 3.87 10.1k deg
# - Cyclic Patch |h-.7| 4.78 | .28 | 4.53 9.7 deg
#2 = Cyclic Patch [h-8 | 4.70 | 4.16 | 4.43 12.19 deg
#3 - Cyclic Pitch |h.9 | .04 | 3.60 | 3.82 9.2 deg
Oyro Roll Pos. -3 | .88 | k.51 | 4. PO .66 deg
Qyro Pitch Pos. [P.5| 3.54 | 3.35 | 3.45 3.6 deg
Thrust -17) 1.80 {1.76 {1.78 362.8 1b
Dreg -15) 1.12 | 1.12 | 1.2 .51 1)
Roll Mament .71 2.98 | 2.95 1 2.97 v
Pitch Moment -9{ 3.86 | 3.85 | 3.86 b
lat. Vidbretion -16) 1,70 11.39 | 1.55 .3 .84 :-ca
Long. Vidretion |R-16] 1.18 .88 |1.03 .P .75 =
Vert. Vidbretion -16

2 74



TABLE 19, 6b CONFIGURATION J
nes]1,03
v“l-‘ t 50,39 MPH

OBC!. LOGRAPH #17633 OSCILLOGRAPII#07633

L]

‘¢

e
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TANIE 19.7a OCONFIRMATION J
L J o“ .
'3.' Sonmm]  BRRLOSAN eacow ‘ ASDUCED DATA

1.3 1.” o” o” -83 - ul., 0501 u
l.b 1-°~ 'ow .w 1-" S ”o~ ”-1 u
1-5] 1.26 .52 .88 .T2|| - ¥53.0| 76.0 )} ]

R¥E | dif

§EE | BEE

2.,7 3¢°~ o“ * m.z m.’ u’n
2-” 20“ 061 - ‘10’ mo, “.u

S|

- Pited Linx [1-1] 1.65 | 107 | 2.5 | .18]|- &.9] m.a]
- n“ m 1.1 10” 10‘3 1-21 01, O ‘1109 a.‘ u
- "“ m 1-1 106’ 1. 7 10“ ow - 1.6-3 r.? 1»

|
= %44 Chord 26| 2.09 ] 1.86 | 1.98 23] -3B32 473.8] ta-1»
e Ni4 Nlsp 2-8] 4,11 ] 3.0 | .3.91 A1l - 2719.5 1;‘.3 1a-1d»
- m To“‘m 2°m 2:“ 2.” 2.& .05 - m3-° ,oa 1--1‘
e Outdd, Flap [[2-134 3.18 | 2.22 | 2.0 96|l + 88.4] 160.0| 1n-1»
“1 A‘t’t‘* : 2'1 S .03 - 1601 “‘
Collsctive Pitch §2-11 3.67 | 3.86 | 3.87 Olj] ¢ 0.1 deg
e Cyclic Pitch 11.7] b.70 | 4.39 | 4.55 ¢ 0.1 dog
e Oyclic Pitch fl1.8| 4.60 | &.26 | .42 6l ¢ 12.0 deg
- e'die Pitech 109 3.97 3.“ 3.83 29| ¢ 9'k .‘
Gyro Roll Pos. [{2-3] .82 | .49 | b.66 - oM dag
w ’itﬁh ’“. 2., 3.” 30& 3-” 016 - 2- 1, “.
Thrust 2-11 1.2s | 1.20 | 1.23 03| «181.7 1
Dreg 2-1 1.12 - W5 H
Roll Momsnt 2.7ﬂ 3.08| 3.85] 3.87| .o n
,‘tch m‘ 2‘9 3002 2- 20” U 1‘
lat. Vidretiom 2-1§ 1.68] 1.4 | 1.5 . .73
m. an‘m 2'1 1.” .69 10% o” om OL.z
'.l"o 'oﬂ‘h 1'1 1!19 oﬁ . .hs low




TABLE 19,7 CONFIGURATION J
ne , 46

VMF = 50,94 MPH

OSCILLOGRAPH #17634 OSCILLOGRAPH #07634

FUNUWRNEPOR TN ETENUW
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TABLE 20.1la COMFPIGURATION K

24)

n= 1,00 97685 & 07685
Vy = 39.61 MAH OSCILLOGRAPH RECORD REDUCED DATA
F
ITEM
. cyCc
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 -« Drag Link {[1-3]| 2.60 | 2.18 | 2.39 .hﬁ- 345.7 k3.3 1b
« Diag L! 1-4] 3.08| 2.49 | 2.72 .55]| - 287.1 57.b
3 - Dreg Link 1-5] 2.41 ] 1.86 | 2.09 .55[] - 32b.2 58.1
g - IM. ’hp l"ld
= Inbd, Plap |l1-1§ 3.76 | 3.37 | 3.57 bLs.6 413.8] tn-1b
#3 - Indd, Plep |[1-1d 3.24 | 2.99 | 3.12 218.0 259.5
1 - Piteh Link |21 1.87] 1.7- | 1.81 67.4 2. 1b
- Pitch Liak |l1-1§4 1.62] 1.0 | 1.5 66.1 37. 2
3 = Pitch Liak [[1-19 1.50 | 1.3 | 1.5 19.90 27.2
- M14 Chord 2-6| 2.80 | 2.63 | 2.72 3790 350.2| in-1b
1 =« Mid Flap 2-8| .58 | b.21 | b.bo 275 159.1
1l - Outdbd. Flap |l2-14 3.22 ]| 2.33 | 2.78 58.3| 168.4
Model Attitude 2.111 2.02 | 2.02 | 2.02 3. deg
Collective Pitch [{2-1] 2.77 | 2.75 | 2.76 3.7
1 « Cyclic Pitch [l1-7]| 4.65 | 4.29 | L.47 2.
« Cyclic Piteh [1-8| t.40 | 4.03 | 4.22 b1
3 « Cyelic Piteh [l1-9] 4.20 | 3.91 | &.02 k.8
Qyro Roll Pos. [l2-3] 5.37 | 5.12 | 5.25 .1J deg
Gyro Pitch Pos, [[2-5] 4.33 | k.22 | .28 2.9
Thrust 2-1‘# 1.731 1.7 | 1.72 .02 ni.. 1d
Jreg 2-19 1.8 | 1.8 | 1.8 0 0
Rocll Moment 2-7| 4.0 | k.01 | 4.03 .03
Pitch Mament 2-9] 3.39 | »¥B | 339 .01
lat. V'bretion 2-14 1.7 ] 1.57 | 1.66 .17 459 e sec2
Long. -idbretion |{2-14 1.11 .83 .97 .28 L0} 5
Vert., Vibration [l1-14 1.10 | .81 .96 .29 . 725
e = H e ~-d




TABLE 20,1b CONFIGURATION K

n =1,00
VMF = 39,41 MPH

OSCILLOGRAPE #7685 OSCILLCGRAP. #.7605

\/-/\-‘3

v
1 \ - -/_::: : {:Lz
V‘ 8 5
b 7

)

e by A AAN
ww‘ alasaa aaatadl
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TABLE 20.2a CONFIGURATION K

n= .% FL7657 & #0707
v“‘ = 53,51 MPH OSCILLOGRAPH RECORD REDUCED DATA
ITEM
. (o) (o
| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
’;- Prag Link 2.6 | 2.04 | 2.2 2l - 0.2 43.3 b
« Drag Link 2.99 | 2.14 | 2.57 .85]] - 2.8 88.7 1b
#3 - Drag Link 2.27 1 1.75 | 2.01 .52)] - 332.7 54,9 1b
#1 - Indbd. Flap |[1-10Q
#2 - Inbd. Flap ||1-1Y 3.75 | 3.02 | 3.39 73| e 2566 77k.5) in-1b
#3 - Inbd. Flap [1-14 3.11 | 2.72 | 2.92 .39|l ¢ 10.4| WL.B| in-1b
‘; - Pitch Link 14 1.68 | 1.54 | 1.61 .14} - 101.9 2L.2 1b
- Pitch Link ([1-14 1.%0 [ 1.19 | 1.3 214 - 101.7 35.6 1b
#3 - Pitch Link 14 1.52 | 1.37 | 1.45 150 - 0.9 27.2 1b
#1 - Mid Chord 2-6 | 2.75 | 2.58 | 2.67 A7l -3993.4 | 350.2] tn-1b
#1 - M1d Flap 2.8 | u.52 | 4.18 | 4.35 L34f| ¢ 253.7 | 146.2] tn-1b
#1 - M1d Torston 'ho)of 2.95 | 2.92 | 2.94 .03]] - 223.1 51.5| tn-1b
#1 - Outbd. Flap >.14 3.60 | 2.67 | 3.14 .93l + 118.4 | 155.0] tn-1b
Model Attitude -1; .67 .67 .67 - 12.73 deg
Collective Pitch |[l2-1§ 3.20 | 3.17 | 3.19 + 5.83 deg
#1 - Cyclic Pitch [1-7 | L.73 | L.bk [ L. 62 + 6.2 deg
#2 - Cyclic Pitch |[1-8 | L.53 | &.15 | L. 3k + 6. deg
#3 = Cyclic Pitch |l1-9 | L4.31 | 3.98 | k.15 + 6.9 deg
Jyro Roll Pos. -3] 5.0 5.32 | 5.46 . . 90 deg
Gyro Pitch Pos. -5 | L.k | L.27 | L.36 - 2.5 deg
T
Thrust 1711 1.19 | 1.16 | 1.18 .03 155.3 1b
Dreg -1 1.27 | 1.26 | 1.27 01| + .29 1b
Roll Moment -7 | k.03 | k.00 | 402 .03 1b
Pitch Moment -9 3.34 | 3.28 | 3.23 .10 1b
lat. Vibration -14 1.74 | 1.52 | 1.63 .22 59 re/net
Lons. Vibretion |boo1g 1.20 | .83 | 1.0k .32 80 2
Vert Vibration .16L G

24




TABLE 20,2b CONFIGURATION K

n = _50
VMF 53,51 MPH

OSCILLOGRAPHI #f17687 OSCILLOGRAP! #7647

/1
8 RARA
M'ﬁ-—fz—"'
a
4
Y —H°
2
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@vﬂ '7:
PR .
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l'llllA]Jll Laarlitid Lassaaasaaadioantttags)
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TABLE 20.3a COMFIGURATION K

ne+1.10 #176R8 & fo7688
v"y = 5k.13 MPH OSCILLOGRAPH RECORD REDUCED DATA
ITEM
I . cyc
No.] MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 - Dreg Link 3] 2.u4 ] 1.96 ] 2.2 LW8Yl - 365.3 49.5 1b
- Dreg Link L] 3.01)] 1.95] 2.8 .06|1 - 312.2] 110.7 1b
3 « Dreg Link S| 2.2} 1.7 ] 1.95 .95l - 339.0( 100.3 b
- Inbd. Flap [11-14
- Indd, Plap ||1-14 3.84 ] 3.31 | 3.58 .53]|| ¢ 456.2| %62.3] tn-1®
#3 - Indd. Flap 1-1% 3.2 2.97 ] 3.11 .B||*» 207.6| 290.6| tn-1b
S
1 - Pitch Limk [f1-13 1.68 | 1.49 | 1.59 19| - 105.4 2.8 1)
- Pitch Link |l1-14 1.38 | 1.14 | 1.26 .268]] - 108.5 0.7 1
3 = Pitch Limk [I1-19 1.53 | 1.35 | 1.4k .w# 2.7 2.7 b
- N14 Chord - 2.71 | 2.53 | 2.65 .2b]) -3938.6 | &9.4]| tn-1D
1 - M14 Flap - .62 | k.10 | L.36 .52]| ¢« 258.0 | 23.6] ta-1b
1 - N14 Torsian |2- 2.96 | 238 | 2.92 081 - 257.4 | 137.3] tn-1b
1 - Outdd. rlap |l2- 3.50 | 2.2 | 2.86 .2Blle T1.7| 213.4] tn-1b
Model Attitude -1} 1.74 ﬁ- 5.6 deg
Collective Pitch -13 3.18 | 3.15 | 3.17 03|l 5.7 deg
#1 - Cyclic Pitch |h-7| 4.88 | k.34 | 4.61 .Skllfe 6.0 deg
#2 - Cyclic Patch |h-8 | 4.64 | 4.08 | 4.36 560l T.4 deg
#3 - Cycdic Pitch [h-9 | 4.39 | 3.91 | &.15 W8l 6.9 deg
4
Qyro Roll Pos. -3] 5.63 | 5.32 |5. 311 e .97 deg
Qyro Pitch Pos. jP-5 | L.20 | 3.99 | k.10 2101- 3.9 deg
Thrust -171 1.81 |1.78 | 1.80 .03]|f* 337.0 b
Dreg -19 1.26 - .51 b
Roll Moment -7l 3.95 | 3.92 | 3.94 .03 1%
Pitch Moment 9] 3.36 | 3.32 ]3.33 .02 1
lat, Vibretion -160 1.75 | 1.55 | 1.65 ¥-¢ Sh e/ ge?
Long. Vibration |p-16| 1.10 | .90 |1.00 . .50 ‘G""
Vert., Vibretion -16] 1. 22 80 | 1.01 L2 1.05
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TABLE 20, 3b CONFIGURATION K

v
MF

n = ],10

= 54,13 MPH

OSCILLOGRAPH #17GA8

OSCILLOGRAP! #0768%
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TABLE 0.4 CONFIGURATION K

e L Frieso & @ et
Vs Gal 4t MPH OSCILLOGRAPH RECORD REDUCED DATA
b
ITEM
R,
No.| MAX | MIN | AVE 2A AVE 2A UNITS
‘; - Dreg ".ink |p-3 o 13 | e ST - 3.3 98.8 b
- Dreg Link -4 | 3.08 | 1.9 | 2.92 J1201- 3 8.0 7 116.9 1b

#3 - Dreg Link [B-5] 2.93 | 1.43 | 1.9 J00f- 977.5 | 116.2 b
#1 - Indd. Flap |ph-10

#2 - Inbd. Plap |p-11| 3.97 | 3.36 | 3.66 b3|[e 5u1.1 | 668.4 ] tn-1b
#3 - Indbd. Plap |B-12] 3.0 | 3.08 | 3.19 22||e 290.6 | 28.4 | tn-1b
‘; - Pitch Link |B-13] 1.67 | 1.42 | 1.55 .250(- 112.3 43.2 1b

= Pitch Link |p-14f 1.39 | 1.11 [1.25 .B||- 110.2 k7.5 1b

#3 - Pitch Link [R-15) 1.56 | 1.32 | 1.Lb 2ufl- 327 | 3.6 b
#1 - N14 Chord -6 ] 2.1 |2.53 |2.66 .25 ||- 914 515.0 | !n-1b
#1 - 14 Flap -8 L6B {418 |k b3 .50 ||+ 8.1 | 215.0 | ¢tn-1b

1 = M14 Torsiam [p-10]| 2.95 | 2.89 {2.92 06 [{- 257.4 | 103.0 | tn-1b

1 - Outdd. Flap [P-12] 3.4k | 2.0 |2.T7 L6 |fe 96,7 | 223.4 | tn-1v
Model Attitude -11| 2.06 | 2.06 |2.06 o“- 3.42 deg
Collective Pitch [p.13| 3. 20 | 3.17 | 3.19 03 ||« 5.83 deg
#1 - Cyclic Patch §.7 | 4.3y | 4.33 | &.61 501 .26 deg
#2 - Cyclic Patch 1.8 | u.66 |4.05 |&.36 ollle 7.9 deg
#3 - Cyclic Pitch ig9 | k.u0 |3.90 |u.15 .0|le 6.9 deg
Gyro Roll Pos. -315.65 |5.32 |5.49 .33". 1.00 deg
Oyro Pitch Pos. [P-5 | .17 | 3.96 | &.07 21 |l .03 deg

Thrust -171 2.05 |2.01 |2.03 .0h ||e 0k.3 1

Dreg 15| v.21 |1.27 |1.27 oll- .25 1®

Roll Mament 71393 13.89 |3.9 .0b 1d

Pitch Moment 9] 3w |33 |3.0 .01 1b
lat. Vidration 14| 1.7 |1 66 | 1.60 .3 .837 £t ma
Long. Vibretion [P.16| 1.08 .86 .97 22 .55 ] |
ven’ vib!“im '16 1-15 .78 -97 037 °%
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TABLE 20,4b CONFIGURATION K

n =1,29

VMg * 54,38 MPH

OBCILLOGRAP{ 41TGK9

OSCILLOGRAPH #076G8Y
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TABLE _U.5a CONFIGURATION K

I 1.51 L0 & #7000
Y .69 MPY OSCILLOGRAPH RECORD REDUCED DATA
_
ITEM
1. cyc
No.] MAX | MIN | AVE 2A AVE 2A UNITS | REV,
’; - Preag Link |B-3| 2.60 | 1.91 | 2.2 6all- 356 7.2
- Drag Link -4 3.1k 1.89 | 2.%51 1.25||- 39 1.5 1b
#3 - Dreg Link [p-5 | 2.73 | 1.39 | 2.06 | 1.3~ 327.4 |141.5
#1 - Indd, Flap |Rh-10
#2 - Indd. Flap |p-11| 3.93 | 3.8 | .71 sl s9k.2 |eT7.5 | in-lb
#3 - Inbd. Flap |h-12] 3.42 | 3.05 | 3.23 37 3.2 AL
#1 - Pitch Link [p-13] 1.70 | 1.41 | 1.56 .2-;#- 110.6 | 50.1
#2 - Pitch Link [-14) 1.38 | 1.05 |1.22 .33||- 115.3 | %6.0 b
#3 - Pitch Link [p-15| 1.56 | 1.31 |1.43 25 |]- 3k.5 LS. 4
#1 - Mid Chord p-6 | 2.79 | 2.49 | 2.64 . 5.2 |618.0
#1 - M1d Flap p-8 | L.64 | L.0B L. - 258 20.8 | tn-1b
#1 - Mid Torsiom |P-10| 2.94 | 2.88 |2.91 . 27h.6 |103.0
#1 - Outdd. Flap |P-12| 3.0 |2.01 |2.71 1. 6.7 |231.7
Model Attitude -11 2.9 .5k
Collective Pitch [P-13 3.19 | 3.15 | 3.17 5.73
#1 - Cyclic Pitch -7 | 4.93 | . 2B | L.61 5.98 deg
#2 - Cyclic Pitch [§-8 | 4.69 | 4.01 | &.35 7.13}
#3 - Cyclic Pitch [§-9 | &.43 | 3.88 | k.15 6.90
Gyro Roll Poe. [P-3 | 5.67 | 5.3+ |5.51 1.07 deg
Oyro Pitch Pos. [P-5 | 4.06 | 3.53 | 3.80 5.45
Thrust p-171 2.30 | 2.25 |2.28 477.6
Dreg P-15 1.27 .25
Roll Moment p-7 | 3.91 | 3.87 |3.89 b
Pitch Moment p-9 3.23
lat. Vidbretion -14] 1.72 (1.54 |1.63 .86 2
Long. Vibretion [P-16| 1.08 88 | .98 .50 %L‘-'—L
Vert. Vidbretion [-16| 1.17 ] .97 975 l_
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= 54,69 MPH

OSCILLOGRAPH #17090
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TABLE 21.1x CONFIGURATION L

n=.55 #E10 & #75)
V'*F = L2, MPH OSCILLOGRAPH RECORD REDUCED DATA
ITEM
TR. cyc
No.| MAX | MIN AVE 2A AVE 2A UNITS | REV,
‘: - Dreg Link 1-3] 3.12 ) 2.7 | 2.95 L3860 - X206 4.8 b
- Drag Link 1-4) 2.3 | 1.96 | 2.16 Wil - 365.9 L3.3 b
#3 - Drug Link 1-5] 2.86 ] 2.25 | 2.96 61|} - 2%6.5 65.3 1b
#1 - Indbi. Flap |[{1-1d
#2 - Indi. Flap |[1-1Y L.03 | 3.62 | 3.83 “1f] » 636.6 | 435.0] ‘n-1b
#3 - Inbd. Flap |[1-13 3.84 1 3.36 3.60 LB+ 668.4 | 9%03.3] in-1b
#1 - Pitch Link [[1-1§ 2.06 | 1.98 | 2.01 8.9 13.97 1b
#2 - Pitch Link [[1-14 1.85 | 1.75 | 1.80 36.71 17.5 b
#3 - Pitch Link |i-14 1.72 | 1.58 | 1.65 21.0| 2k.5 1b
#1 - Mid Chord 6| 2.66 | 2.46 | 2.56 +3214 412.0 | ¢n-1b
#1 - Mid Flap 8| L.16 | 3.90 | k.03 +23%.0|110.8 | tn-1b
#1 - M1d Torston |p-1c| 3.00 | 2.9 | 2.8 23.6 | 47.3 | tn-1b
1 = Outbd. Flap (-1 2.97 | 2.20 | 2.59 84.2 |120.1 | ¢n-1b
Model Attitude -11 1.20 | 1.2 | 1.2 8.64 deg
Collective Pitch |P-13] 2.46 | 2.43 | 2.45 3. 14 deg
#1 - Cyclic Pitch [h-7 | 4.70 | k.45 | 4.8 2.8 deg
#2 - Cyclic Pitch |n.8 | 4.58 | L.27 | 4.43 3. 28] deg
#3 = Cyclic Pitch h-o | 4,17 | 3.92 | &.05 2.69 deg
Gyro Roll Pos. -3 | 5.49 | 5.23 | 5. % 5% deg
Gyro Pitch Pos. [P.5 | 4.3k | 4.1k 2k 1.99| deg
Thrust -17}) 1.18 | 1.15 | 1.17 161.2 1b
Drag -15 1.20 | 1.20 | 1.20 .76 1b
Roll Moment -7 1 3.82 | 3.80 | 3.81 1b
Pitch Moment 91 316 | 7,12 | 3.4 1%
lat. Vibretion -14] 1.75 | 1.51 | 1.62 .S
Lomg. Vibretion [p.16] 1.21 | .89 | 1.05 .80 f—'ﬂé"—g
Vert., Vibretion -16] 1.12 .TO .91 1.05




TABLE 21.1b CONFIGURATION L
n = ,55
VMF s 42,29 MPH

OSCILLOGRAPH #5410 OSCILLOGHAP! #7 10

I N S|

LT ANAAAA
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TABLE 21.2a CONFIGURATION L

#5811 & #7811
OSCILLOGRAPH RECORD

REDUCED DATA

MIN | AVE 2A | UNITS
1 - Dreg Link 2.712 | 2.91 3B.9 1b
= Dreg Link 1.90 | 2.14 50.9 1b
3 = Dreg Link 2.17 | 2.53 T7-1 1b
’2 = Iabd. Flap
- Iabd. Flap k.00 | 3.61 | 3.81 413.8] tn-1b
#3 - Iadd. Flap 3.81 | 3.35 | 3.58 488.1] tn-1b
- Pitch Link 2.06 | 1.98 | 2.02 14.0 1b
- Pitch Link 1.83 | 1.7 | 1.77 21.0 b
« Pitch Link 1.69 | 1.53 | 1.61 27.9 b
= M1d Chord 2.7 | 2.37 | 2.54 700.4| tn-1b
- M1d Flap .22 | 3.88 | .05 144.8] tn-1d
= Nid Toreiom 3.00 | 2.97 | 2.99 35.5| tn-1b
« Outdd. Flsp 3.08 | 2.02 | 2.05 9.3]| tn-1b
Model Attitude 1.20 | 1.2 | 1.2 deg
Collective Pitch | 2.67 | 2.64 | 2.66 deg
#1 - Cyclic Pitch L.83 | b7 | 4.65 deg
#2 - Cyclic Pitch | b7l | 4.29 | 4.5 deg
#3 - Cyelic Pitch [h-9 | 4.29 | 3.92 [ s.11 deg
Gyro Roll Pos. 5.6k | 5.32 | 5.48 deg
Jyro Pitch Pos. 4.26 | b.0b | 4,15 deg
Thrust 1.15 | 1.13 | 1.1 1b
Dreg 1.21 | 1.21 |1.21 1)
Roll Moment 3.7 | 3.7T7 | 3.8 1b
Pitch Moment 3.14 | 3.08 | 3.11 1b
lat. Vibration 1.71 | 1.52 | 1.62 51 Lo /gec?
tong. Vidbretion 1.21 | .91 | 1.06 75 P
Vert. Vibration 1.10 .68 .89 1.05




TABLE 21.2b CONFIGURATION L
n = ,53

VMg * 53.56 MPH

OSCILLOGRAPL #5~! OSCILLOGRAPiI #7511
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TABLE 21.3a WG*L

n=.59 #5312 & 12
v,a_ = 68.53 MPH OSCILLO&SAM RECORD REDUCED DATA
ITEM
™. cYyc
No.| MAX | MIN | AVE AVE 2A UNITS | 8V,
= Dreg Link -3] 3.11 ] 2.69 | 2.9 o1 b3.3 1b
= Draz Link -4 2.37 ] 1.88 ] 2.13 .1 51.2 1b
#3 = Dreg Link -5] 2.890 | 2.12 | 2.51 .9 81.3 1b
1 « Inbd. Flsp |[l1-10
« Inbd. Flap Jl1-1Y 4.20 | 3.48 | 3.84 * 647.2| T763.9] in-1d
#3 - Indd. Flap [h-14 3.92 | 3.22 | 3.57 63.6| 742.7] tn-1b
1 - Pitch Link 1-13 2.08 | 1.95 | 2.02 47.2 2.7 b
- Pitch Link [h-14 1.85 | 1.70 | 1.77 k1.9 26.2 1b
3 = Pitch Liak 194 1.69 | 1.50 | 1.60 29.7 33.2 1)
« Mid Chord -6| 2.76 | 2.26 | 2.51 1030 tn-1b
= M4 Flap 8| 4.36 | 3.78 | 4.07 + 247.1] 247.1] tn-1b
« Mid Torsiom |2-10f 3.00 | 2.96 | 2.98 23.6 47.3] tn-1n
= Outdd. Flap |2-13 3.38 | 1.72 | 2.55 8.0 | 259.0] ¢n-1b
Model Attitude -1 1.46 | 1.6 | 1.46 . 90| deg
Collective Pitch -1y 2.82 | 2.80 | 2.81 .9 deg
#1 - Cyclic Pitch [h-7 | 4.93 | L.4S | 4.69 .9 deg
g « Cyclic Pitch |h-8 | 4.80 | 4.77 | .79 .81 deg
e Cyclic Pitch h-9 | 4.37 | 3.90 | 4.14 .26 deg
Gyro Roll Pos. -3] 5.81 | 5.37 | 5.59 1. 35 deg
Oyro Pitch Pos. -5 | .20 | 3.92 | k.06 2.93 deg
Thrust -171 1.27 | 1.25 | 1.26 187.5 1Y
Dreg -15¢ 1.82 | 1.82 | 1.82 15.0 1b
Roll Mament -7 3.69 | 3.66 | 3.68 b
Pitch Moment -9 1 3.25 | 3.2k | 3.25 1
lat. Vidretion -14 1.74 | 1.49 | 1.62 .675 el
Long. Vidretion -1 1.15 .9% | 1.05 .525 %—
Vert. Vidration H1-1§4 1.17 .61 .89 1.0




TABLE 21,3b CONFIGURATION L.
n = .59

Y £ * 68,53 MPH

OsCILLOGRAPIL #5812 OSCILILOGRAPH #7812
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TABLE 21,.4b COI.FIGURATION L
n = ,60

VMg * 75.34 MPH

OSCILLOGRAPH #5858 OSCILLOGRAPH #7:58
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TABLE 21.5a CONFIGURATION L

n = L7 Foor & o0
Vy = 100.70 M OSCILLOGRAPH RECORD REDUCED DATA
F
ITEM
TR, cyc
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 - Preg Link 1-3| 3.39 | 2.76 | 3.08 .6}- 281.1 ob. b 1b
- Dras Link 1-8) 2.57 | 2.21 | 3.39 .36 - 334.5 39.0 1b
#3 - Drag Link 1-5] 2.88 | 2.0 | 2.64 L8 - 293.3 51.4 1b
#1 - Inbd. Flap |[[1-10
#2 - Inbd, Flap |[1-1Y4 &4.30 | 3.25 | 3.77 1.03|] + 562.3 | 1092.8| in-1b
#3 - Inbd. Flap |1-14 3.87 | 3.23 | 3.55 .64l ¢+ 572.9 | 679.0| i{n-1db
#1 - Pitch Link [j1-1§ 2.19 | 2.01 | 2.10 A8 - 3.4 314 1b
#2 - Pitch Link |j1-14 2.15 | L.74 | 1.95 Lille s5.24 T1.6 1b
#3 - Pitch Link 14 1.87]11.70 | 1.79 .17PL0 3.9 29.7 1b
#1 - M1d Chord -6] 2.65 | 2.48 | 2.57 A7 -3378.4 | 350.2) tn-lb
#1 - M1d Flap -8 | Lk.uk | 3.62 | 4.03 82|l + 2.0 | 349.3| in-1b
#1 - M1d Torsiom [[2-100 3.05 | 2.96 | 3.01 09|l + 82.7| 106.4| tn-1b
#1 - Outbd. Flap |l>-14 3.83 | 1.68 | 2.76 | 2.15||+ 70.2| 335.4| tn-1b
Model Attitude -1 1.95 | 1.95 | 1.95 ol| - 3.89 deg
Collective Pitch -13 2.10 | 2.07 | 2.09 .03} ¢+ 1.52 deg
#1 - Cyclic Pitch |l1-7 | L.66 | L.32 | k.49 L3l e 1.0 deg
#2 = Cyclic Pitch ll1-8 | Lk.51 | L.05 | 4.28 W6 v 2.39 deg
#3 - Cyclic Pitch |l1-9| 4.28 | 3.85 | k.07 k3| . .61 deg
Gyro Roll Pos. -3 5.76 | 5.17 | 5.49 .61 1.69 deg
Gyro Pitch Pos. -5 4.62 | L.33 | L.48 2901 - 1.21 deg
Thrust 2-17% 1.02 .97 | 1.00 .05}l + 111.3 1)
Dreg 2-14 3.72 | 3.63 | 3.68 .09|| ¢+ 6k.5 1b
Roll Moment 2-71 3.77 | 3.715 | 3.7 .02 1»
Pitch Mament 2-9| 3.13 | 3.13 | 3.13 0 1b
lat. Vidbretion 2-14 1.76 | 1.45 | 1.61 .31 .837 r_‘{-g
Long. Vidbration fl2-14 1.19 .86 | 1.03 .33 .825 G
Vert. Vibretion hl-ll 1.26 .93 .90 .13 1.825




TABLE 21,50 CONFIGURATION L
n = 1,03

VMg * 52,08 MPH
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TABLE 21.6a CONFIGURATION L

n=1.03 #5867 & #7867
v"}_ = 52.08 MPH OSCILLOGRAPH RECORD REDUCED DATA
ITEM
nl
J MAX | MIN | AVE 2A AVE 2A | UNITS
4
‘; - Dreg Link 1-3] 3.13 | 2.57 | 2.85 P4.7| 57.3 b
« Drag Link -} 2.0 | 1.7 ] 2.24 35%.7| 60.6 1b
#3 - Dreg Link 1-5] 3.15 | 2.01 | 2.58 229.7 ] 122.0 1b
#1 - Indd. Flap [|1-10
#2 - Indbd. Flap |1-1Y &.07 | 3.77 | 3.92 721.5 | 318.3 | tn-1b
#3 - Indd. Flap [[1-14 3.88 | 3.58 | 3.73 763.9 | 318.3 | tn-1b
‘; « Pitch Link [[1-13 2.03 | 1.82 | 1.93 33.2] ¥.7 1b
« Pitch Link |{1-14 1.76 | 1.51 | 1.64 WB.9 | u5.4 1b
#3 - Pitch Limk [l1-15 1.76 | 1.52 | 1.63 26.5| B.u b
‘: - Mid Chord 2.66 | 2.47 | 2.57 -3378.5% | 391.4 | tn-1b
- M14 Flap 4. | 3.87 | .08 + 251.3|183.2 | 4n-1b
’i = Mid Toreiom [R-10{ 3.01 | 2.95 | 2.98 + 7.3 1.9 | ta-1>
- Outdd. Fla, [2-13 3.26 | 1.86 | 2.56 62.4 | 218.4 | tn-1d
|
Model Attitude -u 1.5 | 1.54 | 1.54 6.63 deg
Collective Pitch |R-13 3.13 | 3.12 | 3.13 6.57 deg
#1 - Cyclic Pitch I 5.0 | L.L3 | k.M k.90 deg
#2 - Cyclic Pitch L.89 | k.21 | k.55 5.80 deg
#3 - Cyclic Pitch -9 | L.o1 | 3.99 | u. 4.10 deg
Gyro Roll Pos. 5.7 | 5.51 | 5.65 2.2, deg
Gyro Pitch Pos. b.32 | L.16 | L.24 2.46 deg
Thrust -171 1.75 1 1.73 | 1.7% 328.2 1b
Dreg -150 1.11 | 1.11 |J1.11 i b
Roll Moment 3.75 | 3.7% | 3.75 b
Pitch Moment 3.16 | 316 | 3.1k 1b
lat. Vidration -14 1.70 | 1.%0 | 1.6 .5k
Long. Vibretion [P-16] 1.13 | .93 | 1.03 .50 ﬁ‘&g
Lwn. vidbretion [1-16| 1.16 .62 | .89 1.35] G




TABLF 21,6b CONFIGURATION L
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TABLE 21. s CONFIGURATION L

n s 100 pxexs & HTR6E
VMF . £7.55 MPM OSCILLOGRAPH RECORD REDUCED DATA
ITEM
.
No.| MAX | MIN | AVE 2A AVE 2A UNITS
1-Dreglink [p-3| 3.03 |ec.22 |c.63 L] -we7.2 | 8281 1b
« Drag Link 5 2.87 | 1.14 | 2.0l LT3 -375.6 87.7 b
#3 - Dreg Link 3.13 [ 1.8 |2.35 951 -328. 4 | 169.9 1b
#1 - Indd. Flap |)-1
#2 - Indd. Flap -11] L. 2w 3.49 | 3.87 LIS || +668. 4 795.8 | tn-1b
#3 = Inbd. Flap [1-12| 3.36 | 3. 3.63 L6 || #657.8 | w8.1 ] tn-1b
‘; - Pitch Linkx |R-13] 1.96 11.70 |1.83 261 - 50.6 LS. 4 1b
« Pitch Link -14] 1.67 |1.w0 |1.53 .27 4| - 68.1 u7.2 1b
#3 - Pitch Link [p-15| 1.68 .39 |1.53 .29 ]| - u1.9 5.6 1
1 - M1d Chord 6| 2.71 |2.37 |2.54 36 {{-3%k0.2 | 0.4 | tn-1b
1 = Mid Flap 8| L7 13.70 | k.09 .TT Il #255.6 | 328.0 | n-1b
1 - Mi4 Torsiom [P-10| 3.00 | 2.93 [2.97 07l ¢ 35.5 82.7 | to-1b
1 = Outdd., Flap |pP-12] 3.84 1.61 2.713 23| ¢ 65.5 347.9 { ta-1d
-
Model Attitude -11] 1.03 J1.03 |1.03 ofl - 10.05 deg
Collective Pitch Ip.13| 3.59 | 3.58 |3.99 .OL || « 8.84 deg
#1 - Cyclic Patch .7 | 5.35 | 4.53 {u.9u 821l « 7.7 deg
’2 = Cyclic Pitch 0.8 | 5.22 |u&.31 |u.76 91 )] ¢ 8.4k deg
3 = Cyedic Pitch .9 | 4. 94 | 4.07 {&.51 371l «+ 7.0 deg
Gyro Roll Pos. [R-3] 6.18 | 5.75 | 5.97 .hJ‘ ¢ 3.35 deg
Oyro Pitch Pos. |P.5 | L. 20 3.98 | k.09 221 - 3. deg
Thrust 171 1.71 | 1.69 | 1.70 .03“ +316.4 1b
Dreg -15) 1.11 J1.11 {1.11 ofl - . b
Roll Moment <T 1| 3.77 | 3.7% | 3.76 .03 1b
Pitch Moment <91 3.19 | 3.1 3.18 .03 1b
Lat. Vidbretiom -18] 1.70 | 1.44 | 1.57 .26 - 2
Long. Vidretion [.16| 1.23 | .89 |1.06 .3 .ag=Loec
Vert., Vidretiom f.16| 1.29 .54 .92 .75 1.87 ¢







TARLE 2].5e CONFIOURATION L

nel.0b #5869 & #1869
V,(' . 76.42 MPH OSCILLOGRAPH RICORD REDUCED DATA
ITeM

sED
L]

b

w

=

&

Lod

N

w

1 « Drag Link 2.91 1.70 2.3 1 .7 v
- Dreg Link 4| 2.96 8 1712 | 2 -07.0 | 268.5 1®
3 - Dreg Link 3.23 .93 | 2.08 2 -353.2 | 286.2 1)

- Imdd, Plap |p-10
- Indd, Plap [R-11| L.44 | 3.27 | 3.85 | 1.17]|| #647.2 |12k1. 4 | 1n-1b
3 - Indd. Flap [R-12] 3.94 | 3.21 | 3.57 T3] #59%.2 | TTh.5| ta-1b

1 -« Piteh Link [R-13] 1.90 | 1.57 | 1.74 .33 - 66.4 ] 57.6 b

- Pitch Link [R-14] 1.58 | 1.30 | 1.4k .B| - 83.8 ] 88.9 b

3 = Pitch Link [B-15| 1.64 | 1.0 | 1.47 '”H - 52.4 | 59.4 L]

1 - M4 Chord 6] 2.72 ]2.0 | 2.5 2] -3502 865.2 | tn-1b
1 - M14 Flap 8] 4.73 | 3.52 | 4.13 | 1.21]] *272.6 }515.5 | tn-1b
1l « M44 Torsiom [P-10] 3.00 | 2.91 | 2.96 09|l ¢ 23.6 j106.4 | tn-1b
1 - Outdd. Flsp |p-12| &.50 | 1.10 | 2.80 3.0 ¢ 76.% |5D.4 | tn-1d
Model Attitude -11] .88 .87 .88 o1f] - 11.09 deg
Collective Pitch [P-13] 4.07 | 4.05 | &.06 02| ¢ 11.17] deg
#1 - cyclic Pitch [p-7 | 5.66 | b.sk [5.10 | 1.12]] ¢ 9.9% deg
’z = Cyclic Pitch [n-8 | 5.53 | &.35 | 4.94 | 1.18}f ¢+ 10.71 deg
3 = Cyclic Pitch 5.25 | 4.11 | .68 | 1.1 ¢ 9.88 deg
Qyro Roll Pos. 6.46 | 5.95 | 6.21 s1f| ¢« &.17 deg
Qyro Pitch Pos. [P-5 | .02 | 3.72 | 3.87 || - &.b0 deg

Thrust -17| 1.82 |1.77 | 1.80 05 || e3ns.7 1

Dreg 1.10 [1.10 |1.10 ) - 1.02 )

Roll Mament .72 | 3.70 |3.n .02 1

Pitch Mament 3.27 | 3.23 | 3.25 .0k b

ﬁ
lat. Vibration 1.76 | 1.5 |1.61 .3 .84
Long. Vibretion 1.2 | .89 [1.08 [ .39 g7y fyfset ot
Vert. Vibretion 1.34 .40 .87 .9k 2.35

2




TABLE 21,.8b CONFIGURATION L
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TABLE 22.1a CONFIGURATION M

n = .58 #5859 & #7889
V) = 40.06 MPH OSCILLOGRAPH RECORD REDUCED DATA
F
(0 = Lt Rm)
ITEM
TR, cyc
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 - Dreg Link 1-3] 3.9 | 3.8 | 3.69 L2l -214.7 k2.9
2 « Drag Link 1-4| 2.89 | 2.59 | 2.74 Lol -297.7 32.5 1b
#3 - Dreg Link |[1-5| 3.21 | 2.67 | 2.9k LSWfl -23h.4 57.8 b
#1 - Inbd. Flap ||1-10
#2 - Indd. Flap |l1-1)] &4.38 3.3 3.86 1.0k]| #657.8 | 110%.0] 'n-1b
#3 - Inbd. Flap |l1-13 L4.18 | 3.12 | 3.65 1.06|] «689.7 ] 112L.7] ‘n-1b
——
#1 - Pitch Link |1-13 .32 | 2.27 | 3.9 .05]] «178.1 8.73 b
#2 - Pitch Link |h-14 2.00 | 2.00 | 2.00 0 - 3.4 o 1b
#3 - Pitch Link [1-19 1.81 | 1.7% | 1.78 .0711 + 6,99 12.2 1b
#1 - M1d Chord : 2.96 | 2.80 | 2.88 -2534 329.6 | ‘n-1b
#1 - M1d Flap -8 .27 | 3.73 | koo +119.3 | 2.0 | ¢n-ib
#1 - M1d Torsiom [P-10f 2.93 | 2.80 | 2.91 <271.9 | 43.3 | tn-1b
#1 - Outbd. Flap [fo-14 2.84 | 2.22 | 2.53 + 6.8 06.7 | in-1b
Model Attitude <11 2.4k | 2.4k | 2,44 .40 deg
Collective Pitch [P-13] 2.11 | 2.10 | 2.11 .69
#1 - Cyclic Pitch -7 | L.5& | &.27 | k.k) L2 deg
#2 - Cyclic Pitch [p-8 | L.4s | 4.15 | 4. 3.02 deg
#3 - Cyclic Pitch -9 | 3.92 3.65 3.79 1.06 deg
Gyro Roll Pos. <3| 5.68 | 5.5 | 5.59 1. 59 deg
Gyro Pitch Pos. [R-5 | 4.37 | k.27 | k.32 2.52 deg
Thrust -171 .88 .80 .84 168.3 1b
Drag -15) 1.57 | 1.47 | 1.52 5.08 b
Roll Moment -7 1 3.17 | 3.17 | 3.17 1b
Pitch Moment -9 1 3.97 | 3.91 3.9k 1b
lat. Vidbretion -14] 1.81 [ 1.48 | 1.65 .89 2
Long. Vibretion [P-16| 1.29 | .81 | 1.05 1.20 bg’-'&
Vert., Vibretion -16] 1.21 .61 .91 1.5

207




UABLE 22,10 CONFIGURATION M
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TARLE 22.2a CONFICURATION M

n e 867 $89 & #183
v"T e L2.U8 MPH OSCILLOGRAPY RECORD REDUCED DATA
(Q « W60 RPM) 1
ITEM
™, cYc
No. MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 - Dreg Link 1-3] 4.3 | 3.52 | 3.93 821l -<«2.7 83.8
- Dreg Link 1-b ] 3.2 ] 2.66 | 2.95 .58l -275.0 62.8 b
3 « Dreg Link 1-5 3.9 | 2.86 3. X .68 -06.7 72.8
- mo '1.9 l-lq
- Indd, Flap 1-15 L68 | 3.2 | 3.97 1.42 763.9 | 1506.6]| tn-1b
#3 - 1add. Plap {j1-1F uw.v1 | 3..9 | 3.75 1.32 806.4 | 1800.5
1 - Piteh Link [N-13 2.34 | 2.26 | 2. % .08 - 5.24 1k.0
2 = Pitch Link 1-17 2.03 | 1.96 | 2.00 o7 - €699 12.2 1b
3 - Pitch Link ji-19 1.82 | 1.72 | 1.77 .10 6.94 17.5
= Nid Chord 6| 2.97 ] 2.81 | 2.8y .16 -239 329.6
1 « M1d Flap 8| k3| 3.69 | b.C1L .63 2P 268.4
1 « M44 Toreiom |R-100 2.6i | 2.87 | 2.89 .0k 23.6 7.3} tn-1n»
1 « Outdd, FPlap [l2-14 2.76 | 2.04 | 2. 39 .TO 2.3 109.2
Model Attitude -1y 3.05 ] 3.05 | 3.0% 0 T 3.59
Collective Pitch flo.13 2.22 | 2.0 | 2.21 .02 1.184
1 - Cyclic Pateh [i-7] w.s2 | L.27 | v. w0 .25 14 deg
« Cyclic Pited 1.8 w.uk | 415 | 4. .29 3.03
3 = Cyelic Potehfl1-9| 3.89 | 3.67 | 3.78 .22 .61
Gyro Roll Poe. <3| 5.68]5.39 | 95.54 -2’9T 2.008
Qyro Pitch Pos. [2-5| .33 | b.25 | 4. 32 L1k 1.53 deg
Thrust <11 .9 .96 .98 .03 271.6
Dreg -1 k.27 | b19 | 423 .08 73.4
Roll Mament -7 3.85 | 3.81 | 3.83 .0k v
Pitch Moment -9 3.10 ] 3.10 | 3.10 o}
lat. Vibretion -1 1.79 | 1.5 | 1.66 .26 ‘M2 /e c?
Long. Vidretion -14 1.29 .76 | 1.03 .53 1.32%
Vert. Vidbretion f1-14 1.23 .60 .92 .63 1.57%




TABLE 22,2b CONFIGURATION M

n = _87
VMg = 42.08 MPH
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TANME 22.3a CORFIOURATION M
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TABLE 22,3b CONFIGURATION M

n

VMF
OSCILLOGRAP: 45901
o _
n
! -
‘ s

.52

z 82.63 MPH
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TARLE 22.4e CORFIOURATION M

7

r ! RS W ST
noel B OSCILLOGRAPH RECORD REDUCED DATA
v - ¥.Y MM
" ITEM
LB cYc
No.| MAX | MIN | AVE 2A AVE 2A UNITS | REV,
1 . Dreg Link |[1-3] 3.44 | 2.79 | 3.12 651 -273.0| 66.5 b
« Dreg Link |Ji-4] 2.70 | 2.31 | 2.9 239 -3R2.6| k2.2 1o
#3 - Drag Liak [[1-5] 2.77 | 2.39 | 2.5 2l -275.1 ] W90 b
1 - Indd, tht- Y
e Indbd, Plap |i-1Y 4.53 3.03 | 3.78 1.50|| ¢572.9 |1591.5] ta-1b
#3 - Indd. Flap A L.08 | 3.0k | 3.5 | 1.06|| e596.2 |1103.4] ta-1d
—J
1 = Pitch Linkx |h-1y§ 2.0 | 2.22 | 2.3 .18 +5.24 3.4 b
« Pitch Link |B-14 2.13 | 1.92 | 2.01 .21 -1.7% ¥%.7 b
J-Pitch Link B-19 1.93 | 1.70 | 1.82 231 e1s.0 .2 b
« Mid Chord 6| 2.5 |2.23 |2.3% 2741 -3586.4 |556.2 | tn-1b
1 = M1d Flap B8] s.43 | 3.21 | 3.8 1.22 2.6 [519.7 | tn-1b
1 = Mid Toreiom |P-10] 2.96 | 2.89 | 2.93 07| -268.2 ] 82.7 | tn-1b
1 = Outdd, FL~ |P-12] 3.65 | 1.73 | 2.69 1.92 +71.8 [299.5 | ¢n-1b
Model Attitude -11] 2.05 | 2.05 | 2.05 0 -3.02 deg
Collective Pitch |P-13] 2.09 | 2.07 | 2.08 .02 ¢ .54 deg
#1 - Cycdic Pitch [p-7 ] L .45 | 4. 27 | 4. 48 N v + .56 deg
#2 = Cyclic Piteb -8 | «.39 | 4.13 |u. % .26 €2.52 deg
#3 - Cyclic Pitch -9 | 3.87 | 3.63 [3.75 .2k * L6 deg
Qyro Roll Poe. -3 ] 5.62 5.00 15.% .53 * .2 deg
Qyro Pitch Pos, [P-5 | L. 48 L.23 | L.3% .25 -2.31 deg
Thrust 1 .88 LTh .81 L1b 145.4 1b
Dreg 19 &.c5 | 3.89 | 3.97 .16 +67.3 b
Roll Moment 7 1.69 .66 3.68 N3 idb
Pitch Mament 3 3.07 ! 30" 307 0 b
lat., Vibration 14 1.83 | 1.% 1.67 .33 .89 5
Lons. Vibretion Jlo-16f 1.36 | .89 | 1.1} 47 1.18 ﬂ.é:eL_
Jert. Vibretion 14 1.26 .55 .91 .M 1.8




TABLE 22.4b CONFIGURATION M
n = .47

VMF = 97.55 MPH

OSCILLOGRAPH #5902 OSCILLOGRAP:i #7902
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TARLE 22.5a CONFIGURATION M

ne . W #5903 & #7903
vu' . 104,42 MPY OSCILLOGRAPH RECORD REDUCED DATA
ITEM
MAX | MIN | AVE 2A AVE UNITS
1 - Dreg Link 2.713 | 3.09 .13 -276.0 b
- Drag Link 2.19 | 2.0 A3l L3368 1b
3 - Dreg Linmk 2.y | 2.52 Ak]] -279.4 1b
1 « Indd. Flap
= Inbd. Flap 3.07 | 3.76 L3901 #551.7 RL74.8 | in-1b
3 « Indd, Flap 3.06 | 3.9 .90 5kl 1 in-1b
1 « Pitch Link 2.18 | 2.9 .21 *1. 75 1b
« Pitch Link 1 0 ]2.02 .23 (o] 1
3 « Pitch Link 1.68 |1.8 .26 *12.2 1b
= Nid Chord 2.19 | 2.3k P -¥k6.2 in-1b
1 « M1d Flap 3.62 | k.06 .88 || +l1u4k.8 tn-1d
1 « Mid Torsiom 2.89 | 2.9k 09| -236.4 n-1b
1 « Outdd. Flap 1.88 | 2.65 .3 +48. 4 in-1b
=
Model Attitude 1.97 |1.97 0 -3.55 deg
Collsctive Pitch [P 2. (2.3 .02 +1.66 deg
1 « Cyclic Pitch .28 | 4.43 .3 - .1k deg
« Cyclic Pitch L.13 | k.33 .&0 +3.%0 deg
3 = Cyclic Pitch 3.64 | 3.82 .¥% *1.52 deg
Gyro Roll Pos. 5.19 |5.952 .65 *1.35 deg
Oyro Pitch Pos. b.10 | 4.25 i 4 -2.88 deg
Thrust LT .80 .16 137.7 1b
Dreg L.18 (4. 25 .13 *Th. b 1b
Roll Moment 3.67 |3.69 .0k 1b
Pitch Noment 3.05 |3.06 "1 b
lat. Vidretion 1.93 |1.41 |1.67 .52 1.40
Long. Vibretion ™ 80 [1.09 .58 1.45 "fé“g
Vert, Vidretion 1.84 .3 |1.01 | 1.8 3.65 l .

75

{3



TABLE 22,5b CONFIGURATION M

n

VMF * 104,42 MPH

OSCILLOGRAPH #5%03
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Lockheed -California Compauay,
Burbank, California, Report No.
LR 17013, March 1964, 284 pp.
(Contract DA 44-177-TC-828)
USATRECOM Task ID121401A 14302

Unclassified Report

An analytical and experimental
investigation of a 10-foot diameter
dynamic model rigid rotor helicopten
was conducted with the cooperation
of the NASA Langley Research
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configurations were tested in the NASA Langley Full
Scale Tunnel and two of these were tested to higher
speeds and full scale Reynolds number and Mach number
utilizing Freon-12 in the NASA Langley Transonic
Dynamics Tunnel. A principal focus of the program was
the decoupled or ""matched blade' type of rigid rotor. In
a "matched blade' the in-plane bending stiffness is equal
to the vertical bending stiffness, It wasdemonstrated to
simulated air speeds of 240 mph that this type of rotoris
stable wita extremely small values of control gyro
inertia,
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