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EUSTIS DIRECTORATE POSITION STATEMENT

The REXOR analysis and computer prcgram reported herein is considered to
be a useful tool for the analysis .f the dynamics, handling qualities,
failure modes, performance, and loads of a single four-bladed, gyro-
controlled, hingeless rotor helicopter. The REXOR capability to model
two- or four-bladed teetering or articulated rotors is largely untried.
The REXOR computer program may be used for the analysis of any of the
above rotor types, while the analysis techniques should also be in-
structive in the development of other detailed analyses for helicopter
rotors. The draft of this report was reviewed for technical content
only.

The progress under this contract was monitored by a Technical Monitor
Team consisting of Mr. A. W. Kerr, Headquarters, USAAMRDL; Dr. W. White,
Langley Directorate, USAAMRDL; Mr. S. Hurt, Directorate for RD&E, AVSCOM;
and Mr. II. I. MacDonald, Eustis Directorate, USAAMRDL. Mr. E. E. Austin,
Eustis Dicectorate, provided additional technical review of the draft
final report.

DISCLAIMERS

Thq findings in this report are not to be construed as an official Department of the Army position unless o
designated by other authorized documents.

When Government drawings, specifications, or other data are used for any purpose other than in connection
with a definitely related Government procurement operation, the United States Government thereby incurs no
responsibility nor any obligation whatsoever; and the fact that the Government may have formulated, furnished,
or in any way supplied the said drawings, specifications, or other data is not to be regarded by implication or
otherwise as in any manner licensing the holder or any other person or corporation, or conveying any rights or
permission, to manufacture, use, or sell any patented invention that may in any way be related thereto.

Trade names citedd in this report do not constitute an official endorsement or approval of the use of such
commercial hardware or software.

DISPOSITION INSTRUCTIONS

t Destroy this report when no fonger neceded. Do not return it to the originator,
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1. INTRODUCTION

CONTENTES - OF MANUAL

Voluwne Lil is a user's manual. It is primarily concerned with the
mechanics of operating the program. The user is assumed to be familiar
with the contents of Volumes I and II. Many inputs are required and a
lerge por‘ion of these pages are devotec. to a description of the inputs.
Before discussing the inputs, the configurations the program can model and
what constitutes easy and difficult program modifications are reviewed.
The output plots and tabulations are also described. Due to the extensive
computing time required for a run, a portion of this book is devoted to
describing the run time requirements and time saving procedures. 1In the
final section, the interfacing of the program in its uncompiled FORTRAN
form with the user's machine is reviewed. Included are the series,
sequential processing for time history plots, and Fast Fourier Transform
analysis interface.

1.2 DEPTH OF PRESENTATION

Volume IIT assumes the user has a limited knowledge of the program and
wishes to operate same. It is assumed that he is primarily an engineer
and secondarily a programmer. How to modify the program is not a subject.
The intention is to iet the user input-output the program without a
complete knowledge of the program code. This statement does not preclude
the probable prospect that at least minor program changes will be wanted
for a new configuration.

kil ey il i 5 Tt



2. CONFIGURATIONS MODELED BY REXOR

2.1 MAJOF CONFIGURATION

The program, as presently structured, is limited to helicopter designs
featuring a single main rotor and a tail rotor. However, there is nothing
in the basic mathematical apprcach which limits the program to one lifting
rotor.

2.2 OVERALL CONFIGURATIONS

Although the program is limited to one main rotor, the fuselage configura-
tion is readily variable under one assumption; namely, the user is satis-
fied that the fuselage and its attachments can be treated as one rigid
body with flexible rotor mast and controls and with rotors which are
geared directly to the main rotor. Using inputs alone, a pure helicopter
or a compound configuration with a pusher propeller can be simulated. The
size of the horizontal and vertical tail surfaces can be readily changed.
llote the programming is not highly versatile in that propellers, tail
rotors, and fixed surfaces can be added only at limited locations and
angles. The user, however, will find that programming changes for the
aerodynamic and inertial characteristiecs of items attached to the fuselage
are relatively easy under the assumption given above. If no additional
degrees of freedom such as tail rotor shaft windup or fuselage bending are
needed, then the programming changes can have a "tacked-on" structure.

2.3 MAIN ROTOR CONFIGURATIONS

The program can handle a hingeless or articulated rotor of four blades
quite easily. The hingeless design can be either stiff or soft inplane,
but no soft inplane design has been operated in the program at this writing.
The program has been run however as a "soft" inplane articulated rotor.

The only difference between a hingeless design with a "virtual" hinge and

a blade with a real hinge is in the shape of the blade bending mode in the
blade root area and in the spring matrix describing the elastic character-
istics of the blade structure itself.

The program has interim modifications to handle the two blade teetering
rotor. These changes allow for an independent, fully cantilevered inplane
mode; a collective, fully cantilevered flap; and a teetering rigid body
flap for which a hinged-flap, cantilevered-inplane constraint is
appropriate.

The programming is presently restricted to four blades with the teetering
exception above. Changes to allow for any number of blades would not be a
troublesome modification, but would be extensive. A large number of
variables allow a maximum of four in their dimension statements and would
have to be changed.

o e
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"o basic contvirsurations are modeled, the normal swashplate control
ect-flap feedback control system featuring a small,
with a mechanical feedback proportional to cyclic

hub flap deflections. The prograin also models the external gyro system
the sarme as .or & normal swashplate driven directly from the cyclic stick
through actuators. The difference 1is in the input description vhere soft

springs and a large swashplate inertia are characteristics of the gyro
the inertia may be so

ror the swashplate configuration,
1ow and the spring rutes so high, that it may be appropriate to run the
prograrn with the swashplate degrees or ~reedom locked out. The character-—
jstic frequencies of these modes can be quite high and may lead O computa-
tion or numerical instability for a reasonable azimuth step between time

points.

contiguratlon and dir
isolated conirol gyro

configuration.
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3. PROGRAM INPUT

3.1 RELATIVE ADDRESS/MASTER DATA INPUT SYSTEM

3.1.1 Overview of Concept

REXOR provides for a comprehensive description of a rotocraft.
Consequently, there are a large number of inputs. To provide a high
degree of flexibility in manipulating the input data, the Relative
Address (RA) input system is used. Some attributes of this form of data
management are:

IR T

T

e the order of the data is in..aterial

S i St

i e the same item may tc in the deck several times, the last
one encountered teing used.

TRRRTET
Ak

e only that data which is necessary need be input.

é A relative address system coupled with a master/temporary data set
philosophy, produces an efficient data handling method.

The master data set idea provides a mechanism for good data management
practices. For example, the master data sets could be stored on a
storage device such as tape or disk and retrieved by name. The section
which follows will present details concerning the construction and
content of the date deck.

3.1.2 Data Deck Construction

1
.
b

Data deck construction concepts begin with a series of definitions. The
total collection of data submitted to the computer at any one time is
called a run deck. A run deck is composed of data cards and cocntrol
cards. These two card types will be discussed presently. The collection
of data cards is calle” a data unit. Three types of data units will be
considered as the basic units of data deck construction. These are:

e master deta

e permanent change data

e case data.
Master data is a data unit which will be the base for a series of cases.
A data unit which will permanently change the master data unit currently

in use is called a permanent change data unit. Values of data defined in
this data unit will override corresponding RA's in the master data unit.
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It should be added that permanency is only as long lived as the data deck
in its current configuration. Case data is defined as a data unit which

will temporarily override corresponding master data RA's. The resulting

data will be executed as a case. The generalized data unit concept leave
the user a great deal of freedom in data collection and management.

The data units within a data deck are identified to the program by control
cards. Control card and data card format and definitions follow.

e CONTROL CARD FORMAT,

card columns 1 - 4 contain control characters.
5 - 8 must be left blank.
9 - 72 & comment field.

e CONTROL CHARACTER DEFINITIONS:

9999 "END OF RUN". This card is the last card of a run
deck. It is always required.
8888 "MASTER DATA DECK HEADER" card. This card signals

the beginning of a master data decky i.e., all date
cards which follow, up to the next "BLANK" control
ca.d, constitute a master data deck.

1777 "PERMANENT CHANGE DATA HEADER" card. This card
signals the beginning of a permanent change data
deck$ i.e., all data cards which follow, up to the
next "BLANK" card, constitute a permanent change

data deck.
bbbb* "BLANK" card. This card signals the end of a data
unit.

e DATA CARD FORMAT:

One to five inpvts can be entered on an input card. The card
format is as follows:

#p signifies a blank.

12
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B card field

gis: R 3 3 3

3‘ column def'inition quantity

i

1 -4 Ik TR1 right adjusted

5 — 8 Ik IR2 right adjusted i

11 - 22 F12.0 v §

7 23 - 3k E12.0 v t
iy 2 i

i 35 - k6 B125(0 vy

47 - 58 El2.0 Vh

. 50 - 70 E12.0 v

;i where IR1 is the RA of the first item on the card
; IR2 is the RA of the last item on the card

If one and only one item is being inputted, Vl’ then only IRl isg
required.

WARNING: THE INPUTS ON A GIVEN CARD ARE SEQUENTIAL, . :
i.e., SKIPPING FIELDS, BY LEAVING BLANK, IS NOT i
L ACCEPTABLE. BLANK FIELDS ARE INTERPRETED AS A ZERO 3
3 VALUE.

%; Note the data field specification, E12.0. All inputs are real '{
ﬁg numbers and can be inputted in a variety of ways as described ﬁ

3 in your FORTRAN manual. But remember, an absent decimal point 3
3 has an assumed position at the right of the field. :
k- For tables of length greater than 5, i.e., more than will go on u@
i one data card, let H
& !
4 IRl be address of first entry i

e IR2 be address of last entry of the table

.ﬁ} Then skip the IR fields on subsequent cards.

S RS AR A

Two RA's have been set aside to identify title information to
the program, RA (1) and RA (16).
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e TITLE CARD FORMAT:
Os) L RA (1) or RA (16)
COL 11 - 70 TITLE INUFORMATION

A run deck is composed of any number of data units with the following
restrictions.

e The first data unit must be a master data deck.

e At least one case must be defined.
A case data unit may consist of no changes. However, the presence of a
case must be indicated by a "BLANK" control card. The minimum run deck
would look like that shown in Figure 3--1.

A typical data deck is given on Figure 3-2. ©Note that:

¢ A master data deck may be updated with any number of permanent
change decks

e Change decks and case decks can be interspersed

e Any number of master decks may be present in a run deck. However,
a master deck must be followed by at least one case deck.

Finally, an example of a data deck is presented in Figure 3-3.

3.1.53 Operational Advantages

The opera*tion of the RA system permits categorizing data as either master
data, master override data, or temporary case data. The sys:em gives each
input a unique address number. The advantage of master override is that

a large block of data can be changed in the master due to a change of
blade, the use of trim save cards, etc., for all the cases to follow.

This block of data is easily identified and removed at the end of a series
of cases. Hence the integrity of the master data is readily maintained.

The RA system also permits using the E format readin for data, flags,
summation integers, etc. The internal equivalence within REXOR converts
the numbers to the type actually needed. The inputs may even simultane-
ously be a flag and a physical consvant.




4 9999

BLANK

BLANK

MASTER
DATA

Figure 3-1. Minimum Configuratioa




{ 9999
( BLANK
/ CASE 2

£

{ BLANK
CASE 1

(

( sLank

UPDATE SET B

UPDATE SET &

[

{ 7777

(BLANK

MASTER DATA

Figure 3-2. Typical Configuration




CARD COLUMNS

1 2 3 4 5 6 7
123456789012345678901234567890123456789012345678901234567890123456789012

S — 58 VEHICLE DATA

1000.

180.

2%

le 0.

le ~le

4.

0. 1.

0. O-

—2 b

le «05 -1

1.0

2.00000€ 00 3.00000€ 00 4.00000E 00 1.00000F 01 1.10000E
1. 200006 01 5.00000€ 00 8.00000& 00 9.000COE GO 6.0CJ00E |
7.90000€ 0! 5.,30000€ Ol 5.500006 01 5.6C000E Ol R.NOOOCE

1.0

1.0 1.0 l.0

1.0

ENC OF MASTER DATA
THIS IS A BLADE DATA SEY
9-08-75 SIKORSKY H-34 BLADE REXOR SIMULATIOM MGDEL

0.5494E 0.2385E 02 0.6229E 02
0.1450¢E 0.2750E 01 0.5500€ Ot O0.7500E 01 0.9500€
0.1200€ 0.1375€ 02 0.1575E 02 10,1873 02 0.2150E
0.2400€ 0.2575€ 02 0.2800E 02
0.1744E 0.2928€ 00 Q. 1009€ 00 0,1622F 00 0.1644E
0.1596E 0.14689E 00 0.1784E 00 0,1540E 00 0.1578E
0.1856F 0.1537€ 00 0.2670E 00
0.0 0.64006-01 0.1648E 00 0.2383t 00 0.3120¢
0.4044E 0.4692E 00 0,5435E 00 0.6550F 00 O0.7575E
0.850TE 0.9160E 00 0.)1000E O1L

END OF BLADE DATA SET

5801.
0
21.0
0.0
4.0
END OF CASE DATA

Figure 3-3. Data Deck Card Image Example
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3.2 THE RA SE1 (COMPLETE NUMERICAL LIST)

The listing which follows {Table 3-1) is designed primarily as a memory
aid for the experienced user. Only a brief description of each input is
given. The user is advised to consult Section 3.3, which catepgorizes the

inputs into logical groups and supplies comprehensive information as to
each inputs use.

The following table includes:

» the relative address (RA)

e the equivalenced FORTRAN name

a brief description

e units, if applicabler

e typical values.
For the sake of completeness, addresses which are not currently used are
indicated as OPEN. Program variable dimension information is included
wvhere applicable. A row of *¥¥¥¥ jpndicates the input is used by the

program directly as a RA constant without being equivalenced to a FORTRAN

name. Parenthesis after the FORTRAN name encloses the diminsions of that
name.

A reverse directory, Table 3-2, is given to aid in finding the RA number
when the FORTRAN name is known,

3.3 PROGRAM OPERATION VIA INPUT

The following is a narrative guide to the inruts listed in Section 3.2.
The input data are discussed in logical grcuns which bring out the inter-
relationship of the various inputs as well =« giving details as to the
nature of each input.

Before proceeding some words of caution are given. The program has been
used primarily for analyzing helicopters employing Lockheed's rigid rotor
concept with a control gyro featuring flap bending feedback. ULimited
application of the program has been made to a four-bladed articulated and
a two~bladed teetering rotor. The adapting of the program to other con-
figurations may generate a complete new set of inputs. Program modifica-
tions may be required, and a debugging process expernted. The logic is
complex and new logic paths may be opened with unsatisfactory results.
Numericc may be a problem. In other words, the program should r~t be
expected to be polished and readily adaptable to a variety of
configurations.
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TABLE 3-1. INPUT DATA/RELATIVE ADDRESS TAPLE

33
34
as
36
37
38
9

41

INPUT DATAMELATIVE ADDRESS TABLE

PROGRAM DESCR1IPY ION SAMPLE
SymeOL VALUE

XCSMA X

AZY

TRIMC

TCuT
OPEN
BET

OPEN

(15) TITLE CARD 1 $S-58
DATA

(15) TITLE CARD 2

MAX. LOMG. STICK TRAVEL 1 .,0C00E 073

NO. OF COMPUTATION POINTS/REV 1.8000E 02
DUKING TRIM

(3) ROTOR ROLL MOMENTY (TRIM) +RT 0.0
ROTOR PITCH MOMENT (TRIM)+N.UP 0.0
ROTOR SHAFT LIFT (TRIM) +UP 0.0
MAX REVOLUTIONS TO TRIM 4 ,0000E 00
0.0
SIDESLIFP ANGLE +RT 0.0
2 0.0

0.0
0.0

UNITS

FT

FT-L8
FT-LB

RAD

19




TABLE 3-1 - Continued

RZA

4“2

43

45

&7

48

49

50
51
52
53
Sk

55

57
58
59

60

61

62

PROGRAM
SYMBOL

HARDSP

OPEN

NSDATA

CRSFG

ICONTR

IPUNCH

IPLOT

IPRINT

CASE
NAZ

0

-1
AlS
B1S
THO
THOTR
ALPHA
PHI

SNGBLF

GINT

vT

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION

HARD SWASHPLATE OPTION
IF =1y NO SP D.O.F.

BLADE SECVION AERO FLAG
O=TABLE y1=L INEAR

CONSTANT ROTOR SPEED FLAG
1=CONST. ROTOR SPEED

MASS MATRIX PRINT FLAG. 0=0FF,
1=0N. 1ST PT. TRIM AND FLY

PUNCH A TRIM RESTART DATA DECK
0=0FF 1=0N

PLOT FLAGO=NONE y1=TRIM,2=FLY,
3=B0TH,4=SPECIAL FLY PLOT

PRINT EVERY CCMP. POINT FOR
15T REV OF TRIM. 0=0FF 1=ON

CASE NO.

NO. OF POINTS/REV. IN FLY
MAIN ROTOR SPEED

PROPELLER BLADE ANGLE, +THRUST
LATERAL CYCLIC +N.DN

LONGITUDINAL CYCLIC

SAMPLE

VALUE

1 .0000E

0.0

0.0

1.0000E

0.0

1.0000E

3 .0000E

0.0

5.8020E
2 «4000E
2.3210€

0.0

T.83C1E-

00

0o

00

00

03
02

01

02

+N.DN 6.131RE-02

CULLECTIVE +THRUST * 2.3560E-01

TAIL ROTOR COLLECTIVE +THRUST 9.1368E-02

ANGLE OF ATTACK
BANK ANGLE +RT

SINGLE BLADE FLY OPTION
0=0FF, 1=WN

GYRO EQ. SUB-INTEGRATION
INTERVAL MULT. FACTOR

TRAJECTURY VELOCITY

*+N.UP =5,0684E-02

-1 .4815E-01

0.0

0.0

1.2300F

02

UNITS

RAD/SEC
RAD
RAD
RAD
RAD
RAD
RAD

RAD

FT/SEC

20




TABLE 3-1 Continued

R/Z/A  PROGRAM
SYMBOL

63 GAMMA
&4 OPEN
65 WIMR
66 PIMR
67 QIMR
68 OPEN
69 GLCON
70 GMCON
71 WIMRD
T2 PIMRD
73 QIMRD
T4 WIMRN]
75 PIMRN1
76 QIMRN1
77 AL1TR
78 WITR
79 OPEN
80 TAU

81 R

82 08 (3)

83
84

8% TH1

86 OPEN (4)

87
8%
89

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION
FLIGHT PATH ANGLE +CLIMB
VERTICAL DOWNWASH +DN
ROLL DOWNWASH *RT
PITCH DOWNWASH +N.UP

SWP ROLL CONTROL MOMENT +RT
SWP PITCH CONTROL MOMENT N,UP
D/70T OF ¥IMR

O/DT OF PIMR

D/DT GF QIMR

BACKVALUE OF WIMR

BACKY LUE OF PIMR

BACKVALUE OF QIMR

TAIL ROTOR LONG.s FLAP ANGLE

TAIL ROTOR DOWNWASH +LT

TRIM CONTROL TIwiE CONSTANT
MAIN ROTOR RADIUS

BLADE BENDING NAT. FREQ.
USED IN HARMONIC TRIM

SAMPLE
VALUE

0.0
0.0
9.4481E 00
~T7 «+4834E-03
-6 .2103E-03
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.8492E-02
1.5680€ 01
0.0
1.0000€--02
2.8000€E O1
5 ¢4 940E 00

2.3850E 01
6.2290E 01

TOTAL BLADE TWIST +N.UP AT TIP -1,.,3980E-01

0.0

000
o« o 0
[= - N ]

UNITS

RAD

FT/SEC
RAD/SEC

RAD/SEC

FT-LB

FT-L8B

RAD

FT/SEC

SEC
FT
RAD/SEC

RAD/SEC
RAD/SEC

RAD

T L (e e
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TABLE 3-1 - C. ntinued

INPUT DATA/RELATIVE ADDRESS TABLE

PROGRAM DESCR1PTION SAMPLE UNITS
SYMBOL VALUE

IPITCH STICK DESCENSITIZER AND PITCH 0.0
. ROLL DECOUPLER.O=0FF, 1=0N

FMASS FUSELAGE MASS 3.4000E 02
ENDMZ Z ENGINE TRIM TORQUE 0.0

Hy=2F HEIGHT ABUVE GROUND 1.0000E 03

OPEN (2} 0.0
0.0

HF DISTANCE FROM FUSELAGE AXIS TO 8.0000E 00
HUB  +UP

STR TAIL FIN-ROTOR BLOCKAGE FACTOR 8.50C0€-01

SLTR DISTANCE FROM FUSELAGE AXIS TO 3.3000€E 01
TAIL RUOTOR  +AFTY

DPEN
SLHS DISTAMCE FROM FUSELAGE AXIS TO
HORISONTAL TAIL +AFT

SLVS DISTANCE FROM FUSELAGE AXIS TO 3.,0000E 01
VERTICAL TAIL +AFT

HVS DISTANCE FROM FUSFLAGE AXIS TO 2.0000E 00
VERTICAL TAIL +UpP

EDIT NEW DAYA DECK OPTION 0.0
0=0FFy . NE.O=0ON

OPEN 0.0

ETAE ' EQUIVALENT VELOCITY RATID 9.0000E~01
AT TAlIL

OPEN 0.0
0.0

109 RHO AIR DENSITY 2.0500E-03 SLUG/FT3
110 CORD MAIN ROTOR BLADE CORD 1.3670E 00 FT
111 SMALLA LINEAR AERO COEFF. DCL/DALPHA 0.0

112 DELTO LINEAR AERD COEFF. CDO 0.0

% e RAy

pras.
FT e LT L

AT
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TABLE 3-1 - Continued

PROGRAM
SYMBOL

DELT2
FCF
RLF
FCG

RLG

1226

CHI

OPEN (3)

QKXCS

QKYCS

BETAG

OPEN (2)

HUBL (5)

NGORF

CYCFLG

DEODA

E

INPUT DATA/RELATIVE ADORESS TABLE

DESCK]IPT ION

LINEAR AERD COEFF. DCL/DALPHA2

FEATHER FRICTION
FEATHER STICTIOM BREAK POINT
SWASHPLATE FRICTION

SWASHPLATE STICTION BREAK
PO INT

SWASHPLATE POLAR MOMENT OF
INERTIA

CUNTROL TU SWP PHASE ANGLE
(+) SWP LEADS CONTROL

SPRING CONSTANT ,LONG. STICK
OR GEAR RATIO

SPRING CONSTANT, LAT.
OR GEAR RATIO

STICY

PITCH HURN LEAD AZIMUTM

INGOARD BEARING STATION
DIST. BETWEEN FEATH. BEARINGS
NOT USED

NOT USED

NOT USED

GROUND RUN OR FREE FLY FLAG
O=FREE FLY;1=FIXED SHALT

FLY PLOT SCALE FLAG,RA(298)
O0=SEC/INy1=CYCLES/IN

JE/DIALPHA) AT TAIL FROM WING
PITCH HORN LENGTH

SWP VERTICAL SPRING RATE

SAMPLE
VALLE

0.0
0.0
0.0
0.0

0.0

5.0000€ 00

-5 .8200F-01

0.0
0.0
0.0

3,.5900E-01
2+3900E-01
5.8200€-01
09
0.C
1.5420E 00
S.4170E-01
0.0
0.0
0.0

0.0

0.0

0.0
1.0000€ 00

0.0

UNITS

1/7RAD2
FT-LB
RAD/SEC
Le

RAD/SEC

SLUG~FT2

RAD

FT-tB/FT

FT-LB/FT

RAD

FT

LB/FT
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE i

F/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL YALUE

138 9CG? SWP VERTICAL DAMPING COEFF 0.0 LB/FT/S

129 GMASS SHP AASS 0.0 SLUG

140 O0KGZ2 SWP VERTICAL LIMITER 0.0 LB/FT
SPPING RATE

141 261 SWP VERTICAL SPRING BREAKPOINT 0.0 FT
142 CORAF TRIM OPTION INDICATOR 4.0000E 00

143 TURNLF TURN LOAD FACTOR 1.0000E 00 &

144 TURNSN FLAG FOR TURN LEFT OR RIGHT -1.0000E 00
+=RIGHT

145 C111 INPLANF TO FEATHER COUPLING 0.0
146 C1F1} FIRST FLAP TO FEATHER COUPLING 0.0
147 0OPeN 0.0
148 C2F1 SECOND FLAP T0O FEATHER COUPLNG 0.0
149 UPEN 0.0

150 NMP NU. OF POINTS IN P11.OT CONTROL 4.,0000E OG
TeELES

151 PT (20) PILLY TIME TABLE 0.0 SEC
152 1,0000E 00 SEC
1653 1.0100E 00 SEC
154 8.0000E 00 SEC
155 0.0 SEC
156 0.0 SEC
157 0.0 SEC
1548 0.0 SEC
159 0.0 SEC
160 0.0 SEC
161 0.0 SEC
162 0.0 SEC
163 0.0 SEC
164 0.0 SEC
165 0.0 SEC
- 166 0«0 SEC
167 0.0 SEC
168 0.0 SEC
169 0.0 SEC
170 0.0 SEC

MBI XA T AT B ey TS @
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE

R/A  PRUGRAM DESCRIPTION SAMPLE UNITS
SYMBOL . VALUE

g b R AR S SRS

171 PXCS (20} PILOT LOUNG. SYIZK DISPLACEMENT 0.0 FY
(+) AFT
172 0.0 FT
173 4 ,2000E-02 FT i
174 4 ,2000€E-02 FT g
175 0.0 FT :
176 0.0 FT
177 0.0 FY
178 0.0 Y
179 ' 0.0 FT
180 0.0 T
181 0.0 FT
182 0.0 F1
183 0.0 FT
184 0.0 FT
185 0.0 FY
186 0.0 FT
187 0.0 FT
188 0.0 FT
189 0.0 33
190 0.0 FT
191 PYCS (20} PILUT LAT, STICK DISPLACEMENT 0.0 FY
{+) RT
192 0.0 FT
193 0.0 FT
194 0.0 FT
195 0.0 FT
196 0.0 FY
197 0.0 FY
198 0.0 Y
199 0.0 ET
200 0.0 FT
201 0.0 FT
202 0.0 FT
203 0.0 FT
204 0.0 FY
205 0.0 FT
206 0.0 FY
207 0.0 FY
s 208 0.0 FY
269 0.0 FY
210 0.0 FT
211 PTHO (20) PILOT COLLECTIVE INPUT 0.0 RAD
(+) THRUST

212
213
214
215

T

g)) ‘ux-,\”



TABLE 3-1

- Continued

R/A

216
217
21R
219
220
221
222
223
224
225
226
227
228
229
230

231

232
233
234
235
236
237
238
239
240
241
242
243

245
246
247
24H
249
250

251

252
253
254
255
256
257
258
259
260
261

PTHOTR(20)

INPUT DAVA/RELATIVE ADDRESS TABLE

DESCRIPTION

PI1LOT TAIL ROTOR COLL. INPUT

(+) THRUST

PILOT PROP.
(+) THRUST

CQO000O0O0O0OO0OQOOOOD
DO0O00DOCOO0DODOOODODO

[=}
.

R EE R
(=4

o & o
COO0OO0O0OOODOOO0OODOQ0OOOO0

[~} DO0O0O00COQODO0OO0O0Q0ODOO0OD0

BLADE ANGLE INPUT

©

R
[~ N-N-N-N-N-NoN-N-N]

COO0Q0O000OO0OO0OO

UNITS

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

RAD

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

RAD

R2 D
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLFE ,
R/A  PROGRAM DESCRIPYTION SAMPLE UNITS
SYMBOL VALUE

262 0.0 RAD
263 0.0 RAD
264 0.0 RAD
265 0.0 RAD
266 0.0 RAD
267 0.0 RAD
268 0.0 RAD
269 0.0 RAD
270 0.0 RAD
271 DOEO SWP TO FEATHER GEAR RATIO AT 1.0000E 00

ZERD COLLECTIVE

272 00E1} VARIATION OF D/E-WITH COLL. 0.0 1/RAD

273 FKSPT SHAFT BENDING FLEXIBILITY 0.0

274 YTR TAIL ROTOR LATERAL OFFSET +RT =2.4000€E 00 FT

275 FBLIT (242) FEATHER BEARING INPL. MODE 1.9810E-02

INBOARD ¥ DISPL +FwWD

276 INBOARD Z DISPL +ON =3+ T7420E-05

277 OUTBOARD Y DISPL +FWD 3.9620€-02

278 OUTBOARD 7 DISPL +DN =7 «4900E-05

279 FBLIF (2,2) FEATHER BEARING 1ST FLAP MODE —4.1770E-05

280 1.9610€-02

281 ~8.3580E-05

282 3.9230£-02

283 FRL2F (2,2) FEATHER BEARLING 2ND FLAP MODE -1.0040E-02

284 ~2 «9B880E-02

pui: 13 -2.0070E~02

286 ~7+9750E~02

287 1C (5) DOWNWASH TIME CONSTANT (TRIM) 1.0000E 00 SEC
V4 288 DOWNWASH TIME CONSTANT (FLY) 5.0000€E-02 SFC
289 TR FLAP TIME CONSTANT 1.0000E-01 SEC
L 250 SHAFT BENDING TRIM TIME CONST 0,0 SEC
291 NOT UStED 0.0
IL" 292 TCX PILUT LONGITUDINAL ACTUATOR 2.5000E-02 SEC
a% ' TIME CONSTANT
; 293 TCY PILOT LATERAL ACTUATOR TIME 2.5000E-02 SEC

CONSTANTY
294 TXS FEATHER SPRING 0.0 FT-LB/RD

295 PRI SPECIFIED TRIM ROLL RATE +RT 0.0 RAD/SEC
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TABLE 3-1 - Continued

R/A

296

297

298

301

302
303
304
305
3046
307
3C8
309
310
a1
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334

PROGRAM
SYMB (L

OR1

DSTAF

TSCLE

NVARL

NVARZ2

HVECL

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION

SPECIFIED TRIM PITCH RATE +UP

BL.STA. FOR EFFECTIVE SWEEP
AND DRUOP QUTPUT

PLOT SCALE FACTOR (AB3CISSA)
UNITS PER INCH OF PLOTY

NO. PARAMS., TO BE PLOTTED IN
TRIM

NC. PARAMS, TU BE PLOTTED IN
FLY

CUDE NO. OF PARAM. TO CE
PLOTTED IN TRIM

SAMPLE

VALUE
0.0

2 .1000E

1.0000E

3.0000E

5 «0000E

1 .0000E

2 .0000E
3,0000E
4 0 000E
1 .0000E
1.1000E
1 .2 000E
5«0 000E
8.0000E
9.0000E
6 .0 000E
7.9 000E
5 «3000E
5 «5000E
5+60C0E
R . 0 000E
1.3000¢
9 .0000E
8 .1 000F
4 .7 000E
7 .0000E
R .5 0C0E
8.6000E
8 . 7000E
8 «B0O00OE
8.9000F
1.40C0E
1.5000¢E
5.1000E
5+ 2 000E
0.0
ODO
0.0
0.0
0.0

01

00

01

01

UNTTS

RAD/SEC

FT

-
&

o
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TABLE 3-1 - Continued

344

345

346

347

348

349

350

351

PROGRAM
SYMBOL

OPEN

QKXCSG

QKYCSG

PS1IPG

CHIG

Z0BL

MUB

PXPZ

PYP2

1ZZGR

TAUACT

GSKL

GSOL

GFDOL

GSKM

GSDOM

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION

LONGe STICK SPRING FOR CONTROL
GYRD COMMAND

LAT. STICK SPRING FOR CONTROL
GYRU COMMAND

SWP ACTUATOR PHASE ANGLE
CONTRGL GYRO SIMuL.

STICK-TO-GYRO PHKASE ANGLE
(+) GYRO LEADS STICK

I-0ISPL UF BLADE COORD SYSTEMS
RELe TO ROTOR SYSTEM

GYRO UNBALANCED MASS

X~OFFSET OF UNBALANCED GYRO
HASS (+) FWD

Y-OFFSET OF UNBALANCED GYRO
MASS (+) RT

GYRD POLAR INERTIA

SWP ACTUATOR TIME CONST FOR
CONTROL GYRO SIMULATION

GYRO SPRING,ROLL AXIS

GYRO SPRING,ROLL-PITCH
CUUPLING

GYRU DAMPERROLL-PITCH
COUPL ING

GYRU SPRINGPITCH-ROLL
COUPLING

G'YRO SPRING,PITCH AXIS

UNITS

FT-LB/FT

FT-LB/FT

RAD

RAD

FT

SLUG

FY

FT

SLUG-FT2

SEC

FY-LB/RD

FY-LB/RD

F~LB/R/S

FT-LB/RD

FT-LB/RD

ics

i
AN

==
SF3:
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TABLE 3-1

- Continued

i el

R/A  PRUGRAM
SYMBOL

357 GFKDM

358 GFDDM

359 GFKDL

360 IZZGNR

361 1XX6

362 GRX

363 GROD

366 XTHTF
365 YPHIF
266 HMASS
367 OPEN

368

369

370

371 CLAG

372 XFBAR
373 YFBAR
374 IFBAR
375 FKS

376 XPHCON

377 XTHCON

378 CPHDSP

379 CTHOSP

(4)

DESCRIPTION

GYRO DAMPER,PITCH-ROLL

COUPLING

GYRO DAMPER,PITCH AXIS

GYRO DAMPER,ROLL AX1S

GYRO POLAR INERTIA,
NON-ROTAT ING

SWP ROLL INERTIA

GYRO ROLL-TO~SWASHPLATE GEAR

RATIO

GYRO PITCH-TO-SWASHPLATE GEAR

RATIO

PARTIAL(X—FUSELAGE/THETA-SHFT)

PARTIAL{Y-FUSELAGE/PHI-SHAFT)

MASS OF THE HUB

INPLANE LAG DAMPER CONSTANT

CG LOCATION IN XF
FUSELAGE YF
COORDINAYES ZF

SHAFT BENDING SPRING

SWASHPLATE
IN CONTROL

SWASHPLATE
IN CONTROL

SWASHIPLATE
IN CONTROL

SWASHPLATE
IN CONTROL

SPRING (ROLL)
AX1IS

SPRING (PITCH)
AX1S

DAMPER (ROLL)
AX1S

DAMPER (PITCH)
AX1S

+FND
+RT

+DN

INPUT DATAARELATIVE ADURESS TABLE

SAMPLE
VALUE

0.0

0.0
0.0
1.0000€ 01
0.0
0.0
0.0
0.0
2.5722E 04
6 .0 000E-01
0.0
0.0
1.0000€ 00

1.0000E 00

1.0000€E 00

0.0

0.0

UNITS

F-LB/R/S

F-LB/R/S
F-LB/R/S

SLtUG-FY2

SLUG-FT2

SLu6

F-LB/R/S
FY
FY
FY
FT-LB/RD

FT-LB/RD

FT-LE/RD

F-LB/R/S

F-LB/R/S

sl e et BT s
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TABLE 3-1 - Continued

R/A

380
381
382
383
384
3as
386
387
388
389
390
391
392
393
394

395

39

397

398

399

«00

PROGRAM
SYMBOL

OPEN (15)

KFPHG

RFBL

PSIFBL

CAPHIS

IFLEX

OPEN (37)

INPUT DATA/RELATIVE

DESCRIPTION

GYRO STICTION

RADIUS AT INBOARD END OF
FEEDBACK LEVER

AZIMUTH INBOARD END OF
FEEDBACK LEVER. LEADS BLADE

SHAFT T0O SWP COUPLING

SHAFT BENDING FLAG
0=0FF 41 =0ON

ADDRESS TABLE

CO0O00DO0O0O0O0OOODOOOO
EEEEEEEEEEEEE

OO0 Q0O00CO0O0O0ODODO0O0O0O0O0OO0O0OO
EEEEREEEEEREEEEEEEEE
00000 DOOOO0COOOOOOOORO

[~ HoR-NoNoNol-NoNeNoNoNol-Ke No)

SAMPLE UNITS
VALUE

L8

FT

RAD
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EMTEVE A SO STRWAS P T Ty St i s
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PROGRAM
SYMROL

INPUT DATA/RELATIVE ADODRESS TABLE

DESCRIPTION

MAXeLONG-STICK ACTUATOR RATE
LIMIT

MAX.LAT.STICK ACTUATOR RATE
LIMIY

SINGLE BLADE TRIM FLAG
0=0FF » 1=0ON

BODY AIRLOADS COEFF MATRIX

FX
FY
F2
MX
MY
M2

CUE
DUE
DUE
DUE
DUE
DUE

T0
T0
T0
T0
T0
T0

LOADS DUE
SIDESLIP

LOADS DUE

ASYMMETRY +FwWD
ASYMMETRY + RT
ASYMMETRY DN
ASYMMETRY RT
ASYMMETRY N.UP
ASYMMETRY NeRT

TO QUADRATIC

TO LINEAR SIDESLIP

SANMPLE
VALUE

O0O0OO0OOOOOCODOO0O0OO
EEEEEEEEEEE .
[cR~-NeR-NoleNeN-NelNeNolN oo -]

1.0000E 03

1.0000E 03

0.0

0.0

0.0
-2 «.0000E~01?
0.0
0.0
0.0
0.0

UNITS

FY/SEC

FT/SEC
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INPUT DATA/RELATIVE ADDRESS TABLE

R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE
459 FMN (1y4) LOADS DUE TO WING ROLL DAMPING 0.0
460 0.0
461 0.0
462 0.0
463 0.0
4 G 0.0
465 FMN  (1,5) LOADS OUE TO HORIZONTAL TAIL 0.0
464 0.0
467 ~3 ,6000E-02
468 0.0
469 -1.0000E 00
470 0.0
471 FMN {1,6) LUOADS DUE TO VERTICAL TAIL 040
&12 -5 .9 000E-02
473 0.0
474 0.0
475 0.0
LT6 1.67T00E 00
477 OPEN  (13) 0.0
478 0.0
479 0.0
480 0.0
481 0.0
482 0.0
483 0.0
484 0.0
485 0.0
486 0.0
487 0.0
488 0.0
489 0.0
490 IAMCS FLAG FOR AMCS (ISOLATED GYRO) 0.6
1 = AMCS SIMULATION
491 QPEN (3) 0.0
492 0.0
493 0.0
494 YCSMAX LATERAL STICK TRAVEL LIMIT 1.0000E 03 FT
495 OPEN (3) 0.0
496 0.0
498 NRAD NO. OF BLADE STATIONS 1.3000€ 01}
33
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TABLE 3-1 - Continued

R/A

499

500 KSTART

501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

S4}
542
543
544
545

PROGRAM
SYMBOL

NINC

SX

oM

(«0)

(40)

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION

STATION INTERVAL USED
STARTING STATION

BLADE STATION

BLADE DISTRIGUTED MASS SLUG/FT

SAMPLE

VALUE

1 .0000E
2 «0000E

1.4500E
2.T7500E
5 «5000E
7 .5 000E
9 +5000E
1.2000E
1.3750E
1.5 750E
1.8750E

O00DODOOOO

COQO0OODOOO0O0OO0OOOOOO0O0OO0OOOO00O0O

[~ N-NeNoNoNoNoNol-Nol-lNoN=Ro ool

1. T440E

(1]4]

00

2.9280E-01
1.0090E-01
1.6220E-01
l -6440E-01

UNITS

34
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TABLE 3-1 - Continued

R/ZA

546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
5 b
565
566
567
568
509
570
571
572
573
574
575
576
577
578
579
580

PROGRAM
SYMBOL

581 VEQ1

5A2 DVEOQL

584 VEOQ2

584 DVEQ2

585 KXCS

INPUT DATAMRELATIVE ADDRESS TABLE

DESCRIPYTION

INITIAL AIRSPEED,LONG. STICK
DESENSITI ZER

DEFINES THE TRANSITION FROM NO
CORRECTION TO FULL CORRECT.

INITIAL AIRSPEED PITCH-ROLL
DE-COUPLER

DEFINES THE TRANSITION RANGE

LONG.DESENS ITIZER FEEDBACK
RATIO

SAMPLE
VALUE

1.5960€-01
1.689%E-01
1.7840€-01
1.5400E-01
1.5780E-01
1.8560E~01
1.5370E-01
2 .6 T00E~01
0.0

Q000000 OOOOOOOO0

o & ¢ & ° ¢ 9

CO0O00O0OO0O0O0OOOCOOOOODO
L]

[=]
R
[-N-N-N-N-]

0.00
)
o

(=]
"« s 00
Qoo0o0o

=4

O'O

0.0

o.o

UNITS

FY/SEC

FT/SEC

FT/SEC

FT/SEC




PABLE 3-1

- Continued

—

R/A PROGRAM
SYMBCL

586 KYCS

587 KXPR

588 XCS1

589 XCS2

590 YCS1

591 PQENG

597 PQEOM

593 K1PRM

594 K2PRM

595 TAUG

596 OPEN
597
s9g
599
6C0

601 SY

602
603
604
605
606
607
608
60¢
610
611
612
613
614
615
616
617
618
619
L20

(5)

(40)

DESCRIPTION

LAT. DESENSITIZER FEEDBACK

RATIO

ROLL-TO—P1TCH STICK FEEDBACK

RATIO

LONG» DESENSITIZER LIMIT

LONGe. DESENSITILZER pLUS P1TCH-
ROLL DECOUPLER LIMIT

LAT. DESENSITIZER LIMIT

TORQUE VS GEN. SPEED RATIO

TORQUE VS ROTOR

ACCEL. FEEDBACK

speeD FEEDBACK

COMPRESSUR TIME

BLADE ELEMENT C
RELATIVE TO 1/4

SPEED RATIO

GAIN

GAIN

CONST ANT

G LOCATION
CHORD +FWD

36

INPUT DATA/RELATIVE ADDRESS TABLE

0.0

O.o

0.0

0.0

0.0

0.0

0,0

0.0

s o 9 o
[ X=N=N=

oo

o«
[~ N =N

OOOOOOOOOO
¢ o ®

OQOOOOOOO
e o o o 8 o o & &
OOOOOOOOOO

SAMPLE
VALUE

UNITS

FY/R/S

FT

F1

FT
F-LB/R/S

F-LB/R/S

SEC

T S




sy

g

TABLE 7?-1 - Continued

R/A PROGRAM
SYMB QL

621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640

641 PSITHR
642
643
b44
645
646
647
648
649
650
651
652
652
654
655
656
657
678
659
660

661 GLCN

6062 GMCN

663 TEETER

{20)

INPUT DATARELATIVE ADDRESS TABLE

DESCRIPTION

PILOYT ENGINE SPEED

GYRD ROLL CONTROL MOMENT
TRIM INITIALIZATION +RT

GYRO PITCH CONTROL HOMENT
TRIM INITIALIZATION +N.UP

TEETERING ROTOR STHULATION
1 = ON

SAMPLE
VALUE

CO0OO0OO0OCO0OO0OOOOUOOLOOOOOOO0OO0O
L]

. .
OOOOOOOOOOOOOOOOOO'OO O00O0O0O0OO0O00COO0OO0O0OO0OOCOOCO

COO0OO0ODOO0OV0ODODOOD20000

UNTTS

FT
ry

RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC

FT-LB

FT-Lt




TABLE 3-1

- Continued

i

g

e T

R/ZA

664

665

666

667

668

669

670

671
672
YE]
6Th
675
676
677
o78
6719

6RO

681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697

PROGRAM

SYmMs (b

APHI

BPHI

APS ]

8PS1

ATH

RTH

ATC

OPEN (9}

NMP AT

PTAUTGL(20)

DESCRIPTION

GAIN FACT(RS

A=PHI]

GAIN FACTORS
B~PHI

GAIN FACTORS
A-P5S1

GAIN FACTORS
B-PS1

GAIN FACTORS
A-THETA

GAIN FACTORS
B-THETA

GAIN FACT(RS
A~THETA-C

NO. OF AUTOPILOT POINTS

IN

IN

IN

IN

IN

IN

IN

AUTOPILOT TIME

CONTROL

CONTROL

CONTROL

CONTROL

CONTR OL

CONTROL

CONTROL

EQ.S

EQ,S

EQ.S

EQ.S

EQ.S

EQ.S

EQ.S

INPUT DATA/RELATIVE ADDRESS TABLE

0.0

o
.
o

CO0OOO0OO0O0O
[
DO0OQOOOoO0OQO

CQOO0OD0DOO0O0OO0OCO
e o 8 8 g o @
COO0OOOCOQCOODO0O

[« N =]
L)
[~ -]

SAMPLE INITS
VALUE
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TABLE 3-1 - Continued

INPUT ODATA/RELATIVE ADDRESS TABLE

R/A  PROGRAM DESCR1PT ION SAMPLE UNITS e
SYMBOL VALUE i

¥ 698 0.0
699 0.0

3 700 0.0 :
o Tt
o 701 PXCSATI20) AUTOPILOT LONG. STICK 0.0
‘ 702 0.0
;. 703 0.0
k- 705 0is0
i 106 0.0
14 707 0.0
L 708 0.0
709 0.0
‘ 710 0.0
R 711 0.0
& 712 6.0
e 713 0.0
s T14 0.0
By 71% 0.0
k: 716 0.0
: 717 09
718 0.0
719 0.0
- 720 0.0
8 721 PYCSAT(20) AUTOPILUT LAT. STICK 0.0 S
. 122 0.0
E 723 0.0
! 724 0.0
¢ 726 0.0
. 727 0.0
. 728 0.0
2 729 0,0
, 730 0.0
, 731 0.0
732 )l
s 733 0.0
: T34 0.0
51:1I . 735 0 .0
A 736 0.0
737 Ose:0
738 0.0
A 739 0.0
740 0.0 :
i T4} PTHOAT(20) AUTOPILOT COLLECTIVE 0.0 i
T42 0.0
I 743 0.0
i T4ds 0.0
K 2
i £
Ir.:| A
X I_
B
- ;
i §
I_.- i \;
b 3
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TABLE 3-1

- Continued

R/ZA

745
T46
747
748
749
750
751
752
753
754
755
756
757
758
759
760

761
762
763
T64
765
T66
767
To6pR
769
770
771
772
773
T74
175
776
777
T78
779
TR0
781
782
783
784
785
786
787
88
749
790
791
792
793

INPUT DATA/RELATIVE ADDRESS TABLE

PROGRAM DESCRIPTION
SYMBOL
BMS1I (1,1) 40 Y, INPLANL MODE + FWD

SAMPLE
VALUE

CO0O0O0OOOO0OO00O0OO0O0OOO

QOO0 O0O0O00OO0OO0OOOO0OO

o
.
o

6.4000E~-02
1.6480E-01
2 +3830E-01
3.1200E-01
4 o0 440E-01
4 .6920E-01
5.4350E-01
6.5500E~-01
7.5750€E-01
8.507E-01
9.1600€-01
1.0000E 0O
0.0

OCDOLULOODODOO0OO0ODO0OO0ODOOO
CO0OO0OPDO0OOOOO0DODOO0OODO0OO0

UNITS
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TABLE 3-1 - Continued

TS ) e S

3
,-' INPUT DATA/RELATIVE ADDRESS TABLE
R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE
794 0.0
; 795 G0
0 796 0.0
& 797 0.0
798 0.0
:« 799 0-0
i 800 0.0
: 801 BMS1I (1,2) 40 2, INPLANE MODE + DN 0.0
802 -1.2160E-04
803 -2 .4 8B0E-04
804 -2 .6 4B0E-04
805 -2 <5100E-04
806 -2.1 160E—04
807 ~1 +7500E-04
808 -1.2740E-04
809 ~%+3930E-05
810 4 .5900E-05
811 13410E-04
812 1.9B80E-04
813 2 «8340E-04
814 0.0
815 0.0
816 0.0
817 0.0
818 0.0
819 0.0
820 0.0
a21 0.0
822 0.0
823 0.0
824 0.0
825 0.0
826 0.0
827 0.0
828 0.0
829 0.0
830 0.0
831 0.0
832 0.0
P 833 0.0
834 0.0
835 0.0
836 0.0
837 0.0
838 0.0
839 0.0
840 0.0

841 BMS1I (1,3) 40 DY/DSy INPLANE MODE +FWD 0.0
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TABLE 3-1 ~ Continued
INPUT DATA/RELATIVE ADDRESS TABLE
R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE
_ 842 3.6590E-02
843 3.6710E-02
"’:? 844 3.68‘05’02
4 645 3 .6900E~02
E 846 3.7010€-02
e 847 3 .7080E-02
e 848 3.7150E-02
. €49 3 .7230E-02
- 850 3 .7280E-02
- 851 3.7310E-02
58 852 3.7310€-02
g 853 3,7320E-02
854 0.0
~ 855 n.0
& 856 -0
857 0.0
A 858 0.0
859 0.0
860 0.0
861 0.0
£62 0.0
863 0.0
& 864 0.0
2 9 865 0.0
& ;‘ 866 0.0
L 867 0.0
N 868 0.0
869 0.0
+ 8 R70 0.0
% | 871 0.0
872 0.0
873 0.0
874 0.0
RTS 0.0
e 876 0.0
877 0.0
T 878 0.0
," 879 0.0
880 0.0
-4 = 881 BMS1I (1,4) 40 DZ/DS, INPLANE MODE +DN 0.0
o 882 -7.0530E-05
. 883 -1 «9390E-05
884 2 «2200E-07
88% 1.0210€-05
886 1.7570E-05
887 2 .1 000E~-05
888 2.45T06-05
889 2.920E-05
890 3.3500€-05

42




TABLE 3-1 - Continued
INPUT DATA/RELATIVE ADDRESS TABLE
R/A  PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE

891 3.6260E-05
892 3.T210E-05
893 3.75506-05
894 0.0
895 0.0
896 0.0

2 897 0.0

1 a98 0.0
899 0.0
900 0,0
901 0.0
902 0.0
903 0.0
904 0.0
905 0.0
906 0.0
907 0.0
908 0.0
¥N9 0.0
910 0.0
911 0.0
912 0.0
913 0.0
914 0.0 S
915 0.0
916 0.0
917 0.0
918 0.0
919 0.0
920 0.0

3 921 BMSIF (1s1) 40 Y, 1ST FLAP MUDE + FWD 0.0

7 922 -1 ¢3550E-04
923 ~2 «8560E-04
924 -3 . 1840E-0&
925 ~3,.1760€6-04
926 -2 «B940E~04
927 -2 .5 4R0E-04
928 -2 «0230E-04
929 -9 ,8390E-05
930 2 «2580E-05
931 1.5120E-04
932 2 4 B40E-04
933 3.7700E-04
34 0.0
Qa5 0.0
936 0.0
937 0.0
938 0.0
939 0.0




TABLE 3-1 - Continued

INPUT DATARELATIVE ADDRESS TABLE

R/A  PROGRAM OESCRIPTION SAMPLE UNITS
SYMBCL VALUE

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

AMS1F (1,2) 40 Z, 1ST FLAP MODE + DN 0.0
6.3370E-02
1.6340E-01
2 .3660E-01
3.1020E~-01
4.0250€-01
4.6T30E-01
5e4160E-01
6.5340F-01
7.5620E~01
8 ,4990E-01
9.1560E-01
1.0000C 00

OCD0DO0OO0ODODOCOLOOOOOOCOOO
OO0 0OO0OODOOOOODO




TABLE 3-1 - Continued

R/A

9R9
990
991
992
993
994
995
996
997
998
999
1000

1001
1602
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
101«
1015
10146

PROGRAM
SYMBOL

BMS1F

(1,3) 40

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION SAMPLE

VALUE

[~ NeNoNeNoNe oo No o NeNo
EEEEEEEEEER
COO0OO0OO0OO0O0OODODOOQO

+FWD 0.0
~T.83TE-05
-2 « T6BOE-05
-6.9320E-06

5T7340E-06
1.6650E-05
2.2910E-05
2«9 TC0E~05
3.9660E-05
4,.8210E-05
5 ¢4 09E~0Q%
5.6320E~05
5+.7T190E-05
0.0

0.0

0.0

DY/DS, 1ST FLAP MODE

.
o

COO00O0ODO0O0OO0OO0O0OOCOOODO0OO

DO0OO0OO0O00OCO0O0OVODOO0ODOODOO

UNITS




TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE

PROGRAM DESCR1PTION
SYMBOL

AMS1F (1,4) 40 DZ/DS, 1ST FLAP MOOE 0.0
3.6220E-02
3.6530€6-02
3.6 700E-02
3.6850E~02
3.7000€-02
3,.,7100€-02
3.7200E-02
3.7330E-02
3.7430E-02
3.T7500E-02
3.7520€E-02
3.7530E-02

¢ o o 9 u »

9 & o & ¢ & ¢ ¢ & 0 0

OCO0OO0OQOOLOOOCODOOO0OOO0OOOO0OOOODOC0C

QOQCODODOO0O0OO0OO0OO0OODOOO0OO0ODOO0O0O00O0O0OO0C

BMS2F (151) 40 Y, 2ND FLAP MODE + FWD 0.0
-3.2390€E-02
~T7 «9960E~02
-1.0820E-01
-1,28T70E-01
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TABLE 3~1 - Continued 1
INPUT DATA/RELATIVE ADDRESS TABLE 14
R/A PROGRAM DESCRIPTION SAMPLE UNITS o
SYMB OL VALUE &
1086 -1.3990E-01
1087 -1.3700E-01
1088 -1.2140E-01
1089 -7 .2 TA0E~0 2
1090 -2.60T0E~03
1091 7.8100E-02
1092 1.4070E~01
1093 2.2410€-01
1094 0.0
1095 6.0
1096 0.0
1097 0.0
1098 0.0
1099 0.0
1100 0.0
1101 0.0
1102 0.0
1103 0.0
1104 0.0
1105 0.0
1106 0.0
1107 0.0
1108 0.0
1109 0.0
1110 0.0
1111 0.0
1112 0.0
1113 0.0
1114 0.0
1115 0.0
1116 0.0
1117 0.0
1118 0.0
1119 0.0
1120 0.0
1121 BMS2F (192) 40 Zy 2ND FLAP MODE + DN 0.0
1122 - =1.28B0E~01
1123 ~3.1990E-01
1124 ~4 .3 680E-01
1125 -5 .,25T0E-01
1126 -5,8280E-01
1127 -5 .8060E-01
1128 -5 ,2720E-01
1129 -3 .3560E-01
3 1130 -3 ,7480E-02
L 1131 3,2340E-01
4 1132 6.11%E-01
k. 1133 1.0000E 00
B 1134 0.0




TABLE 3-1 - Continued

PRACEZ R >, A<

INPUT DATA/RELATIVE ADDRESS TABLE

R/A

1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152

1153.

1154
1155
1156
1157
1158
1159
1160

1161
1162
1162
llo4
1165
1166
1167
1168
1169
1170
117
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183

PROGRAM
SYMBOL

BMS2F (143) 40

DESCRI1PT ION

DY /DS,

2ND FLAP MOODE

+FWD

SAMPLE

VALUE

o o v ©
(=X Ne NN

[=NeNeNeNoReNal-Nall=-NoNo NN NoNo N~ NoRolo NN le Nl
OCO000CO0O0O00OOO0O0O0O0O0OO0OO0OO00OO

0.0

-1.8420F-02
-1 .5640E-02
~1.2300E-02
~T+75106-03
-9.1720E-04
4 +50ME-03
1.1190E-02
2.1210E-02
2 «9390€~02
3 .4 550E-02
3.6380E-02
3.,7070E-02
0.0

0.0

0.0

«0

0

0.
0.
O.
0.
O.
0

OC0OO00O0O

UNTTS &




TABLE 3-1 - Continued

e

R/A

i 1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
119
1195
1196
£3.- 1197
~ 1198
1199
1200

O,

s 1201
b 1202
A 1203
b 1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232

INPUT DATA/RELATIVE ADDRESS TABLE

PROGRAM DESCRIPTION
SYMBOL

BMS2F (1,4) 40 O0Z/0S, 2ND FLAP MODE

SAMPLE
VALUE

QODOO0OQOOO0OOOOOOOQO0
EEEEEEERE )
CO0OO0O0OO0OO0O0OOUOO0OO0O0O0OO

+DN 0.0
«7.3380£~02
-6 .2 T760E~02
-5 .1970E-02
~365250F~02
~9.0460E-03

1.28106-02
4.1240E-CG2
8 . T130£-02
1.2840E-01
1.5730e-01
1.60840E-01
1.7260€-01

0DO0O000ODO00O0O0O0OOO0OO00ODO0

O0O00O00OLOOO0OOOQOOOCO0O

UNITS

49
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TABLE 3-1 - Continued

PROGRAM
SyMa oL

BLADK (3,3)

CTRIM

CFLY

CZERO

CONKX

(2)

OPEN

DCMR

IHAFLG

OPEN (&)

IHAPLT

DGDHG

OELCD

INPUT DATA/RELATIVE ADCRESS TABLE

DESCRIPTION

BLADE STIFFNESS MATRIX

BLADE MODE DAMPING
AFTER 1 SEC OF TRIM

BLAUE MODE DAMPING
DURING FLY

BLADE MUDE DAMPING
AT TRIM INITIALIZATIONM

TAIL ROTOR (DELTA 3) FLAP-
FEATHER COUPLING

INCREMENY AL BLADE CM FOR TAR

FLAG FOR HARMONIC ANALYSIS

0=0FF,1=0N

HARM.ANAL PLOT FLAG»O=NONE

SWP ROTARY-TO-VERT. DAMPING

LB/ULFT—LB-RAD)

BLADE ELEMENT CD ADJUSTMENT

SAMPLE
YALVE

COO0OO0O000OCQ
® 0o 8 o o o

[=NeoNeNeNeN-NoN]

1.3910€ 01
6.8610E-03
5.8230E-01
6.8610E-023
1.3270€~02
1.2710E 00
5.8230E-01
1.2710E 00
3.26108 02

5. T000E~04

5. TOO0E-0%

5« TOO0E~-04

0.0

FT-L8
FT-L8
FT-LB
FT-LB
FT-LB
FT-LB
FT-LB
FT-LB
FT-LB

F-LB/R/S

F-LB/R/S

F-LB/R/S

R L RS T, i

ISy
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& TABLE 3-1 - Continued |
INPUT DATA/RELATIVE ADDRESS TABLE
R/A  PROGRAM DESCRIPT ION SAKPLE  UNITS
SYMBOL VALUE E
i 1265 OPEN 0.0
1266 BETA BLADE CONE ANGLE +UP 0.0 DEG
E 1257 TAU BLADE SWEEP ANGLE +FWD 0.0 DEG
: 1268 GAMMA BLADE DROOP ANGLE DN 0.0 DEG i
£
1269 PHIREF BLADE REFERENCE FEATHER ANGLE  1.5000E 01 DEG e
4 +N.UP "‘
i b
1270 BFAS BLADE BEARING CONE ANGLE +UP 0.0 DEG 4
1271 QPEN  (5) 0.0 4
1 1272 0.0 9
1273 0.0 ke
1274 0.0 s
1275 0.0 i
1276 GASTOP SWP STOP CONTACT ANGLE 0.0 RAD I
-4 1277 GXSTOP SWP STOP SPRING CONSTANT 0.0 FT-LB/RD
1278 RRK YAW DAMPER GAIN 0.0 14
1279 TWTR TATL ROTOR WASHOUT TIME 5.0000E 00 SEC .
1280 TCTRA TAIL ROTOR ACTUATOR TIME CONST 3.5G00E~02 SEC §
1281 OPEN (5) 0.0 %
A 1282 0.0 8.
1283 R '
1284 0,0 b
1285 0.0 ;
1286 sasess PH OR TORSION NAT. FREQ, 0.0 RAD/SEC il
HAKMONIC TRIM .o
1
4 L
o , 1287 OPEN (4} 040 .
1288 0.0 :
i 1289 0.0
1290 0.0
e
b 1291 SS SPLED OF SDUND 1.0960E 03 FT/SEC
1292 OPEN (8) 0.0
1293 0.0
1294 0.0
1295 0.0
1296 0.0




e L . D T xy
: ~ \
3
E :
£
t; R
: ti
X #4
- o _
i i
39 TABLEF 3-1 - Continued
= §
s i
i “
e ' ]
¥ INPUT DATA/RELATIVE ADDRESS TABLe'ﬁ x
i | :
4 R/A  PROGRAM DESCR1PT ION T SAMPLE UNITS ¥
N SYMBOL YALUE 3
g
£ 1297 0.0 7
8 1298 0.0, &
fr: 1299 0.0° .
§§ 1300 IBLADE DELTA CM (PTION FLAG 0.0 ?

1301 81 {40) BLADE DISTRIBUTED MOMENT OF 1.4 660E-01
INERTIA ARQUT CGy SLUG-FT
1302 1.1210E-02
1303 9.TTTOE~03
1204 1.6950E~02
1305 1.6120E~02
1306 1.6440E~02
A 1307 1.7060£-02
5 1308 1.7920€-02

e

e

A TR

s .?'::. ,'s

St

o

3 1309 1.51806-07
& 1210 1.54106~02

39 1311 1.8140E-02
v 1312 1.5270E-02
1313 2 .7680F~02
3 1314
= 1315
1 1316
x 1317
8. 1318
. 1319
-4 1320
5 1321
i 1322
1323
o 1324
By 1325
1326
1327
1328
. 1329
o 1330
ks . 1331
2 133¢
% 1333
3 1334
1335
1336
1337
1338
1339
1340

R e s T

L]
i

. s
¥

o e e g o

o & & 0 9 o
[ooNoReRaRulloNeNol-NelNeNale NNl oNeNe NNl N—)
F

000D OODOOO0OOOLOOOOOODOOOOOO

(=3
.
o

1341 DCUEF (4) DAMPING COEFFICIENTS
HAFMONIC TRIM
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TABLE 3-1 - Continued

RZA

1342
1343
1344

1345
1346

1347

1348
1349
1350
1351
1352

1353
1354
1355
1356
1357
1358
1359
1360

1361

1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379

PROGRAM
SYMBOL

KTI
KTO

DCMR1

HTR

YP
THRCON
TORCON
PARCON

OPEN (8)

DSOGJ (40)

DESCRIPT ION

BLADE INBOARD TAB STATION NO.
BLADE OUTBOARD TAB STATION NO.

DELTA CM. CAN BE OPTIUWNALLY
USED. SEE RA(1300)

HEIGHT OF THE TAIL ROTOR +UpP
PROP LAT. OFFSEY +RT
PROP THRUST CONSTANT
PROP TORQUE CONSTANT

PROP ADVANCE RATIC CONSTANT

RECIPROCAL OF TORSTONAL
STIFFNESS GJ

INPUT BATA/RELATIVE ADDRESS TABLE

SAMPLE
VALUE

0.0
o.o

0.0

4.T7500E 00

0.0

COCO0OO0O0O0OO0OO0
o & o 8 9 8 0 o
CO0OO0OO00OOO

(=]
[}
[=]

OO

COOQOCOOOOOOOOO0
« 9 6 0 0 0 0 ¢
QO0O0O0O0OOODOOOOOOOCQCOO

UNITS

F

3

omyEaT

T




TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE

R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE

1380 0.0

1381 0.0

1382 0.0

1383 0.0

1384 0.0

1385 0.0

1386 0.0

1387 0.0

1388 0.0

1389 0.0

1390 0.0

1391 0.0

1392 0.0

1393 0.0

1394 0.0

1395 0.0

139 0.0

1397 0.0

1398 0.0

1399 0.0

1400 0.0

1401 TCT QUASI-STATIC TORSION TIME 0.0 SEC
CONSTANT

1402 DTH1 BL. STA 1 FOR ELASTIC TWISY 0.0 FY
OuUTPUT

1403 DTHZ2 BL. STA 2 FOR ELASTIC TWIST 0.0 FY
OUTPUT

1404 TTFLAG TENSION-TORSION PACK OPTION 0.0
O0=0FF , 1=0N

1405 OPEN (&) 0.0

1406 0.0

1407 0.0

1408 0.0

1409 YIV1 INPL DISPL,TT PACK INBD END 0.0
MODE 1, +FWD

1410 YIV2 MODE 2, +FWD 0.0

1411 YIV3 MODE 3, +FWD 0.0

1412 21V1 OUTPL DISPL,TT PACK INBD END 0.0
NODE 1,+DN

1613 21vV2 MODE 2y *DN 0.0
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TABLE 3-1 - Continued
INPUT DATA/RELATIVE ADDRESS TABLE
R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE

1414 Z21V3 MODE 3, +DN 0.0
1415 YOVl INPL DISPL,TT PACK OUTBD END 0.0

MODE 1, +FWD
1416 YOV?2 MODE 2, +FWD 0.0
1417 YOV3 MODE 3, +FWD 0.0
1418 20Vl OUTPL DISPL,TY PACKX DUTBD END 0.0

MODE 1, +DN
1419 20v2 MODE 24 +DN 0.0
1420 20V3 MODE 3, +0ON 0.0
1421 YCS 140) DISTANCE CeGe TO SHEAR CENTER 0.0 FT

+FWD
1422 0.0 FT
1423 0.0 (24
1424 0.0 FT
1425 0.0 FT
1426 0.0 FT
1427 0.0 FY
1428 0.0 FY
1429 0.0 FT
1430 0.0 FT
1431 0.0 T
1432 0.0 FT
1433 0.0 FT
1434 0.0 FT
1435 0.0 FT
1436 0.0 FT
1437 0.0 T
1438 0.0 FY
1439 0.0 T
1440 0.0 FT
1441 0.0 FT
1442 0.0 Y
1443 0.0 T
1444 0.0 FT
1445 0.0 kY
1446 0.0 ry
1447 0.0 FT
1448 0.0 FY
1449 0.0 FT
1450 0.0 FY
1451 0.0 FT
1452 0.0 T
1453 0.0 FT
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TABLE 3-1 - Continued 1
INPUT DATA/RELATIVE ADDRESS TABLE
g i
E: R/A  PROGRAM DESCRIPTION SAMPLE  UNITS b
SYMBOL VALUE
1454 0.0 FY
1455 0.0 (3] ;
o3 1456 0.0 FT
1457 0.0 FY
B 1458 0.0 FY E
1459 0.0 L | £
1460 0.0 FT :
1461 1XXF FUSELAGE MOM INERTIA,ROLL 5.89%0E 03 SLUG-FT2 "
1462 IYYF FUSELAGE MOM INERTIA,PITCH 2.750G0E 04 SLUG-FT2 :
1463 122F FUSELAGE MOM INERTIA, YAW 2.3088E 04 SLUG—FT2 3
1466 IXYF FUSELAGE MOM INGRTIA,R - P 0.0 SLUG~FT2
J; 1
- 1465 IXZF FUSELAGE MOM INERTIA,R - Y 0.0 SLUG-FT2 :
1666 1YZF FUSELAGE MOM INERTIA,P - Y 0.0 SLUG-FT2 ;’
1467 OPEN 0.0 4
1468 12ZH HUB POLAR INERTIA 0.0 SLUG-FT2
1469 2GS HUb-TO-SWASHPLATE C.G. 0.0 T I
1470 IXXPRO,PROFLG ~ PROP MDM INERTIA 0.0 SLUG—FT2
0= NO PROP STMULATION
1471 IXXENG ENGINE MOMENT OF INERTIA 0.0 SLUG-FT2 '
1472 IYYTR TAIL ROTOR MOMENT OF INERTIA 0.0 SLUG-FT2
1473 GRPRO GEAR RATIO, PROPELLER +TOP LT 0.0 2
1474 GRENG © ENGINE +TOP LT 1.0000E 00
1475 GRTR TAIL RCTOR +TOP RT 6.0000E 00
1476 OPEN 0.0
1477 2BPH PITCH HORN PARTIAL 0.0
1478 AKPH DYNAMIC PITCH HORN SPRING 0.0 FT-LB/RD
1479 DELZO0B OUTBOARD BEAR ING OF FSET 0.0 FY
ADJUSTMENT  +UP %
1450 IPHORN FLAG FOR PITCH HORN 0.0
0=0FF,1=0N
(]
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TABLE 3-1 - Continued
INPUT DATA/RELATIVE ADDRESS TABLE
R/A PROGRAM DESCRIPT ION SAMPLE UNITS
SYMBOL VALUE
1481 YJOG BLADE CHORDWISE OFFSET 0.0 FT
+ TIP FWD
1482 2J06G BLADE FLAPWISE OFFSETY 0.0 FY
+ TIP UP
1483 IFFT SIGNAL PREPARATION FOR POST 0.0
REXOR PROCESS ING
1484 ENGHP X MAXIMUM ENGINE HORSEPOWER 0.0
1485 CFB FEATHERING VISCOUS FRICTION 0.0 F-LB/R/S
1486 OPEN 0.0
1487 KPH QUASTI-STATIC PITCH HORN SPRING 0.0 FY-LB/RD
AND FLAG,O=NO QUASI
1488 TPH QUASI-STATIC PITCH HORN TIME 0.0 SEC
CONSTANT
1489 DPEN (2) 0.0
1490 0.0
1491 RTWANGI(3) REACTIONLESS INPLANE 0.0 FT
EXCITATION
1492 0.0 FT
1493 0.0 FY
1494 FIDDLE SWP VERTICAL CENTERING LOAD 0.0 Le
1495 OPEN (2} 0.0
1496 0.0
1497 TORFLG QUASI-=STATIC TORSION FLAG 0.0
0=0FF,1=0N
1498 TSTOP MAXIMUM TIME IN FLY SEGMENT 0.0 SEC
1499 IDECUP LIFT-ROLL DECOUPLER FLAG 0.0
0=0FF 4 1=0ON
15C0 OPEN 0.0
1501 778 (20) THETA COMMAND - USE IN 0.0 RAD
CONJUNCTIO: WITH RA(151)
1502 0.0 RAD
1503 0.0 RAD
1504 0.0 RAD
1505 0.0 RAD

FB S S R AR RS S
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TABLE 3-1 - Continued

RZA

1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520

1521

1522
1523
1524
152%
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540

1541

PROGRAM
SYMROL

YNA

OPEN

(20)

1120)

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION SAMPLE
VALUE

[=NeNoNoNaNe NoNoNe NN - No ool
EEEEEEEEEEEEER
0O00O0OQODO0O00OLOO0O

LOCATION OF NEUTRAL AXIS
RELATIVE TO 1/4 CHORD +FWD

o
[]
o

0000000 CO00O00 0000000000 OOOOOOOO0O

O00COO0OO0OO0O0O0 OO0OOO0OOOOOLOOLOOO0OODOODOO

UNITS

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD

FT




4 TABLE 3-1 - Continued

g INPUT DATA/RELATIVE ADDRESS TABLE

R/A PROGRAM DESCRIPTION SAMPLE UNZTS
# SYMaOL VALUE

1553
1554
1555
1556
1557
; 1558
N 1559
- 1560
e 1561
e 1562
. 1563
1564
: 1565
b 1566
1567
¢ 1568
by 1569
3 1570

oQoo0O0OoOO0OO0

- 1571
_J 1572
2 1573
1574
1575
.- 38 1576
1 1577
= 1578
i 1579
1560
1581
1582
1583
1584
: 1585
20 1586
by 1587
15AR
1589
1590
1591
1592
i 1593
=3 1594
1595
1596
1597
1598
3 1599
. 1600
= 1601
- 1602

0000000000000 O0OOOO0OO00O0O0O0D200000000VOVO00V0O0O0O0O0O0O00OO0

(- NN N-N-NaoN-R-No NN NoN-No N No o N NoNo - NoNo NoN-No NN~ No NN No NoN- NNl a i No i)

g




TABLE 3-1 - Continued

R/ZA

1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
l6l4
1615
1616
1617
1618
1619
1620
1622
1622
1623
1624
1625
1626
1627
le628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652

INPUT DATARELATIVE ADDRESS TABLE

DESCRIPTION

® © 6 6 9 6 0 % 6 ¢ 8 6 8 8 B & G ¢ 8 8 8 5 6 0 O 0 9 0 0 0 % O O 0 96 O O a0 9 S O8O QO
QO0OO0O00O0OO0D00O0O0O0OO0OOOOOTO0OO

000000000 DOLOODOO0O0OCONDOOOO0O

0000000000000 O00O0000O000OOO0O0VOOOO0O0O0O0000000O0OO0000O0

UNTTS
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TABLE 3-1

- Continued

R/A

1653
1654
1655
1656
1657
3 1658
- 1659
B 1660

1661
1662
1?' 1 663
1664
1665
1666
1667
1668
1669
1670
1671
1672
o 1674
a 1675
3 1676
1677
1678
1679
, 1680
- 1681
& 1682
o 1683
1684
1685
1686
1687
1688
1689
1690

1691
1692
1693
1694
1695
1696
1697
1698
1699

3
wJ’i
4

PROGRAM
SYMBOL

YD

(30)

(30}

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPT ION

D1spPL.

VEL.

EACH D.O.F.

EACH D.O.F,

SAMPLE
VALUE

CO0OO0OO0CO0O0O

OO0 O0OO0O0OO00

—~4¢129%E 00
=2.T224E 00
=2.0041E-02
0.0

~4 .4438E 00
1.2488€ 00
1.87%0E-01
0.0

4«4 98B4E 0O
~1.6319€ 00
1.5757e-01
0.0
~4.0000F 00
~5.9798E 00
1.7137£-01
0.0
9.4265E~02
3.1704E-02
0.0

0.0
1.2284€ 02
0.0
~6.2315E 00
0.0

0.0

0.0
~1.4815E-01
-5 «0130E-02
0.0

0.0

-1.1501E 01
8.5060€ 01
-1.2621E 00
0.0

3.12186-01
1.1964E 01
1.3216€ 00
0.0

=1 «8055€-01
-8.3631E 01




TABLE 3-1 - Continued

R/ZA

1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720

1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739

1741
1742
1743
1744
1745
1746
1747
1748

PROGRAM
SyMaoL

Y00 (30)

INPUT DATARELATIVE ADDRESS TABLE

DESCRIPTION SAMPLE

VALUE

UNITS

-8.1126€-02
0.0
1.0838€ 01

-1.3239E 01

~2 «6460E-01
0.0

.0

N

«0
2.3210€E 01

4 o6 54TE-01

-2.3527€ 00

-5 .645TE-03

~3.0897:-01
5.9532€E-02
1.6666E~-02

«0

(=N ~e

0
0.0
0.0
0.0

ACC. EACH D.D.F. 2.6970FE 01
1.6641F 02
2.2033E 02
0.0
1.2456€ 01

-1.7118€ 03

-1 .6041€ 02
0.0
1.4945E 02

=5 .6694E 02
1.4834€ 01
0.0
2.1129€ 03

-7.0873E 01}
0.0
0.0
0.0
0.0
0.0

=2 «0790E 00
2.3943E 00

~3+1813E 01

-3 ,0897E-01

5 «9532E-02

1 .6666E-02

0.0

o.o

0.0
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TABLE 3-1 - Continued
INPUT DATA/RELATIVE ADDRESS TABLF
R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE
1750 0.0
1751 FX (25) FUSELAGE DOWMWASH AS A FUNCT. 1.8000E 01
OF MAIN ROTOR WAKE ANGLE,DEG
1752 -5 «BOOOE 02
1753 6.2300€-01
1754 0.0
1755 6.2300E-01
1756 4 .0000E 01
1757 T «4000E-01
1758 7.0000E 01
1759 8 .8000E-01
1760 8.0000€ 01
3 1761 8.6000E-01
. 1762 9.0000€ 01
1763 8 .4 000E-01
3 1764 1.0000€ 02
1765 5 .6000E—01
1766 1.1000€ 02
1767 3.8300E-01
1768 1.8000E 02
1769 3.8300€-01
1770 0.0
4 1771 0.0
E 1772 0.0 .
1773 0.0
1774 0.0
i 1775 0.0
R 1776 TNBODY(25) HORZ TAIL DWNWASH AS A FUNCT. 2.2000E 01
OF MAIN ROTOR WAKE ANGLE,DEG
K 1777 -1.8000E 02
1778 0.0
1779 2 .0000E 01
1780 0.0
1781 % .0000E 01
E 1782 2 .0000€ 00
1783 6.0000E 01
1784 1.9200E 00
i3 i 1785 7 .4000E 01
4 1786 1.5200E 00
1787 8.0000E 01
1788 1.3400€ 0O
1789 9.0000E 01
1790 1.1400E 00
1791 1.0000E 02
1792 1.0800E 00
1793 1.1000€ 02
1794 1.0400E 00
1.2000E
- b — = e S ey W TV S LN i AP R Y b i N L e | e R S N
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E TABLE 3-1 - Continued
F
INPUT DATA/RELATIVE ADDRESS TABLE
R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMB (L VALUE
1796 9 .6000E-01
] 1797 1 .8000€ 02
j 1798 0.0
3 1799 0.0
% 1800 0.0
1801 NVEC2 (50) FLY PLOT CODE TABLE 3.0000E 00
i 1802 7.0000E 00
1803 2 .1000E 01
- 1804 1.4 000E 01
1805 5 .4000E 01
1806 4 .0000€ 00
4 1807 1.6000E 01
1808 1.5000E O}
e 1809 1.8000E 01
id 1810 1.9000E 01
1811 1,7000E 01
1812 1.3000E 01
1813 2 .9000F 01
1814 2.8000E 01
1818 2.7000E 01
1816 2 .6000E 01
1/17 3.0000E 01
1818 2.5000F 01
1819 2 +.4000E 01
1820 2.3000E 01
1821 3.600CE 01
1822 4 ,8000E 01
1R23 3.8000E 01
1824 4,0000f 01
1825 4 .2000€ 01
1826 5.2000E 01
1827 5.1000E 01
1828 4,7000E 01
1R29 7.1000€ 01
1630 6.9000E 01
1831 7.0000F 01
1832 6.8000€ 01
1833 3.1000E 01
P 1334 3.2000E 01
1835 3.9000E 01
1836 2.,0000FE 01
1837 5.,8000E 01
1838 5.7000E 01
1839 3.4000FE 01
184C 3,3000E 01
1841 4 .5000€ 01
1842 4 ,4000E 01
1843 5 .0000F 01
4 .9000E




TABLE 3-1 - Continued |

INPUT DATAMRELATIVE ADDRESS TASLE

PROGRAM DESCRIPTION SAMPLE INITS
SYMBOL VALUE

5 «6000E 01
5.5000E 01
5 .3000E 01
4.1000E 01
3.7000E 01
3.5000E 01

SVEC (50) TABLE OF PLOT SCALE FACTORS

NOO0OOOOO0OOOOODO

DO00O00O00O0OVOOO0OO0O00OOOOO0O0DOOOOOOOOO

(]
0
0
0
0
o]
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
o
0
0
0
0
0
(]
0
0
0
0
0
o
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE

R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE

1894
1895
1896
1897
1898
1899
1900
1901 135) AUTL-PILOT SETTINGS
1902
1903
1904
g 1905
] 1906
1907
1908
1909
1910
1911
1912
1912
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

R EEEEEEE
[ NoNeNoRoRoNeNell-NaNo NN No-=joNeN=lleNo)

OO0 COOO0COO0OOROOOO00O0O0ODOO00OOLO0O0ODO0DOOOCOO0OOO0O

o O0DOOOOODOCOOOCOORDOO0OOOOO

1936 HPSET SET HORSEPOWER IN AUTOPILOT

(=]
.

1937 OPEN (2)
1938

o (= -]
)
© [~ =]

1939 TMAUTO

TIME TO START AUTO-PILOT SIM.

66
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TABLE 3-1 - Continued
-
INPUT DATA/RELATIVE ADDRESS TABLE
R/A  PROGRAM DESCRIPT IDN SAMPLE UNITS
SYMBOL VALUE 4
1940 NPT NO. OF AUTOPILOT TIME POINTS 0.0 :
1941 7 (20) AUTO-PILOT TIME TABLE 0.0 SEC 3
1962 0.0 SEC i
1943 0.0 SEC i
1944 0.0 SEC :
1945 0.0 SEC :
1946 0.0 SEC g
1947 0.0 SEC 3
1948 0.0 SEC :
1949 0.0 SEC i
1950 0.0 SEC ;
1951 0.0 SEC :
1952 0.0 SEC ;
1953 0.0 SEC :
1954 0.0 SEC :
1955 0.0 SEC :
1956 0.0 SEC
1957 0.0 SEC
1958 0.0 SEC
1959 0.0 SEC
1960 0.0 SEC
1961 E (20) AUTO-PILOT VEL. TABLE 0.0 FT/SEC
1962 0.0 FY/SEC
1963 0.0 FT/SEC
1964 0.0 FT/SEC
1965 0.0 FT/SEC
1966 0.0 FT/SEC
1967 0.0 FT/SEC
1968 0.0 FT/SEC
1969 0.0 FY/SEC
1970 0.0 FY/SEC
1971 0.0 FT/SEC
1972 0.0 FT/SCC ;
1973 0.0 FT/SEC \
1974 0.0 FT/SEC %
1975 0.0 FT/SEC E
1976 0.0 FT/SEC i
1977 0.0 FT/SEC 3
1978 0.0 ET/SEC :
, 1979 0.0 FY/SEC
1980 0.0 FT/SEC
' 1981 GAINT (20) TRIM GAIN,PROP BL ANG (+) OR  -1.6000E-03
ANG OF ATTACK (=) RAD/FT/S
1982 TRIM GAIN,BANK ANG (+) RAD/F/S 3.0000€-02 i
1983 TRIM GAIN,COLLECT. ANG {-) DR -1.6000E-03 3
ANG OF ATTACK (=) RAD/FT/S %
1964 TRIM GAIN,LAT. CYCLIC{A1S) + 1.0000E-02 SEC 2
%
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TABLE 3-1 - Continued
INPUT DATARELATIVE ADDRESS TABLE
R/A PROGRAM DESCRIPTION SAMPLE UNITS |
SYMB OL VALUE *
B )
5{ 1985 TRIM GAINSWONG CYCLIC(B1S) -  -3,0000E-02 SEC i
S 1986 TRIM GAIN,TAIL ROTOR COLL -  =7.5000E-02 SEC :
5 1987 TKIM GAIN,SWP ROLL MOM + 0.0 F-LB/R/S |
- 1988 TRIM GAIN,SWP VERT DISP - 0.0 SEC 1
i 1989 TRIM GAIN,ENG. TORQUE + 0.0 F-LB/R/S f
1990 TRIM GAINGFLT PATH ANG - 0.0 ;
RAD/FT/S ¥
1991 TRIM GAIN,COLL. AUTOROTATION + 0.0 SEC
: 1992 TRIM GAINLOLL + 0.0
5 {(RAD/S)/Z(FT-LB)
1993 0.6
1994 TRIM GAIN,SWP PITCH MOM + 0.0 F~LB/R/S :
1995 0.0 F~LB/R/S |
1996 0.0 F~LB/R/S
1997 0.0 F~LB/R/S
1998 0.0 F-LB/R/S
1999 0.0 F-LB/R/S
2000 TRMUPD TRIM UPDATE FLAG 0.0
0=UFF ,1=0N
2001 THTORS(40,4) TRIM SAVE DATA 0.0 RAD
RLADF TORSION DISPLACEMENT
2002 0.0 RAD
- 2003 0.0 RAD .
g 2004 0.0 RAD
! 2005 0.0 RAD
2006 0.0 RAD
2007 0.0 RAD
2008 0.0 RAD
2009 0.0 RAD
2010 0.0 RAD k
2011 0.0 RAD )
2012 0.0 RAD ¢
e 2013 0.0 RAD 4
2 2014 0.0 PAD d
" | 2015 0.0 RAD g
| 2016 0.0 RAD i
E 2017 0.0 RAD B
N 2018 0.0 RAD &
S 2019 0.0 RAD
i 2020 0.0 RAD
2021 0.0 RAD
2022 0.0 RAD 4
2023 0.0 RAD
2024 0.0 RAD
2025 040 RAD
2026 0.0 RAD
2027 0.0 RAD i
2028 0.0 RAD 7
]
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TABLE 3-1

- Continued

INPUT DATA/RELATIVE ADDRESS TABLE

R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMB OL VALUE
2029 0.0 RAD
2030 0.0 RAD
2031 0.0 RAD
2032 0.0 RAD
2033 0.0 RAD
2034 0.0 RAD
2035 0.0 RAD
2036 0.0 RAD
2037 0.0 RAD
2038 0.0 RAD
2039 0.0 RAD
2040 0.0 RAD
2041 0.0 RAD
2042 0.0 RAD
2043 0.0 RAD
2044 0.0 RAD
2045 0.0 RAD
2046 0.0 RAD
2047 0.0 RAD
2048 0.0 RAD
2049 0.0 RAD
2050 0.0 RAD
2051 0.0 RAD
2052 0.0 RAD
2053 0.0 RAD
2054 0.0 RAD
2055 0.0 RAD
2056 0.0 RAD
2057 0.0 RAD
2058 0.0 RAD
2059 0.0 RAD
2060 0.0 RAD
2061 0.0 RAD
2062 0.0 RAD
2063 0.0 RAD
2064 0.0 RAD
2065 0.0 RAD
2067 0.0 RAD
2069 0.0 RAD
2070 0.0 RAD
2071 0.0 RAD
2072 0.0 RAD
2073 0.0 RAD
2074 0.0 RAD
2075 0.0 RAD
2076 0.0 RAD
2077 0.0 RAD
2078 0.0 RAD
69
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TABLE 3-1 - Continued

R/A

2079
2080
2081
2082
2083
2084
20R5
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
212%
2126
2127
2128

PROGRAM
SYMB L

INPUT DATA/RELATIVE ADIMRESS TABLE

DESCRIPTION

*® 0 & & & 9 ® & 0 0 O 0 & 2 W O 3 0 B e

EREEEEEREEEEEEEEEEEE R
[- N-X-N-N-N-NoNolNeNoNeleNoNoNoNoNaNoN-Neo No o NoNeN-No Nello No o N Ne N No o NeN- No o N No N N

QOO0 OO0OOO0OT000ORLRO0CO0DO00O00DO0OOOO0COOO0OO0OLOL0OOO00O00O0COOO
.

(=]
¢ o o o
000

0.0

(=]
)
o0

0

SAMPLE
VALUE

UNITS

RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
R|AD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
RAD
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TABLE 3-1 - Continued
INPUT DATA/RELATIVE ADDRESS TABLE
R/A  PROGRAM DESCR1PT ION SAMPLE UNITS
SYMBOL VALUE

2129 0.0 RAD

2130 0.0 RAD

2131 0.0 RAD

2132 0.0 RAD

2133 0.0 RAD

2134 .0 RAD

2135 0.0 RAD

2136 0.0 RAD

2137 0.0 RAD

2138 0.0 RAD

2139 0.0 RAD

2140 0.0 RAD

2141 0.0 RAD

2142 0.0 RAD

2143 0.0 RAD

2144 0.0 RAD

2145 0.0 RAD

2146 0.0 RAD

2147 0.0 RAD

2148 0.0 RAD

2149 0.0 RAD

2150 0.0 RAD

2151 0.0 RAD

2152 0.0 RAD

2153 0.0 RAD

2154 0.0 RAD

2155 0.0 RAD

2156 0.0 RAD

2157 0.0 RAD

2158 0.0 RAD

2159 0.0 RAD

2160 0.0 RAD

2161 THTRD (40,4) TRIM SAVE DATA 0.0 RAD/SEC 2

BLADE TORSION VELOCITY ;

2162 0.0 RAD/SEC i

2163 0.0 RAD/SEC %

2164 0.0 RAD/SEC 4

2165 0.0 RAD/SEC ‘é
2166 0.0 RAD/SEC A
2167 0.0 RAD/SEC ?
2168 0.0 RAD/SEC
2169 0.0 RAD/SEC ik
2170 0.0 RAD/SEC i
21m 0.0 RAD/SEC B
2172 0.0 RAD/SEC e

217 0.0 RAD/SEC i

2174 0.0 RAD/SEC s

2175 0.0 RAD/SEC '

2176 0.0 RAD/SEC kg

71
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TABLE 3-1 - Continued
c ___ﬁ_m_ﬂ_,_ﬂ_ﬁ_,_____ﬁ___,_h___h_

INPUT DATA/RELATIVE ADDRESS TanyE

R/A  PROGRAM DESCRIPT JON SAMPLE UNITS
SYMB oL VALUE

2177 0
2178 0
2179 0
2180 0
2181 0
0

0

0 RAD/SEC
(4] RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
(o] RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC |
0
0
0
0
0
0
0

2182
2183
2184
2188

RAD/ SE~
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
¢.o0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
(v RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
«0 RAD/ SEC
«0 RAD/SEC
-0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
0 RAD/SEC
o RAD/ SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC

72




R7ZA

2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
P 2268
2269
2270
22m1
2272
2273
2274
2275
2276

PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE
0.0 : ~D/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.9 RAD/SEC
0.0 RAD/SFC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
C.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC
0.0 RAD/SEC

TABLE 3-] _-—J

= Continued

INPUT DATARELATIVE ADDRESS TABLE

0.0 RAD/SEC




TABLE 3-1 - Continued

R/A

2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2204
2305
2306
2307
2308
2309
2310
2311

2312 -

2313
2314
2315
2316
2317
2318
2319
2320

INPUT DATA/RELATIVE ADDRESS TABLF

PROGRAM DESCRIPT ION
SYMBOL

2321 THG1 140,4) TRIM SAVE DATA

2322
2323
2324

BLADE TORSION ACCELERATION

SAMPLE

UNITS

RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
RAD/SEC
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE

k/a  PROGFAM DESCRIPTION SAMPLE UNITS
SYHBOL VALUE

2325
2326
2327
2328
2229
2330
233)
2332
2333
2334
. 2335
i 2336
- 4 2337
K 2338
e 2339
2340
2351
2342
2343
2344
2345
2346
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374

cCoo0oO0Q

e X-X=-R-K=R=X=X-N-N-¥oN-NoNo N NoNoNo oo oo o e ie)
EEEEEEEEEEE e )

CO0O0O0O00O0OCTCOOOOOO000OOD20O

D000 0O0O0DODOOO0DOOLLLODOOOOOO

0000000000000 O0ODQOO0OOQ
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE

P e AT

WIS 2

R/A PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE

K 2375
2376
g 2377
2378
4 2379
el 2380
k: 2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
by 2398
VR 2399
2400
b 2401
b | 26402
- 2403
. 2404
3 2405
2406
2407
2408
2409
2410
2411
4 2412
i 2413
’ 2414
4 2415
i} 2416
2 2417
. 2418
& 2419
2420
2421
e 2422
s 2423
g 2424

R EEEEE
QOoOO0ODOODOO0ODOO0ODOCOO0O0OOODOOOO0O

0000000000000 00O0QOOOOOO0OO

0DO0OO0ODOOO00O0DOO0OOODOODOOLODOLOOO0OO0OODOOOOD20OOO0O0O0O00000DOO0OO0OO0O
.
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TABLE 3-1 - Continued

R/A

2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2668
2469
2470
2471
2472
2473
2474

PROGRAM
SYMBOL

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION

SAMPLE
VALUE

COO0OO0CO0OO0CO0O0OO0CDOOOOO0DOO0O0OO0ODOOO0O0OOO0OCOODOO0OOOOO0OO0O0O0O0O0ODOOOO0

OC00O0O0O00O0O0O0ODO0O00O0O0OQLOOCO0OO00000OO0OD000O0O00O0O0LOOO0O00O00OOLOO

[ RE)
oo

UNITS
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TABLE 3-1 ~ Continued
) INPUT DATA/RELATIVE ADDRESS TABLE
vy
& R/A PROGRAM DESCRIPTION SAMPLE UNITS
£ SYMHOL VALUE
B 2475 0.0
B 2476 0.0
" 2477 0,0
B 2478 0.0
e 2479 0.0
2480 0.0
2481 OPEN (11) 0.0
2482 0.0
2483 0.0
:; 2484 0.0
H 2485 0.0
N 2486 0.0
) 24R7 0.0
3 2488 0.0
2489 0.0
2490 0.0
2491 0.0
2492 LFB PRE-LOAD FEEDBACK SPRING 0.0 FY
G DEFLECTION  +TENSION
/o 2493 DPEN (21) 0.0
- 2494 0.0
i 2495 0.0
¥ 2496 0.0
i 2497 0.0
i 2498 0.0
- 2499 0.0
2500 040
2501 0.0
2502 0.0
2503 0.0
2504 0.0
2505 0.0
2506 0.0
2507 0.0
250R 0.0
2509 0.0
2510 0.0
2511 0.0
2512 0.0
2513 0.0
2514 XSTDIF FEEDBACK ARM SPANWISE LENGTH 0.0 FT
2515 FLAP2 2ND FLAP MODE REMOVAL FLAG 0.0
1=REMOVE




XA T Rt bl ) LG BN L R Riada B isc AL &

3 e, Tty oo

TR IR N T TR UG

R E
TABLE 3-1 - Continued t
INPUT DATYA/RELATIVE ADDRESS TABLE
R/A  PROURAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE
2516 PSIFB GYRD FEEDBACK PHASE ANGLE 0.0 RAD ‘g
+ LAGS BLADE :
2517 OPEN (5) 0.0 &
2518 0.0 :
2519 0.0 ;
2520 0.0 X
2521 0.0
2522 IRMI (3) OUTPLANE DISPL OF FDBK MOUNT -3 ,R620E-02 i
BLADE MODF { + DN r‘
2523 BLADE MODE 2 1.8100E-02
2524 BLADE MODE 2 -3.,6810E-02 '
2525 OPEN (3) 0.0 :
2526 0.0 g
2527 0.0
2528 IRMPI (3) OUTPLANE SLOPE OF FDBK MOUNT =7 .6960E-02 K:
BILADE MODE 1 + DN {
2529 BLADE MODE 2 3.6210E-02 [
2530 BLADE M(DE 3 -7.3610E-02 .
I
2531 OPEN 114) 0.0 ¥
2532 0.0 E
2533 0.0 ‘.‘_
2534 0.0 I3
2535 0.0 A
2536 0.0
2537 0.0
2538 0.0
2539 0.0
2540 0.0
2541 0.0
2542 0.C
2543 0.0
2544 0.0
g 2545 KFBG GYRUO FEEDBACK SPRING 0.0 LB/FT
2546 ZJLIM GYRD FEEDBACK ARM SLOP TRAVEL 0.0 F1
2547 RFA GYRO FEEDBACK ARM RADIUS 0.0 31
g 2549 DPHIS SHAFT R(LL TILT DAMPING 0.0 F-LB/R/S
i
2550 DTHTS SHAFT PITCH TILT DAMP ING 0.0 F-LB/R/S
- .
. o
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TABLE 3-1 - Continued 5

B INPUT DATA/RELATIVE ADORESS TABLE i
E R/A  PROGRAM DESCRIPY ION SAMPLE  UNITS i
3 SYMBOL VALUE b
= 2551 PSLOPL SWP SLOP LIMIT ON PHI 0.0 RAD

2552 TSLOPL SWP SLOP LIMIT ON THETA 0.0 RAU

[y,

5

2553 TCUTO NO. OF ADDITIONAL CYCLES OF 4 0.0

b BLADE TRIM IF RA(440)=3

g

i 2556 TCUT3 NO. OF ADDITIONAL CYCLES OF 1 0.0

% BLADE TRIM IF RA(440)=1

9

2555 ISTALL DYNAMIC STALL SIMULATION FLAG 0.0

1=STALL SIM,

2556 OPEN (s 0.0
2557 0.0

: 2558 0.0 »

; 2559 FACTM FACTOR USED IN CM CALC DURING 0.0

DYNAMIC STALL S1IM. E

2560 THA NG. OF HARMONICS+l TO USE FOR 0.0 4

HARMONIC TRIM OPTION .
H
8 2561 QMCON (6) HARMONTC TRIM DATA 0.0
2562 0.0 &
2563 0.0 £
2564 0.0
2565 0.0 E
. 2566 0.0
. $
2567 OPEN  (3) 0.0
& 2568 0.0 é
. 2569 0.0 i
A %
28 2570 STA70 STATION WHERE SWEEP AND DRODP 0.0 FT S
. BEGIA 3 .}
i q:
4 2571 GAINY (19) SINGLE BLADE TRIM GAIN-BP 0.0 "
2572 SINGLE BLADE TRIM GAIN-PHI 0.0 :

2573 SINGLE BLADE TRIM GAIN-THO 0.0

OR ALPHA

. 2574 SINGLE BLADE TRIM GAIN-A1S 0.0 )
2575 SINGLE BLACE TRIM GAIN-B1S 0.0 1
L 2576 SINGLE BLADE TRIM GAIN-THOTR 0.0 g

e 2577 SINGLE BLADE TRIM GAIN-GLCON 0.0

AND GMCUN

2578 0.0

2579 0.0

2560 0.0

2561 0.0

80
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i

RSA

25R2
25R3
2514
2585
2586
2587
2588
Z25R9

2590 OPEN

2591

£592
2567
2594
259%
2590
2597
2598
2599
2600

2601 ALFA

2602
2603
2 60%
260%
Z&06
2607
2608
2609
2010
261l
2612
2613
Zblé
261%
26lhb
2617
7618
2614
2620

2622
2623
262h
265
2626
2627

(S

PHOGRAM

SYMBML

2621 CL

111

tzo)

120}

INPUT DATA/MELATIVE AD

DESCRIPTION

LIRFRAME AERD COEFF.
ANGLE OF ATTACK

ATRFRAME €l TAELE

DRESS TABLE

0.0
0.0
0.0
0.n
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0«0
0.0
0.0

TABLE -1.B000E 02

1.8000E 02
u-“
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

DEG

DEG
DEG
DEG
DEG
DEG
DEG
DEC
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DEG
DET;
DEG

St
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TABLE 3-1 - Continued
INPUT DATA/RELATIVE ADDRESS TABLE
R/A  PROGRAM DESCRIPYION SAMPLE UNITS |
SYMBOL VALUE |
2628 0.0
2629 0.0
2630 0.0
2631 0.0
2632 0.0 i
25633 0.0 J
2034 0.0
2625 0.0
2636 0.0
2637 0.0
2638 0.9
2639 0.0
2640 0.0
2641 CM (20} AIRFRAME CM TABLE 0.0
2642 0.0
2643 0.0
2644 0.0
2645 0.0
2646 0.0
2647 0.0
2648 0.0
264y 0.0
2650 J.0
2651 0.0
2652 0.0
2653 0.0
2654 0.0
2655 0.0
2656 0.0
2657 0.0
265R 0.0
2659 0.0 ]
2660 0.0 3
4
2661 COD {20) AIRFRAME CD TABLE 3.6500F 01 R
2662 3.6500E 01 i
2662 0.0 !
2664 0.0
2665 0.0
2666 0.0
2667 0.0
2668 0.0
2669 0.0
2670 0.0
2671 0.0 &
2672 0.0 A
2673 0.0 .g
2674 0.0 b
2675 0.0 4
.; £
'.I_‘f_' o]

82
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TABLE 3-1 - Continued

R/A

2676
2677
2678
2679
2680

2681
2682
2683
2684
2685
2686
2687
2688

2689

2690

2691
2692
2693
2694
2695

2696
2697
2698
2699
2700

2701
2702
2703

2705

2706
2707
2708
2709

PROGRAM
SYMBOL

AWING
CWING
AUTR
RTR

A

B

OPEN
CUTOUT

1LO0K

IFOIL

XNTAB

TCTAB

CLTAR

OPEN

(5)

(5)

(5)

(95)

INPUT DATAAMRELATIVE ADDRESS TABLE

DESCRIPTION

WING AREA
WING CORD
TAIL ROTOR
TAlL ROTOR
TAIL ROTOR

TAIL ROTOR

#AIN ROTOR

AERO TARLE

CH TABLE R AG

BLADE AREA
RADIUS

DCL/DALPHA

TIp LOSS FACTOR

BLADE AERO CUTQUT

FLAG, 0= FAST AERO
1 = SEVEN TABLE LOOKUP

1=0012 TABLE

NOkMALI2ED BLADE LOCATION

THICKNESS RATIO

DESYGN LIFT COEFFICIENT

0=23008 TABLE

SAMPLE
VALUE

[=ReloNeNal

00000

1.0000€ 00
1.0000E 0O
1.1400E 01
4.6700€E OO
5.7300t 00
Y.7000E-01
0.0

4 ,5000E 00

1.0000E 00

1.0000E 00

o.o
1.,0000F 00
0.0

0.0

OCOoOO0OQ
® & = o
00000

[o N = o Ne
e o o
[N =NoNe]

UNITS

F72
FT

F12

1/RAD

FY

TR




TABLE 3~1 - Continued

RZA

2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
21728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
27151
2752
2753
2754
2755
2756
2757
2758
2759

INPUT DATA/RELATIVE ADDRESS TABLE

DESCRIPTION

[cX-N-R-NoN-ReloNeN=NolNoNeloNoNolleNo N l=NooNe o NeNeNoleNo o NN No NN NoNo Noli-No oo No Na =Moo Nl

[aNeNoN-NoNoloRoNoNoNaNeoRollolelolleNoleNoNeeNoloNeoleNeo NolNeNo oo NojNeNoNoReNo e NojloNe oo RollejaleRe No]

G s




TABLE 3-1 - Continued

R/Z/A  PROGRAM
SYMB (L

2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
277
2772
2773
2774
2775
2776
27117
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800

2801 DPF
2802
2803
2804

2805 DPFD

(&)

(4)

INPUT DATARELATIVE ADORESS TABLE

DESCRIPTION SAMPLE UNITS
VALUE

® o & ®» © & ¢ o & o s 8

[ ReReleleNoNoNoNaloNoNolieNoloNoNaloNolelololeNellefoeRe olleNo oo No oo oo o lelo]

QOOOCOOOO0OOO0OLOODOOCOOOL0ODOO0ODOOOOO0OOO0O0OOOOO

PSEUDO PITCH HORN SAVE DATA 0.0

DISPLACEMENT 7
0.0
0.0

PSEUDD PITCH HORN SAVE DATA 0.0

VELOCITY




TABLE 3-1 - Continued

R/A

2806
2807
2808

2809

2810
2811
2812

2813

2814
2815
2816

2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830

2831

2832
2833
2834
2835
2836
2837
2838
2639
2840
2841
2842
2843
2R44
2845
2846
2847
2848

PROGRAM
SYMBOL

DPF1 (4)

DPF2 (&)

OPEN (14)

TPART (6,6)

INPUT DATA/RELATIVE ADORESS TABLE

DESCRIPTION

PSEUW00 PITCH HORN SAVE DATA
D1SPL. BACK VALUES

PSEUDO PITCH HORN SAVE DATA
DISPL. BACK VALUES

SENSITIVITY MATRIX REQUIRED
FOR SINGLE BLADE TRIM

o [~NeNe]
) e o o
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[« NN
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(oMo Ne] o

QOO0 OO0O00ODIO200O0
REEEEEEEEEEEE
00000 ODOQOO0OO0
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s 8 8 @ o 0 L]
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SAMPLE
VALUE

UNITS
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TABLE 3-1 - Continued

INPUY DATA/RELATIVE ADDNRESS TABLE

R/A PROGRAM DESCRIPYION SAMPLE UNITS
SYMBOL VALUE

2849
2850
E 2851
i 2852
. 2853
g 2854
2855
2856
2857
2858
2859
2860
2861
2R62
2863
2864
2865
2866

2867 OPEN (3)
2868
2869

(oo Na) [=N-ReNeNoN=N-NsRoNoNo Nl = No NoNoNel

ooQo OCO00O0O0DOOOOOQOOO0O0OO

2870 IDYN DYNAMIC TORSION SIMULATION
FLAG. 1=0N

(=]
.
Q

g 2871 PPTOR (20) DYNAMIC TORSION MODE SHAPE
£ 2872
2873
2874
2875
2875
B 28717
ke 2878
y 2879
2880
2881
2882
2883
2HA
2885
2886
2887
2888
2889
B 2890

00000 DONODOOOOOOOOOO0OO

COQO0Q00OO0O0O0O0ODO00O0O00C0OO

i 2891 OPEN (110)
B 2892
b 2893
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE E

R/ZA PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE o3

2894
2895
2896
2897
2898
2899y
2900
ir_ 2 QOI
2902
2903
2904
2905
A 2906
' 2907
2908
2909
2910
2911
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2913
2914
2915
2916
2917
, 2918
) 2919
i} 2920
2921
2922
2923
2924
2925
2926
2927
2928
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2930
2931
2932
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TABLE 3-1 - Continued

INPUT DATA/RELATIVE ADDRESS TABLE

R/A  PROGRAM DESCRIPTION SAMPLE UNITS
SYMBOL VALUE
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TABLE L-1

INPUT DATA/RELATIVE ADORESS TABLE

DESCRIPT ION

PROGRAM
SYMBOL

R/A

CcCoococooOoC

2994
2995

2996
2997
2998
2999
3000
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RELATIVE ADDRESS REVERSE DIRECTORY
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A
AKPH
ALFA
ALPHA
AOTR
APH]
APS1
ATC
ATH
AW ING
AZY
AlS
Al1TR
B

BET
BETA
BETAC
BFAS
Bl
BLADK
BMS1F
BMS1F
bMS1F
EMS1F
BEMS1 ]
bML11
BMS11
BMS1]
BMESZ2F
EMS2H
BMS2F
BMS2F
BP
EPH]
BPS1
tTH
blSs
CAPHIS
CASE
o
CFE
CFLY
CHI
CHIG
L
CLAG
CLTABL
CM
CUNK
COPAF
COrD
CERDSP
CRSFG
CTHDSP
CTRIM
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CZEROD
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DCOEF
DELCD
DELTO
DELT2
DELZOb
DEOUDA
DGOHG
DUEO
OUE]
DPF
OPFD
DPF1
DPF2
DPHIS
DS0GY
DSTAF
DTHTS
DTH1
DTH2
DVEQL
DVEQ2
13

3

ELIT
ENDMZZ
ENGHPX
ETAE
FACTM
FAST
FBLlF
FbLLI
FbBL2F
FCF
FLG
FIDDOLE
FKS
FKSPT
FLAP2
FMASS
F MN

FX
GAINT
GAINI
GAMMA
GAMMA
GASTOP

2688
2682
134
1252
146
145
148
1256
1347
1341
1264
112
113
1479
135
1263
7
272
280)
280%
2809
2813
2549
1361
297
2550
1402
1403
582
584
1561
136
104
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1484
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219
275
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114
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1494
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1751
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128
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TABLE 3~2 - Centinued

PXCS
PXCEAT
PXFZ
PYCLS
PYCSAT
PYPZ
ClGZ
CIMR
GIMRD
CIMRNI]
CKGZ1
wKi.22
(KXCS
LEXCSG
GKYCS
LKYLSO
WM
UGMCCON
(hi

¥

FFhH
FEFL
FHIL
L+
KLU
KKK
KTE
FTWANG
SLRL
SLTR
$EV'S
SMALLA
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SIS
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STH
LVEC
$X
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1

TAU
TAU
TAUACT
Taul.
TC

1CT
TCT1AE
TCTRA
TCUWY
TCUTO
TCUT2
TCX
TCy
Tt TEE
THGL

THKCUN

THTURS

THTRD

THO 56
THOTR 57
THY as
TMAUTC 193y
TNEODY 1776
TURCUN 1251
TOKFLG 1497
TPART 31
TPH 1408
TRIMC 33
TRMUPD 20600
TSCLE 298
TLLUPL 2-h2
TSTUP 14yt
TT8 101
TTELAG 1404
TUKRNLF 1«3
TURNSN 144
Twik 1¢7%
TXS 294
vtol 581
VE Q2 hu3
vT 62
WIMR (3=}
WIMRD 71
WIMPN1 T4
WITK T¢
XCPDL 37
XC SMA X 31
XC<1 2RA
xXLse 584y
XFHLAK 372
INTAD 691
XLTLLY 2514
XTHTF 364
Y 1661
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YCS l«21
YCSMAX LWh
YCs1 590
Yo l6v1
YLD 1720
YFBAR 373
Y iV 1409
Yive 1430
Yiv3 1411
YJUue 1481
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YUuv2 1417
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The program has two modes of operation: TRIM and FLY. In both cases the
equations of motion are solved in the time domain. In TRIM the user
specifies the flight condition by giving the trajectory velocity, the air
density, the load factor, and other essential data. Only the blade
degrees of freedom are integrated in TRIM. TRIM directly controls the
main rotor collective, the main rotor cyeclic angles, the tail rotor
collective, the fuselage angle of attack and the bank angle (or whatever
combination of trim variables are specified by the trim option), and
adjusts their value until the trim criteria are satisficd. The vehicle is
usually understood to be trimmed when the mean value of the accelerations
of the degrees of freedom approach zero. Vibratory compornents of 1P, 2P,
etc., are allowed in all the degrees of freedom. One exception is a trim
option which does not trim out the longitudinal acceleration before FLY.
TRIM could be conducted to any nonsteady flight condition, but the need
has not arisen.

In FLY 2ll the degrees of freedom can be operative. More typically some
of the degrees of freedom involving high-frequency modes are locked out,
especially shaft bending and dynamic torsion or dynamic pitch horn
bending. The fixed shaft option is commonly u-~ed and allows only the
hlade modes and the swash-plate degrees of freedom to operate.

At times a Fast Fourier Transform Analysis is used to analyze the damping
and frequency of transient rotor modes from their time histories. This
analysis is conducted by a separate program that is not part of the REXOR
package of subroutines. Rather it is one of a number of subscidiary
programs such as the blade mode generator, the feather linkage program,
ete., used in "job step" with REXOR. The documentation of these sub-
sidiary programs is outside the scope of this report.

3.3.1 Case Identification

Case identification consists of a case number, and two title cards. The
case number and titles will appear on the prianted output for identifica-
tion. The case number will also appear on every frame, along with the
date, of the graphic output. See Table 3-3.

TABLE 3-3. CASE IDENTIFICATION
Inprt Quantity Address
case number 50
60 characters i
60 characters 16
_—,em—— ——
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3.3.2 Trim Initialization

A number of inputs must be initialized to start trim. Air data conditions
required are given in Table 3-k.

TABLE 3-4. AIR DATA CONDI'IONS

Input Quantity Address

Vg <A speed of sound, ft/sec 1291

0 RHO atmosphere density, 109
slugs/ft3

h H altitude, ft 93

The altitude input is required to define a ground effect function. This
function can be ignored by setting the altitude to some large value such
as 1000 ft. An input of zero is not acceptable.

Trajectory and body orientation must be initialized. The reguired param-
eters are presented in Table 3-5. Fach azimuth, Vg, is assumed zero and

nct included in the problem. Pitch attitude, 8p, will be computed in the
program.

TABLE 3-5. TRIM INPUT PARAMETER

Input Quantity Address
VT VT True velocity, ft/sec 62
BF BET Sideslip angle, rad, + RT 38
0n ALPHA Angle of attack, rad, + N UP 58
e GAMMA Flight path angle, rad, + climb 63
¢E PHI Bank angle, rad, + RT 59
QO 0 Mein rotor speed, rad/sec 52

94
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Cpeed, Ve, and sides ip angle, BF, will remain fixed as input but may vary
The other angles either remain fixed, or are

during the fly computation.

initial conditions tor the trim iteration procedure which is covered in

Section 3.3.3.

The vehicle body rates are det rmined by the following equations during

trim:

=K o
PE sin 0,

q = WE cos 6E sin ¢E

J
It

r = wE cos GE cos ¢E

where the yaw velocity is determined by the relation

Vp=g X o)
v
T

n and ¥ are inputs (Table 3-6) and determine wE.

i

TABLE 3-6. TURN INPUTS

Input Quantity

Address

n TURNLF TURN LOAD FACTOR

K TURNSN TURN DIRECTION INDICATOR.
+1, RIGHT; -1, LEFT.

Normal inputs for the load factor and turn sign are

and K=1,

giving unaccelerat=d flight.
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For special studies it may be desirable to specify initial roll and pitch
rates. The inputs of Table 3-7 are used for this purpose.

TABLE 3-7. INITIAL PITCH-ROLL DATA
Input Quantity Address
P, PRI Initial F>11 Rate, rad/sec 295
a4, QRI Initial Pitch Rate, rad/sec 296

If either input is non zero, then:

Lol

)

o]
o

Incremental rotor shaft moments may be specified via inputs. These are
given in Table 3-8.

TARLE 3-8. INCREMENTAL SHAFT MOMENTS

Input Quantity Address
TRIMQ(1) Incremental Shaft Roll Mom., 33
ft-1b, + RT.
TRIMQ(2) Incremental Shaflt Pitch Mom., 3b
ft-1b, +N. UP
Main rotor and tail rotor downwash functions are modeled in REXOR with
lag equations of the form
wn+l - e—dt/Twn v (1 - e—dt/T) ¢ (wn) (3-5)
97 !
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These equations require time constants, t. An initial set of values may
be input to begin the process under favor:hble conditions. The downwash
quantities and input addresses are given in Table 3-9. Tail rotor flap-
pine dynamics are also nodeled with a first-corder lag, and the flapping
amgrle is included in Table 3-0.

TABLE 3-G. ILFLOW DATA

Input Quantity Address
WIMR Vertical Downwash +DN 65
PIMR Roll Dowvnwash +RT €6
QIMR Pitch Downwash +N UP 67
WITR Tail Rotor Downwash 78
AITR Tail Rotor Longitudinal Flap Angle 77

NOTE: WIMR is a divisor on the program; therefore, some non-zero
value must be used.

Although initial values are not required, except for WIMR, good initial
guesses may be helpful to the trim convergence speed.

The lag equation time constants for the above functions are required for
both physical realism and program numerical stability. See Table 3-10.

TABLE 3-10. TIME LAG CONSTANTS

Input Quantity Address
TE (1) T for downwash functions during 287
trim
TG (2% T for downwash functions during 288
fly
TC(3) T for tail rotor flap angle 289
function
g8
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3.3.3 Trim Operation

Three trim techniques have been programmed in REXOR. The first is
characterized as a fully integrated trim in which all blades and
corresponding moces are integrated, A second prccedure, known as single
blade trim, has been programmed. One blade, representing the rotor, is
integrated arcund a rotor revolution. After each revolution the blades
are analyzed for their collective and cyclic components and trim varia-
hles adjusted. This technique has sometimes resulted in a modest amount
of savings ir the time to trim. A third method known as harmonic trim is
programmed but was never successfully employed. Although one blade trim
has been used, the level of confidence in its adaptability to a variety
of conditions is too low to warrant its documentation here. RA{LL) =
FAST = 0 gives the fully integrated trim technique. A number of inputs
exist which are associated with the single blade and harmonic trim
options. These addresses are listed in Table 3-11 for completeness.

TABLE 3-11. TRIM OPTIONS

Input Quantity Address
FAST hho

TCUTO 2553

TCUT3 255k

THA 2560

QMCON (6) 2561 - 2566
GAIN1 (19) 2571 - 2589
TPART (6,6) 2831 - 2866
DCOEF (L) 13L1 - 13Lh

The fully integrated trim is then characterized as follows. All main
rotor blade modes are integrated and allowed to reach steady-rate values
unattended except for an initial period of artificial structural damping
which is designed to speed up the trimming process. Structural damping
inputs are discussed in detail in Section 3.3.7.2 which covers modal data
input. Trim integration is controlled by O, the main rotor rotation
speed and AZT the number of computations per rotor revolution. The
integration interval is then

2T
"= &) (3-¢)

A trim operational cutoff or limit stop is provided in the form of a
maximum number of revolutions to trim, TCUT. If trim has not been

99



achieved by the specified number of revolutions, the TRIM mode is
terninated aad the FLY mode is entered. Values for the inputs of
Table 3-12 are required.

TABLE 3-12. TRIM INTEGRATION DEFINITION

Input Quantity Address
“P 0 Rotor speed, rad/sec 52
AZT Humber of time points per 32
revolution of trim
TCUT Maximum number of revolutions 36
in trim

Past experience shows that a value less than 120 is merginal for AZT, and
at times a value as high as 180 has been necessary. However, when the
program is operated with all the high-frequency modes cut out; i.e., a
"hard" swash-plate, no shaft bending, no blade torsion, no pitch horn
bending, and only the first inplane and first flap mode operative, then

a value of AZT=2L4 is possible.

Simply stated, trim is a state of system equilibrium. The function of
the trim segment of the program is to reach that state. Pilot controls,
vehicle attitude, and other system unknowns are determined such that
starting boundary conditions are met by the equations of motion using a
repeating solution. The appropriate values of the problem unknown are
determined iteratively by a control algorithm of the form

X1 = ¥y " fn(a)Kdt (3=7)

N e—dt/r £

] 11i8) +a (3-8)

where the subscript n denotes the nth computation point. Assuming a
functional relationship between a and X, the above control relationship
can be used to determine the value of X such that a = 0. Within REXOR it
has not been found necessary to consider the controls and accelerations
as a systeri. Independent relationships are assumed. Accelerations thus
can be matched one to one with a control input. For example, vertical
acceleration is only controlled by main rotor collective. Before pro-
c2eding, notice that there are two parameters in the control equation,
namely T and K, wnich can be used to control convergence. Indeed, these

100
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arc input parameters to REXOR. Experience has shown that tau, T, should
be set such that the ratio dt/¢ remains a constant and near a value of 0.3
¥ is considered a gain factor and particular to the variables involved.
Trus, a set of gains is defined in the irput address, Table 3-13.

TABLE 3-13. TRIM GAINS

Input Quantity Address
T TAU Trim control time 80
Constant
K GAINT(1) 1981

See Section 3.2 for
complete definitions

GAINT(19) 1999

The normal conditions for trim are

The controls available to achieve these conditions are the attitude
angles Ups Ypo ¢F, defined in Section 3.3.2, the propeller pitch, B_, for
compound helicopters, the tail rotor collective, 8 g, the main roto
collective, 909, and the main rotor cyclic angles Ajg and Bjg. Since
there are more unknown equations, a choice of active controls must be
made. REXOR provides a number of trim options including autorotaticn
and a so-called trim "tied to a post'" where the longitudinal acceleration
is left untrimmed. An input flag is used to communicate to the program
the trim option Adesired. That flag is RA(14L2) = CORAF-1. Table 3-1k
defines the trim options, indicates the functional relationships between
the controls and the accelerations, and denotes which gains must be used.
Notice that the control input addresses serve as initial guesses or
constants, depending on their use.

Note that the main rotor cyclic angles, the tall rotor collectlve, and
the roll angle trim the respective quantities pF, qF, rF, VF to zero, no

matter what the trim option. The accelerations ﬁF and WF are trimmed to

BT
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TABLE 3-1k.

TRIM VARIABLE SCHEDULE

Trim Controls

Name BP ALPHA GAMMA ENDMZ?Z
Initial
Value RA(53) RA(58) RA(63) RA(92)
GAINT(I) I=1 Trim Trim T =19
o | Constant | Consvant | _ _  _ |
Nulled Ny 7
Quantity E 5
GAINT(I) TNEN s I=3 Trim I=09
IR R | | _| Constant } _ __ _ |
Hulled u v %
Quantity F d .
o GAINT(I) Lrim I1=3 1= o Trim
f, Constant Constant
2 § = = o T e AT T A e
0O Nulled W u
3 © Quantit i F
o, il J
OA
~Ef¥ GAINT(I) Trim I=23 I =10 N/A
Aol = — - —|Comstant | | | __ _ 1 _ _ _._
= Nulled u a
-~ ; F F
Fuantity
GAINT(I) Trim I=3 Trim Trim
- _ Constant | 1 _gothant Constant |
Nulled wF
Quantity
GAINT(I) Trim I=3 Trim I=1"g
Constant Constant = =pn
Nulled u v
Quantity F R

—

~

Fw N

Compound helicopter, collective trim, hover or forward flight.

Compound helicopter, angle c¢f attack irim, forward flight.

Any helicopter, tlight path angle trim wvith engine torque

specified, RA(LS) = CRSFG
. Any helicopter, autorotation, RA(L5) = CR

Any helicopter, "Tied to a Post", RA(L4S)

Trim Options (CORAF-1)

Any helicopter, hover or forward flight.

SF

G =1.
CRSFG = 0.
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TABLE 3-14 - Continued

Trim Considerations:

1. VFor all flight trim options:

5&_ Trim Variable GAINT Trims
5) ) ¢

2 Ais ‘ P
55 BlS 5 i
5T THOTR 6 %F
59 PHI 2 Vi

2. Trim constants must be specified except RA(53) = BP with no pro-
peller, and RA(92) = ENDMZZ when RA(L5) = CRSFG = 1.

3. ©See engine inputs for instructions to defeat engine torgue output
in autorotation (RA(142) = 2, RA(92) = 0 and RA(LS) = 0).

zero by a pair of trim variables chosen from propeller blade angle, main
rotor collective, the angle of attack, and the flight path angle with

the exception of RA(142) = 3. Note another trim variable, the engine

trim torque ENDMZZ, is included in the table to trim the rotor. The rotor
azimuth degree of freedom is coftcn called the engine degree of freedom,
which is perhaps a misnomer in autorotation where the engine inputs must
be zeroed tou prevent the engine from supplying tocrque.

There is nothing in the trim procedures to limit the aircraft attitude in
trim. Vertical, sideways, or inverted flight are possible but unusual.
Experience with the program in other than normal flight attitudes or in
autorotation is limited. If the swashplate degrees of freedom are
active, then three more trim conditions are added tc the active trim
option, and are given in Table 3-15.

TABLE 3-15. SWASHPLATE TRIM GAINS

Trim Control Quantity Gain
Name Address Nulled Name Address
6 198
GLCON 69 ¢Sp K7 987
GMCON 70 esp th 1994
Y ~ e 1
7GS 1479 ZSp K8 1988
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The control EYTrO, if active, is trimmed as shown in Table 3-16.

___.—-—..—_____,_._.—-—'_'_ e e —

TARLE 3-16., CONTROL nYRO TRIM GALNS

Gain
liame fddress

Quantity
Nulled

vim Control
Address

=]

i _L_ I H 1993

Trim convergence ;3 controlled by & set of simple convergence tests, all
of which must be simultaneously satisfied. Movement of the controls
(quiescence) is monitored rather than relative zero tests on the
accelerations. Control parameters are first compared after four rotor
revolutions, and compared every two revolutions thereafter. In the
tests that follow, the prime denotes values two revolutions later.

GMCH

1
_a | <0.001
\ Bp Bpl
1
\ g = A15\<O.001

15

1
\ BlS - BlS\<O'OOl

' e
\ 80 80\ <0.001

'—
\ 8rn = O \<o.001
| 45 - o]

" %8 <0.01
lYu'-YG\ <0.01

1
‘ a - a\ <Q where Q = 0.01 if HPSET # 0

0.001 otherwise

Q
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T

& - <20
Con CON

) I/C:ON - GMCON <20

O o =

GM/CN B GMCN L

HPSET is RA(1936). The rate of trim convergence is controlled by size
of the trim gains. A trim gain too high causes a convergence failure
("bomb"), a value too low westes computer time. The program does not
automatically determine the trim gains. The usual procedure is to make
a guesstimate of the value based on past experience and ohserve the
trim time~history plot. The gain can be increaszd on slow-to-trim
variables, and decreased on those that appear to be oscillating or
following the vibratory component of the accelerations as well as the
mean.

One specialized mode of operation which requires attention during trim

is the so~called "fixed shaft" run in which only the main rotor and swash-
plate are considered. A fixed shaft run is activated by setting the input
NGORF = RA(133) to some non-zero value. A fixed shaft run can be trimmed
to a specified rotor 1ift and shatt roll and pitch moments. The inputs
are given in Table 3-17.

105



T T T L T N e T A T o W T B s R B I P T N N TN RS e <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>