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and indicates trends when parameters are varied. Fighters, bombers, and cargo 
aircraft can be analyzed by the program. The program operates within 100,000 
octal units on the Control Data Corporation 6600 computer. Two stand-alone pro- 
grams operating within 100,000 octal units were also developed to provide 
optional data sources for SWEEP. These include (1) the flexible airloads 
program to assess the effects of flexibility on lifting surface airloads, and 
(2) the flutter optimization program to optimize the stiffness distribution 
required for lifting surface flutter prevention. 

The final report is conposed of 11 volumes. This volume (Volume II) 
contains the methodology, program description, and user's information for the 
SWEEP control program, input data processing module, final output module, and 
the data management module. 
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PREFACE 

This report was prepared by Rockwell International Corporation, Los 
Angeles Aircraft Division, Los Angeles, California, under Contract 
F33615-71-C-1922, No. FX2826-71-01876/C093. The work was performed for the 
Deputy for Development Planning, Air Force System Command, Wright-Patterson 
Air Force Base, Ohio, and extended from September 1971 to June 1974. 

Eugene L. Bahns, ASD/XRHD, was the Air Force program manager. Leonard 
Ascani was the program manager for Rockwell International. Other Rockwell 
personnel contributing to the project included: 

G. Hayase - Mass Properties 
R. Hiyama - Mass Properties 
D. Chaloff - Mass Properties 
C. Martindale - Mass Properties 
H. Rockwell - Mass Properties 
R. Allen - Mass Properties 
P. Wildermuth - Airloads 
G. Rothamer - Airloads 
T. Byar - Airloads 
S. Siegel - Structural Dynamics 
S. Mellin - Structure and Fatigue 
H. Haroldson - TTiemodynamics 
D. Konishi - Advanced Composites 
C. Hodson - Structural Dynamics 

The final report was published in 11 volumes; the complete list is as 
follows: 

Volume 

I "Executive Sumnary" 
II "Program Integration and Data Management Module" 
III "Airloads Estimation Module" 
IV 'Material Properties, Structure Temperature, Flutter, and Fatigue" 
V "Air Induction System and Landing Gear Modules" 
VI "Wing and Empennage Module" 
VII "Fuselage Module" 
VIII "Progranmer's Manual" 
IX "User's Manual" 
X "Flutter Optimization Stand-Alone Program" 
XI "Flexible Airloads Stand-Alone Program" 
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INTRDDUCTION TO VOLUME II 

The structural weight estimation program (SWEEP) has been developed as an 
analytical aircraft structural weight prediction tool suitable for use in the 
preliminary design phase of vehicle synthesis.    The functions of data develop- 
ment and assessment have been integrated into various program modules so that 
criteria, design constraints, and environment considerations are consistent. 
The purpose of the two parts of this volume is to present the program structure, 
data processing methods, and interfaces between the different program modules. 

• Part 1 discusses the SWEEP program arrangement and structure, SWEEP 
control program, input data processing module, and the final output 
module. 

* Part 2 discusses the data management module, which organizes geometry, 
inertia, and design criteria for use by the data development and weight 
analysis modules.   The appendix contains program flow charts and FORTRAN 
lists for the data management module. 

13 
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PART I 

PROGRAM INTEGRATION 
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Section I 

INTOODUCTION 

The analytical structural weight prediction procedure in SWEEP is an 
integration of methods formulated to describe design criteria and constraints 
of aircraft components, synthesize structure to these requirements, and 
develop mass properties data. Various procedure, engineering methods, and 
cojnputer progranming techniques used in SWEEP provide comprehensive structural 
weight data in a single computer run. 

The program is structured in a modular form which provides the user with 
multiple modes of operation. It is designed to operate as a fully integrated 
system such that compatible design constraints are satisfied by each of the 
structural components. SWEEP can also be used in stand-alone modes to evalu- 
ate individual components or develop design criteria. A stacked case capa- 
bility is also provided which permits variation of any single design parameter 
without repeating other data. 

SWEEP consists of module.«, which perform control and/or computational 
functions required for: 

1. Master control 

2. Input/output data processing 

3. Vehicle performance data analysis 

4. Vehicle geometry and initial weight distribution analysis 

5. Basic flight design loads and fatigue spectrum analysis 

6. Fatigue and flutter requirement analysis 

7. Material property descriptions and evaluation 

8. Wing and empennage structural synthesis and weight analysis 

9. Fuselage structural synthesis and weight analysis 

10. Landing gear structural synthesis and weight analysis 

11. Air induction system (nacelles, pylons, engine section, ducts, 
ramps, spikes) structural synthesis and weight analysis 

15 



Geometry definitions are based on mathematical approximations of vehicle 
physical features and structural arrangements.    These definitions provide for 
weight sensitivity to configuration geometry and to geometric variations.   The 
structural synthesis/weight analysis modules are designed to analytically 
evaluate design requirements and criteria and to synthesize structures for 
specified materials and structural concepts.   Structural elements are analyzed 
to satisfy strength, stiffness, life, local stability, and general stability 
requirements.    The synthesis can be controlled to produce material sizing 
reflecting unconstrained "optimum" structural arrangements or to evaluate 
material requirements for design constraints resulting from compromises due to 
cost, producibility, maintainability, or unique local considerations.   Some 
of these design constraints are: 

1. Specified frame, stringer, rib, or spar spacings 

2. Longeron locations 

3. Frame or stringer geometry limits 

4. Material minimum gages or fabrication minimums 

5. Cutout sizes and locations 

6. Bulkhead locations 

Program logic is provided so that options are available to (1) control 
the scope of the analysis and the types of design information to be printed, 
and (2) provide for bypassing certain design data computations by inputing 
the pertinent infoxmation.   The latter approach would be employed to substi- 
tute advanced engineering data which become available during the design cycle. 
Examples of this type of data are local description of geometry, gross design 
or net loads, and flutter stiffness requirements. 

16 



Section II 

PROGRAM DESCRIPTION 

PROGRAM STRUCTURE 

SWEEP is an integrated program written in FORTRAN IV for the CDC 6600 
computer system.    It is programmed in modular form using one level of overlay. 
The main overlay consists of the SWEEP control program, OLAYOO, which is iden- 
tified as Overlay (0,0).   Specific control, data manipulation, and computation 
functions are performed in   subprograms identified as overlays (n,0), where n 
is the unique integer assigned to each primary overlay. 

The basic program is structured to operate within a total of 50,000 octal 
(20,480 decimal) core locations.   The appended version, SWEEP IV, which 
incorporates the additional capability of analyzing advanced composite wing 
and empennage structures, operates within a total of 100,000 octal core 
locations. 

In order to operate within the foregoing CDC computer core size restric- 
tion, certain analysis functions are performed by groupings of (n,0) overlays. 
The designation "module" is assigned to unique function overlays and to 
groupings of functional overlays.   Table 1 shows the 18 primary overlays which 
constitute the 10 program modules.   Overlay (18,0) in this table is the 
advanced composite structure link.   This is the only link structured to the 
100,000 octal core size restriction. 

Program computation flow through the input data processing, data develop- 
ment, weight analysis, and output modules is shown in Figure 1.   Sequential 
flow diagram through the 17 primary overlays ard all of the data processing 
and computational routines within each overlay are shown in Figure 2. 
Table 2 is a descriptive listing of all SWEEP routines. 

DATA PROCESSING 

Blank common, labeled common, and mass storage files are used for the 
placement and retrieval of data.   These media are readily made accessible to 
any unit of the program.   Data sets are assigned to specific regions in blank 
conroon for each module, and are maintained in multioverlay modules by the use 
of the BUFFER IN/BUFFER OUT statements. 

17 



TABLE 1. MODULE DESIGNATION AND GROUPING 

Module Name Module Type Overlay Control Routine Name 

Input data processing Input processing (01,0) READ 

Data management Data development (02,0) DATAIN 

Flutter and temperature Data development (03,0) 0LAY3 

Airloads Data development (04.0) BLCNTL 

Fatigue Data development (05.0) FATGUE 

Landing Gear Weight analysis (06.0) LANDGR 

Air induction system Weight analysis (07.0) AISMN 

Wing and empennage Weight analysis (08.0) 
(09.0) 
(10,0) 
(14.0) 
(15.0) 
(16,0) 
(17.0) 
(18.0) 

0LAY8 
0LAY9 
OLAYIO 
0LAY14 
0LAY15 
0LAY16 
0LAY17 
0LAY18 

Fuselage Weight analysis (11,0) 
(12,0) 

FUSOl 
FUSQ2 

Final output Output (13,0) OUTPUT 

Problem analysis controls and certain design data items are stored in 
labeled common blocks. These blocks are in the main overlay and thus reside 
in core at all times and are universally accessible. 

Mass storage file records are used to transmit design information between 
the input data processing module, design data development modules, weight 
analysis modules, and the output module. These records are also used within 
modules for temporary storage of data sets. Use of these files provides a 
means of transmitting the large amount of data required by this program within 
the restriction on core size. 

18 



c OLAYOO 
) 

■c 
■c 

< 

Input data processing module 

Data management module 

flutter and temperature module 

Airloads module 

Fatigue module 

c 
Landing gear module 

Air-induction system module 

(Wing and 
(for vert 

empennage module 
ical   tail) 

CWing ai 
(for w 

C 

and empennage module 
ing) 

Fuselage module 

Final output module 

3 
} 
) 

) 

CWing and empennage module A 
(for horizontal  tail)         J 

D 
3 
3 
3 

Figure 1.   Main overlay - SWEEP overlay control program. 

19 



Overlay (01, 0) 

READ 

Overlay (00, 0) 

OLAYOO 

Overlay  (02,  0) 

DATAIN 

Overlay (03,  0) 

0LAY3 

D 
Overlay (04, 0) 

BLCNTL 

Routines Routines Routines Routines 

Figure 2.   SWEEP overlay structure. 

READHS READHS DSTTRP READHS READK- 
WRiTHS WRITHS DUCGEO WRITMS WRITMS 
DECRD AVDAOC DWHVQQ HBL ATMOS 
DECRD7 AVDATA FTOTAL PRESH BNLDS 

AVDINR FUSDST QINC C0DIM2 
AVDWNG FUSGEO QSUB FATMG 
CONDST NACGEO SOLARG FC0DM2 
DBLCNV NOSGEO SVFTAB FUSNET 
DCCNTL PRTOWE TBL MAXLDS 
DFATHG QUIKIE TEHALT SPABM 
DLNDGR SPDALT TEMPER USPAN 
DHAXLD TEHPRE TSKIN WHVNET 
DSGNPR WEIDST TTO 
DSTNOR WHVGEO WHVMAT 
r^STTRI WNGDST WHVQQ 

20 



f} D 
Overlay (05,0) 

FATGUE 

Overlay (06,0) 

LANDGR 

Overlay (07,0) 

AISMN 

Overlay (08,0) 

0LAY8 

Routines Routines Routines Routines 

Figure 2, SWEEP overlay structure (cent). 

21 

READMS READMS READMS NCLGEO READMS 
WRITHS BHOR WRITMS PRECRT WRITMS 
ACURVE LGEAR DCTGEO PYLONS ABOXC 

ALIFE LG3P DSGNP RAMPS CAERO 
BCURVE LGWT DUCFRM SPAL CASE 

FATIGU LOADS DUCPNL SPIKE CCNTL 
FTGCTL DUCTS SUMARY DMAX 

DUCWET TEMPR GCOMP 
FRMELD GEOMC 

FRMND3 GEOMW 
MATLF1 PRTG 
MATLP2 SWPXYP 

MCNTL1 TBWDC 
MISCOM VSGEOM 

NACELE 

■: /-■ V ... .,„;, 



^ 
o 

m 
NO M 
|HB « *•-* vO C 

«■K •w 

>» > «J 
ID < 3 

-J o 
L. o cc 
« > 6 

< < UJ 
<M O O »/> 
CO ^ O JQ 

CO </) 

^ P i 2 < — Q O 
UJ o: m _i 
oe » < < 

u -I 
l- < - 
CO <_■ CO 

o 

ü u C9 d z 

^g 3 a. 

x r 

o » 
in 

M •^^* V 
IA c 

>» •" 
a >- «J 

i 5 
O 

3 

> 
o 

WJ I- I-    — r      CJ — x      — t- 
i-      H co o o r s z 
— -IO — COWHCO 
acoi— o— — a:mu 

^*» 
o 

n 
J- 

JT 

Iff i 
> >■ 

3 « 5 
i o 
> o 

«/> 
— _J —      >      _ 

S ° SJ 3 O  o 
5S&5 
UJ   U)   lü   Ul   _l 

p »- 3 -I -I I- 

A 

22 



ö 
o • 
•— M 
C V c 

>« o 4J 
(0 «/) «^ 3 £ u 
0) 

u. 
> o 

—   f>J — _l UJ 
H  K U. O. I- I-  3 
OC   QC -J _l z —   < 
UJ  tu h- h- o oc  o 
Z  Z < < U. U  u. 
  x r n o» v) 

(/)«/)•— ■—   tM •—   CM 
ZZ>-OUJ|-ZHOOOOOU.Ü. 
OHZ-Jza — zuj-izz-izz 
< — zaeSaaozxzz-t^oo 
uja:3<u.—i-i-Jocoeococisujuj 
oe3Ciü.üLU.u.u.ü.ij.ii.ü.ü.cic3 

o « 
1^. M 
r— 0) *—^ 1^ c 

im Mi 

>. > w 
m 3 3 o u o et 
0) 
> o 

ist (/) 
O —  H 

O   3   Z < — o 
iü oe i— — oe eo 
cd > o Q. o. i- 

< 
O  t- Q 
Q   < Q 
_l   Q U. 

0.   U.   O > 
H  3 3 5 

o * 
00 i/> 

0) >-^ 00 c 
^m MK 

>> >■ *l 
ID < 3 

-i o u o ac 
« 
> o 

3 3 h- < I- «Q 
oo>0Doaaox — 
ui<Q.>:>i-l-l-oe 
touj_J3 — ocococi- 
ooooQ.a.Q.a.oc 

— 04 
o 3: x -i z 
0.   o u < — X — — o a. 
H 3 3 55 

t052-jQ^:occ3<c3X to oe ü. i— a xm 
z:£o<(/>h-ot— aeaoooi— U.Q.<I-O< 
Qh- — ooctoocarj-u-zccco — oo-jü-i- 
< — uj-tzza.a.i^3333l-eQ-jaco(^ 
UJÄOOOOOOOOOOOtOI—   >XÜä<C 
ee3<<<<<<<<<<<<<<eaoo 

o « 
o M ^ « 

•^iW o c 
im 

>» >- fcl 
ID < 3 »— _l £ U o 
0) 
> o 

CD ca oc o ca _i 
UJ MM < u ÜJ ■« ■■i 

2 ac ca ac oc oc oc 
oc to ►- 1- H 1- (- 

to to to to to to w w 

OQ _l _l Z 
Ul X < < — 

oc 3 u u o a. 
I-   I- 00 Lu H t- 
W  W (- > 3 3 

to 
0C   <_) Ü CQ   Q   X 

\—   -i OQ.H->fl00DO   —   t-O 
—   Ot—   t-(^(/>C3l-h-l-OCOtO 
acxoouz — OCOCOCI-UJU. 
3oooQco_)cjiuo.o.a.QCtAtrt 

ö 

o » 
o^ 
o in 

0) 
o^ c > >■ 

<D 3 4J 
3 

U o o 
0) ac 
> 
o 

a: r 3 3 t- 
o i- o a > 
< — uj < a. 
ui ac tn UJ _i 
ac 3 o a o 

< t OQ O 

II 
o < x a. 
o i- H o 
oc oc oc m 
a. a. Q. t- 

Q 
< 

Ul   —J   o 
Ul   UJ   —I 
I- ►- > 

23 



B> 
Overlay (12,0) I 

FUS02     I 

Routines 

READMS LDCHK 
BLKHDS LONGS 
CUTOUT MINFR 
CVPRES MINMUM 
DBLKHD MISCVfT 
FBEND PART IT 
FCOVER SECOST 
FHCMB SPRINT 
FPANEL SUMMRY 
FUSSHL WTDIST 
FWEIGH 
GJ1GEO 
GJ2GEO 
11 LONG 
I2LONG 

Overlay  (13.0) 

OUTPUT 

Routines 

READMS 

Figure 2.   SWEEP overlay structure (concl), 
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PHUPHERAL REQÜIRQffiOTS 

SWEEP requirements as a stand-alone computing system consist of four 
input/output files and one mass storage file, file 1. These files consist of: 

1. Mass storage file 1, TAPE1 

2. System input file, TAPES 

3. System output file, TAPE6 

4. Permanent data file, TAPE7 

5. Cannon storage file, TAPE24 

In addition to the foregoing files which are used during execution of the 
program, the method of operating shown in examples in Section III requires one 
magnetic tape unit. The program and permanent data are maintained on a mag- 
netic tape and are transferred to internal files by the CDC control cards. 
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Section III 

PROGRAM OPERATION 

As an integrated engineering program, SWEEP requires three types of 
external data: (1) an input data set that is used to describe the design prob- 
lem, (2) a data bank compilation of engineering data from which necessary 
design information can be drawn, as required, and (3) an input set of program 
analysis control words. The modules of SWEEP logically interprets the problem 
design information, converts then into engineering data, and orders the results 
properly for all the evaluation routines. Mass storage files are used to 
transmit design information from design data modules to the weight analysis 
modules which perform the necessary structural synthesis/weight analysis so 
that the primary result is a set of weight estimates for the major structural 
components. 

INPUT ARRANGEMENT 

Figure 3 shows a typical input card deck setup for a SWEEP run. This 
arrangement assumes that all SWEEP routines are stored in object form as the 
first file of a tape by the use of the COPYLIB operation. Also, that the sec- 
ond file of that tape is the permanent data stored in card image format. 
Figure 4 shows the sequential order of the data bank data deck. This set is 
used to create the permanent data file and, subsequently, TAPE7. 

PERMANENT DATA BANK DECK 

The permanent data bank deck. Figure 4, consists of the following: 

1. Aerodynamic data for loads 

2. Spectrum data for fatigue 

3. Weight analysis constants and index factors 

4. Flutter and temperature constants 

5. Weight constants and data for initial weight distribution 

6. Airfoil description 

7. Material property descriptions 

Records in this data bank are used to initialize mass storage file design data 
records for use by the different program modules. 
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M«t«rlal properties    (~ 
library > D>t» 
(20 maximum)      (^ 

(   Title card 2 
Title card I 
Material 
No. n 

Each set has a 
minus sign In 
column I of last 
card 

Air Induction system module data 

Airloads 
module 
data 

Winn and empennage 
module data 

L 
Mass storage 
file records 
Initialization 

Figure 4. SWEEP permanent data bank data deck setup and 
mass storage file initialization. 
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CASE DATA CARD DECK 

The first two cards in the input data deck for each case are title cards. 
80 alphanumeric characters may be written on each card. 

Control card 1 follows the two title cards. This card contains the 
optional output print indicators. These indicators are shown in Table 3. 

Control card 2 follows control card 1. This card contains the airloads 
module indicators in columns 1 through 38, wing and empennage construction 
indicators in columns 39 through 44, program flow controls in columns 71 
through 79,  and an initialization indicator in column 80. Descriptions of 
these controls and indicators are shown in Table 4. 

Data decks follow control card 2. The first card in each data deck must 
contain one of the identification titles shown in the following in columns 1 
through 10. Colmrns 11 through 80 are not read by the program, and therefore 
may be used for deck identification or conntents by the program user. 

12 3 4 5 6 7 8 9 10 

GENERAL 
WING 
H 0 R I Z 0 N T A L 
VERTICAL 
FUSELAGE 
L G 
AIS 
F AT I G U E 
WH V LOADS 
F U S LOADS 
INERTIA 

The remaining cards contain numeric data which are read and processed 
based on a relative address for the field data on each card (Figure 5). The 
last card of each data deck has a minus sign (-) punched in card column 1. 
Usage matrix of these data checks is shown in Table 5. Detail discussions of 
variables in these decks are presented in Volume IX, Users' Manual. 

The last card in the case data deck has "EXECUTE" punched in columns 1 
through 7. Columns 8 through 10 on this card must be left blank. 
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TABLE 3.    CASE CONTROL CARD 1 - PRINT INDICATJRS 

Control 
Card 1 
Column 
(IP loc) Routine3 Overlay Description 

1 READ (1,0) Permanent data, first case only 

2 READ (1.0) Case data 

3 CCNTL (8,0) WD array, some of D-array before data 
transfer, total D-array, SPAL array 
(record 38) 

4 GEOMC (8,0) YC, YTC, and TAP arrays 

5 DMAX 
ABOXC 
TBWDC 

(8,0) 
(8,0) 
(8,0) 

Values from YTC, YC, and TAP arrays 
Values from YTC and TT arrays 
Title for DMAX print 

6 PRTG(GEOMW) (8,0) Detail geometry 

7 GECMtf 
PRTG 
VSGEOM 

(8,0) 
(8,0) 
(8.0) 

TGJ array 
TXY array - only when IP(6j also ■ 0 
TVS array 

8 CTOT1 
GCNTL 
LEWT 
TEDEV 
TEWT 
TEWTI 

(14.0) 
(14,0) 
(14,0) 
(14,0) 
(14.0) 
(14,0) 

Tl'd), TT(2), and YC array 
Title for CT0T1 print 
Title for CT0T1 print 
Title for CT0T1 print 
Title for CTOT1 print 
Title for CTOTl print 

9 GCNTL (14,0) TG and TGA arrays 

10 LETEI (14,0) TCS, TWG, CLEI, and LTEI arrays 

11 LEW 

TEWTI 

(14,0) 
(14.0) 
(14,0) 

TGR, TST, CCI, CCL, and CCW arrays 
CCW, CCT, and TE arrays 
TGR, TST and CCI arrays 

12 WLE'TE (14,0) Leading and trail edge weight and loads 
summary 

13 MISCNT 
PRTWCMISCIT) 

(15,0) 
(15,0) 

Detail - CCI, TST, and TGR arrays 
Detail - CCI, TST, TGR, and TCS arrays 

14 MISCNT 
PRTM(MISCIT) 

(15,0) 
(15,0) 

Summary - CMII and TMVT arrays 
Summary - TCS and CCI arrays 
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONT) 

Control 
Card 1 
Column 
(IP loc) Routine3 Overlay Description 

15 croT2 (15,0) TTd) , TT(2), and YC array 
MISCNT (15,0) Title for CTOT2 print 
MISCIT (15,0) Title for 01012 print 
CDL C15.0) Title for CTOTZ print 
FDIS (15.0) Title for CT0T2 print 

16 CDL (15,0) TGR and TCS arrays 
TBFWI1 (15,0) CCI and TCS arrays 

17 FDIS (15,0) CCI, TST, TCS, TWO, and TVMT arrays 

18 FDIS (15.0) Fuel distribution sunmary 

19 MHPW(MrLCW) (16,0) Torque box and pivot material properties 
TEMPC (18,0) Material properties for advanced 

composites 

20 ALOAD (16,0) Limit airloads and scaling ratios 
ACLOAD (18,0) ACL array 

21 ABDW (16,0) Initial deadweight distribution 

22 GJCAL (16,0) Flutter analysis values, GJ and J 
comparison Design GJ values 

GJ'IT (16,0) T-tail GJ values 

23 WDDATA (16,0) T and CD arrays 

24 VLOAD1 (16,0) Initial design loads, required GJ 
DEAEW (9,0) Deadweight sumnary and adjustment results, 

for NODW>l 
DWYBA (9,0) Deadweight and Y-bar adjustment values, 

forNOtW>l 
VLOAD (9,0) Design loads and required GJ, for 

NODW.>l 
DEADW (18,0) Deadweight summary and adjustment 

results, for NOEW>l 
DWYBA (18,0) Deadweight and Y-bar adjustment values, 

for NODW > 1 
AVLOAD (18,0) Design loads, required GJ, loads at each 

condition 
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TABLE 3. CASE COWTROL CARD 1 - PRINT INDICATORS (CONT) 

Control 
Card 1 
Column 
(IP loc) Routine* Overlay Description 

25 DEADW (9,0) Deadweight summary and adjustment 
results, for NODW=l 

DWYBA (9,0) Deadweight and Y-bar adjustment values, 
for NODW"! 

VLOAD (9,0) Design loads and required GJ, for NOEW=l 
DEADW (18,0) Deadweight summary and adjustment 

results, for NODW=l 
DWYBA (18,0) Deadweight and Y-bar adjustment values, 

for NODW=l 
AVLOAD (18,0) Design loads, required GJ, loads at each 

condition, for NODW=l 

26 DLPVT (9,0) W array 
PIVOT (9,0) Pivot values 
DLPVT (18,0) TW array 
PIVOT (18,0) Pivot values 

27 PRTA(TBOPT) (9,0) Design synthesis and weight distribution 
summary, for NODW >1 and DGW-2 

ACPRTA (18,0) Design synthesis and weight distribution 
CATBOPT) summary, for NODW >1 and DGW=2 

28 PRTA(TBOPT) (9,0) Design synthesis and weight distribution 
summary, for NODW >1 and DGW=1,3 

ACPRTA 18,0) Design synthesis and weight distribution 
(ATBOPT) summary, for NODW >1 and DGW=1,3 

29 PRTACTBOPT) (9,0) Design synthesis and weight distribution 
summary, for NODW=l and DGW=2 

PRTHCTBOPT) (9,0) Pivot and center section analysis values, 
for NODW=l and DGW=2 

ACPRTA (18,0) Design synthesis and weight distribution 
(ATBOPT) summary for NODW=l and DGW=1,2,3 
PRTH (ATBOPT) (18,0) Pivot and center section analysis values, 

for NODW=l and DGW=1,2,3 

30 PRTA(TBOPT) (9,0) Design synthesis and weight distribution 
summary, for NODW=l and DGW=1,3 

PRra(TBOPT) (9.0) Pivot and center section analysis values, 
for NODW=l and DGW=1,3 
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONT) 

Control 
Card 1 
Column g» 

(IP loc) Routine Overlay Description 

31 PRTB(CNSTR) (10,0) Synthesis details, for DGW=2 
PRTC(CNSTR) (10,0) Weight analysis details, for DGW-2 
PRTB(ACNSTR) (18,0) Synthesis details, for DGW=2 
PRTC(AOJSTR) (18,0) Weight analysis details, for DGW=2 
ACNSTR (18,0) DDUC, DDLC, DDIS, DDFS, DDRS, and DDSTR 

arrays, for DGW=2 
ASTIFF (18,0) CD array, for DGW=2 

32 PRTBCCNSTR) (10,0) Synthesis details, for DGW=1,3 
PRTC(CNSTR) (10,0) Weight analysis details, for DGW«1,3 
PRTB(ACNSTR) (18,0) Synthesis details, for DGW=1,3 
PRTC (ACNSTR) (18,0) Weight analysis details, for DGW=1,3 
ACNSTR (18,0) DDUC, DDLC, DDIS, DDFS, DDRS, and 

DDSTR arrays, for DGW=1,3 

ASTIFF (18,0) CD array, for DGW=1,3 

33 PRTBK(STRG) (10,0) Checkout print, requires data indicators 
PRTBK(TSCK) (10,0) Checkout print, requires data indicators 

34 WVFDD (17,0) TCS and CCDLI arrays 
TBFWI (17,0) TCS and CCI arrays 

35 CTOT (17,0) TT(1) , TT(2), and YC array 
WVFDD (17,0) Title for CTOT print 
WFLDD (17,0) Title for CTOT print 

56 WODATA (17,0) Surface inertia summary 

37 PRTD (17,0) Detail weight and coefficient summaries 

38 WODATA (17.0) WCG, CTBW, CTBI, CLEI, CTEI, CMII, 
CFL1I, CFL2I, CCDLI, CIOY, and CCI 
arrays 

39 not used 

40 OLAY00 (0,0) Case title and module identification 

41 WHVMAT (3,0) Stress vs temperature tables 
WHVQQ (3,0) Compressible dynamics pressure values 
SVFTAB (3,0) Flutter parameter vs mach nunber 

42 SPDALT (2,0) Speed-altitude profile tables 

43 DSGNPR (2,0) Speed profile design factors 
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TABLE 3. CASE CONTROL CARD 1 - PRINT INDICATORS (CONT) 

Control 
Card 1 
Column 
(IP loc) Routine Overlay Description 

44 QUIKIE (2,0) S-array 

45 AVDINR (2,0) RT. RW, RH. RV, RA, and RD arrays 

46 PRTOWE 
(DATAIN) 

(2.0) Weight empty breakdown, expendable 
useful load 

47 DATAIN 
EMAXLD 

DCOTTL 

(2.0) 
(2.0) 

(2.0) 

BC array 
Estimated shear, bending moment, and 

torque 
WD array 

48 AVDATA (2,0) S-array 

49 DATAIN (2,0) Common at end of Data Management 

50 BNLDS (4.0) Body loads 

51 SPABM (4.0) Shear, bending moment, and torsion 
moment 

52 USPAN (4.0) Airload distribution factors 

53 WHVNh'l (4,0) Design loads and ratios 

54 BLCNTL (4.0) Temperature and stress for 23 load con- 
ditions, design tenperature and load 
conditions, maxinum net bending 
moments for fatigue 

55 FATM3 (4,0) Fatigue spectra 

56 FATGUE (5,0) Bending moment spectra input 

57 FATIGU 
FTGCTL 

(5,0) 
(5,0) 

Damage table, calc life, etc 
"FATIGUE       " input values 

58 FATIGU (5,0) Intermediate values, iteration trace 

59 LANDGR (6,0) Landing gear input data 

60 LGEAR (6,0) Landing gear loads 

61 AISMN (7,0) AIS system input data 

62 SPAL (7.0) Speed-altitude profile tables 

63 MATLP2 
(MCNTLl) 

(7.0) Duct, ramp and nacelle material 
properties 
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TABLE 3.    CASE CONTROL CARD 1 - PRINT INDICATORS (CONCL) 

Control 
Card 1 
Colunn 
(IP loc) Routinea Overlay Description 

64 MCNTL1 (7.0) IMS array 

65 DSGNP (7,0) Speed profile design factors 

66 PRECRT (7,0) Ramp design conditions 

67 RAMPS (7,0) Built-in parameters, reaction forces 
and weights 

68 FRMFJ.D (7,0) Duct frame data 

69 DUCTS (7,0) Duct frame data and duct geometry - 
section data 

70 NACELE (7,0) Nacelle geometry - section data 

71 FUSLD (11.0) Füselage loads and inertia data 

72 MATLP1 
(MFCNTL) 

(11,0) Cover, longeron, major and minor 
frames material properties 

73 MFCNTL (11.0) IMS array 

74 FUSLD 
Duiwn 

(11,0) 
(11,0) 

Loads array 
Input and corrected data 

75 FPRME 
FRMND1 

(11,0) 
(11,0) 

External frame loads details 
Fuselage shape details 

76 SFOAWE 
FRMI.P 

(11,0) 
(11.0) 

Frame synthesis details 
Segment loads details 

77 FFRME (11.0) Major frames detail weights 

78 MINER (12.0) T-array 

79 FUSSHL (12.0) T-array 

80 SPRINT (12.0) Details - Construction indicators, basic 
vehicle data, secondary structure, 
shell and section values 

Boutin 
done, 
this i 
is use 

e in which the cc 
If a second rout 

ndicates that PRI 
d in GEOMW to cal 

rrespondi 
ine name 
G is stri 
1 or not 

ng IP element is tested and printing is 
appears in parenthesis as PRTG(GECMW), 
ctly a print routine and the indicator 
call PK1G. 
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TABLE 4.    CASE CONTROL CARD 2 INDICATORS 

Control Card 2 
Column 

Labeled 
Conmon 

Location Description 

1-2 XMISC(51) Air vehicle class indicator 
01 = fighter (F) 
02 - attack (A) 
03 » tactical bomber (BI) 
04 ■ strategic bomber (BII) 
05 - cargo assault (CA) 
06 ■ cargo transport (CT) 

3-4 XMISC(52) Wing-type indicator 
-1 ■ fixed wing 
01 ■ variable-sweep wing 

5-6 XMISC(53) Vertical tail-type indicator 
-1 » single tail 
00 = dual tail 
01 ■ T-type tail 

7-8 XMISC(54) Load calculation option indicator 
-1 - calculate basic loads only 
00 ■ calculate fatigue spectra only 
01 - calculate both basic loads and fatigue 

spectra 

9-10 XMISC(55) Total vehicle load calculation control 
01 ■ compute all loads (fuselage, wing, 

horizontal tail, vertical tail) 
00 ■ compute loads as indicated by controls 

in columns 11 through 18 

11-12 XMISC(56) Fuselage load calculation indicator 
01 ■ compute 
00 = do not compute 

13-14 XMISC(57) Wing load calculation indicator 
01 ■ compute 
00 s do not compute 

15-16 XMISC(58) Horizontal tail load calculation indicator 
01 ■ compute 
00 ■ do not compute 
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TABLE 4.    CASE OONTOOL CARD 2 INDICATORS (CCNT) 

Control Card 2 
Column 

Labeled 
Cannon 

Location Description 

17-18 XMISC(59) Vertical tail load calculation indicator 
01 ■ compute 
00 - do not compute 

19-20 XMISC(60) Load conditions 1 through 5 calculation indi- 
cator (positive maneuver conditions) 

01 ■ compute 
00 = do not compute 

21-22 XMISC(61) Load conditions 6 and 7 calculation indicator 
(negative maneuver conditions) 
01 ■ compute 
00 ■ do not compute 

23-24 )(MISC(62) Load condition 8 calculation indicator (flaps 
down, maneuver condition) 

01 = compute 
00 - do not compute 

25-26 XMISC(63) Load condition 9 calculation indicator (flaps 
down, landing) 

01 ■ compute 
00 = do not compute 

27-28 )MSC(64) Load conditions 10 through 13 calculation 
indicator (positive vertical gust conditions) 

01 - compute 
00 ■ do not compute 

29-30 XNaSC(65) Load conditions 14 through 17 calculation 
indicator (negative vertical gust conditions) 

01 ■ compute 
00 « do not compute 

31-32 XMISC(66) Load conditions 18 and 19 calculation indi- 
cator (lateral gust conditions) 

01 » compute 
00 ■ do not compute 
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TABLE 4. CASE CONTROL CARD 2 INDICATORS (CONT) 

Control Card 2 
Column 

Labeled 
Common 

Location Description 

33-34 XMISC(67) Load conditions 20 and 21 calculation indi- 
cator (pitching acceleration conditions) 

01 ■ conpite 
00 = do not compute 

35-36 XMISC(68) Load conditions 21 and 23 calculation indi- 
cator (yawing acceleration conditions) 

01 * compute 
00 ■ do not compute 

37-38 XMISC(69) Wing fatigue spectra calculation indicator 
-1 = compute gust and maneuver spectra 
01 ■ compute gust spectra only 

39-40 IFL(ll) Wing construction indicator                                  ' 
00 ■ metal structure 
01 ■ advanced composite structure 

41-42 IFL(12) Horizontal tail construction indicator 
00 = metal structure 
01 ■ advanced composite structure 

43-44 IFL(13) Vertical tail construction indicator 
00 - metal structure 
01 = advanced composite structure 

45-70 Not used 

71 IFL(l) Airloads module execution control 
0 ■ execute 
1 = do not execute 

72 IFL(2) Wing execution control for wing and empennage 
module 

0 = execute 
1 * do not execute 

73 IFL(3) Fuselage module execution control 
0 ■ execute 
1 = do not execute 
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TABLE 4. CASE CONTROL CARD 2 INDICATORS (OONCL) 

Control Card 2 
Column 

Labeled 
Conroon 
Location Description 

74 IFL(4) Landing gear module execution control 
0 ■ execute 
1 ■ do not execute 

75 IFL(5) Horizontal tail execution control for wing and 
empennage module 

0 ■ «MCUti 
1 = do not execute 

76 IFL(6) Vertical tail execution control for wing and 
empennage module 

0 - execute 
1 - do not execute 

77 IFL(7) Air induction system module execution control 
0 ■ execute 
1 - do not execute 

78 IFLC8) Fatigue module execution control 
0 - execute 
1 = do not execute 

79 IFL(9) Final output module execution control 
0 - execute 
1 ■ do not execute 

80 IFL(IO) File initialization control for subsequent 
cases (not applicable for first case) 

0 - leave files as they exist and update 
with input data 

1 = reinitialize data files (mass storage 
file records 1-9, 11, 12, 17, 21, 23-29, 
32-34, 36-38, and 41-60) from TAPE7 
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OPERATING CCNSIDERATIGNS 

Problem definition and program controls require coordination between case 
control card 2 instructions and design data decks. The SWEEP main control 
program starts by calling the input data processing module. Program execution 
requirements through the design data development, weight analysis, and output 
module are shown in Table 6. This table presents minimum and optional exe- 
cution requirements which can be employed for the range of problem modes. 

INITIALIZATION AND CCMPOTATION 

The SWEEP control program controls the execution of the problem. It 
occupies the main level of the overlay system and monitors the logic flow 
through initialization of data, design data development, weight analysis, and 
output. 

INPUT DATA PROCESSING 

The input data processing module organizes the data bank data and input 
variable design data in mass storage file records at the start of each problem 
case. A complete list of SWEEP mass storage file records is shown in Table 7. 
Computational flow instructions from case control cards 1 and 2 and certain 
key variables from the input design data are stored in labeled common loca- 
tions. Labeled conrnon block IFLOW indicators are shown in Table 8. Program 
definition and usage of the labeled common block MISC are shown in Table 9. 

DESIGN DATA DEVELOPMENT 

The design data development modules interpret input vehicle design speci- 
fications and geometry data and compute detail design data for use in evalu- 
ating the structural components. Modules progranmed for design data 
development are: 

1. Data management module, overlay (2,0) 

2. Flutter and temperature module, overlay (3,0) 

3. Airloads module, overlay (4,0) 

4. Fatigue module, overlay (5,0) 
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'rABLE 6.    LOGIC AND DATA REQüIRBffiNTS FOR EXECUTION OF 
SWEEP MODULES 

1   Module 

Indicator and Reqd 
Data Deck 

Discussion 
Control Card 2 

Column Data Deck 

Data management None GENERAL Data management and flutter and 
temperature modules are executed 
in each case in which "GENERAL" 
is read                  | 

Flutter and 
temperature 

None GENERAL This module uses speed-altitude 
profile and geometry data from 
the data management module 

Airloads 71 GENERAL This module requires data from | 
the data management module from 
the same case or a previous 
case. Detail execution con-  i 
trols are in control card 2   | 
columns 1 through 38. 

Fatigue 78 FATIGUE This module may be executed as j 
a stand-alone program or with  | 
spectrum data created by the  | 
airloads module. 

Landing gear 74 LG This module may be executed as 
a stand-alone program or with  | 
design data from the data man- 1 
agement module. 

Air induction 
system 

77 AIS This module may be executed as 
a stand-alone program. If     j 
"GENERAL" data are part of the | 
input case data, certain vari- 
ables are transferred to the 
"AIS" data record. 
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TABLE 6.    LOGIC AND DATA RBQUIRB1ENTS FOR EXECUTICN OF 
SWEEP WOHLES (CONCL) 

Module 

Indicator and Reqd 
Data Deck 

Discussion 
Control Card 2 

Column Data Deck 

Wing and 
empennage 
(wing) 

39-40, 72 WING This module may be executed as 
a stand-alone program. Loads 
may be defined either in the 
"WING" deck, the "WHV LOADS" 
deck, or by the airloads mod- 
ule. Flutter data may be 
defined in the "WING" deck or 
obtained from the flutter and 
temperature module. 

Wing and 
empennage 
(horizontal 
tail) 

41-42, 75 HORIZONTAL Refer to wing discussion. 

Wing and 
empennage 
(vertical tail) 

43-44, 76 VERTICAL Refer to wing discussion 

Fuselage 73 FUSELAGE This module may be executed as 
a stand-alone program. If 
"GENERAL" data are part of the 
input case data, certain vari- 
ables are transferred to the 
"FUSEUGE" data record. 
Inertia and loads data may be 
obtained through execution of 
the data management, flutter 
and temperature, and airloads 
module or by input of the 
"INERTIA" and "FUS LOADS" 
decks. 

Final output 79 GENERAL This module requires data from 
the data management module fron 
the same case or a previous 
case 
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TABLE 8.    IFL ARRAY PROGRAM CONTROLS (IFLOW BLOCK) 

IFL 
Loc 

Control Card 
No. 2 Column Description 

1 71 Airloads module execution control 
0 ■ execute 
1 ■ do not execute 

2 72 Wing execution control for wing and empennage module 
0 ■ execute 
1 = do not execute 

3 73 Fuselage module execution control 
0 ■ execute 
1 = do not execute 

4 74 Landing gear module execution control 
0 ■ execute 
1 ■ do not execute 

5 75 Horizontal tail execution control for wing and empennage 
module 

0 ■ execute 
1 = do not execute 

6 76 Vertical tail execution control for wing and empennage 
module 

0 = execute 
1 = do not execute 

7 77 Air induction system module execution control 
0 ■ execute 
1 = do not execute 

8 78 Fatigue module execution control 
0 ■ execute 
1 = do not execute 

9 79 Final output module execution control 
0 ■ execute 
1 = do not execute 

10 80 File initialization control for subsequent cases 
0 ■ leave files as they exist and update with input 

data 
1 » reinitialize data files from TAPE7 
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TABLE 8.    IFL ARRAY PROGRAM CONTODLS (IFLOW BLOCK)  (CONCL) 

IFL 
Loc 

Control Card 
No. 2 Column Description 

11 39-40 Wing construction indicator 
00 - metal structure 
01 ■ advanced composite 

12 41-42 Horizontal tail construction indicator 
00 ■ metal structure 
01 ■ advanced composite 

13 43-44 Vertical tail construction indicator 
00 ■ metal structure 
01 = advanced composite 

The data management module develops compatible vehicle and structural 
component geometry data for use by the other design data development modules 
and the weight analysis modules.   This module also provides weight distribu- 
tions, balance, and inertia required for the evaluation of design loads.    Per- 
foimance requirements are also organized for use by the airloads module. 
Methods, functions, processes, and description of the data management module 
are presented in Part 2 of this volume. 

Detail discussions of the flutter and temperature module are presented in 
Volume IV.   This module calculates critical surface flutter design parameters 
for the wing, horizontal tail, and vertical tail.   T-tail flutter is also 
evaluated for the vertical tail.   Structural tanperatures are calculated at 
critical flutter conditions and at the flight load evaluation conditions. 

The airloads module develops design airloads and wing bending moment 
fatigue spectra.    Component airloads and centers of pressure are calculated for 
a number of flight conditions to provide reasonable expectation that the maxi- 
mum airloads are encompassed.   Module methods, formulations, and program 
description are given in Volume III. 

The fatigue module evaluates wing bending moment spectra and fuselage 
pressure cycle data to determine allowable operating stresses.   These allow- 
ables are stored in the material property files for use by the wing and fuse- 
lage analysis modules.   Methods, formulations, and program description are 
presented in Volume IV. 
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TABUE 9. XMISC ARRAY VARIABLES (MISC BLOCK) 

Loc 

Defined Used 

Description         1 Routine Overlay Routine Overlay 

| 1 READ (1.0) FATGUE 
AISMN 
CCMTL 
MFCNTL 

(5.0) 
(7,0) 
(8,0) 
(11.0) 

Number of arrays of material 
properties in mass storage in     | 
records 41-60 

1 2 
OLAY00 (0.0) CCNTL 

ALQAD 
(8.0) 
(16.0) 

Component indicator for wing and   j 
empennage module 

1 ■ wing                  I 
2 = horizontal tail           | 
3 » vertical tail 

1 3 
OLAY00 
PROG 

(0.0) 
(9,0) 

OLAY00 (0.0) Set to 0.0 in OLAY00; set to 1.0 at | 
end of PROG so that OLAY00 will call 
OLAm.                    i 

| 4 OLAY00 (0,0) READ 
com. 

(1.0) 
(8.0) 

Case number                 i 

i 5 
WHVQQ (3,0) COTL (8.0) Dynamic pressure for wing flutter 

design, lb/ft2               | 

1 6 WHVQQ (3,0) CCNTL (8,0) Dynamic pressure for horizontal tail 
flutter design, lb/ft2          | 

1 7 
WHVQQ (3,0) CCNTL (8,0) Dynamic pressure for vertical tail 

flutter design, lb/ft2          j 

i 8 WHVNET (4,0) CCNTL (8,0) Wing design (reference) tempera-   i 
ture, 0'F 

9 WHVNET (4,0) CCNTL (8.0) Horizontal tail design (reference) 
temperature, 0 F 

10 WHVNET (4.0) CCNTL (8.0) Vertical tail design (reference)   1 
temperature, 0 F              \ 

11 OLAY00 
READ 

(0.0) 
(1.0) 

READ (1,0) Case indicator               1 
1.0 = first case            | 
2.0 = subsequent case         i 
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TABLE 9. XMISC ARRAY VARIABLES (MISC BLOCK) (CONT) 

hoc 

Defined Used 

Description Routine Overlay Routine Overlay 

12 WHVGEO (2.0) SVFTAB (3.0) Wing aspect ratio (wing fixed or 
aft) 

13 WHVGEO (2,0) SVFTAB 
ccmi 

(3.0) 
(8.0) 

Sweep of wing quarter-chord (wing 
fixed or aft), deg 

14 WHVGEO (2,0) SVFTAB (3,0) Wing taper ratio (wing fixed or aft) 

15 READ (1.0) WHVQQ 
WHVMAT 
MAXLDS 
WHVNET 
FTGCTL 

(3,0) 
(3,0) 
(4,0) 
(4,0) 
(5,0) 

Wing material identification number 

16 WHVGEO (2.0) SVFTAB (3,0) Horizontal tail aspect ratio 

17 WHVGEO (2.0) SVFTAB (3,0) Sweep of horizontal tail quarter- 
chord, deg 

18 WHVGEO (2.0) SVFTAB (3,0) Horizontal tail taper ratio 

19 READ (1.0) WHVQQ 
WHVMAT 
MAXLDS 
WHVNET 

(3,0) 
(3,0) 
(4,0) 
(4,0) 

Horizontal tail material identifi- 
cation number 

20 WHVGEO (2.0) SVFTAB (3,0) Vertical tail aspect ratio 

21 WHVGEO (2.0) SVFTAB (3,0) Sweep of vertical tail quarter- 
chord, deg 

22 WHVGEO (2.0) SVFTAB (3,0) Vertical tail taper ratio 

23 READ (1.0) WVQQ 
WHVMAT 
MAXLDS 
WHVNET 

(3,0) 
(3,0) 
(4,0) 
(4,0) 

Vertical tail material identifica- 
tion number                 ; 
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TABT.F 9. XMISC ARRAY VARIABLES (MISC BLOCK) (CONT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

24 READ (1.0) DATAIN (2,0) Maximum taxi weight; if not defined, 
additional landing gear design data 
are transferred to record 25 

25 WHVGEO (2,0) SVFTAB (3,0) Wing aspect ratio (forward position 
variable-sweep only) 

26 WHVGEO (2,0) SVFTAB 
CCMTL 

(3,0) 
(8.0) 

Sweep of wing quarter-chord (for- 
ward position variable-sweep only), 
deg 

27 WHVGEO (2,0) SVFTAB (3.0) Wing taper ratio (forward position 
variable-sweep only) 

28 WHVQQ (3,0) ccm (8.0) Wing structural material shear mod- 
ulus at design flutter point, 
lb/in. 2 

29 WHVQQ (3,0) CCNTL (8,0) Horizontal tail structural material 
shear modulus at design flutter 
point, lb/in.2 

30 WHVQQ (3,0) CCOTL (8,0) Vertical tail structural material 
shear modulus at design flutter 
point, lb/in.2 

31 READ (1,0) FTGCTL (5,0) Fuselage cover material identifi- 
cation number 

32 BLCOTL (4,0) FATGUE (5,0) Maximum net unswept wing bending 
moment at side of fuselage station, 
in.-lb 

33 BLOTTL (4,0) FATGUE (5,0) Maximum net swept wing bending 
moment at wing station 2, in.-lb 

34 DFAIMG (2,0) FATGUE (5,0) Vehicle service life, hr 

35 READ (1.0) FUSNET (4,0) Vehicle sink speed at landing 
design weight, ft/sec 
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TABI£ 9.    XMISC ARRAY VARIABLES (MISC BLOCK)   (CCNT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

36 READ (1,0) FUSNET (4.0) Main landing gear stroke, in. 

37 READ (1.0) FUSNET (4.0) Ratio of ultimate to limit design 
factor 

38 READ (1,0) FUSNET (4,0) Taxi load factor 

39 OLAY00 
PROG 
TBOPT 

(0.0) 
(9,0) 
(9,0) 

PROG 
TBOPT 

(9,0) 
(9,0) 

Wing and empennage module flow con- 
trol; initialized to 0.0 by OLAY00 
at start of module execution. 

40 OLAWO 
READ 

(0,0) 
(1.0) 

OLAY00 (0,0) Indicator set to 1.0 in OLAY00; set 
to 0.0 in READ if GENERAL data are 
input 

41 READ (1.0) FTGCTL (5,0) Fuselage minor frame material 
identification number 

42 WHVNBT (4,0) VLQAD 
VLQAD1 

(9,0) 
(16,0) 

Indicator to designate that hori- 
zontal tail loads have been 
reversed 

0.0 = loads have not been reversed 
1.0 = loads have been reversed 

43 DFATMG (2,0) BLCNTL (4,0) Unsweptwing inertia bending moment 
per g at basic flight design weight 
(wing fixed or aft) at side of 
fuselage station, in.-lb 

44 DFATMG (2,0) BT-CNTL (4,0) Sweptwing inertia bending moment 
per g at basic flight design weight 
(wing fixed or aft) at wing sta- 
tion 2, in.-lb 

45 

_ . 

DFA1MG (2.0) BLCNTL (4,0) Unsweptwing inertia bending moment 
per g at maximum design weight 
(wing fixed or fwd) at side of fuse- 
lage station, in.-lb 
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TABLE 9.    XMISC ARRAY VARIABLES (MISC BLOCK)  (COWT) 

Loc 

1        Defined 1            Used 

Description Routine Overlay Routine Overlay 

46 DFAIMG (2,0) BTSNTL (4,0) Unsweptwing inertia bending moment 
per g at basic flight design weight 
(wing fwd) at side of fuselage sta- 
tion, in.-lb 

47 DFAIMG (2,0) BLCNTL (4,0) Unsweptwing inertia bending moment 
per g at landing design weight (wing 
fwd) at side of fuselage station,      j 
in.-lb                                                    j 

1  48 
DFAIMG (2,0) BLCNTL (4,0) Sweptwing inertia bending moment 

per g at maximum design weight (wing 
fwd) at station 2, in.-lb 

49 DFAIMG (2,0) BLCNTL (4,0) Sweptwing inertia bending moment 
per g at basic flight design weight 
(wing fwd) at station 2, in.-lb 

50 DFAIMG (2,0) Biom (4,0) Sweptwing inertia bending moment        j 
per g at landing design weight 
(wing fwd) at station 2, in.-lb         j 

1   51 
READ (1,0) BLOTTL (4.0) Air vehicle class indicator                i 

1.0 = fighter (F) 
2.0 = attack (A) 
3.0 = tactical bomber (BI) 
4.0 = strategic bomber (BII) 
5.0 = cargo assault (CA) 
6.0 = cargo transport (CT) 

52 READ (1.0) BLCNTL (4,0) Wing-type indicator                             | 
-1.0 ■ fixed wing                                ; 
1.0 = variable sweep wing                : 

1   53 READ (1,0) DCCNTL 
WHVQQ 
BLCNTL 

(2,0) 
(3,0) 
(4,0) 

Vertical-tail-type indicator              | 
-1.0 = single tail 
0.0 = dual tail 
1.0 = T-type tail 
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TABLE 9.    XMISC ARRAY VARIABLES (MISC BLOCK)  (OONT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

! 54 READ (1.0) BLCNTL (4,0) Load calculation option indicator 
-1.0 = calculate basic loads only j 
0.0" calculate fatigue spectra 

only                | 
1.0 ■ calculate both basic loads 

and fatigue spectra 

I 55 
READ (1,0) BLCNTL (4,0) Total vehicle load calculation    j 

control 
1.0 = conpite all loads (fuselage, 

wing, horizontal, vertical) \ 
0.0 = compute loads as indicated 

by controls locations 56 
through 59            1 

!56 READ (1,0) BLCNTL (4.0) Fuselage load calculation indicator 
1.0 ■ compute 
0.0 = do not confute 

i57 READ (1,0) Bimi (4,0) Wing load calculation indicator 
1.0 = conpite 
0.0 = do not conpite 

158 
READ (1,0) BLCNTL (4,0) Horizontal tail load calculation 

indicator                   j 
1.0 - conpite 
0.0 = do not conpite 

159 
READ (1,0) BLCNTL (4,0) Vertical tail load calculation 

indicator                   1 
1.0 = compute 
0.0 = do not compute 

16o 
READ 

 i 

(1,0) BLCNTL (4,0) Load conditions 1 through 5 calcu- 
lation indicator (positive maneuver 
conditions) 

1.0 » conpite 
0.0 = do not conpite 
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TABLE 9.    XMISC ARRAY VARIABLES (MISC BLOCK)   (CCKT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

61 READ (1.0) BLCNTL (4,0) Load conditions 6 and 7 calculation 
indicator (negative maneuver 
conditions) 

1.0 ■ compute 
0.0 ■ do not confute 

62 READ (1,0) BLCNTL (4.0) Load condition 8 calculation indi- 
cator (flap-down maneuver 
condition) 

1.0 = compute 
0.0 = do not compute 

63 READ (1.0) BLCNTL (4.0) Toad condition 9 calculation indi- 
cator (flaps-down landing) 

1.0 = compute 
0.0 = do not compute 

64 READ (1.0) BLCNTL (4.0) Load conditions 10 through 13 cal- 
culation indicator (positive verti- 
cal gust conditions) 

1.0 » compute 
0.0 ■ do not compute 

65 READ (1,0) BLCNTL (4.0) Load conditions 14 through 17 cal- 
culation indicator (negative verti- 
cal gust conditions) 

1.0 ■ compute 
0.0 - do not compute 

66 READ (1,0) BLCNTL (4.0) Load conditions 18 and 19 calcula- 
tion indicator (lateral gust 
conditions) 

1.0 ■ compute 
0.0 = do not compute 

67 READ (1.0) BLCNTL (4.0) Load conditions 20 and 21 calcula- 
tion indicator (pitching accelera- 
tion conditions) 

1.0 = compute 
0.0 = do not compute 
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TABLE 9. XMISC ARRAY VARIABLES (MISC BLOCK) (CONT) 

Loc 

Defined Used 

Description Routine Overlay Routine Overlay 

68 READ (1,0) BLCm (4,0) Load conditions 22 and 23 calcula- 
tion indicator (yawing acceleration 
conditions) 

1.0 ■ compute 
0.0 ■ do not ccmpute 

69 READ (1,0) BLCNTL (4,0) Wing fatigue spectra calculation 
indicator 
-1.0 = compute gust and maneuver 

spectra 
1.0 a compute gust spectra only 

70 OLAY00 (0.0) READ (1,0) Input data deck identification 
"GENERAL  " 

71 OIAYOO (0,0) READ (1,0) Input data deck identification 
"WING 

72 OLAY00 (0,0) READ (1,0) Input data deck identification 
"HORIZONTAL" 

73 OLAYOO (0.0) READ (1,0) Input data deck identification 
"VERTICAL " 

74 OLAY00 (0,0) READ (1,0) Input data deck identification 
"FUSELAGE " 

75 OUY00 (0,0) READ (1,0) Input data deck identification 
"LG 

76 OUYOO (0.0) READ (1,0) Input data deck identification 
"AIS    " 

77 OUY00 (0.0) READ (1,0) Input data deck identification 
"FATIGUE  " 

78 OLAYOO (0.0) READ (1,0) Input data deck identification 
"WHV LOADS " 

79 OUYOO (0.0) READ (1,0) Input data deck identification 
"FUS LOADS " 
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TABLE 9. XMISC ARRAY VARIABLES (MISC BLOCK) (CONCL) 

Defined 

Loc Routine Overlay 

Used 

Routine Overlay Description 

80 OLAY00 (0,0) READ (1.0) Input data deck identification 
"INERTIA •• 

81 OLAY00 

82 OLAY00 

(0.0) READ (1.0) End of case data identification 
: "EXECUTE  " 

(0,0) Alphanumeric characters, "WING" 

83 OLAY00 (0.0) Alphanumeric characters, "K.T." 

84 OLAY00 (0.0) Alphanumeric characters^ "V.T." 

85- 
100 

READ (1.0) OLAY00 
READ 
SPDALT 
DSGNPR 
AISMN 
SPAL 
DSGNP 
DUCTS 
NACELE 
SUMARY 
CCNTL 
PRTG 
PRTA 
PRIH 
PRTB 
PRTC 
WLETE 
PRTD 
ACPRTA 
PRTB 
PRTC 
PRIH 

(0,0 
(1.0 
(2,0 
(2,0 
(7,0 
(7,0 
(7,0 
(7.0 
(7,0 
(7,0 
(8,0 
(8,0 
(9,0 
(9,0 
(10,0) 
(10,0) 
(14,0) 
(17,0) 
(18,0) 
(18,0) 
(18,0) 
(18,0) 

Case title (alphanumeric informa- 
tion on first two cards in the 
input deck for each case) 
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STRUCTURAL WEIGHT ESTIM/VTION 

Air vehicle structural component weight analysis modules calculate 
structural weights for: 

1. Wing (refer to Volume VI) 

2. Horizontal tail (refer to Volume VI) 

3. Vertical tail (refer to Volume VI) 

4. Fuselage (refer to Volume VII) 

5. Landing gear (refer to Volume V) 

6. Nacelles, engine section, and air induction system (refer to 
Volume V) 

Computed weights are derived so that detail weight data are available at the 
end of the evaluation phase. Modules which evaluate these components may be 
operated in stand-alone modes or in the integrated mode by using data from the 
design data development modules. 

OUTPUT 

Several levels of printed output are provided from the modules that are 
executed in the confutation process. Sunmary weight results and error and 
warning messages are standard program output. Other types of program output 
are controlled through user selection of print indicators. 

Figure 6 shows typical output fron the fuselage module. The basic output, 
Figure 7, is the integrated summary of results from each of the weight 
analysis modules. This summary is organized in the final output module. Over- 
lay (13,0). Initial assumptions (Figure 8) and dimensional and structural 
data (Figure 9) are other summary information printed by the output module. 

Error and warning messages are printed when data compatibility problems 
are encountered or when problem definitions are beyond the program limita- 
tions. These messages describe the problem and the path taken to circumvent 
the situation. This allows for completion of downstream computations which 
may produce unrelated errors. 
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Optional output that can be printed through control card indicators is 
as follows: 

1. Details of weight analysis results 

2. Details of structural synthesis results 

3. Details of design data and requirements 

4. Details of intermediate program calculations 

A complete guide for the selection of print indicators is presented in Vol- 
ume IX, Users' Manual. 
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Section IV 

SWEEP CONTROL PROGRAM 

PROGRAM DESCRIPTION 

The function of the SWEEP control program, OLAY00, is to initialize the 
input/output device, mass storage device, and to control the execution of the 
problem. CDC system routine OPENMS is used to open the mass storage file, 
which consists of 200 records. 

This program initializes the data deck identification titles in labeled 
common block MISC, clears the first 50 cells of the MISC block, and initializes 
the case counter and indicator. Input data are then processed by calling the 
input data processing module. The input data processing module organizes 
executive controls and key words in the labeled common blocks IFLOW and MISC. 
These controls are then used to proceed through the problem as shown in the 
logic flow diagram. Figure 10. 

This program does not perform any calculations. 

BLANK CCMQN 

Blank common is not used. 

SCRATCH ARRAYS 

The IF1 array is used to define the integer counter and number of 
records in the mass storage file. IND and N are scratch counters. 

LABELED COMMON 

IP (40) Print/no-print indicator 
0 ■ print module titles 
1 = do not print 

IFL   Program flow controls (refer to Table 8) 
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XMISC(2) 

XMISC(3) 

xmsc(4) 

XMISC(ll) 

XMISC(39) 

XMISC(40) 

XMISC(70) 
to 

XNGSCCSl) 

' 

Lifting surface identification 
1.0 » wing 
2.0 " horizontal tail 
3.0 ■ vertical tail 

Wing and empennage structural analysis completion code 
0 ■ analysis not complete 

1.0 = analysis complete 

Problem case number 

Problem case indicator 
1.0 ■ first case 
2.0 - second and subsequent cases 

Wing and empennage module flow control, initialized to 0.0 

Data management and flutter and temperature modules flow 
control, defined by presence or omission of "GENERAL" data 
deck in problem case 

1.0 ■ do not execute 
0.0 ■ execute 

Alphanumeric input data deck descriptive titles (refer to 
Table 9) 

MASS STORAGE FILE RECORDS 

File 1, consisting of 200 records defined (OPENMS), 

ERROR MESSAGES 

There are no error messages. 
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OLAYOO 

ö 

I 
Call OPENMS 
AMISC(ll) - I.O; 
start case 

i 
Case count 
XMISC (4) - case number 

I 
Call OVERLAY (5HALPHA, 1.0) 
Input data processing module 
control program READ 

Call OVERLAY (5HALPHA, 2,0) 
data management module 
control program DATAIN 

I 
Call OVERLAY (5HALFHA. 3.0) 
Flutter and temperature module 
control program 0LAY3 

Call OVERLAY (5HALPHA, M) 
airloads module control 
program BLCNTL 

I 

No 

Figure 10. SWEEP control program logic flow diagram. 
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No 

Call OVERLAY (5HALPHA, 5,0) 
Fatigue module control 
program FATGUE 

No 

Call OVERLAY (5HALPHA, 6,0) 
landing gear module 
control program LANOGR 

No 

Call OVERLAY (5HALPHA, 7,0) 
air Induction system module, 
control program AISHN 

Figure 10. SWEEP control program logic flow diagram (cant). 
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m>#^im»mmm*mm*»» 

XHISC (2) • 2.0 (horizontal) 
Clll 0VERL/>r (SHALPHA. 8,0) 
Call OVEKUY (SHALPHA, U.O) 
Call OVEHAY (SHALPHA, 15,0) 
Call CVERLA« (SHALPHA, 16,0) 
wing and «npcnnaja 
module linkt I, 2, 3, and 'i, 
0LAY8, OLAYU, OLAYIS, 0LAYI6 

I 
Inltlallia (ynthailt control-, 
XHISC (3) • 0.0 
XHISC (39) - 0.0 

Advancad composite 

Call OVERLAY (SHALPHA, 9,0) 
wing and empennage module 
link Si 0LAY9 

Call OVERLAY (SHALPHA, 18,0) 
wing and empennage 
module link 8, OLAYIS 

Call OVERLAY (SHALPHA, 10,0) 
Call OVERLAY (SHALPHA, 9,0) 
wing and empennage module 
llnki 6 and S, OLAYIO, 0LAY9 

Call OVERLAY (SHALPHA, 17,0) 
wing and empennage module 
link 7, 0LAYI7 

I 

Figure 10.   SWEEP control program logic flow diagram (cont) 
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 : —~  . liS-^ 

XHISC(2) • 3-0 (Vtrtlcal) 
Call OVERLAY (5HALPHA. 8,0) 
Call OVERLAY (SNALPHA, IM) 
Call OVERLAY (SHALPHA, 15,0) 
Call OVERLAY (SHALPHA, 16,0) 
wing and empennage 
module linkt I, 2, 3, and <i, 
0LAY8, OLAYIt, OLAYIS, 0LAYI6 

I 
Initialize synthcsli contrail 
XMISC (3) • 0.3 
XHISC (39) • 0.0 

Advanced composite 

Hetal 

Call OVERLAY (SHALPHA, 9,0) 
wing and empennage module 
link S, 0LAY9 

Call OVERLAY (SHALPHA, 16,0) 
wing and empennage 
module link 8, OLAYIS 

Call OVERLAY (SHALPHA, 10,0) 
Call OVERLAY (SHALPHA, 9,0) 
wing and empennage module 
link! 6 and S, OLAYIO, 0LAY9 

No 

Call OVERLAY (SHALPHA, 17,0) 
wing and empennage module 
link 7, 0LAYI7 

I 

Figure 10.   SWEEP control program logic flow diagram (cont), 

96 



**&mmm'm»m • ■' wf'.'mviw* »^t-,- »-sw« wsnam 

XHI$C(2) • 1.0 (rilng) 

Call OVERLAY (5HALPHA, 8,0) 
C«M OVERLAY (SNALPHA, U.O) 
C«ll OVERLAY (SHALPHA, 15.0) 
Call OVERLAY (SHALPHA, 16,0) 
wing and ampannagt 
module linkt I, 2, ], and fc, 
0LAY8, OLAYU, OLAYIS. 0LAYI6 

I 
Initiallz« iynthaili control! 
XMISC (3) • 0.0 
XHISC (39) • 0.0 

Advanced composite 

Metal 

Call OVERLAY (SHALPHA, 9,0) 
wing and empennage module 
link S, 0LAY9 

Call OVERLAY (SHALPHA, 18,0) 
wing and empennage 
module link 8, 0LAYI8 

Call OVERLAY (SHALPHA, 10,0) 
Call OVERLAY (SHALPHA, 9,0) 
wing and empennage module 
linkt 6 and 5, OLAYIO, 0LAY9 

No 

Call OVERLAY  (SHALPHA,   17,0) 
wing and empennage module 
link 7, 0LAYI7 

s 

Figure 10.   SWEEP control program logic flow diagram (cont) 
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Call OVERLAY (5HALPHA, 11,0) 
Call OVERLAY (5HALPHA, 12,0) 
fuselage module links 1 and 2, 
FUS01, FUS02 

No 

Yes 

Call OVERLAY (5HALPHA, 13,0) 
final output module control 
program OUTPUT 

XMISC (II) - 2.0 
subsequent case 

Start next case 

Figure 10. SWEEP control program logic flow diagram (cond). 
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SWEEP GQNTROL PROGRAM FLOW CHARTS AND FORTRAN LISTS 
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Section V 

INPUT DATA PROCESSING MODULE 

PROGRAM DESCRIPTION 

The function of the input data processing module is to read the input 
data and in itialize the problem. This module consists of a main program, 
READ, and two relative address read routines, DECRD and DECRD7. DECRD is 
used to read the relative address format input cards, and DECRD7 is used to 
read permanent data bank records from TAPE7. CDC system routines READMS 
and WRITMS are used to read and write mass storage file records. 

GENERAL MAPS 

Data storage and transmittal are accomplished through the use of blank 
conmon, labeled coirroon, and mass storage file records. Temporary data 
arrays GDSAVE and ND are stored in the program region of READ. Blank 
common is used to read and write data records. Location in conmon is supplied 
as an argument to the read routines DECRD, DECRD7, and REAEMS, and to the 
write routine WRIIMS by the control program. Variables in blank conmon 
are dependent on the processing sequence of data records. 

Labeled coranon blocks IPRINT, IFLOW, MISC, and FDATT are used in this 
module. Ihe FDATT block, which is used to store weight sunmary data from 
the weight analysis modules, is cleared in the initialization phase of 
program operation. 

PROGRAM READ 

General Description 

Deck name: READ 
Entry name: OVERLAY C5HALPHA, 1, 0) 
Called by: OLAY00 
Subroutines called: DECRD, DECRD7 

TVro operations are performed in this routine. The first process con- 
sists of mass storage file record initialization. The second process 
consists of case design data processing. 
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Ihis routine is presented a control indicator, XMISC(ll), which 
indicates whether the problem case is the first case (XMISC(ll) ■ 1.0) or 
a subsequent case (XMISCCH) ■ 2.0) of a problem run. For either situation, 
input case data deck title cards and the two case control cards are read. 
Data in the control cards are organized in labeled conmon arrays, IP 
(IPRINT block), IFL (IFLOW block), and XMISC (MISC block), as shown in 
Tables 3 and 4. 

A file initialization indicator, IFL(IO), is obtained from case con- 
trol card 2. 

IFL (10) ■ 0 indicates leave files as they exist and update with input 
data 

IFL(10) = 1 indicates reinitialize data files 

Mass storage file records are initialized for the first problem case 
(XMISC(ll) • 1.0) or, for a subsequent case, with IFL(10) « 1. For sub- 
sequent cases where IFL(10) ■ 0, the file initialization procedure is 
bypassed. Mass storage file records which are defined in this module are 
shown in Table 10. 

Initialization of Mass Storage File Records 

Certain mass storage file records are initialized from TAPE? records 
as shown in Figure 4 and Table 10. DECRD7 is used to read numeric data 
from TAPE7. 

The first nine records on TAPE7 are read by DECRD7 and written in • 
mass storage file records 1 through 9 for use by the airloads module. 

The next record on TAPE7 consists of wing permanent data which are 
used to initialize mass storage file record 23. The next two TAPE7 records 
consist of changes to the wing permanent data for the horizontal and 
vertical tails, respectively. Mass storage file records 26 and 27 are 
initialized by modification of record 23. 

The next two TAPE7 records are used to initialize mass storage file 
records 24 and 25. 

The following record on TAPE7 consists of alphanumeric ramp titles and 
numeric data. Raup titles are read into data locations (conmon) 771 through 
1700, numeric data are then read, and the combined information is used to 
initialize file record 28. 
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TABLE 10.    M/VSS STORAGE FILE RECORD ORGANIZATION IN INRTT DATA PROCESSING MODULE 

Record 
|l  No. 

Array Mane 
and Size 

1 Initialization 
Source or Value 

Update Data 
|   Source Description 

!   1 D(56) j    TAPE7 | Aerodynamic data (refer to Vol III)            j 

1  2 
D(8SJ) j    TAPE7 Subsonic aerodynamic data (refer to Vol III) 

I  3 | D(146) j    TAPE7 Deflected flap data (refer to Vol III)          1 

1  4 
D{734) j    TAPE7 Supersonic aerodynamic data (refer to Vol III) 

jl     5 D(288] TAPE "GENERAL" Blocked mission segment data (refer to Vol III)    | 

!   6 D(340) TAPE7 Maneuver load factor spectra data (refer to Vol III) | 

il   7 D(60) TAPE7 Taxi load factor spectra data (refer to Vol III) 

I   8 D(72) TAPE7 Turbulence field parameters (refer to Vol III)     ! 

i  9 
D(109) TAPE7 Gust response factors (refer to Vol III) 

11 D(1606) TAPE7 "GENERAL" Design data for data management module 

|   12 D(312) TAPE7 Flutter and temperature data (refer to Vol IV)     | 

1  I7 RATIO(264) 1.0 Loads normalizing factors (refer to Vol III) 

1  21 D(200) 0.0 Wing and enpennage design data (refer to Vol VI) 

1   23 0(2060) TAPE7 "WING" Wing design data (refer to Vol VI) 

i  24 
0(2000) TAPE7 "GENERAL" 

"FUSELAGE" 
Fuselage design data (refer to Vol VII)         i 

1  2S D(116) TAPE7 "LG" Landing gear design data (refer to Vol V)        j 

i  26 
D(2060) TAPE7 "HORIZONTAL" Horizontal tail design data (refer to Vol VI) 

1  27 D(2060) TAPE7 •VERTICAL" Vertical tail design data (refer to Vol VI)       | 

|   28 D(2000) TAPE7 "GENERAL" 
"AIS" 

Air induction system, nacelle, and engine section  i 
design data (refer to Vol V)                 j 

j   29 D(2400) 0.0 "FATIGUE" Fatigue evaluation data (refer to Vol IV) 

1   32 D(198) 0.0 "WHV LOADS" Wing and empennage loads data (refer to Vol III)   j 

j   33 D(672) 0.0 "FUS LOADS" Fuselage loads data (refer to Vol III)          ! 

)   34 D(480) 0.0 "INERTIA" Vehicle weight distribution (refer to Vol VII)     j 

1   3S 
DtJ«(Y(830) "FATIGUE" Wing bending moment spectra (refer to Vol IV)     | 

36  1 D(500) TAPE7 Airfoil data (refer to Vol VI)               | 

37  j D(100 TAPE7 T-tail flutter constants (refer to Vol VI)       | 

38  j D(50)    | 0.0 Surface flutter data (refer to Vci IV)          | 

41-60 j mF(300)  1 TAPE?    j Material properties data (refer to Vol IV)       j 
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Mass storage file records 12, 11, 36, and 37 are initialized from 
numeric data in the following four TAPE? records. 

The remainder of TAPE? records are material properties library data. 
Each of these records consist of two title cards, followed by numeric 
data. As many as 20 different material records may be stored on TAPE?. 
Alphanumeric information from the title cards are combined with the numeric 
data to create mass storage file records 41 through 60. A count of the 
number of different materials is kept in XMISC(l). TVo blank cards, followed 
by a numeric card with 0.0 in relative address location 1, designate 
termination of material records on TAPE?. 

Mass storage file records 1?, 21, 29, 32, 33, 34, and 38 are also 
initialized. Variables in file record 1? are initialized at 1.0; variables 
in the other records are set at 0.0. Labeled common block FDATT is also 
set to 0.0 in the initialization procedure. 

Case Design Data Processing 

Any number of design data decks may exist in a given problem case. 
Each of the decks are identified by a unique alphanumeric name which 
precedes the numeric data. A comparative test between the design data 
deck title and preprogrammed names in the labeled common block MISC is 
used to identify each deck. The alphanumeric name "EXECUTE" is used to 
terminate reading of design data and to return to OLAY00. The integer 
counter (IND), preprograimed deck names, and their labeled common locations 
are shown in Table 11. 

Primary function of each of the design data decks is to update the 
appropriate mass storage file record as shown in Table 11. The "GENERAL" 
and "FATIGUE" design data decks are also used to create or update other 
file records. 

The  "GENERAL" data deck is used to update record 11. Certain data in 
this record are identical to data in the "FUSELAGE" and "AIS" data decks. 
Therefore, the duplicated data are reorganized and used to update records 
24 through 28 as shown in Table 12. Wing and empennage chords at the 
fuselage-to-surface intersection station (Table 12) are calculated from 
"GENERAL" design data and stored in file record 24. Surface root chord is 
calculated by equation 1. 

= -y- (12) ,. 
LR     (1 + X) UJ 
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TABLE 11. INPUT DESIGN DATA DECK IDENTIFICATION 

Counter 
IND 

Alphanumeric 
Deck Name 

XMISC 
Loc 

Principle 
File Record 

No. Description 

1 "GENERAL" 70 11 Design data deck for 
data management 
module 

2 "WING" 71 23 Design data deck for 
wing analysis 

3 "HORIZCNTAL" 72 26 Design data deck for 
horizontal tail 
analysis 

4 "VERTICAL" 73 27 Design data deck for 
vertical tail 
analysis 

5 "FIISFJAGE" 74 24 Design data deck for 
fuselage analysis 

6 "LG" 75 25 Design data deck for 
landing gear 
analysis 

7 "AIS" 76 28 Design data deck for 
air induction system, 
nacelle, and engine 
section analysis 

8 "FATIGUE" 77 29 Design data deck for 
fatigue analysis 

9 "WHV LOADS" 78 32 Input loads for wing, 
horizontal tail, and 
vertical tail 
analysis 

10 "FUS LOADS" 79 33 Input loads data for 
fuselage analysis 

11 "INERTIA" 80 34 Input vehicle weight 
distributions and 
inertia for fuselage 
analysis 

1Z "EXECUTE" 81 End of case data 
instruction 
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIONS 

GDSAVE 
Loc 

"GENERAL" 
Deck Loc 

"FUSELAGE" 
Deck Loc 

"AIS" 
Deck Loc Description 

1 1081 243 Fuselage perimeter code 
1 - perimeter input 
2 ■ perimeter correction factor 

input 

2 ■ 1082 242 Number of fuselage synthesis cuts 

3 701 241 Vehicle class 
11.0 - fighters and attack     | 
21.0 - bombers 
31.0 ■ transports for wheeled  j 

vehicles heavier than 
100K 

32.0 • transports for wheeled 
vehicles lighter than   ! 
100K     ^          | 

33.0 • transports for bulk 
cargo heavier than 100K 

34.0 ■ transports for bulk 
cargo lighter than 100K 

35.0 ■ transports for personnel 
heavier than 100K 

36.0 ■ transports for personnel 
lighter than 100K 

4-13 1086-1095 291-300 X-station of 10 fuselage geometry 
cuts, in. 

4-23 1096-1105 301-310 Z-station of fuselage half-depth 
at 10 geometry cuts, in.       | 

24-33 1106-1115 311-320 Fuselage deptr at 10 geometry 
cuts, in. 

34-43 1116-1125 321-330 Fuselage width at 10 geometry 
cuts, in. 

44-53 1126-1135 331-340 Fuselage perimeter or perimeter  ! 
correction factor at 10 geometry  j 
cuts 
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TABLE 12.    GDSAVE TCMPORARY SAVE ARRAY LOCATIONS (OM) 

1 GDSAVE 
j Loc 

"GENERAL" 
Deck Loc 

1 "FUSELAGE" 
1 Deck Loc 

| "AIS" 
Deck Loc Description         | 

1 54-72 1136-1154 361-379 X-station of fuselage synthesis 
cuts, in. 

|  73 735 316 Pitching acceleration at limit 
speed, rad/sec2 

j  74 731 317 Maximum positive maneuver load 
factor                    | 

1  75 1202 321 Number of duct cuts 

1  76 
1201 322 Duct perimeter code 

1 - perimeter input 
2 ■ perimeter correction      | 

factor input            i 

I  77 1271 401 Number of two-dimensional inlet 
ramps 

1  78 
1287 417 Distance inlet leading edge to 

first ramp hinge, in. 

j  79 1291 522 Nacelle perimeter code 
1 ■ perimeter input 
2 - perimeter correction      | 

factor input            j 

1  80 1292 521 Number of nacelle cuts 

1  81 1299 529 Nacelle maximum depth, in.      j 

j  82 1300 530 Nacelle maximum width, in. 

1  83 1161 281 Number of nacelles            j 

84 1162 282 Engine bypass ratio           | 
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TABLE 12.    GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT) 

GDSAVE 
Loc 

"GENERAL" 
Deck Loc 

"FUSELAGE" 
Deck Loc 

"AIS" 
Deck Loc Description 

85 1163 283 Inlet type 
1.0 - fixed duct 
2.0 - fixed spike 
3.0 « horizontal ramp 
4.0 - vertical ramp 
5.0 ■ translating spike 
6.0 - translating and expand- 

ing spike 

86 1164 284 Capture area per inlet, in.2 

87 1165 285 Number of inlets 

88 1166 286 Distance, leading edge of inlet 
to throat, in. 

89 1167 287 Number of engines per vehicle 

90 1168 288 Maximm sea-level static thrust 
per engine, lb 

91 1169 289 Weight per engine, lb 

92 1170 290 Engine length, in. 

93 1171 291 Engine maximum diameter, in. 

94 1172 292 Distance from front face to 
engine center of gravity, in. 

95 1173 293 X-station inlet leading edge of 
inboard engine package, in. 

96 1174 294 Y-station inboard nacelle center- 
line at engine front face, in. 

97 1175 295 Z-station inboard nacelle center- 
line at engine front face, in. 

98 1176 296 X-station inlet leading edge of 
outboard engine package, in. 
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TABLE 12.    GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT) 

GDSAVE 
Loc 

"GENERAL" 
Deck Loc 

"FUSELAGE" 
Deck Loc 

"AIS" 
Deck Loc Description 

99 1177 297 Y-station outboard nacelle 
centerline at engine front face, 
in. 

100 1178 298 Z-station outboard nacelle 
centerline at engine front face, 
in. 

101 1179 299 Not used 

102 1180 300 Pylon, sweep of leading edge, deg 

103 1181 301 Pylon type of mounting 
0.0 ■ vertical 
1.0 ■ horizontal 

104 1182 302 Pylon, chord of inboard, in. 

105 1183 303 Pylon, span of inboard, in. 

106 1184 304 Pylon, chord of outboard, in. 

107 1185 305 Pylon, span of outboard, in. 

108 1186 306 Pylon, thickness to chord ratio 

109-118 12111220 331-340 X-station of duct cuts referenced 
from leading edge station, in. 

119-128 1221-1230 341-350 Y-station at duct cuts, in. 
Distance from centerline of 
vehicle to centerline of duct 
for fuselage-buried engine 
concept, or distance from 
centerline of nacelle to center- 
line of duct for nacelle- 
mounted engine concept. 

129-138 1241-1250 361-370 Duct depth at duct cuts, in. 

139-148 1251-1260 371-380 Duct width at duct cuts, in. 
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIONS (CONT) 

[GDSAVE 
1 Loc 

"GENERAL" 
Deck Loc 

"FUSELAGE" 
Deck Loc 

•lAIS" 
Deck Loc Description         | 

149-158 1261-1270 381-390 Duct perimeter or perimeter     j 
correction factor at duct cuts   j 

1 159-162 1274-1277 404-407 Two-dimensional inlet ramp 
lengths, in. 

163-166 1278-1281 408-411 Two-dimensional inlet ramp 
widths, in. 

1 167-176 1301-1310 531-540 X-station of nacelle cuts 
reference from leading edge 
station, in. 

1 177-186 1331-1340 561-570 Nacelle depth at nacelle cuts, in. j 

1 187-196 1341-1350 571-580 Nacelle width at nacelle cuts, in. 

1 197-206 1351-1360 581-590 Nacelle perimeter or perimeter   j 
correction factor at nacelle cuts • 

1 207-211 .751-755 601-605 Level-flight maximum speed (HJ   1 
on speed-altitude profile wing 
fixed or aft 

1 212-216 756-760 606-610 Altitudes at 1^, ft           | 

1 217-221 761-765 611-615 Increments from level-flight 
maximum speed to limit speed (ML) 

0.0 « use general increment 
<1.0 » decimal increment to add 

to m                               | 
>1.0 ■ multiplier for Via                \ 
<0.0 - fraction of l\i to add    j 

tom 

222-226 766-770 616-620 Inlet pressure recovery ratios 

227-231 771-775 621-625 Inlet pressure recovery ratios   1 
at ML                     ] 
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TABLE 12.    GDSAVE TCMPORARY SAVE ARRAY LOCATIONS (CONT) 

GDSAVE 
Loc 

"GENERAL" 
Deck Loc 

"FUSELAGE" 
Deck Loc 

"AIS" 
Deck Loc Description 

232-236 776-780 626-630 Airflow of engine at flight 
profile points, M 

237 781 631 General increment from level- 
flight maximum speed to limit 
speed 

238 782 632 General inlet pressure recovery 
ratio 

239 1187 307 Auxiliary inlet door area per 
nacelle, ft2 

240 1188 308 Duct bypass door area per 
nacelle, ft2 

241 1189 309 Miscellaneous door area per 
nacelle, ft2 

242 1190 310 Shroud indicator 
0.0 - no engine shroud 
1.0 - engine shroud 

>1.0 - shroud area, ft2 

243 957 1005 Buttock line of wing to fuselage 
tie, in. 

244 961 1006 Z-station of wing reference 
plane, in. 

245 709 1007 Wing carry-thru structure 
indicator 

0 ■ shear tie 
+ - shear and moment tie 

246a 1007 1010 Buttock line of horizontal to 
fuselage tie, in. 

247a 1011 1011 Z-station of horizontal tail 
reference plane, in. 
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TABLE 12. GDSAVE TEMPORARY SAVE ARRAY LOCATIGNS (CONT) 

GDSAVE 
Loc 

"GENERAL" 
Deck Loc 

'•FUSELAGE11 

Deck Loc 
1 "AIS" 
Deck Loc Description 

248» 704 1012 

• 

! 

Horizontal-tail-type indicator 
0.0 - shear tie slab tail 
1.0 - shear and moment tie 
2.0 ■ swindle mounted 

249 1047 1015 Buttock of vertical tail root, in. 

250 1051 1016 Z-station of vertical tail 
root, in. 

251 705 1017 Vertical-tail-type indicator 
0.0 - shear tie slab tail 
1.0 - shear and moment tie 
2.0 - spindle mounted 

252 747 1026 Nose gear center-of-axle X-station 
in extended position, in. 

253 746 1032 Main gear center-of-axle X-station 
in extended position, in. 

254 749 1035 Main gear center-of-axle Y-station 
in extended position, in. 

255 748 1038 Ground line Z-station at main 
gear, in. 

256 944 1041 Number of crewmembers 

257 861 1042 X-cg crew, in. 

258b 1167 1043 Number of engines 

259b 1171 1044 Engine maximum diameter, in. 

260b c 1045 X-station engine front face, in. 

261b 1170 1046 Engine length, in. 
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TABLE 12.    GDSAVE TCMPORARY SAVE ARRAY LOCATIONS (CONCL) 

1 GDSAVE 
| Loc 

"GENERAL" 
Deck Loc 

"FUSELAGE" 
Deck Loc 

"AIS" 
Deck Loc Description         \ 

1  262 
c 1047 Wing chord at side of fuselage, 

in.                 "    || 

]  263 c 1048 Horizontal tail chord at side of 
fuselage, in. 

1  264 
c 1049 Vertical tail chord at side of 

fuselage, in. 

i  265 962 1050 Wing thickness to chord ratio    1 

|  266b 1168 1051 Maximum sea-level static thrust 
per engine, lb              j 

267-270 

; 

Not used                  j 

aOnly if horizontal tail mounted on fuselage 

Only if fuselage-buried engine concept                           | 

Calculated from "GENERAL" data deck variables 
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where 

CR ■ root chord, in. 
S » surface planform area, ft2 

AR > aspect ratio 
X ■ taper ratio 

Qicrd st tlie side of fuselage station is then calculated by equation 2. 

(1 - A) bt 
CSF " CR 6JSAR (2) 

where 

Cgp ■ chord at fuselage-to-surface intersection, in. 
bgp ■ distance from root chord to fuselage-to-surface 

intersection, in. 

Equation 2 is used to calculate wing chord at the side of fuselage station; 
equation 1 is used to calculate vertical tail chord at the side of fuselage 
station. Should exposed horizontal tail geometry be defined, equation 1 
is used to calculate chord at the side of fuselage station. If total 
horizontal tail geometry is defined, equation 2 is used. 

Engine front face station is determined from equation 3. 

Xpp - Xj^ID (3) 

where 

XTC ■ inlet leading edge station, in. 
ID ■ inlet length, also last duct station relative to inlet 

leading edge, in. 

Variables in the "GENERAL" design data file record which are used in the 
foregoing calculations are discussed in Table 13. 

1 
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TABLE 13.    VARIABLES IN "GENERAL" EATA FILE RECORDS USED IN READ CALCULATIONS 

Data Loc Description 

1 

2 

6 

12 

951 

952 

Constant, 1.0 

Constant, 2.0 

Constant, 6.0 

Constant, 12.0 
2 

Wing planform area, ft 

Wing aspect ratio 

953 Wing taper ratio 

957 Buttock line of wing to fuselage tie, in. 

1001 Horizontal tail planform area (refer to 
location 1030), ft2 

1002 Horizontal tail aspect ratio (refer to 
location 1030) 

1003 Horizontal tail taper ratio (refer to 
location 1030) 

1007 Buttock line of horizontal tail to fuse- 
lage tie, in. 

1030 Input horizontal planform data-type 
indicator 

0 = gross planform data given 
1 = exposed planform data given 

1041 Vertical tail planform area, ft2 

1042 Vertical tail aspect ratio 

1043 Vertical tail taper ratio 

1173 X-station inlet leading edge of inboard 
engine package, in. 

1202 n, number of duct cuts 

1210+n X-station of last duct cut referenced        ■ 
from leading edge station (refer to 
location 1202), in. 
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Should blocked mission segment data be included in "GENERAL" data, 
these data are used to replace the appropriate data in file record 5. 
Forty-eight variables, starting at "GENERAL" data location 1401, define the 
blocked mission segment data. These data are stored in record 5 according 
to the vehicle type and are defined on case control card 2 (ND(1)), shown 
as follows: 

ND(1) Record 5 
Value Locations 

1 1 - 48 
2 49 - 96 
3 97 - 144 
4 145 - 192 
5 193 - 240 
6 241 - 288 

Vehicle Category 

Fighter (F) 
Attack (A) 
Tactical bomber (BI) 
Strategic bomber (BII) 
Cargo assault (CA) 
Cargo transport (CT) 

"FATIGUE" data consist of fatigue design data and wing bending moment 
spectrum data. The complete "FATIGUE" data array is stored in file record 
29 - Spectrum data, locations 1501 through 2330 in the "FATIGUE" deck, are 
written in file record 38. 

During the processing of case design data decks, certain variables 
are stored in labeled common block MISC. A list of all XMISC array 
variables defined in this routine is shown in Table 14. 

Arrays and Variables Used 

Variables that are processed in this routine are discussed in the 
individual module descriptions. Table 10 presents a reference to the 
appropriate volume. Input data deck array variables are also discussed 
in Volume IX, Users' Manual. Specific variables which are used in calcula- 
tions and rearrangement are shown in Tables 12 through 14. 

Arrays and Variables Calculated 

Certain GDSAVE array variables are calculated as shown in Table 12. 
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TABLE 14.    XMISC (MISC BLOCK) VARIABLES DEFINED IN INPlfT DATA PROCESSING MODULE 

XMISC 
Loc 

Source 

Discussion Deck Name 
Data 
Loc 

1 TAPE? Number of different material properties in mass 
storage file records 41 through 60.    Defined by 
counting the nunber of TAPE? material properties 
records. 

IS "WING" 258 Wing material identification nunber 

19 "HORIZOfTAL" 258 Horizontal tail material identification nunber 

23 "VERTICAL" 258 Vertical tail material identification nunber 

24 "LG" 46 Maximum design weight for landing gear analysis. 
If this location is 0.0, landing gear design 
data, file record 25, are inconplete.    TMs 
instructs the data management module to complete 
file record 25. 

31 "FUSELAGE" 246 Fuselage cover material identification nunber 

35 "GENERAL" 740 Vehicle sink speed, ft/sec 

36 "GENERAL"' 741 Main landing gear stroke, in. 

37 "GENERAL" 20 Factor, limit to ultimate design load 

38 "GENERAL" 33 Taxi load factor 

40 "GENERAL" Indicator to designate whether "GENERAL" deck 
was read as part of the case data set 

0.0 « "GENERAL" deck present 
1.0 - "GENERAL" deck not read 

41 "FUSELAGE" 249 Fuselage minor frame identification nunber 

51-69 Airloads module computation controls, obtained 
from case control card 2 (refer to Table 4) 

85-100 Case title obtained from first two cards on 
case data deck 
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Scratch Arrays and Variables 

DNAME 
I 
IND 
INDT 

IR 
L 
LIM 
LOG 
MP 

N 
NCASE 
ND 
NDS1 
msz 
IWATL 
NR 

Input data deck title 
Scratch counter 
Input data deck index (refer to Table 11) 
Scratch counter 

1 ■ wing 
2 ■ horizontal tail 
3 ■ vertical tail 

File record counter for material properties 
Scratch counter 
File record length 
Scratch counter 
Indicator for TAPE7 read 

0 ■ not material properties data 
1 = material properties data 

TAPE? record counter 
Case number, temporary save 
Temporary storage of first 22 indicators on control card 2 
Initial location of input wing spectra data in file record 5 
Last location of input wing spectra data in file record 5 
Number of different material properties in mass storage file 
Record number 

Labeled Common Arrays 

IFL       Program flow indicators (refer to Table 8) 
IP        Program print indicator (refer to Table 3) 

IP(1) is used in this module for: 
0 ■ print file records as they are created from 

TAPE? data 
1 = do not print 

IP(2) is used in this module for: 
0 ■ print case design data records 
1 = do not print 

FDAT  Cleared to 0.0 in initialization procedure 
XMISC Load module controls from control card 2 and certain 

variables (refer to Table 9) 

Mass Storage File Records 

Refer to Table 10 for file records pertinent to this routine. 
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Error Messages 

***BAD TITLE CARü—AAAAA*** 

The foregoing message is printed when an unrecognizable input data 
deck title card is encountered. AAAAA is the alphanumeric image of infor- 
mation on that card. Numeric data which follow the bad title card are not 
US£d. 

THE DATA IN LOCATIONS 1401-1448 IN IHE VARIABLE GENERAL DATA HAS 
BEEN PLACED IN LOCATIONS NDS1-NDS2 IN ARRAY DS (RECORD 5) 

The foregoing message is printed to remind the user that blocked 
mission segment data were input. 

SUBROUTINE DECRD 

General Description 

Deck name:        DECRD 
Entry name:       DECRD (V) 
Called by:        READ 
Subroutines called:  None 

This routine provides the facility for reading a variable number of 
pieces of real data from the input device, TAPES, and storing them in 
specified elements (either sequential or nonconsecutive) of an array. The 
argument, V, is the name of the real array to be read. Only the information 
specified is actually read into storage; the remaining elements of the 
array are unchanged. 

Data are usually written on the form, Fortran Fixed 10 Digit Decimal 
Data. Each card must contain an index, an integer written in columns 1 
through 12. The five data fields of 12 columns each (columns 13 through 
72) contain input data of the real type. However, any data field may be 
left blank to indicate that the corresponding location is not to be changed. 
Columns 73 through 80 contain the identification. 

The index defines the location of the first piece of data on the card 
within the array specified as the argument. This integer must be written 
to the extreme right of the field. If the name of the array is not sub- 
scripted in the CALL statement, the index can be considered equivalent to 
the subscript of a one-dimensional array. For example, if the argument in 
CALL is the nonsubscripted array name, ARR, and the index is 10, the first 
piece of data on the card (columns 13 through 24) will be read into ARR 
(10); the third piece of data (columns 37 through 48) will be read into 
ARR (12). 
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For an array with multiple subscripts, the index should be computed 
so that the particular element can be defined by a single number. 

NOTE The index may not be zero or blank. 

All data items must be the real type; they are written following the 
rules for input with the F-type format specification. If an exponent is 
written, it must be at the extreme right of the field. 

1. If the number is written without either an exponent or a decimal 
point, the point is assumed to be at the extreme right of the 
field (as if read with an F12.0 format). 

2. If the decimal point is explicity written, the number may be 
positioned anywhere in the field. 

3. If no decimal point is written but an exponent is furnished, the 
point is assumed to be immediately to the left of the exponent. 

When a field is left blank, no information is read into the location 
corresponding to this field; the information already in this location is 
unaltered. A negative zero is read as zero. 

Reading is terminated by putting a negative sign in column 1 of the 
last card to be read. 

The data fields of each card are converted twice, using two formats, 
5F12.0 and 10A6. The A-type conversion is used to check for blank fields. 
If the field is not blank, the result of the F-type conversion is stored 
in the proper element of the specified array. After reading each card, 
a test is made for a negative sign in the first field; reading is terminated 
if the sign is negative. 

139 



^^9mmmmm^mr-r : WWW^^Wtf WJ«^MMlf^«^Elw«««»w>wt^^ 

Example: 

Assume a CALL DECRD (ARR) statement and the following data cards: 
1 1 IvV'X-vXv-' 

l!» - 7.063 •Sxtt-W 

1» lllili-ll::, 

1?! .2435 ■ : 

h» 2  0.65            E ♦  0  2 Hit 
61 4  6.49 2 

1 - I 1 liiil 
13 7-896 E  2 

■■■i'M-i-'vivS;*; 

125 0   .   0 1— •i'iviviviv' t 
49 2.75 ♦  3 

E 12  3  4 
i < a  

2   0 

The first card will icsult in infoimation being stored as follows: 

ARR (1) 
ARR (2) 
ARR (3) 
ARR C4) 
ARR (5) 

-0.7063 E+01 
Unchanged 
0.2435 E-00 
0.2065 E+04 
0.4649 E+04 

The - sign in column 1 of the second card signals that this is the 
last card to be read under control of this CALL DECRD statement. This 
card has been written to illustrate some types of errors (or possible 
errors) in writing the data. The information will be stored as: 

ARR (11) 0.7896 E+21 
(Exponent mislocated or incomplete) 

ARR (12) 0.0 
ARR (13) unchanged 
ARR (14) 0.275 E+04 
ARR (15) 0.1234 E+ll 

(Decimal point assumed at extreme right) 

When no decimal point is written, as in the last item, the decimal 
point is assumed to be at the extreme right of the field. 
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Arrays and Variables Used 

None. 

Arrays and Variables Calculated 

V    Real array into which data are read 

Scratch Arrays and Variables 

A Temporary array into which card columns 13 through 72 
alphanumeric image is read 

BLANK Blank location for comparative testing of data field 
III Relative location in V-array of field data 
IND Relative address of first data field (columns 13 through 24) 
N Data field counter 
NN Counter for alphanumeric image of field data 
T Temporary storage of numeric field data 

Error Messages 

NO DECK LOCATION, A 

The foregoing message is printed when the relative address (columns 2 
through 12) location on the card is blank. "A" is the alphanumeric 
image of card columns 13 through 72. This card is skipped, and the reading 
procedure is continued. 

SUBROTTINE DECRD7 

General Description 

Deck name: DECRD7 
Entry name: DECRD7 (V) 
Called by: READ 
Subroutines called: None 

This subroutine provides the facility for reading a variable number of 
pieces of real data from the input device, TAPE7, and then in specified 
elements of an array. All other aspects of this routine are identical to 
previously discussed subroutine DECRD. 
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INPUT DATA PROCESSING MODULE FLOW DIAGRAMS 

AND FORTRAN LISTINGS 
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Section VI 

FINAL OLTTPUT MODULE 

PROGRAM DESCRIPTION 

The function of the final output module is to present the summary results 
of SWEEP weight analysis modules. It also prints initial weight assumptions, 
geometry, and structural design data. 

This module consists of a single routine, OUTPUT. Data are transferred to 
this module through the labeled common block, FUATT, and mass storage file 
records 11 and 19. File records 11 and 19 are used to transfer data from the 
data management module, and to organize common as it existed in that module. 
Detail discussions of common arrangement and the methods and form-.lations used 
to calculate these common region variables are presented in part I  of this 
volume. 

PROGRAM OUTPUT 

General Description 

Deck name: OUTPUT 
Entry name: OVERLAY (5HALPHA, 13, 0) 
Called by: OLAY00 
Subroutines called: None 

This routine prints the initial weight and balance assumptions (Fig- 
ures 11 and 12), group weight summary of results from the weight analysis 
modules and final vehicle weight and balance estimates (Figures 13 and 14), 
and dimensional and structural data (Figure 15). 

Mass storage file records 11 and 19 are read into common. These records 
provide vehicle geometry and design data from the data management module. 
Record 11 consists of the input design data, and record 19 consists of data 
calculated in the data management module. 

Labeled common block FDATT contains structural weight results from the 
weight analysis modules. Should any of the component weight data be missing 
in this block, the corresponding weight analysis module was not executed. 
When the calculated weight details are not available, the initial assumed 
structure weight is used to calculate final vehicle weight and balance. 
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Arrays and Variables Used 

DATO(2)        Number of cuts through nacelle 
DATO(ll)-     X-station nacelle cuts referenced from 
DATNCZO)       leading edge station, in. 
DATO^l)-     Nacelle depth at nacelle cuts, in. 
DATNCSO) 
DATN(51)-     Nacelle width at nacelle cuts, in. 
DATN(60) 
DATS(l)   Number of nacelles 
DVH(5)    Horizontal tail root chord, in. 
DVH(6)    Horizontal tail taper ratio    _ 
DVH(8)    Horizontal tail planform area, ft 
DVH(9)    Horizontal tail span, ft 
DVH(23)   Sweep of horizontal tail quarter chord, deg 
DVH(26)   X-station of horizontal tail quarter chord at mean 

aerodynamic chord, in. 
DW(22)   Sweep of vertical tail quarter chord, deg 
DW(23)   Number of vertical tails 
DW(27)   Z-station of vertical tail tip, in. 
DW(28)   X-station of vertical tail trailing edge at tip, in. 
DW(29)   Vertical tail span, ft. 
DW(30)   Vertical tail root chord, in 
DVW(43)   X-station of wing quarter chord at mean aerodynamic chord 

(nominal position), in. 
DVW(45)   Wing semispan (nominal position), in. 
DVW(48)   Wing root chord (nominal position), in. 
DVW(49)   Wing tip chord (nominal position), in. 
DVW(50)   Sweep of wing quarter chord (nominal position), deg 
DVWT     Weight data, refer to Table 15. 
GDD(ll)   Maximum positive maneuver load factor, subsonic, at BFDW. 
EDD(12)   Maximum positive maneuver load factor, supersonic at BFDW 
GDD(18)   Minimum speed, flaps down, at LDW, knots 
GDD(20)   Design sink speed at LDW, ft/sec 
GDD(21)   Main landing gear stroke, fully extended to fully com- 

pressed, in. 
GDD(22)   Nose landing gear stroke, fully extended to fully com- 

pressed, in. 
GDD(23)   Main landing gear length with oleo extended, axle to trun- 

nfon centerline, in. 
GDD(24)   Nose landing gear length with oleo extended, axle to trun- 

nion centerline, in. 
GDD(28)   Ground line Z-station at main gear, in. 
GDH(12)   Horizontal tail thickness ratio at root 
GDH(13)   Ratio of horizontal tail thickness ratio at tip to thickness 

ratio at root 
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TABLE 15.    um WEICHT DATA ARRAY VARIABLES 
IN OUTPUT MDDULE 

Loc Description 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Wing weight, lb 
Horizontal tail weight, lb 
Vertical tail weight, lb 
Fuselage weight, lb 
Main landing gear weight, lb 
Nose landing gear weight, lb 
Surface controls weight, lb 
Engine section and nacelle weight, lb 
Other structure weight, lb 
Engine weight, lb 
Auxiliary gearboxes and drive weight, lb 
Air induction system structure weight, lb 
Air induction system actuators and controls weight, lb 
Exhaust system weight, lb 
Cooling and drains weight, lb 
Lubrication system weight, lb 
Fuel system weight, lb 
Engine controls weight, lb 
Starting system weight, lb 
Auxiliary power unit weight, lb 
Instruments weight, lb 
Hydraulics weight, lb 
Electrical weight, lb 
Electronics weight, lb 
Armament weight, lb 
Furnishings weight, lb 
Air-conditioning and anti-icing weight, lb 
Photographic weight, lb 
Auxiliary gear weight, lb 
Other item weight, lb 
Crew weight, lb 
Trapped fuel weight, lb 
Oil weight, lb 
Liquid-nitrogen weight, lb 
Miscellaneous weight, lb 
Guns weight, lb 
Wing pylons weight, lb 
Wing external tanks weight, lb 
Fuselage pylons weight, lb 
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TABLE 15. DVWT WEICKT DATA ARRAY VARIABLES 
IN OUTPUT MODULE (CONT) 

Loc Description 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

Fuselage external fuel tank weight, lb 
Fuselage payload at BFDW, lb 
Wing payload at BFDW, lb 
Ammunition at BFDW, lb 
Fuel, wing tank 1 at BFDW, lb 
Fuel, wing tank 2 at BFDW, lb 
Fuel, fuselage tank 1 at BFDW, lb 
Fuel, fuselage tank 2 at BFDW, lb 
Fuel, fuselage tank 3 at BFDW, lb 
Fuel, fuselage tank 4 at BFDW, lb 
Fuel, fuselage tank 5 at BFDW, lb 
X-CG wing, in. 
X-CG horizontal tail, in. 
X-CG vertical tail, in. 
X-CG fuselage, in. 
X-CG main landing gear, in. 
X-CG nose landing gear, in. 
X-CG surface controls, in. 
X-CG engine section and nacelles, in. 
X-CG other structure, in. 
X-CG engines, in. 
X-CG auxiliary gearboxes and drives, in. 
X-CG air induction system structure, in. 
X-CG air induction system actuators and controls, in. 
X-CG exhaust system, in. 
X-CG cooling and drains, in. 
X-CG lubrication system, in. 
X-CG fuel system, in. 
X-CG engine controls, in. 
X-CG starting system, in. 
X-CG auxiliary power unit, in. 
X-CG instruments, in. 
X-CG hydraulics, in. 
X-CG electrical, in, 
X-CG electronics, in. 
X-CG armament, in. 
X-CG furnishings, in. 
X-CG air conditioning and anti-icing, in. 
X-CG photographic, in. 
X-CG auxiliary gear, in. 
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TABLE 15.    DWT WEICHT DATA ARRAY VARIABLES 
IN OUTPITT MODULE (CONCL) 

Loc Description 

80 
31 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 

X-CG other items, in. 
X-CG crew, in. 
X-CG trapped fuel, in. 
X-CG oil, in. 
X-CG liquid nitrogen, in. 
X-CG miscellaneous, in. 
X-CG guns, in. 
X-CG wing pylons, in. 
X-CG wing external tanks, in. 
X-CG fuselage pylons, in. 
X-CG fuselage external tanks, in. 
X-CG fuselage payload, in. 
X-CG wing payload, in. 
X-CG ammunition, in. 
X-CG fuel, wing tank 1, in. 
X-CG fuel, wing tank 2, in. 
X-CG fuel, fuselage tank 1, in. 
X-CG fuel, fuselage tank 2, in. 
X-CG fuel, fuselage tank 3, in. 
X-CG fuel, fuselage tank 4, in. 
X-CG fuel, fuselage tank 5, in. 
Fuselage payload at MDW, lb 
Wing payload at MDW, lb 
Ammunition at MDW, lb 
Fuel, wing tank 1 at MDW, lb 
Fuel, wing tank 2 at MDW, lb 
Fuel, fuselage tank 1 at MDW,lb 
Fuel , fuselage tank 2 at MDW, lb 
Fuel, fuselage tank 3 at MDW, lb 
Fuel, fuselage tank 4 at MDW, lb 
Fuel, fuselage tank 5 at MDW, lb 
Fuselage payload at LDW, lb 
Wing payload at LDW, lb 
Ammunition at LDW, lb 
Fuel, wing tank 1 at LDW, lb 
Fuel, wing tank 2 at LDW, xh 
Fuel, fuselage tank 1 at LDW, lb 
Fuel, fuselage tank 2 at LEW, lb 
Fuel, fuselage tank 3 at LDW, lb 
Fuel, fuselage "ank 4 at LDW, lb 
Fuel, fuselage tank 5 at LDW, lb 
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GDI(2) Variable-sweep wing indicator 
0 = fixed wing 
+ = variable-sweep indicator 

GDI(3)    Landing gear location indicator 
0 = fuselage-mounted main gear 
+ = wing-mounted main gear 

GDV(l)    Vertical tail planform area, ft 
GDV(3)    Vertical tail taper ratio 
GDV(12)   Vertical tail thickness ratio at root 
GDV(13)   Ratio of vertical tail thickness ratio at tip to thickness 

ratio at root 

GDW(l) Wing planform area (nominal position), ft2 

GDW(12) Wing thickness ratio at root (nominal position) 
GDW(13) Ratio of wing thickness ratio at tip to thickness ratio at 

root (nominal position) 
GDWT(154) Number of crewmembers 
GDWT(155) Number of guns 
SFN Nacelle segment surface arc, in. 
T0T(1) Total fuselage surface area, in.2 

TOT(2) Total fuselage volume, in.3 - 
T0T(18) Maximum cabin pressure differential, lb/in. 
T0T(19) Maximum fuselage depth, in. 
TOT(20) Maximum fuselage width, in. 
XI X-station of fuselage geometry cuts, in. 

Arrays and Variables Calculated 

10 Weight summary pass counter 
0 = initial estimated weight summary 
1 = final estimated weight summary 

Weight and geometry data (refer to Table 16) 

Scratch Arrays and Variables 

I 
J 

Scratch counter 
Scratch counter 
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TABLE 16.    S-ARRAY VARIABLES IN OinWT MDDULE 

Location Description 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 

• 

50 

Summation of weight empty items, lb 
Summation of moments for weight empty items (wing in nominal 
position), in.-lb 
Summation of fixed useful load items, lb 
Summation of moments for fixed useful load items (wing in nominal 
position), in.-lb 
Summation of expendable useful load items at BFDW, lb 
Summation of moments for expendable useful load items at BFDW 
(wing in nominal position), in.-lb 
Summation of expendable useful load items at MDW, lb 
Summation of moments for expendable useful load items at MDW 
(wing in nominal position), in.-lb 
Summation of expendable useful load items at LDW, lb 
Summation of moments for expendable useful load items at LDW 
(wing in nominal position), in.-lb 
Summation of useful load at MDW, lb 
X-CG of useful load at MDW (wing in nominal position), in. 
Summation of useful load at BFDW, lb 
X-CG of useful load at BFDW (wing in nominal position), in. 
Summation of useful load at LDW, lb 
X-CG of useful load at LDW (wing in nominal position), in. 
Maximum design weight (MDW), lb 
X-CG at MDW (wing in. nominal position), in. 
Basic flight design weight (BFDW), lb 
X-CG at BFDW (wing in nominal position), in. 
Landing design weight (LDW), lb 
X-CG at LDW (wing in nominal position), in. 
X-CG of weight empty items (wing in nominal position), in. 
Weight of landing gear strucutre, lb 
Structure group weight, lb 
Propulsion group weight, lb 
Air induction system structure, actuation, mechanism, and 
controls weight, lb 
Not used 
Not used 
Not used 
Maximum design weight (MDW) initial estimate, lb 
Basic flight design weight (BFDW) initial estimate, lb 
Landing design weight (LDW) initial estimate, lb 
Not used 
To 
Not used 
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TABLE 16.    S-ARRAY VARIABLES IN OUim MODULE (OONCL) 

Location Description 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
66 

67 
68 
69 
70 
71 

72 
73 
74 

75 
76 
77 
78 
79 

Overall vehicle length, ft 
Vehicle static height, ft 
Fuselage length, ft 
Maximum fuselage depth, ft 
Maximum fuselage width, ft 
Total fuselage surface area, ft 
Total fuselage volume, ft-* 
Nacelle length, ft 
Maximum nacelle depth, ft 
Maximum nacelle width, ft 
Nacelle surface area, ft^ 
Ratio of wing weight to wing planform area (nominal position), 
lb/ft2 

Wing span (nominal position), ft 
Wing thickness at root, in. 
Wing thickness at tip, in. 
Ratio of horizontal tail weight to horizontal tail planform area, 
lb/ft2 

Horizontal tail thickness at root, in. 
Horizontal tail tip chord, in 
Horizontal tail thickness at tip, in. 
Vertical tail area (total per vehicle), ft 
Ratio of vertical tail weight to vertical tail planform area, 
lb/ft2 

Vertical tail tip chord, in. 
Vertical tail thickness at tip, in. 
Tail arm, quarter-chord wing mean aerodynamic chord to quarter- 
chord horizontal tail mean aerodynamic chord (wing in nominal 
position), ft 
Maximum maneuver load factor at BFDW 
Assumed wing loading at landing (100%) 
Minimum speed, flaps down, at LDW, knot:; 
Ultimate design cabin pressure differential, lb/in. 
Vertical tail thickness at root, in. 
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__:._  

Labeled Common Arrays 

FDAT     Calculated weight from weight analysis modules (refer to 
Table 17) 

Mass Storage File Records 

Record 11  Input design data array for data management module 
Record 19  Basic calculated data region from data management module 

Error Messages 

None 
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TABLE 17.    FDAT ARRAY VARIABLES (FDATT BLOCK) 

— 

Loc 

Defined 

Description Routine Overlay 

1 PRTD (17,0) Total wing structure weight, lb 

2 PKTÜ (17,0) X-CG wing structure, in. 

3 PRTD (17,0) Wing center section basic structure weight, lb 

4 PRTD (17,0) Wing pivot weight (variable sweep wing), lb 

5 PRTD (17,0) Wing outer panel basic structure weight, lb 

6 PRTD (17,0) Wing ailerons weight, lb 

7 PRTD (17,0) Wing trailing edge flaps weight, lb 

8 PRTD (17,0) Wing leading edge flaps weight, lb 

9 PRTD (17,0) Wing slats weight, lb 

10 PRTD (17,0) Wing spoilers weight, lb 

11 PRTD (17,0) Wing miscellaneous structure weight, lb 

12 PRTD (17,0) Wingtip weight, lb 

13 Not used 

14 Not used 

15 PRTD (17,0) Total horizontal tail structure weight, lb 

16 PRTD (17,0) X-CG horizontal tail structure, in. 

17 PRTD (17,0) Horizontal tail center section or spindle weight, lb 

18 PRTD (17.0) Horizontal tail outer panel structure weight, lb 

19 PRTD (17,0) Horizontal tail elevator weight, lb 

20 PRTD (17,0) Horizontal tail miscellaneous structure weight, lb 

21 Not used 

22 Not used 

23 PRTD (17,0) Total vertical tail structui^ weight, lb 

24 PRTD (17,0) X-CG vertical tail structure, in. 

25 PRTD (17,0) Vertical tail center section or spindle weight, lb 

26 PRTD (17,0) Vertical tail outer panel structure weight, lb 

27 PRTD (17,0) Vert i» a I tall rudder weight, lb 
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TABLE 17. FDAT ARRAY VARIABLES (FDATT BLOCK) (CONT) 

Defined 

Loc Routine Overlay Description 

28 

29 

50 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

PRTD 

FUS02 

FUS02 

FUS02 

FUS02 

FUS02 

LGWT 

LGWT 

LGWT 

LGWT 

LGWT 

LGWT 

LGWT 

LGWT 

LGWT 

LGWT 

(17,0) 

(12.0) 

(12,0) 

(12,0) 

(12,0) 

(12,0) 

(6,0) 

(6,0) 

(6,0) 

(6,0) 

(6,0) 

(6,0) 

(6,0) 

(6,0) 

(6,0) 

(6,0) 

Vertical tail miscellaneous structure weight, lb 

Not used 

Not used 

Fuselage basic structure weight, lb 

Fuselage secondary structure weight, lb 

Not used 

Fuselage doors, panels, and miscellaneous structure 
weight, lb 

Total fuselage structure weight, lb 

X-CG fuselage structure, in 

Not used 

Not used 

Not used 

Not used 

Total main landing gear weight, lb 

Main landing gear wheels, brakes, tires, and tubes 
weight, lb 

Main landing gear structure weight, lb 

Main landing gear controls and miscellaneous weight,lb 

X-CG main landing gear, in. 

Total nose landing gear weight, lb 

Nose landing gear wheels, tires, and tubes weight, lb 

Nose landing gear structure weight, lb 

Nose landing gear controls and miscellaneous weight, 
lb 

X-CG nose landing gear, in. 
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TABLE 17. FDAT ARRAY VARIABLES (FDATT BLOCK) (CCNa) 

Loc 

Defined 

Description               1 Routine 1 Overlay 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

AISMN 

AISNtJ 

AISW 

AISMN 

AISNW 

AISMN 

A1SW 

(7,0) 

(7,0) 

(7,0) 

(7,0) 

(7.0) 

(7,0) 

(7,0) 

Air induction system structure weight, lb 

X-CG air induction system structure 

Inboard nacelle and engine section weight, lb 

Outboard nacelle and engine section weight, lb     i 

Engine section doors, panels, and miscellaneous     j 
structure weight, lb 

Total engine section and nacelles weight, lb 

X-CG engine section and nacelles, in. 

Not used 

Not used                                 1 

Not used                                 j 
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raMui>«i.n«iwciuc - en« «aMK.,iMsit.ii 
raMWKti.HHiei«. in K anon rawMot.m.rit.u 
twmui/m.mnmuim ma», m.ru.i./m. 

IMMBINC MlauAil€N.nisit.i,/in. 
imiiegnow CCM lact «a Biii«t.im,f it.i./iw, 
MM* ncucTiOH (iiiai.ni.rit.i./iii.«ctiucni«.iM.ri«.i. 
'MUMWIIMNN me caineit.iH.rit.i./i«i. 
WWW tVtRH.MISM.I./l«, 
■naif mmi a« OWN movitia*.rai.f IM./IW. 

mtimnuitm tniDi.itisit.i.<iai,iiirwL mfin.rai.rit.1. 
«■•i.iMMiic canMi«.tti,rit.i./i«i.i««f/«tiio muH. 
im.rit.ii 

raMfi/(i.rMaaiii«ir MM* nan atnp,m.rit.i.//«ii. 
ivNwnuont a«v.insi«.i,/>ai, 
iHMnwLm a» ncuMtm ma&.mjru.i.fiu, 
MMUcmiM. •wi#.rai.rit.i./<«t.iitcuctiiMC«awr.iM. 
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•i/n/Di amnai CHMI ut • MCP    rIM«, ouifut nouu 

CNWI nut ' 

rit.i,//t>,isHMu>c><T «B*,ni.f lei.'/w. 
liiruMitHiNM M> touiwcxt oMtr.Tfi.ri>.i.//f«, 
•utum COMHIIONIMI «o WII-ICI» lOuincNT gwuP.Tti.rit.i. 
//•x.iamotoaumic aiaiF.iN.riM.//M. 
mtmtm,tm «CM o«oi*.iti.fi».i.//«i. 
none* iwincHf «o Mtcni.rit.ii 

«w        roMui/tn.isHtor«, rim ncviaus nu.m.ni.ii>tx. 
HHCIIMT (Wnr.lfl.riMI 

•M rowMi/iw.iiteiicwioN«. «o tnuciuui o*ui 
Mt ra»uT«/w,tM.cwm - ovouti iri.i.r7.f,M>. 

IIWCIOHT • ovciuu - ttATic iti.i.n.i/*m,m*uau.t%./»i*. 
mrvuxia.». wiaoKv.vt.tHctimt.w.mantom» 

M» raMkTiu.iMLtieiM • iu>. in.i,nT,rit.ti 
•H roMUitn.ivccmM • NW. in.i.fST.nt.ti 
Ml roNkiita.iMiieTH - nw. irr.i.nT.nt.o 
Mr fanktiu.fiwcnco MU IM. n.i.nT.rif.d 
Mi ra«Mti«x,i«ui«iM • MM. in.i.m.vit.ti 
MI rawknu.iMCPiH - HW. in.i.nT.yiz.d 
wo nWMiiiii.iMitom - nw. irr.i,ra7,n(.(i 
m ronwntx.tiMcnco MCA IM. n.>.nMru.li 
tt ranuiM.iMoeiH - nw. iri.i.n;,vit.f.in.rit.ti 
in rankri*x,i«ctPiN - nw. in.t.m.Ku.t.it*.rit.»t 
n» rcwwnw.iMiiDiH  • n«. in.i.m.vii.Mm.rit.ti 
V; rawuKut^iHCtito «e* IM. rT.i.n7,v».t.in.rif.*i 
it» rcHMitx.amixLtu vauc ecu. rT,i,n7,ri(.ti 
Til rOHkfl/m.iMIINB.n.M«. IAH.««.*«. IAIl./tx. 

Mown mc* IU. rT.i.TM.nt.ii 
TM rci*uTi(«.ia«cicm/isiiass <KA ILK./M. rT.i.TM.vif.ti 
n« ronwTiut.ittfiPM in.i.TH.nt.ti 
TM nmuttummmmt» - u .ix iaami.iti.wii.ii 
Tii rawuTKx.oaiTicociicM. WJI oav - UNSIM UNctcsi.rH.vif.ii 
m nmuiMn.ith' nw. micrn.» tuo&i.m.rii.n 
m rc«mii»«.»i»mcoitic* tii'(ww • uient iiNOCti.ras.rif.ti 
UN rmWIIII.IINTAIL UNOIM - .29 MC HIM) TO .11IHC H.  Mil. irT.I. 

IM#U.tl 
Ml        ramuiitK.iHHM.ianinxiDii.mt.moa.n.'imMH./tt. 

WUNDIN • «uo cnoaai - «iu TO Tiw«ia< uiacti.TM.irit.t. 
/M.MOUO num - nu. CXTDCCD TO nu CSLUKCO I INOCSI , 
nMrif.t) 

m       nmui/sit.mnuTju. O*T» • caoinoN.in.eeracss.««. 
IM-INIT LOW./M«,llH0m(t ICIIMT,«l,»C4Crai./«l. 
MUMr.niliPtt.ti 

TM        ronwTi«.M.M)i>a.T«i.ri;.2./«<. 
•aac-«rr,Tii.ri(.«,/«i.nt.iNiT MWUNC UWINO fi« wta, 

IIN iri./uc.i.ni.nt.i.i*, 
MMIIW tin «■sues rm uwtw KSION COWITION IPCIKCNT IIT.I. 

TW.rM.f./«l.rMT«i. vao - UWIW COf KMUIION -. 
IM fat» arr imoni.Tii.rif.i.'tt.iaMntuiizco CWIN -, 
»IMU.T. tnioN Mcnwc iimmiiiN. - MOMT if.i.n. 
IH^II.«! 
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•i/N/Vi i"^n imiMi 

romuMMomc       uiti.anoicei 

Miwim turnt KI ■ Mir    »HM. auwvi MRU 

t 

i 
» 

• 
I« 

II 
It 

II 

I» 
It 

I* 

I» 
I* 

It 

n 

« 
« 

M 

at 

M 
ii 
u 
n 
»• 
» 

•i 

IMIIIIIIIIIIIIIIflllllllllllllllHIMIIIIIIIIIIIIICIIIIIIIIIIIIIIIIHIIIIIII 

MOOMM OUTWt 

MtllMlltlMlltltliMIIMIIIMMIIIIIIMIMIIIIIIIIIIinnHlltlllHIMIMM 

'MMMN OUTWIT 

wnifN t «vician it?» 

to Kvcio» tuinn DATA mo wmwr 

CtmON /TMIKTMiiMl 

COMN KOUtlMI 

OIIOSIOH 0ITMl.«O>1M>.eviI3ni.ti«Ml,M>lM0i 

tlMNtlCN lOIIMtl 

tlKMION «01 INI .«01 Ml,aWTI IMI.COHltOI .COMioOi .OOVIIQI, 

I «MWl.OMSI«S>.0*tHlT«l,«lll«i 

OIIOSIOH OWIItl.OVHfMl ,D«VIMl .OMIIWOI .OVNI IMI .OVUIl IOMl 

oiicisiiM toiiMi, anii in 

lOUIvaOMX IOIII.TCinilll,IOOIII.KOmltlll.lOVIII,IC«NII<lOIII. 

I ■tiii.Tconitmii.iioiii.Tcaiivitiii 

couivjuict iwiiii.ooiiii.igaoiii.ooitin. 

i loaniii.ooitiii.icoHiii.ooiitin. 

t itmiii.ooiMiii.iGomii.ooiynii.iaraiii.coiMiii, 

l lOAKlll.OOlMllll.lOATHlll.COiSSI Illl.OOtltll 

cauiwuMcc ■(ouiii.oiiin 

NUIWUNK iaM<III.Dinlflll,IB«MIII.0VII7lll.lD«VIII.DV»«lll. 

I IIMIII.DV«>IIII.IO«NI|1.0Vlt7IM.IOWTlll.DVIII2IM 

NMWUMK llonil.DVOIMIll.  IVHI11 .OVNI tl II 

c 

OU ««MlLDVlll.tUOIfl 

Ml OKOSII.Olll.IH0O.llI 

c 

c 

c 

C M It A M»$ COUNTCN IN IMIt «OUTIW 

10 • OlMI 

00 IM M.IM 
Mil • Oi»il 

IN COM IMC 

II« 00 IN l-I.M 

till • till • OWTill 

tl«l • till • OHMTlIl'OWTll-Ml 

INCWIIMS 

iniei IN.IM.IM 

c 
c «winico «ocwotMau uscru. tow iTtmroN TM« tciamt 

IH W ■«• I'l.l« 
tin • tin • OMaiiooi 

tm • tmi • Mnii«Mi<OMnii<Mi 
tltl • tltl • OMffllXiOl 

«iti • tm • OMnii«i«i«wnii««i 
«ITI • »171 • OVUTI ■•«■»• 

tltl • tltl • etHIII<tMI<OMnil»HI 

liti • titi • O«UII I•nai 
tlltl • tlltl • 0«HTll<OMl«VHTll<Mi 

in* can iiu 

tun • tm • toi 

tiwi • I»I»I • tiontiin 

m» • «iii • tm 
»mi • itim • tiln/tiili 

«Wi • till • tltl 
tiwi • itlll • tlltll/tlltl 

W»»ll7l •tin • win 

«Ml • ltl»l • till • tltll/tll7l 

tun • tin • um 

tiNi • ititi • tmi • titntnti 

»I«II • tin • tmi 
«Mi • ititi • tmi • tiitii/tnii 
Mil • »itl/tlll 

If ■ 101 Itt.ltt.ltl 
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i'»'* itrui iiiiiM                                      «iron,« CMHII ui - Mir     riwt «umn HWU 

CMONB ••••                                                          CONTCHTt                                                        •••• 

It t            Wilt INITI«. PAf« 

It IM Mtltllt.MSl 

H tMrOMkTIIHI.in.flHI N I   t   I  *l      HCIOHT      «NO     i*l*N 
»• IC I      0 A I Al 

n oo to iu 

11 c 
T> ISTIKIIClO.eOll 

n Ml fOWWIIIMI.KX.IJHO « OU»     HCIOHT     fTAtlKCNII 
71 WITdl.MIl 
w MI rom*r</<ii>.nHCiCHT t»tr ttttitt OATAI 

•I c 
it t          mt rm tniNo HINO »IIOH 

•I IM inooirln IM.IH.I»! 
•» c         «Miau vetr 
m IM miMit,tan OMIIMI 

M MI ronATi/in.mvwiMu SCCP HI» «CCP .HC »jn.i,m KO.I 

•7 I« CONTINUE 

m WIKK.MNI 
n M« ronuTi/Mx.oMCicm.w.ioiMHit. Ami 
M MIIICIt.Md flll.tim 
n Mt raMUi/Mx.iMciOHi arti.ni.im.ii 

« MIITCIf.tlOl  ievHIIII,OWTII«MI.M.ni 
u •■• roMUi'Hit.iiMiiNft.ne.vii.f.    /M>.igmwitaiT«..ne.<rit.t. 

•i i /if«,*Minic«..m,irit.<.      tmMum.mjni.t, 
m t'(«.MMH ocM.nc.ir».«,     /nx.ctosc ocw.ne.irn.t. 
« I /t«.l<HSUr<Ct COHIMiS.TM.irit.I, 

#7 1 /m.lWCMIIC KCTim.TM.VIt.l, 
M t /MCISOUC« imucTuc.iH.trii.i, 

M • //Mgl,«CNOItC.TM.nt.t, 
IN T /m.Mwcccssom oc« mcs.ne.m.t. 

iti • /j»,MH»m IMUTIOH fTfTCN.m.irii.t. 
101 1 /m.DNAlf ACTUATIOH MO COHTHOLS.IW.if 1?^. 
101 A /m.iwcswST srsicn.iM.irit.t. 

IM ■ /»(.l*C0CLIIO *0 ORAINS.TM.iril.t. 
109 c /nt,iM.iflRiCATiND %rvot.nt.trit.i. 

loo e /n>,iii«m i jTOi.no.irit.t. 
107 c /J9».ISCNOHC c«TM)LS,ne,irit.i, 

i« r /nx.iSHSTMTiNs trtfOi.TM.trit.t. 
IN 0 /in.MMUIIllAllr raCK UNIT.TSS.VK.tl 

no Hiiicii.«iiiiovuTiii.OMnii<Mi.i>ii.iei 
in •»ronuTi/m.iiHDsnwcNTf.TW.B'ie.f. 

n» i /Hi.Minauuic.iie.VK.t.     '»i,iowiccTiiic«..na.{ri2.(. 

lit t /MK.nicucTMMies.ne.irit.i. /mi,*M>MCNT,n«.«'i».t. 
II« I /«X.llirUMISIINM.TH.irit.t. 

nt » /tK.UHM» eow)iTioNiM),nc.<ri2.«. 
in t /m.umoioaupHtc.nB.&u.t. 
iiT • /tn.iwiuiiLiMv ocw.ne.tri«.«, 
nt 7/jw.iswneii touincNt.TM.iri».»! 

lit c 

IN irnoi 170.170.no 
id e         win INITI«. uscru. 10« «o owss icieHi KOLCS 

IN 11* MIICIt.MOl 
Ifl I7t MlllClt.tlll 

IM ti« ronHTi/HO«.MK«ru. KMO «o omss ICIOHTI 

in iriHiifii in.in.iit 
M IK WITtlt.MIl OVHlSOl 

WT IN CONIlMJt 
IN MIT(lt.tni 
in IN raMATI/in.l<lM.M> CCrOltlON.tlll.lOHUICIHUH KSICN.I«, 

IN I   »niOHT 0nilM.7ll.|IM.M>IN0 KIlON./tlK.OHCIOMT.im. 
Ill I IMMOM «lOHT.tX.IMWmt ICIOHT./Altll.lOMCIaHT MN.II>. 

IN I IMCIOHT iMI.IIK.IOHCICHr mtt 

IN MITCIt.lUI OOUTIlMI.OVHTIIII.0liUTItll,DVUTIIII.IMnitll. 

IM I OWTilll.OVUTltll 

IN nt remiTiw.wacu iNo..ri.i.iHi.Tiis.iirit.i,f*.*.iiiii 

IN MIIIIt.tMl D«UTIMI.IMnim.lMniHl.lMITim.lM<TIUI.eMITINI 
in tM ro«N»ii/*«.wru:L./tx.»*t*Ä«.t.T<.».iirio.i.ro.j.jxM 

IN WIKlt.milOVWTi l>M]l .OWTI l«*ll .DVUTI IMIl .0VUTI I'tll. 
IN I 0M<TII«nil,IMITII>tll,l«l.7l 

IM MtrflMtTin.WIHTONIL.TVt.liriO.l.rt.t.llll, 

Ml I /iw.iirio.i.rt.i.wi./Pis.iirio.i.r*.».»!. 
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„ri^wvwmvimiimiuimmimmvwiiwm*. m 

ti'Hi* imir IIMIW                                   «ufenw CHNIT let • vttr    nwi anrui nanu 

caw NO ••••                                         cvncNtf                                        •••• 

M t /tiit.iiri«.i,r«.t.Ki.'n<s,iirio.i.r*.t.i». 

IDI i /i<i«.iirio.i.r«.(.i«i./i<iS.iiri«.i,rt.t,l«ii 
IM MtiKK.tni oviiiiiii.evHritii,ovuiiiii.wMiui.s«uTiiii.ovHri«ii 
i« •Nra(Mii/«ii.»oii,i<is.iiri*.i.r».t.Mii 
■<■• MIKX.UOl BVWti^ll.DVUTItll.Dvumil.OtUTltli.DWtlMli. 
m i OMifitii 

M »nrmv.ii/tii.tmrvm.tu rtM.oto,vti.iirn.t.r».$.tui 
M miiiii.Mt) OMni»i«i.oM«iiwi.owniiiti,ovMTiKi,e«Miin(i. 
IM I OMIIItll 
iti tti rawriw.imiiM Mn.ow.nA.iif ie.i.rt.f.i«ii 

IW MIKIt.t»)! MHIIIMI.DVUII»I.O«in<Ml.lMni||l.llvHTI«l, 
iti i ouniMi.BuniMi 
W) :*• raiKM</*x.»M«WKin./(«.iaHcus ■air..r<i.i.iMi.i*s. 
M i iiri(.i.ra.t.i«ii 

w tmicM.tai evMi*iii,e«HTitii.ovuii<iii.o«uTitii.ovuTini>. 
IS» 1 l «TIUl 
IM m riMMTitx.ioH«MMiii«N.i<i».iirio.i,r«.t,i«ii 

IM mtmt.iKOt 
IM »I« fO(»UtU«.lJMINSt»l»IIOW ifA.Cl MCKt CK. 11 

IM «IIICI«.*««)  lVtNTII»»i.DVWril>(Bl.OWtll>W>,l)WTll>Hl. 

Ml I DVHTII<MI.O«MTII«MI.M.<l> 
in ••( roMttiiox.wviHS.nij.iirig.i.rt.i.Ki./iis.iirio.i.rt.z.ixi, 

m I /in,mrwa./a.ihi,iirit.i.r:i.txt.'V,i.i<nt.t,r».i.uii 
Mt ltllltlf.ll*>l  ll>VHtll<lll.OVWtll*«l.(Mnil>IIl.(M<TlI<l]l. 

Mi i iMaii«i]i,evuTii*ui,i-i.ti 
MI MnMun/cx.scouincNi.ttx.iiHoxvccN. u*.f<>«.iirio.i.rt.(,*ii. 

Mt i /n.iMtKOu.MCOui.i'iü.iirio.i.rt.t.nii 

Mi MlinK.VAl  ltll«lil,l>l.«l 

IM •nraMui/n.iiMUEtna. iMB.rA.iino.i.rc.t.i»! 
ITI HRiTtit.etfii tii).siM>.(ii>.*ini.siii.tini 

i« »«nMttriw.iawiCHT ttrn.nt.tino.if.t.mi 
in Mifti«.»«i i«ii*Mi,i*i.i> 
i» M ra*Mi</u.i{HMOss iciotn.ns.iirio.i.rt.e.wii 

IN C 

IK irilOl M0.M0.1N 
ITT c         met iciom ci»i» rMU ro rnut ro» nast cavocim TH»I MM 

HI C             MOt CACULATCD 
IK c             If$t OK HIM> 

IM MO inrBMIIM ttO.flO.Mt 
MI moMain • ro*tiii 
IM Mniti) • muiti 
in c 

i». c 
IM c          ntr ON HamuNr«. IML 

IM (■•   If irDMIISIl MO.MO,llt 

MT fit   OvWItl • RWTIISI 
IM WHIIUI • nWTiltl 
IM c 

IM c        TOI OM «atucM. 1*11 

Itl Mt  ir inMitiii tw.tM.Mt 
IM Mt   OMnill • fOMIIII 
Iti ttHTIUI • rouiiii 
!•> C              mrONfMCLMC 
IM IM irirOMlHll Mt.M.llt 
IM l» owmi • rcunisi 
ItT mni»ii • nwTiMi 
IM C               TOT OH HAIN tM> 
IM «NO irirmtiMii tM.m.tM 

Mt tMOtUTIil • rUTlIII 
MI BVWIMI • rMTKlil 
Mt e          TOT ON MMC um 
MI Mt tnrOAUot» MO.MO.(U 

Mi Mt etniu • rMTKMi 
Mi MfflMl • fOATlMI 
Mt C            tCtt ON MIIC ttCIlOH 
MT Mt inraMlMll «Tt.ITI.MI 
Mi MI OMdltl • roMIMl 
Mi OVUTlMl • rOMliJi 
«10 C               TOt ON Alt 
(II Mi irirMtltlll MO.MO.ITt 
•It mpwtnii • ronritn 
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... 

• Klt'M l*Ut IIIUNO 

«.«ONO *•••                                                         c 

Ml OWKWl • rMIIWl 

in Moconiiu; 

M c 

IM c Of« «ICM OUt «MS 

MT t ■ 

til |l|l • DIMI 

Ml mi •UMI 

«• c KKI NM cwmni TO f IHM. 

Ml 10 •Olli 

IM inn •IIITI 

HI llltl • «Uli 

M« n in • inn 

Ml wie in 

Ml t 
MT c win om* icioMt IMTOCNT 

Ml MumiciMin 

Ml 
IW 

unTtn.isai 
Mi romui/sn.iMctam Drm 

«IWUM CNWI Kl - IMW      riWL «UINT MUU 

win ■i.Hti e«uiiii,f(iuiii,i'DMiiii,rDAriii,rDiui>ii.rD«iii,rD* 
iiiTi.roMiii.rMiiii .ro*t c 101 ,rMTi n i 

MT 

HI ranui/n.iMiim omjp.Tii.ru.i./m. 
i IMXHIC* KcnoN - weit inucTuc.Tii.ni.i./im, 
muommm, - Mile inueniciiici.. Tirs.re.i.iH iH.i.in.rie. 
ii ./im.sr ivrn .in .r ii. i ,/iu, 
•■•MinaM,iii.rii.i,/io>.iiiniiH - nuiiiNti cocc.Tii.rn.i./ioi. 

■ uwiw aoc.m.rit.i./iai.MLMs.Tii.rii.i./ioii, 
Olllllt,TII,fll.l,/IOX.IM<IKCU«aOUI.TII.ri2.ll 

».T 

Winil.MNI OMIIIII 

H» nmui/it.iiiNaiiiaMT«. TAIL ewv.iii,rii.ii 
win II.IMI rMTiiTi.rD*Tiiii,roAtiiti,roAiiMi 

IM rcmuiiox.iaconc« ■ction/triicu.Tii.rii.i./iox, 
IWSIMILIIDI - IMIC fTIWCnK,TII,rit.l,/IM. 
iMuwrai.ni .rn. i ,<IDX. 

iiMiisoiuicoui.di.rit.ii 

Winil.MII OHUTIII 

mratuTi/H.iMiDiiic«. 1*11 cnxv.in.rit.u 
Win ll.MII RWTIISI,nMTIMI.nMtltTI,rOATIHI 

HI ronut iin.iaccNKiiiccTioN/viMu.ni.rit.i./ioii. 
iMriH • wsic fmcruc.rai.rii.i./im, 
HMueoi.mi ,rii. i ./to«. 
II Miiiccuwcais.Tii .ru. I ■ 

winio.Mii iMiTiii>,fOAtiiii.ro*tiKi.n>»ti».> 
Mi nnwri/n.iiwaDr <mar.m.rii.t./iw. 

i mr\Ba./a owic imucniK.Tii.rii.i,/in, 
I MMCCMMIT snuctuc - fMCLMC.m.rii.i./im. 
I Wl-MM, »MLI. «O nl(C..Til.ri{.li 
m»i • wniii • Duuiiei 
wimo.Mii tttit 

HI ranMi/u.nHnianiia ccm «m(F.Ti].rii.i.no«.i<Mwcti.i, wua 
ii./ii<.M.ec«iieN.tix.i«<Tii». nact.n.MraucTuc.n. 
(«MMMUI 

«Tl 

r* 
m 

iriMiiin tTt.fa.nt 
in winn.Mii ro»iiii«i.ro mn.roATi'rti.ovMini 
Hi rowunox.toruscuoc - miN OMt.Krt.nril.n 

«WM 
HI winii.Mii rMiiwi.fe*ii<iii.nMrivii.i«ufi«i 
171 rmwiiK.iMiiia - NMH «M.tts.vie.n 
HO con »u 

winn.iTii rM;i«Ti.nMii<«i.nMTi'iii.ovwTiii 
on romkTiiw.nMruKiwx • NDK otM.iHS.wit.n 

Min>C.I1>>l OVWlTl 
IM rcmui/ox.tMurKt coNimLS «aup.m.rii.ii 

wtniLim evwin 
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•I'*** W lltIM «AOflCH CNMI Wt - tUUf      HWt OUIfU» 

•••• cminm •••• 

»»reMMi/n.iwcwM «tcfim.tN.rii.n 

inoMtini m.mt.tm 
m mi«i*,*nt rMtitn.roAiiMi 

•«romMiiw.mi)auw./io«,iiccNTiii,iti,ri(.i./ioii,MuitM«, 
I /IM.MCtOM. PHtLt. M0M(e..m^U.II 

WISM 
M MHiCK.tni rMriMi.rMTi«iii.rMiiMi 

•itraMMiiw.iNMaMO,rai.ri«.i./io«.(i«CNfcii.'iM.tHauitMn>, 
i !u.rw.i./i*>,M«emt. r«ai(, ii»Hiic..rai,ri(.ii 

M comma 

MT 

wiicit.Noi r - m 
«• ra«MI/t>.t»aiMKTU« - OtlC* «C MIK.,ltl.flt.ll 

ao MO ■•i.t 
lini • f)H) • ovtniti 

MO COM IMS 
Minco.otti tmi 

OH r00MMl/t«.W<tOI«. ItO OC WOUOHI ro*i'  J>,ltl.fl(.|l 

MIKIO.OOII 

HliniO,tM> 

M Mi I'lO.lt 

tiMi • t(Mi • ownm 

Ml CONI IMC 
%ir» • owiiifi « «HVTIISI 

III 
lit 
III 
II« 
lit 
II« 
II» 

Ml 

winit.ttn *iM).oiiUTiiii.Dviniiit.titTi,i»Mirii«iii.i«i.ii 

OMra*uii//ex.iii«icPu.tiON CMV. rn.rit.i./io«. 

I IKNOIIC INSKUAIION.TOI.fW.I./IO«. 

t uwcatiaR atm torn «o cMiwt.rai.ri(.i./iox. 
iMM* MucnwmKH.Tii.rir.i./i<>.Mnunia.iM.rit.i, 

« /ilx.MMcmuiCH me coNiMxt.tct.rii.i./io«. 

« racMMT frnn.Tti^iri./io«. 
• iscootiM) mm MO OMIN Moviiias.rai.ni.i./iu. 
»laciaRiuiiw tTSToi.ioi.rit.i.'toi.uifun. tnfai.ioi.ri(.i. 
• 'IW.IMMM coHTiw.«.ni.rit.i./ioii.i««tMriN> tntn, 
• ni.riMi 
WIICIt.lMI IMirill,l>M.MI 

OK rMuti/t>.t*MKii.iMT foe» n.«n oiar,TU.rit.i.//«ii. 
i iMMiMicmt em»,i«i.rif.i,//«i. 

t HMKCwalct ma ncmuics cnxp.tti.rii.i.//*«, 

I MMitcmic«. OM»,iM^if.i,//««.i»cucnoNict omar.nt. 
• rit.i./m.imMMmon e»ar.ni.ni.t.//%*. 
« niruMKHiMit *o couincNT omf .iu.rit.i,/<«t. 

• »WM« cooitiONiio mo «ni-iciNS nuinon cni#.i«l.rit.i, 
»//t>.i»fM»oauniic owiF.isi.nf.i.//««. 
• iauiniiiMT ttm mar.m.ni.!./•**. 
• nHonm(«nncm aBmK..ni.ru.ii 
mini«.!«) tint .tin 

MIroMwti/tx.iwtoT«. nun ncviaui PMc.m.nt.i/'ix. 

i iMCNmpMT.iu.ri«. 11 

MIIIIII.HII 

«ft m 
«MCMTIMC 

c 
c «nr mo mm SIICWIOM. MM 

inn • iDvyiMi - iiiiiitiid 

iriowiMi • union «of.wn.to« 
«It «llll • llllltl - Illlll/Ollti 

«•■ «IHI • ItMfltTI - OBOIMII/Ollfl 
«Itll • IKIIIII - «Illll/Olltl 

tit» • nrnti/eiiti 
tIMI • fOllMI«lltl 
tiMi • ittiiueiiTi 
«It» • Mtltl/tlltl/tllTl 

iriMniiii *it.«it.Mt 
«M J • MINKl 

tIMI • IMINOIOI - MTNIIIH/tlKI 
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M/n/* tmn tittim «INTUM CNMI KI • «i»    rw«, ouwui 

Mt« 

m «IMI ••«misii 

IN M «M !•». J 
Hf •im • mwiititMi.Mniiixitii 

m tmt • mmm    .MIN<I>MI> 

IM «<MI • lltll • ITNII-ll/eilTl 
M «wcaniMC 

»i c 

m tmt • tiMi/eiii» 
ai «<•*• • «iMi/onti 
■« «II «IMI • OVMIIKNHIII 

Mt »<«> • «MKrtl/Ol«! 
IM tlttl • NWIIKMMMI 

MI «INI •NH<WI<«H<l|l«l«l<lfl 

Mi »IMI • OMHItl'OtHltl 

Mt «IITI • MMIItl<OIMI«l 

IN «IMI • evHISKOtMl«! 
m «iwi • «CHiiii'emiiiitiMi 

m IIMI • «Mii«Mntli 
m tini • o«wiii/tiNi 
nn »IWI • ewiiei<«oviii 

m «mi • «owifi^ooviintiwi 

m II*>I • IMHMI • mHiHiiiioiifi 

wn «Hl • MUlMMdll.WOiltn 

m »I»I • •IMI«IIII 

IM tint • «nun 
m ««i • Niiiii<eiMi>«iiii 
■i «lii • «mm • DMNMI 

M C 
m MIKK.MIl 
Mi WIIIII.MI 

■i Ml rOMIMl/IKI.IIieilCISlOH«. MD tnuciuM. UHU 

tn imKii^Mi MIMIIII 

m minmuinu.iMJomi'0*uu. >ri.i.n.t.n: 

m i WMIMI - MMu - itMK <rt.i.rr(//iu.Mucn.m./«iii. 

■§ • ■rMajgc.H.MiMowo.ui.iHciNTOi.H.aauiMMOi 
•I iri«M«lll iM.HIt.HM 

MI «M MIKII.Mll (llll 

Hl MtrOMMMH.IMiMm-IWI. irT.I.Ttl.ril.tl 
«• MllfIf.MSl ««1 

tm tmnßnaivt,i*nm -m*. tn.i.n7,ra.»i 
Wm Mlltll.MII «IMI 

MI MI raMMw.iMnom •NM. iri.i.i«i.rir*i 
Ml Mlinil.M1l «INI 

M Mi ra*wii«x.(iiwiitD «u IM. n.i.iti^it.ii 

«M M WWM 
Ml *M irionttiu • Min HU.tu.sm 

Mt C 
MI C              IMNMiUn 

MD *» MIIIII.MII «IMMIMI 
MI Mi raMWIM.IMIMM - IW. IM.I.IIT.VIMI 

MI tmitl«.INl «IVil.tlMl 

Mi IMranuiM.iaaiMM -HM. •fr.i.ni.ait.ti 
Ml Mlltll.lHI «IMI .«IMI 

Mi IMreMUTiii.iMiioiH •na. iri.i.ifi.wit.ti 

«II Willll.llll «IMI ,«1111 

«ii m ranuni.tiMctm Mt* IM. rt.i.m.irit.n 
«M MTOWl* 

«II «MMIIIIII.NII «IHI.«IMI.«IMl 

«n Mi roHuiw.iMiwTM • HW. in.i.iiT.wii.i.in.rii.ti 
«M MHICII.INI «»II.IIMI.KMI 

«M MIrmwiKx.iMcnH -IM. ■ri.i.fti.vwi.iM.rif.ti 
«It MIIKII.mi «IMI,«IMI.«IMI 
«M IM rMwfiw.iMN«m •mi. irT.i.itT.»ii.*.in.rii.*i 

«N MIKH.MII «Ml.«Ml.«Ill 
«M Mi nMMIM^INCtin MC* IM. ft. l.Wjrit.I.lfH.rit.»! 

«M «M Ulirtll.lMI ««II 
«M IN nWMIMJMMaMC «UM IM. n.i.rai.rii.ti 

«n c 
«*>> Mllltll.lltl «HIIIJIIHIII.ilMI 

«H 11t ra*IMl/1H.lMI|W,1l.*M. tMl.«>.1MV. fMl./M. 
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T r~ - rniiriiiitiiimiiiliiiiiuMmMiiii n      iiii..iu.ii«iiii«i.i.i]LLiiiiiiiyiMiiiuiiwiiiii HHIOTIIH H I •wrn 

N/KI          iMvt utTiw «utoriw OUMI Hi - nur     ntm. tumn MODUU 

WO MO ••••                                                         MHICNIt                                                           •••• 

«M I WMOH MIA 1(0. ri.MM.nt.n 
%tl Minit.Tltl tlW>.«it>.<ITII 

«H ittromMitt.intnaaiammtA uti.'ta. n.>.iu.wit.l< 

«n UIII(I«.II<II titn.otMiti.owmi 
«M Ti« rowunM.iOMMMw iri.i.iM.rKti 

«II MIKlO.TItl OVHlMl.DVMl»i.OWl«{l 

«it Tit ranuiu.»s>ccrt<CK • «i «c lotMtcti.iM.VK» 

«u imifit.Tioi ovHi«ii.mMi«i.owiiei 
«M lit ra>uTit«,«eHiicctttic«. toot CMMO ■ ICHCIM utctcfi.tM.nt.fI 

«It WIKIt.TMl ll»>l.|(tTl.«T|l 
«« m ratuiin«.»«- m». micncu iiNocti.iM.vi*.fi 

«IT MIIOt.THl 0vHi4fi.tiCCi.tiV> 

«M «t ra«Wtlt«.«MMa«TIC«, lir CMNI   - UMIM lINnCtl.Ttt.Vlltl 

«M Winit.THt UHl .11(11 .tlTil 
««• MIKlt.lt«! ti»ii 
«mi w« ratuiitK.siHiMi. LiHoiN - .is wc UIMO n .» IUC H. IAII in. I. 

««i i ni.nt.ci 

««i Miicit.Titi tco>i«i.oi»iHi.eeoiMi,eooitii 
««« Ht rO*wri/»<,l«H«.ltHIIM>IICM.9U.«IM«.l<.«MMN./t>. 

«OS I WUNBIM - act IITMCD • M.C It IMMNKM IINOCtl.nf.Vlt.t. 

««• i /tii.s«wi(t nu«i - nu MTCMCD it rux caLmco UNOCSI. 

««T I m.iru.ti 
«Ml Mlltlt.lMI   UMl.tlTtl 
««• m ratMii/tx.iMiituciuw. otu - cvoiTioN.un.vsiicn.««. 

«M i IM.IHII io«./tn.ia«oH taiCHt.««.»r<cicii./«i. 
«ti *an.iiMMti,4rii.ri 

«H MIIIClt.TMl     ilMl.dlll.C-   'ni.flTtl.tlTTl.tll«! 

«u TM riwuim.M.M)iM!.tii.ri(.(./t«. 

«•> I  •fliiic-ttr.iti.rii.l./u.lN.imr AIIKMC utoiio tim «no. 
«to i IIH irT./tcc.i.in.rii.i./ai, 

«It 1 tMHW lift MSKO rot LMOIM) KtlOH COOIII« iKKVH III.I. 

«»» « iti.rit.t./tii.rwi«i »no - IMOIIO COWIOUIAIION -. 
«it t IM wc* err iiMiti.iti.nt.r./ti.iwicstuiiKD cuti* -. 
«st t »IN ai. actioH Met«« eirracNTi«. - riictn ir.t.n, 

•ft T IU.ri2.f l 
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