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SUMMARY 

This User's Guide describes the procedures to operate the 

Air Force Aerospace Medical Research Laboratory's (AFAMRL) 

COMputerized Blomechanical MAN-model (COMBIMAN) programs. The 

Guide is based on the COMBIMAN system of programs as of 1 May 

1981. An introduction to the man-model and the conventions 

used to develop and analyze crew station configurations are 

included in the guide. It also contains the operations of the 

programs included in the COMBIMAN system. These programs 

include the interactive graphics program CBM05 to generate 

COMBIMAN, and the three key file creation/modification programs 

CBMAM, CBMCM, and CBMVM, which create and maintain the Data 

Bases of anthropometric surveys, crew station configurations, 

and visibility contour definitions respectively. The guide 

also contains a complete description of the use of the off-line 

plot program, CBMOFF. The first four programs are designed to 

run on an IBM 370 computer and CBMOFF is designed to run on a 

CDC Computer. 

The guide to operate the four main programs includes 

descriptions of the available processing for each program, 

definitions and examples of all input and output data formats, 

procedures to load the programs, and explanations of all diag- 

nostic messages generated by the programs. The requirements to 

run CBM05 and the available functions on the COMBIMAN are also 

described in the guide. 



PREFACE 

This work was performed under USAF Contract F33615-78-C- 

0507 entitled Biomechanics of Cockpit Evaluation. The govern- 

ment work unit number for this contract is 71840824. The con- 

tract monitor and technical advisor is Dr. Joe W. McDaniel of 

the Workload and Ergonomics Branch of the Air Force Aerospace 

Medical Research Laboratory. The development of the programs 

referred to in this User's Guide was performed by the Univer- 

sity of Dayton Research Institute (UDRI). The UDRI Technical 

Report number for this Guide is UDR-TR-81-80. 

The purpose of this report is to provide a detailed guide 

to use the key computer programs of the AFAMRL COMBIMAN sys- 

tem. It does not document the theoretical approach taken in 

developing any of the computer programs. The manipulation of 

the model and crew station is straightforward and the informa- 

tion in Section 2 will enable a non-computer person to run the 

interactive graphics program CBM05. Because of the technical 

nature of the plot program described in Section 3, and the data 

base maintenance programs described in Sections 4, 5, and 6, 

the person assigned to interpret and to use these programs 

should possess some experience in computer programming. Since 

all the programs are considered relevant to the COMBIMAN sys- 

tem, they are all included in this guide for sake of complete- 

ness. The description of the man-model and crew station in the 

introduction are presented as general background material need- 

ed to use the programs efficiently. The link-system described 

in the introduction is based on research originally performed 

by W. T. Dempster of the University of Michigan. Dr. K. W. 

Kennedy of AFAMRL/HEG contributed to the definition of the 

Anthropometric Data Base and providea significant improvements 

to the Dempster man-model link systems. 
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SECTION 1 

INTRODUCTION 

During the design and analysis phases of crew station 

development, it is essential to assess the inadequacies and 

dangers of the crew station environment with respect to the 

human operator. The conventional method for accomplishing this 

has been to build mock-ups and use an undetermined number of 

"representative" test pilots to evaluate the work environment 

and control placement. The mock-ups tend to be costly and time 

consuming to build, as well as somewhat inflexible during test- 

ing. The sample size of the "representative" pilots depends on 

the availability of pilots and the whims of the designers. 

The COMputerized Blomechanical MAN-model (COMBIMAN) system 

of programs has been developed to assist in the design and 

analysis phases of crew station development. It has been 

designed to serve as an interactive-computer-graphics-assisted 

engineering tool to represent geometric and physical properties 

of a person at a crew station. It has applications in evaluat- 

ing conceptual or existing crew stations. The COMBIMAN is a 

three-dimensional man-model and can be viewed from any plane or 

angle. Since the man-model and crew station exist only on the 

Cathode Ray Tube (CRT) and in computer memory, no significant 

amount of time or materials are invested in making modifica- 

tions. Alternative designs may be thoroughly evaluated and 

permanently recorded by a pictorial plot or a tabular printout 

of the crew station data and man-model (Joe McDaniel, 1974). 

Because of these capabilities, the COMBIMAN should reduce or 

eliminate the need for building mock-ups, as the designer can 

construct a crew station in three dimensions on a CRT and can 

assess interactions using man-models of various body sizes and 

proportions. 
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1.1  MAN-MODEL GENERATION 

The man-model used in COMBIMAN is based on a 35 link- 

sKeletal system. These links connect major points of rotation 

of the body segments as shown in Figure 1. The lengths of the 

links as well as their orientations with respect to their ad- 

jacent links in the skeletal system can be modified by the 

user. Since the segment lengths or link-lengths are generally 

internal dimensions and are difficult to measure on live sub- 

jects, the link lengths are derived from 12 readily measurable 

anthropometric surface dimensions. The sets of anthropometric 

variables available to users are highly correlated to mass or 

length of body segments. A more detailed description of these 

variables is given in Section 3. Section 2 describes the ways 

the user can change the proportions of the man-model by speci- 

fying new values for the surface dimensions. 

There are three stages in generating the man-model. In 

the first stage, the link system is defined and generated using 

data available from tne Anthropometr ic Data Base and/or from 

oata supplied by the user (see Figure 1). The other two stages 

use data supplied in stage one and data stored in the 

computer. The second stage places enfleshment ellipsoids about 

the link system joints as snown in Figure 2. In the third 

stage, the ellipses are connnected with tangent lines to define 

the contour of the man-model (see Figure 3). The user does not 

see these stages of model development; only the completed 

man-model is displayed. 

The primary viewing planes for COMBIMAN are the X-Z plane 

(side view) , the X-Y plane (top view) and the Y-Z plane (front 

view) . The man-model need not be parallel to any one of these 

three orthogonal planes; it can be rotated by an angle with 

respect to these planes. Figures 1, 2, and 3 show COMBIMAN in 

the X-Z plane (side view). 
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Figure 2.  COMBIMAN Link System with Enfleshment Ellipses 
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Figure 3.  Enfleshed COMBIMAN with Tangent Lines, 
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1.2  CREW STATION DESIGN 

Crew stations to be designed and evaluated using the 

COMBIMAN system consist of panels and controls. A crew station 

may have up to 250 planar panels with three to six vertices and 

150 controls which may or may not be located on defined 

panels. Although the crew stations used in COMBIMAN are usual- 

ly aircraft crew stations, it is possible to construct and 

display any workspace requiring interaction by a seated opera- 

tor. This would include automobile instrument panels, indus- 

trial configurations, and control panels for other types of 

vehicles. 

Two methods are used to generate and display crew sta- 

tions. The designer can either use an existing or conceptual 

configuration, or can construct a new one on the Cathode Ray 

Tube using the available interactive graphic options. In the 

first method panels and controls for existing or conceptual 

configuration, are coded onto computer cards, or magnetic tape, 

or direct access disk, and are entered into the Crew Station 

Data Base. These data are accessed by the user through the 

interactive graphics program. In the second method, the user 

can design crew stations on the CRT, using alphanumeric key- 

board and the program function keys, following the basic series 

of steps similar to those used on a drawing board. 

A crew station entered into the program exists in three 

dimensions and the man-model can interact with it. Since the 

CRT has only two dimensions, the 3-D man-model and crew station 

are projected on the screen in the orientation selected by the 

user. The display can then be rotated within the Display Area 

to suit the designers' needs. An example of the display with a 

rotated man-model and crew station are shown in Figure 4. Note 

that the Roll, Pitch, and Yaw angles are displayed at the upper 

right hand corner of the display area. 
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Figure 4.  COMBIMAN CRT Display with Man-Model and 
Simplified Crew Station Rotated OFF-AXIS 
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1.3  EVALUATION TECHNIQUES 

A number of evaluation techniques have been implemented 

into the COMBIMAN system. They are designed to allow the user 

to vary the proportions of the man-model to suit a particular 

situation or problem, and to position the man-model within the 

crew station to assess human performance and to aid in 

placement of controls and panels. 

In order to display the man-model on the CRT, the COMBIMAN 

uses data from on-line disk files and from user supplied data 

on anthropometric surface dimensions. The ability to make use 

of user supplied anthropometric data permits the construction 

of man-models of variable proprotions suitable to the partic- 

ular needs of the user. To define the man-model, the program 

CBM05 (COMBIMAN program Version 5) requires values for the 12 

anthrpometric variables to generate the 35 internal link 

lengths. The user can either supply values for all 12 vari- 

ables or supply values for one mass-related and one length- 

related variable and let the program compute the other ten 

variables using multiple regression equations. The user 

supplied data may be (a) direct measures obtained from specific 

subjects; or (b) percentile values chosen from COMBIMAN Anthro- 

pometric Data Base. The latter option is generally the most 

useful, as it limits the range of values for user supplied di- 

mensions and eliminates unrealistic combinations of dimen- 

sions. The program CBM05 may end abnormally when unrealistic 

combinations of anthropometric dimensions are supplied. 

The man-model can be positioned in a crew station by di- 

rectly entering sets of rotational angles used to position the 

links of the model, or with the PERFORM REACH ANALYSIS function 

(see Paragraph 2.2.11) by specifying a point on the display. 

The later method applies to reach involving the arms and incor- 

porates automatic restrictions to mobility.  The user may also 
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initialize tne man-moael in the standard anthropometric seated 

measuring posture (ERECT POSTURE), the SLUMPED POSTURE, which 

is an erect posture positioned in a 13 degree seat back angle 

and six degree seat pan angle, or a third posture (PRGM'U 

POSTURE) interactively designed by the user. 

Other information available to the user includes hard copy 

plots of the aisplay, printed output showing the three dimen- 

sional real world coorainates of the man-model and of the 

panels of the crew station, and visibility plots, which give 

the user information on the visual field of the crew station 

based on the eye position of the man-moael. 

1.4  THE COMBIMAN PROGRAMS 

Tne COMBIMAN system is divided into five programs, the 

main program being the interactive graphics program CBM05, 

which allows the user to generate a variable size man-model and 

to assess its interaction with new or existing crew stations. 

Before the user can define the proportions of the man-model, or 

call up crew stations and visibility contours for evaluation, 

the files which store the anthropometric, crew station, and 

visibility memoer data must be created. This is done by using 

three specialized file creation/modification programs, each 

dealing with a particular type of data set: anthropometr ic, 

crew station, or visibility member. Similar sets of commands 

are used by each program to initialize the file, to add or 

delete data, to write existing data groups to the printer, or 

to punch data groups to cards. The data flow of the COMBIMAN 

program is shown in Figure 5. Figure 5 also shows a fourth 

file, the initialization data set, which contains data used to 

construct the man-model and cannot be modified by the user. 
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Figure 5.  Data Flow in the COMBIMAN Program. 
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The following sections explain the operation of five key 

programs of the COMBIMAN system, including the interactive 

graphics program CBM05, the off-line plot program CBMOFF, and 

three of the file manipulation programs which maintain the data 

files used as input to CBM05. The manipulation of the man- 

model and crew station using CBM05 is straightforward. Sec- 

tions 1 ana 2 of this guide provides a designer not skilled in 

computer programming with sufficient information to use CBM05 

interactively. Due to the technical nature of the data and 

operations described in Sections 3, 4, 5, and 6 some computer 

skill is required to interpret and use these programs. 

Section 2 describes the use of the program function keys 

which may be activated by the user in program CBM05 to manipu- 

late the man-model and to design and evaluate crew stations. 

This section includes examples of optional as well as standard 

output formats supplied by the program, and lists possible 

error or information messages generated by the program. 

Section 3 describes the COMBIMAN off-line plotting pro- 

gram, CBMOFF. This program uses data generated by CBM05 to 

proauce plots of variable size, color, and content from the 

three-aimensional coordinate data. Input formats, plotting 

options, and program output are explained in this section. 

The program which creates and maintains the Data Base 

containing the Anthropometric surveys, CBMAM, is documented in 

Section 4. The types of stored data, the sources for such 

data, and the formats for data input, sample output, and action 

ano error messages are discussed. The uses of, and formats 

for, the commands or functions which manipulate the file as 

well as the data are also described. 
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The program which creates and maintains the Data Base 

containing the geometric descriptions of crew station configu- 

rations, CBMCM, is documented in Section 5. The program which 

creates and maintains the Data Base of geometric descriptions 

of crew stations for visibility plots, CBMVM, is documented in 

Section 6. Data sources and formats for input, output, and 

messages are also described for both programs. In addition, 

these sections contain examples of Job Control cards to run 

these programs. 
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BEGINNING OF COMBIMAN PROGRAM 
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SECTION 2 

THE COMBIMAN INTERACTIVE GRAPHICS PROGRAM 

VERSION 5 - CBM0 5 

At the heart of the COMBIMAN system is the fifth version 

of the COMBIMAN interactive graphics program CBM05. The program 

uses an IBM 2250-3 Display Unit for designing and analyzing 

crew station configurations. The user at the display device 

controls the course of execution of program CBM05 using a 

Program Function Keyboard, ,a light pen, and an alphanumeric 

keyboard. Functions of the program are executed by depressing 

lighted Program Function Keys. This section describes the 

functions available to the COMBIMAN user, shows the output 

these functions generate, and traces through suggested execu- 

tion sequences to generate the man-model, and to retrieve a 

crew station. 

2.1  INTRODUCTION 

The graphics program CBM05 enables the designer to bring 

together the information on anthropometry and crew stations 

stored on disk (see Sections 4 and 5) and to combine them with 

the interactive qualities of the Cathode Ray Tube. This en- 

ables one to evaluate real-life conditions, or to establish 

design criteria for new situations in a fraction of the time it 

would take using conventional methods. 

For design and evaluation sequences, the 12-inch square 

CRT screen is partitioned into Prompting, Information, and 

Display areas (see Figure 6) . The Prompting Area displays 

messages indicating what the user should do next. This area is 

also used to accept replies through alphanumeric keyboard when 
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PROMPTING AREA 

NFORMATION AREA 

10" x 10" 

DISPLAY AREA 

Figure 6.  Format of IBM 2250-3 Display Unit. 
The program adjusts the size of the 
displayed image to fill the 10" x 10" 
display area.  Selecting a front view 
may cause the man-model and crew station 
to appear larger, but the coordinate 
information remains unchanged. 
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requested. The Information Area displays the anthropometric 

survey name, the crew station name, flight suit and helmet 

types, seat type ana offset, mobility, and posture informa- 

tion. Tne 10-inch square Display Area is used to display the 

man-model, crew station and roll, pitch and yaw angles, if 

different from zero. The three dimensional coordinates of the 

reach point during Reach Analysis, the coordinates of the 

current vertex auring a panel design, and the visibility member 

names during Visibility Plot Functions are also displayed in 

the Display Area. 

Replies to prompting messages are given through the Alpha- 

numeric Keyooard (ANKB) , the Light Pen, or the Programmable 

Function Keys (PFK). Replies given through ANKB are displayed 

in tne Prompting Area below prompting message and are processed 

by the program after simultaneously depressing the ALT CODING 

key and the "5" key. A light pen reply is given by aiming 

the light pen beam at the desired response displayed on the 

CRT, and depressing the light pen barrel against the screen. 

Figure 7 snows an IBM 2250-3 CRT in use. The user's left 

nand is on tne Program Function Keyboard, and his right hand is 

using the light pen to identify a point on the screen. The 

Alphanumeric Keyboard is shown below the CRT. 

J-In subsequent use in the text the simultaneous depression of 
the "ALT-CODING" and "5" keys will be referred to as the 
ALT-CODE/5 sequence.  IBM refers to this sequence as EOB 
(End of Block).   (IBM System Reference Library, Program 
Numbers 360S-LM-537.) 
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2.1.1  Available Functions 

The functions which are available to users fall 

into six basic categories, as shown in Figure 8. The first 

category, the Anthropometry Related functions, enables the user 

to retrieve data for a particular anthropometric survey from 

the Anthropometric Data Base, specify values for the surface 

dimensions of the man-model, and manipulate the geometry of the 

model to achieve the desired man-model configuration. The Crew 

Station-Related functions allow the user to retrieve existing 

three-dimensional crew station configurations from the Crew 

Station Data Base and then add to and modify the retrieved 

configuration. These functions allow users to start from the 

beginning of a design sequence and create a new crew station 

configuration. The Display-Related functions allow users to 

rotate and to magnify the contents of the display area. They 

also enable users to identify objects within the Display Area, 

or modify the contents by omitting or by including objects. 

The user can evaluate the interaction of man-model with crew 

station through the Man-Machine Interaction Related functions. 

These functions provide users with a reach analysis routine and 

change posture functions. The Printer/plotter Related func- 

tions supply users with hardcopy output of the configuration of 

either the man-model or the crew station. The program gen- 

erates plot output as soon as a plot function is activated, but 

the printed output occurs only at the end of the run. The 

final category, the Program Execution Related functions, per- 

mits the user to restart the program, or to end it. It also 

enables the user to set State Switches which either suppress or 

activate additional processing or printing. 

A standard feature of the program is a listing of 

all actions taken by the user. This listing is a sequence of 

messages printed at the termination of the program CBM05. 
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2.1.2  Requirements 

At the Wright-Patterson Air Force Base, AFAMRL 

HESS facility, the program CBM05 runs on an IBM 370/155 Operat- 

ing System Computer using an IBM 2250-3 graphics display ter- 

minal with light pen, alphanumeric keyboard, and program func- 

tion keyboard, and an on-line Gould 5000 potter. The program 

requires 550K bytes computer memory and a minimum of 20K bytes 

graphics buffer control area. The Initialization, Anthropo- 

metric, Crew Station and Visibility Data Bases reside on a disk 

drive in a direct access format. The space requirement for 

each data base depends on the number of members and their com- 

plexities. IBM System/360 Operating System Graphic Subroutine 

Package (GSP) for FORTRAN IV is used to create displays on the 

CRT. Gould 4800/5000 IBM System/360/370 Plot package is used 

for on-line plotting. 

Other requirements for specific functions are de- 

scribed in the appropriate paragraphs which follow. 

2.2  AVAILABLE PROCESSING 

Functions of Program CBM05 are requested by means of the 

Program Function Keyboard. This keyboard consists of 32 keys, 

numbered 0 to 31, whose functions are assigned by program 

CBM05. When a function is enabled, the appropriate button on 

the PFK will be lighted. The primary functions for Program 

CBM05 are shown on the PFK Overlay Mask in Figure 9. The 

circles in Figure 9 represent the PFKs. Their numbers are 

shown above and to the left of each circle. The numbers within 

the circles represent the subsections where the functions are 

described. For example, PFK0 contains a "1" within the circle 

and is described in Paragraph 2.2.1. A function is requested 

by a single, momentary depression of the corresponding PFK. 

37 



IBM PART  NO.   5704496 

COMBIMAN PROGRAM 

VERSION 5 

CHANCF 

VIEW 

IDENTIFY 

OBJECT 

MAY 81 

OMIT 

OBJECT 
INCLUDE 
OBJECT 

RETRIEVE RETRIEVE VISIBILITY OFF-LINE 

ANTHROPOMETRY    CREW STATION PLOT PLOT 
ON-LINE 

PLOT 

DESIGN DELETE 
PANEL PANEL 

CHANGE SLUMPED 

PERSPECTIVE        POSTURE 

STATE 
ZOOM SWITCH 
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CBM05 

END 
CBM05 

PFK NUMBER 

USER'S GUIDE 
REFERENCE 

NUMBER 

PRINT 
DATA 

ERECT PROGRAMMED RESET SEAT 

POSTURE POSTURE R-P-Y ADJUST 

Figure 9.  Program Function Keyboard (PFK) Overlay for 
Program CBM05. 
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Once the program is loaded (for instructions on loading, 

see Paragraph 2.3.1) the prompting area of the screen will 

display the message "DEPRESS PFK4 TO SELECT ANTH DATA". The 

first sequence of steps the user follows should utilize Anthro- 

pometry Related functions to generate the man-model. The 

mandatory sequence is shown in Figure 10. The number in each 

block refers to the paragraph which describes the function. 

After the man-model is generated and displayed on the CRT, 

the user may choose to manipulate the man-model using the 

Display-Related functions, or may retrieve or develop a crew 

station using the Crew Station Related functions. (Should be 

selected before deleting panels.) The Program Execution Relat- 

ed functions (see Figure 8) are always enabled and may be 

depressed at any time during the execution of CBM05. 

The following paragraphs describe the processing performed 

by each function as numbered in Figure 9. 
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DEPRESS   PFKO 

TO START 

COMBIMAN 

DEPRESS PFK4 

TO LOAD 

ANTHROPOMETRIC 

DATA BASE   2.2.5 

LIGHT-PEN ONE OF 

THE DISPLAYED 

REGRESSION 

MEMBERS 2.2 5 

LIGHT-PEN ONE OF 

THE DISPLAYED 

SURVEY MEMBERS 

2.2.5 

ENTER 12 ENTER TWO 

DEPENDENT INDEPENDENT 

VALUES VALUES 

2.2.12 2.2.13 

CONTINUE WITH 

NEXT SEQUENCE 

MANIPULATE MODEL 

OR RETRIEVE CREW STATION 

Figure 10.  Function Sequence for Generating the 
Man-Model. 
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2.2.1 CHANGE VIEW Function (PFKO) 

The CHANGE VIEW function allows users to rotate 

the man-model and the crew station in the display area of the 

screen as shown in Figure 6. 

Once this function key is selected, the program 

prompts the user to select either a new view-plane for the 

display area, or to define a new off-axis orientation of the 

man-model ana crew station. To change the view-plane, the user 

responds to the message "L.P. VIEW CHANGE" by light penning 

"XY" for a top view, "XZ" tor a side view, or "YZ" for a front 

view of the man-model and crew station. Then the program 

regenerates the display in the new view-plane. Figures 11, 12, 

and 13 show the display of COMBIMAN in the A7E-01 cockpit in 

the XY (top) , XZ (side), and YZ (front) view-planes respec- 

tively. 

If the user responds to the message "L.P. VIEW 

CHANGE" by light penning "OFF-AXIS" in tne upper-right corner 

of the screen, the program prompts users to enter the new 

roll, pitch, and yaw angles. Angles are specified from the 

ANKB in degrees by typing the value and following the ALT- 

CODE/5 sequence. The default value, 0 degree for these angles, 

is entered by simply depressing the ALT-CODE/5 sequence. The 

following sequence of replies rotates the man-model and crew 

station of Figure 12 to ROLL = 10 degree, PITCH = 0 degree, and 

yaw = -15 degree. 

10 

ALT-CODE/5 

ALT-CODE/5 

-15 

ALT-CODE/5 

(Change ROLL to 10 degree) 

(Enter ROLL = +10 degree) 

(Enter PITCH = 0 degree) 

(Change YAW to -15 degree) 

(Enter YAW = -15 degree) 

Once the ALT-CODE/5 sequence for the YAW angle is 

entered, the display will be rotated. 
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Figure 11. Top View (X-Y Plane) of the Man-Model and 
a Crew Station. 
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Figure 12. Side View (X-Z Plane) of the Man-Model 
and a Crew Station. 
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Figure 13.  Front View (Y-Z Plane) of the Man-Model 
and a Crew Station. 
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2.2.2   IDENTIFY OBJECT Function (PFK1) 

The IDENTIFY OBJECT function displays identifying 

information in the Information Area of the CRT for any object 

(man-moael skeletal link or crew station panel) chosen by the 

user. After depressing PFK1, the message "LIGHT-PEN OBJECT" 

appears in the Prompting Area of the CRT. The user must then 

light-pen the object to be identified. 

The following three pieces of information for the 

light-penned object are displayed in the Information Area: 

1) The internal reference number of the object, 

2) Reference coordinates for that object, and 

3) The 8-character name of the object. 

The internal reference number is a unique integer, assigned by 

the program, which identifies each link or panel. The refer- 

ence coordinates for the object are the X, Y, and Z coordinates 

of the distal end point for man-model link or the X, Y, and Z 

coordinates of the first vertex (as defined in Crew Station 

Data Base - see Section 5) for selected panel. The 8-character 

name of the object is either the link name (see Table 3) or the 

name of tne panel as it exists in the Crew Station Data Base. 

Figure 14 shows the result of an IDENTIFY OBJECT function 

performed on the HUD (heads up display) in the A7E-01 crew 

station. The information displayed in the Information Area of 

the CRT, 

62   22.09    3.74    32.26    HUDSCRN 

indicates that its internal reference number is 62, the coordi- 

nates of its first vertex are X = 22.09, Y = 3.74, and Z = 

32.26, and its name is HUDSCRN. 
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Figure 14. The IDENTIFY OBJECT Function Performed on the 
HUDSCRN (Heads Up Display) of the A7E-01 Crew 
Station. 
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The message "CBM010I IDENTIFIED link/panel name" 

along with distal end coordinates of the identified link or 

coordinates of all vertices of the identified panel are printed 

on the message unit. 
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2.2.3  OMIT OBJECT Function (PFK2) 

The OMIT OBJECT function temporarily removes a 

crew station panel or a man-model segment from the display. 

This function is used to "de-clutter" the display. 

On depressing PFK2, the message "LIGHT-PEN OBJECT" 

appears in the Prompting Area of the CRT. The user must then 

light-pen the object to be omitted. The program then displays 

the internal reference number of the object, the X, Y, and Z 

coordinates of the distal-end point of the selected man-model 

link or the X, Y, and Z coordinates of the first vertex of the 

selected panel, and the 8-character name of the object in the 

Information Area of the CRT. The internal reference number of 

the object is a unique integer, assigned by the program, which 

identifies each link and panel. It is the same number that the 

IDENTIFY OBJECT, function displays and must be supplied by the 

user if the INCLUDE OBJECT function (see Paragraph 2.2.4) is 

used to redisplay the omitted object. The user may write down 

these numbers for future reference. Any omitted object can be 

redisplayed by supplying its internal reference number while 

performing INCLUDE OBJECT function. Also, all omitted objects 

are redisplayed whenever the man-model and crew station are 

regenerated (e.g. during a CHANGE VIEW function or a function 

whicn involves use of the cross symbol) . Figure 15 shows the 

message created by OMIT OBJECT function when heads up display 

screen (HUDSCRN) of A7E-01 crew station is light-penned and 

Figure 16 shows the display with the HUDSCRN omitted. Note 

that the message generated by OMIT OBJECT function on CRT 

display is identical to that of IDENTIFY OBJECT function. 

The message "CBM011I OMITTED link/panel name" and 

distal end coordinates of the omitted link or coordinates of 

all vertices of the omitted panel are printed on the message 

unit. 
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Figure 15. The OMIT OBJECT Function Performed on 
the HUDSCRN (Heads Up Display) of the 
A7E-01 Crew Station (Name of Light 
Penned Object is Displayed). 
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Figure 16. The OMIT OBJECT Function Performed on 
the HUDSCRN (Heads Up Display) of the 
A7E-01 Crew Station. 
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2.2.4   INCLUDE OBJECT Function (PFK3) 

The INCLUDE OBJECT function redisplays an object 

that was removed from display screen by OMIT OBJECT function. 

After depressing PFK3, the message "ENTER OBJECT NUMBER" 

appears in the Prompting Area of the CRT. The number is entered 

through ANKB followed by ALT-CODE/5 sequence. The only valid 

entries for this function are internal reference numbers of 

man-model skeletal links or crew station panels which have pre- 

viously been deleted by OMIT OBJECT function. The program will 

keep prompting for a valid internal key number until the user 

supplies one or enters the ALT-CODE/5 sequence to ignore the 

function and return to the main program. There are no other 

messages associated with this function. Depressing PFK3 and 

entering key number 62 (HUDSCRN reference number) for the 

INCLUDE OBJECT function with Figure 16 would cause the heads up 

display screen to reappear in its original position in the crew 

station. The man-mooel and crew station display will once 

again look like tnat of Figure 15. 
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2.2.5    RETRIEVE ANTHROPOMETRY Function (PFK4) 

This function is the first step in defining the 

size of the man-model. The user is first prompted to light-pen 

the name of a "regression member" from the Anthropometric Data 

Base. (A detailed explanation of regression and survey members 

is given in Section 4.) Regression membernames are displayed 

in the column headed "REGRESSION MEMBER", as shown in Figure 

17. To choose the 1967 Survey of the USAF Flying Personnel, 

the user must light-pen R67 USAF; and to choose the 1970 Survey 

of U.S. Army Aviators the user must light-pen R70 ARMY*. Once 

a membername is light-penned, the message "MEMBER member name 

ACCEPTED" is displayed in the information area of the screen. 

After the regression data are retrieved from the 

Data Base, the user must light-pen a Survey member name dis- 

played on the CRT which corresponds to the selected regression 

displayed in the column headed "SURVEY MEMBER", as shown in 

Figure 18. (For each regression member only one survey member 

is supplied in this version.) While the message "MEMBER 

membername ACCEPTED" is displayed in the Information Area, the 

means, standard deviations, and percentiles for the anthropo- 

metric dimensions are retrieved from the Data Base. 

The message "DEPRESS PFK 12 OR 13" then appears 

in the Prompting Area of the CRT. Here the user selects the 

anthropometric surface dimensions or internal link lengths 

vital to the generation of the man-model. The sequence of 

steps associated with these function keys is described in Para- 

graphs 2.2.12 and 2.2.13. 

*NOTE:  Other sets of survey data will be available in future 
updates of COMBIMAN or the user may create new members 
using the COMBIMAN Anthropometric Data Base Maintenance 
program (CBMAM). 
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1 

L.P. REGRESSION MEMBER 

REGRESSION MEMBER 

RH USAF 

RtB ftfH 

Rt8 kf*f 

RIO »DMY 

Rk* NAVY 

- 

Figure 17.  Table of Available Regression Member 
Names - One Member Must Be Selected 
by Light Penning. 
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Figure 18. Table of Survey Member Name (for Regression 
Member R67 USAF) One Member Must 3e Selected 
by Light Penning. 
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While the computations using the anthropometric 

data are in progress, the message "HUMAN ASSEMBLY" is displayed 

in the Information Area of the CRT. After this, the informa- 

tion is assembled for display and the message "CREATING 

DISPLAY" is displayed in the Information Area and the new man- 

moael (and crew station if one was previously cued) appears on 

the screen. 
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2.2.6    RETRIEVE CREW STATION Function (PFK5) 

The RETRIEVE CREW STATION function allows the 

user to retrieve a crew station from the Crew Station Data 

Base. After PFK5 is depressed, the user is prompted to light- 

pen a crew station. The crew station membernames are shown in 

Figure 19. The crew stations without seats are listed in the 

first column, and the seats are listed in the second column. 

The third column contains "*ERASE*" and "*NONE*". If a crew 

station name is light-penned without erasing the previous crew 

station, both crew stations are superimposed in the display. 

It "*NONE*" is light-penned, the RETRIEVE CREW STATION function 

is cancelled. 

In order to erase all existing crew stations 

from the display area, depress PFK5 and light-pen "*ERASE*" and 

"*NONE*" in that order. When intentionally superimposing two 

or more crew stations, if the total number of panels exceeds 

250, an overflow condition exists, and the message "TOO MANY 

PANELS/VERTICES * RETRY" appears in the Prompting Area of the 

CRT. The program then redisplays the crew station membernames 

as shown in Figure 20. The user may light-pen "*NONE*" to 

cancel the last entry and relieve the overflow condition. 
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L.P. 

• 

CREW  STATION 

CREW   STATION   MEMBER 

YAM4MCPG                  A1--SEAT •ERASE* 
PAVLO                         A10-SEAT 

•   CISO/PIC               B1--SEAT •NONE* 

CIJO/NAV                 SAC-SEAT 

F-lkA                         YAH-SEAT 

AlE-Ot 

UM/IN 

Bl-NAVOt 

CH-51 

DESK 

SACLOO) 

A-tOA 

YAHitPG 

Figure 19.  Table of Available Crew Station Membernames, 
Only A7E-01 is included in the Crew Station 
Data Base released with the COMBIMAN system. 
The user must add other crew stations. 
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L.P.   CREW  STATION 

TOO   MANY   PANELS/   VERTICES   ARETRY 

CREW   STATION MEMBER 

YAHkHCPG A1--SEAT                      «ERASE« 

PAVLO AIO-SEAT 

CIJO/PIC B1--SEAT                       *N0NE* 

CIJO/NAV SAC-SEAT 

F-UA YAM-SEAT 

A1E-OI 

UM/ IN 

BI-NAVOI 

CM-5J 

DESK 

SACLMO) 

A-IOA ' 
YAMUPG 

Figure 20. Table of Available Crew Station Member Name 
Displayed When the Total Number of Panels 
Exceeds 25Q. 
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2.2.7   VISIBILITY PLOT Function (PFK6) 

The VISIBILITY PLOT function plots a map of vis- 

ual azimuth and elevation line-of-sight angles to crew station 

components in the Visibility Data Base, as defined in MIL-STD- 

850, Rectilinear Plot. However, the plot of visual angles re- 

flects the current orientation of the man-model within the crew 

station and the way the crew members would see the crew sta- 

tion from their viewpoint. After depressing PFK6 the message 

"ENTER EYE LOCATION (LINK NUMBER)" appears in the Prompting 

Area of the CRT. The user must select, as illustrated in Fig- 

ure 21, the reference eye point to be used for the plot by en- 

tering "8" for Mid-Eye, "9" for Right Eye, or "10" for Left Eye 

using the ANKB and following the ALT-CODE/5 sequence. Now the 

available visibility members are displayed in a column under 

the heading "VISIBILITY MEMBER" as shown in Figure 22. The 

user then light pens the desired visibility member and the mes- 

sage "PLOTTING" is displayed in the Information Area of the CRT 

and the plot is generated on the GOULD plotter. The routine 

which performs this plotting uses the coordinates which define 

the vector from the mid-head position to mid-eye position (link 

8) to calculate the angular orientation of the head from the 

horizontal and vertical directions. If the man-model is facing 

forward and looking straight ahead, the orientation of his head 

would be 0 degree from horizontal and 0 degree from vertical. 

Figure 23 shows a sample visibility plot of a 

canopy clearline for a single seat aircraft. For this example, 

we chose the man-model to be 50th percentile weight and sitting 

height from the 1967 USAF Survey, seated erect, and looking 

straight ahead. 
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Figure 21. VISIBILITY PLOT Function.  Enter Eye 
Location Link Number. 
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Figure 22. VISIBILITY PLOT Function. 
Member. 

Select Visibility 
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The four ellipses superimposed on the plot define 

the limits of various visual fields. The innermost field, de- 

fined with letter S, is the field of stereovision, which is the 

field visible to both eyes simultaneously. The field defined 

with letter F, is the field of fixation, the region the eyes 

can see directly without turning the head. The field defined 

with letter P, is the field of peripheral vision with the eyes 

caged with respect to the head. The outermost field, defined 

with letter M, is the maximum peripheral vision limits for 

extreme eye deviations. The symbol "0" is the aim point of the 

head (and eyes if the eyes are caged forward with respect to 

the head). The vision limits are generated with respect to the 

angle of sight from the Mid-Eye point (end point of link  8). 

In addition to generating a hard copy plot, if 

state switch 20 is set "ON" (see Table 4) the routine also cal- 

culates and prints a listing of the three dimensional coordi- 

nate of the objects plotted in five degree azimuth increments 

from -180 degrees from horizontal line of sight to +180 degrees 

for each panel and/or contour in the visibility member. This 

listing is a handy reference to the crew station drawings. The 

coordinates are given in the original user-supplied system of 

coordinates rather than the Neutral Seat Reference Point (NSRP) 

system of coordinates used elsewhere (see Paragraph 5.3.2.1). 

The listing also gives the coordinates of the eye location of 

the man-model. Figure 24 shows a part of the coordinate data 

for the plot in Figure 23. 
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CJMv,5 LC.'-ldlPAN   PRCuRAM,   VEK.    5 5/    1/61 "5.   1.21 PAGE 

VISIBILITY   MEMBER   NAME:   A7E-01 

EYE   LOCATION   IN   iRP   SYSTEM      1      4.14,      0.0   ,   31.2b) 

UNE-uF-SluhT    IN   DEGREES I        0, 01 

VISIBILITY   PLCT   DATA   FuR   CuNTOLrt:   xINOSCREEN,   F*CNT   TOP 

LINE-CF-S IGbT   ANJLtS URIUINAL   CLQRuINATEi 
FLRIZ. V6RT. A R J 

S -7 227.630 -5.840 12 5.3 50 
7 -9 223.79C -5.510 12 3.2i0 
7 -11 220.980 -5.4c0 121.570 
1 -12 213.930 -5.190 120.590 
5 -13 213.79C -4.870 118.7&0 
5 -14 213.140 -1.2 70 117.350 
4 -14 211.09C -3.O20 lie 160 
3 -14 209.140 -2.810 115.810 
0 -14 209.140 0.0 U5.640 

-3 -14 209. 110 2.810 11 5.0 40 
-A -14 211.090 3.620 llo.UJ 
-5 -14 213. 140 4.270 117. 3 50 
-5 -13 215.790 4.8o0 11 o. 7 60 
-6 -12 218.930 5.190 12 0.5 90 
- ? -11 220.98C 5.460 121.570 
-7 -9 Hi. 790 5.510 12 3.2 40 
-9 - 1 227.630 5.840 125.350 
-9 -t 230.0C0 5.730 126.650 
-<5 -4 232.120 5.680 127.340 

-10 -2 234.440 5.110 129.030 
-9 C 237.310 4.7 00 130.590 
-s 3 239.410 4.050 131.730 
-1 5 241.090 2.920 132.860 
-i 7 242.12C 2.000 133.410 

0 7 242.120 0.0 133.110 
5 7 242. 120 -2.000 133.410 
7 5 241.090 -2.920 132. oeO 
s 3 239.410 -4.050 131.730 
9 C 237.310 -4.700 130.590 

10 -2 234.440 -5.410 129.010 
9 -4 232.120 -5.680 127.810 
9 -t 230.000 -5.730 126.650 

Figure 24.  Canopy Outline Coordinates in Aircraft 
System. 
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2.2.8    OFF-LINE PLOT COMBIMAN Function (PFK7) 

The OFF-LINE PLOT COMBIMAN function saves the 

coordinate data of the man-model and crew station currently 

displayed for later use to generate an off-line plot. The 

prompting and informational messages for this function and the 

necessary replies are identical to those for the ON-LINE PLOT 

COMBIMAN function described in Paragraph 2.2.9. 

After depressing the OFF-LINE PLOT function key 

(PFK7) the message "PERSPECTIVE PLOT? ENTER Y/N" is displayed 

in the Prompting Area shown in see Figure 25. Here the user 

has the option to select a perspective or nonperspective plot. 

A perspective plot shows the man-model and crew station with 

infinite perspective (as displayed on the CRT). Nonperspective 

plot does not show any perspective. The user must type "Y" or 

"YES" for a perspective plot, or "N" or "NO" for a nonperspec- 

tive plot using the ANKB, and must perform the ALT-CODE/5 

sequence. 

The program then displays the message "ENTER PLOT 

SCALE FACTOR" in the Prompting Area of the CRT. For a perspec- 

tive plot, a scale factor of 1.0 produces a 10 x 10 inch plot 

identical to the size of the Display Area on the CRT. For a 

nonperspective plot, the scale factor is applied to full-scale 

data. The user must consider the size restrictions of the 

available plotter when specifying the scale factor. For ex- 

ample, a 1.0 scale perspective plot is about the same size as a 

0.10 scale nonperspective plot. 

To enter the scale factor, the decimal value is 

typed using the ANKB as shown in Figure 26 and is followed by 

the ALT-CODE/5 sequence. When a valid scale factor (greater 

than 0.0) is entered, the message "PLOTTING" appears in the 

65 



Figure 25.  The Message and a Response for the COMBIMAN 
PLOT Function. 
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Figure 26.  ON-LINE PLOT Function*  Enter Plot Scale Factor 
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Information Area of the CRT as shown in Figure 27 and the data 

are written to a disk file for later use as described in Sec- 

tion 3. 
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Figure 27.  ON-LINE PLOT Function.  Message "PLOTTING" 
Displayed When Plotting is Done on the GOULD 
Plotter. 
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2.2.9    ON-LINE PLOT COMBIMAN Function (PFK8) 

The ON-LINE PLOT COMBIMAN function generates on- 

line plots of the man-model and crew station configuration cur- 

rently shown in the Display Area of the screen. After depress- 

ing the ON-LINE PLOT function key (PFK8), the user has the op- 

tion of selecting a perspective or a nonperspective plot (see 

Paragraph 2.2.8). The program displays the message 

"PERSPECTIVE PLOT? ENTER Y/N" in the Prompting Area of the 

CRT. The user must respond "Y" or "YES" for a perspective 

plot, or "N" or "NO" for a nonperspective plot, from the ANKB 

(see Figure 25). 

The program then displays the message "ENTER PLOT 

SCALE FACTOR" in the Prompting Area of the CRT (see Paragraph 

2.2.8). To enter the scale factor, the decimal value is typed 

using the ANKB and is followed by the ALT-CODE/5 sequence (see 

Figure 26). When a valid scale factor (greater than 0.0) is 

entered the program displays the message "PLOTTING" in the In- 

formation Area of the CRT (see Figure 27), and a hard copy plot 

is generated. Note that the scale factor is applied to the 

display image size for perspective plots, and to the full scale 

coordinates for nonperspective plots. A sample on-line per- 

spective plot is shown in Figure 28. 
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2.2.10   PRINT DATA Function (PFK9) 

The PRINT DATA function prints man-model and crew 

station data. The man-model data consist of, for each link, 

the X, Y, and Z coordinates of the distal end of each link, the 

transformation angles for each link, and the enfleshment semi- 

axes lengths. 

Data for the displayed crew station panels con- 

sist of the name, type, and X, Y, and Z coordinates of all the 

vertices. The coordinates of each control on the displayed 

crew station together with its name and name of the panel it is 

located on, if any, are also printed. An example of the output 

generated by the PRINT DATA function is shown in Figure 29. 
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2.2.11   PERFORM REACH ANALYSIS Function (PFKll) 

The PERFORM REACH ANALYSIS function causes the 

man-model to attempt an arm reach to a selected point in space. 

First, the program prompts the user to light-pen 

REACH MOBILITY: ARM, LAP, or SHOULDER as shown in Figure 30. 

ARM mobility allows only arm movement while the shoulder and 

torso remain fixed. LAP mobility allows arm, shoulder, and 

torso movement. SHOULDER mobility allows arm and shoulder 

movement while the torso remains fixed. After the reach mobil- 

ity has been selected the program prompts the user to light-pen 

the REACH TYPE (see Figure 31). There are two reach types, 

right arm (RARM) and left arm (LARM). After the reach type has 

been selected, the program prompts the user to light-pen the 

EXTENT OF REACH. There are three choices: grip center 

(GRIPCTR) which indicates a grasping motion such as for a con- 

trol stick, functional (FUNCTRCH) which indicates a pinching 

motion such as for turning a knob, and finger tip (FNGRTP) 

which indicates a touching motion, such as for a push button 

(see Figure 32). Figure (1) shows the relative locations of 

these points on the hand. The shape of the hand on the man- 

model remains the same regardless of which grip type is select- 

ed. Once the extent of reach type has been selected, the pro- 

gram displays the man-model/crew station configuration in the 

X-Z plane (side view) in a nonperspective view (see Paragraph 

2.2.8). The program then pompts the user to position the cross 

symbol ("+") at the point to be reached within the display 

area. The program uses a slewable "+" to locate and designate 

the 3-D coordinates of points of interest on the displayed 

image. 
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Figure 30.  PERFORM REACH ANALYSIS Function, 
First message "L.P. MOBILITY". 
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Figure 31.  PERFORM REACH ANALYSIS Function Light Pen 
Reach Type. 
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REACH    ANALYSIS 
OF RE»CH 

VICN 
*r *2  Y2 GRIPCTR   FNCTRCM   FNGRTP L»RM           „r   „j   yj 

REGRESS   Rfcl   USAF   SURVEY   t>1   USAF        CRST.    A1E-OI 
FLIGHT SUIT  NONE   HELMET TYPE NONE     POSTURE MOBILITY OFF-»*IS 
SEAT TYPE  HARD  OFF( 0.0  0.0  0.0 )   SLUMPED LAP 

Figure 32. PERFORM REACH ANALYSIS Function Light Pen 
Extent of Reach. 
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2.2.11.1  Positioning the Cross Symbol "+" 

Initially, the program displays a cross 

symbol ("+") at the seat reference point (SRP) as shown in Fig- 

ure 33. The user must first position the "+" in the X-Z plane 

(side view) to define the X and Z coordinates, and then in the 

Y-Z plane (front view) to define the Y-coordinate of the reach 

point. Note that the Z-coordinate can be redefined while posi- 

tioning the cross in the Y-Z plane. Figures 34 and 35 show the 

man-model in X-Z and Y-Z planes respectively with the "+" at a 

point to be reached on the instrument panel. The " + " is pre- 

cisely positioned on a point using the Program Function Key- 

board as described in the following paragraphs. 

The PFKs are temporarily redefined as 

shown in Figure 36. The direction and magnitude of movement of 

" + " on the screen when these PFKs are depressed are indicated 

inside the circles representing the PFKs in the figure. By 

selecting the proper PFK, the "+" can be moved up, down, left, 

right, or combinations of these, at two different speeds. For 

example, depressing PFK7 causes the "+" to move up and right in 

one inch increments at a rate of approximately 25 steps per 

second. 

Once in motion, the direction and/or 

magnitude of movement of the cross can be changed simply by 

depressing another directional PFK. The motion may be stopped 

by depressing the STOP/RECORD key (PFK12) once, or depressing 

the SINGLE STEP ON key (PFK26). After depressing the STOP key, 

motion can be continued by selecting any other key. As soon as 

the cross is near the desired point, depress the SINGLE STEP ON 

key (PFK26). This stops automatic motion of the cross, allows 

the cross to be moved in single steps of 0.1 or 1.0 inch each 

time a directional key is depressed.  In this way, the cross 
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REACH ANALYSIS VICH 
POSITION REACH POINT L"n    *V Xj Y2 

REGRESS R bl USAF SURVEY fcl USAF   CRST  AlE-OI FNGRTP 
FLIGHT SUIT  NONE   HELMET TYPE NONE    POSTURE MOBILITY OFF-»KIS 
SCAT TYPE  HARD  OFF< 0.0  0.0  0.0 )   SLUMPED LAP 

Figure 33.  Positioning Cross Symbol "+" Initially the 
Cross Symbol is Displayed at the SRP. 

79 



REACH ANALYSIS 

POSITION REACH POINT 
REGRESS Rt>1 USAF SURVEY 1,1 USAF   CRST: A1E-OI 

LARM 
FNGRTP 

VICH 
XY *2   iZ\ 

FLIGHT SUIT  NONE   HELMET 
SEAT TYPE. HARD  CFF( 0.0 

REACH POINT 
X        Y        Z 

2«*.10   0.0   21.00 

HELMET TYPE: NONE 
CFF(  0.0   0.0  0.0 ) 

POSTURE MOBILITY OFF-AXIS 
SLUMPED    LAP 

Figure 34. Side View (X-Z Plane) - the "+" Symbol 
Locates the Reach Point.  The X and Z 
Coordinates are Defined in this View 
Note the Coordinates Displayed in the 
Upper-Left Hand Display Area. 
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Figure 35.  Front View (Y-Z Plane).  The "Cross" Symbol 
is Used to Define the Y Coordinate.  The Z 
Coordinate May Also be Redefined in this View. 
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IBM   PART  NO.   5704496 

UP 0.1" 

UP AND UP AND 

LEFT 1.0" UP 1.0" RIGHT 1.0" 

STOP/ 

LEFT 0.1" LEFT 1.0" RECORD RIGHT 1.0" RIGHT 0.1" 

12 y •>. I 3 s'—*v 14^—\ 

DOWN AND DOWN AND 

LEFT 1.0" DOWN 1.0" RIGHT 1.0" 

SINGLE SINGLE 
DOWN 0.1" STEP ON STEP OFF 

31 

Figure 36.  Redefined Program FUNCTION Keys for Positioning 
the "+" Symbol. 
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may be positioned precisely by (1) monitoring the position of 

the cross relative to the displayed image, or (2) monitoring 

the X, Y, Z Coordinate Readout (see Figure 34) which appears in 

the upper-left part of the Display Area when this function is 

in progress. This latter method is to be used when the coordi- 

nates of the point are known. Note that these coordinates are 

in the Seat Reference Point coordinate system. Also note that 

this is different from the NSRP (Neutral Seat Reference Point) 

coordinate system used to displace the seat in the SEAT ADJUST 

function. 

To locate and enter a 3-D coordinate 

set proceed as follows: 

• When the " + " is to be used to locate a point, the 
aisplay automatically transitions to a side view (XZ 
plane). 

• Move the cross to the desired location in the side 
view by the method described above. 

• Depress the STOP/RECORD key (PFK12) twice in succes- 
sion to enter the X coordiante. 

• The display automatically transitions to a front view 
(YZ plane). 

• Use the left or right direction keys to position the 
cross in the Y direction. 

NOTE:  If the cross is moved up or down, the Z coordinate is 

redefined. 

• Depress the STOP/RECORD key (PFK12) twice in succes- 
sion to enter the Y and Z coordinates. 

• The display automatically transitions to the orienta- 
tion in use at the time the PERFORM REACH function 
was activated. 
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Now the PFKs are reset to their origi- 

nal definition and the man-model begins to reach toward the 

specified point in three to six discrete steps. When the reach 

is successful, "REACH SUCCESSFUL" is displayed in the Informa- 

tion Area of the display as shown in Figure 37. If the man- 

model could not reach the point, the message "MISS DISTANCE" 

and the miss distance value in inches are displayed in the 

Information Area of the CRT display as shown in Figure 38. 

2.2.11.2  Post Reach Processing 

Following the reach, the user must 

light-pen the response "YES" or "NO" displayed below the 

prompting message "PRINT REACH DATA? L.P. YES OR NO" (see 

Figures 37 or 38). If the user's response is "YES", a summary 

of the reach analysis as shown in Figure 39 is printed out. 

There will be no printed output if the user light pens "NO1 i" 

The message "CONTINUE REACH? L.P. YES 

OR NO" is then displayed in the Prompting Area of the CRT 

screen. If the user wants to continue the reach analysis with 

the same arm or have a two arm reach, the light-pen response 

must be "YES" . In this case the program restarts the reach 

routine and prompts the user to light-pen the reach type (see 

Paragraph 2.2.11). If the user desires a two arm reach, "LARM" 

must be light-penned if the first choice was "RARM" and vice 

versa. When a two arm reach is executed, the first reach de- 

termines the position of the shoulder and trunk. The reach by 

the other arm is an "ARM ONLY" type of reach, with no shoulder 

or trunk movement. If the user light-pens "NO" the program 

progresses to display the next message "RESET POSTURE? L. P. 

YES OR NO". If the user light-pens "YES" the program resets 

the man-model to the posture before the reach attempt. If the 

user light-pens "NO" the man-model remains in the reaching 

posture. At this point the reach routine returns control to 

the main program. 
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REACH ANALYSIS 

REGRESS.RU USAF SURVEY.fcl USAF 

ATA? L.P. YES OR NO 

NO 
. A1E-0 1 

VIC* 
xr 12 r2 

FLIGHT SUIT 
SEAT TYPE. 

NONE 
HARD 

•HELMET TYPE: NONE 
OFF<  0.0   0.0   0.0 ) 

REACH   tf   ti   TJ 
SUCCESSFUL 

POSTURE MOBILITY OFF-AHIS 
SLUMPED    LAP 

REACH POINT 
Y 

24.10    1.00   21.00 

Figure 37.  REACH SUCCESSFUL is Displayed after the 
Reach is Successfully Performed. 
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Figure 38. MISS DISTANCE is Displayed if the Man- 
Model Could Not Reach the Point. 
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2.2.12   INPUT 12 ANTHROPOMETRIC DIMENSIONS Function 

(PFK12) 

This is one of two methods to define the bodysize 

of the man-model. The other method is described in Paragraph 

2.2.13. The INPUT 12 ANTHROPOMETRIC DIMENSIONS function allows 

the user to supply values, either as percentiles or as absolute 

dimensions, for each of the dependent anthropometric variables 

necessary to construct the link system of the man-model. This 

function can be selected by depressing PFK12. 

There are basically three methods for entering 

anthropometry using this function: (1) in engineering units 

with card input, (2) in engineering units through the ANKB, or 

(3) by selecting a percentile for each variable from a menu on 

the display. 

1) If State Switch 22 is previously set "ON" , 

the message "CARD INPUT ANTH.DIM.? ENTER Y/N" is displayed in 

the Prompting Area of the CRT. If the answer is "YES" or "Y" 

through the ANKB, the 12 dependent anthropometric dimensions 

are react , in the default units of measure , from input cards in 

the format shown in Figure 40. The function then returns con- 

trol to the main routine to generate the man-model. If the 

response is "NO" or "N" , or simply the ALT-CODE/5 sequence, or 

if State Switch 22 is not set "ON" the program bypasses the 

card input option. 

2) When the card input option is bypassed , the 

message "VALUES IN PCTLS? ENTER Y/N" is displayed in the 

Prompting Area of the CRT. If the response through the ANKB is 

"NO" or "N" to this message, the user is then prompted to enter 

a value in engineering units for each of the 12 dependent vari- 

ables.  The procedure is as follows: 
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• The message "DESIRE CHANGE UNIT? ENTER Y/N" 
will be displayed.  The user types "YES" or 
"Y" and follows the ALT/CODE-5 sequence to 
change the units for each variable.  If the 
response is "NO" or "N" followed by 
ALT/CODE-5 sequence, or simply ALT/CODE-5 
sequence, the default units are assumed. 

NOTE:  While value may be entered in any units of measure, 

they are converted to pounds or inches for processing, 

display, and printouts. 

• The first variable name is then underlined. 

- If the response to the above prompting 
message is "YES" as shown in Figure 41 
then the message "L.P. NEW UNIT, IF 
DESIRED" is displayed as shown in Figure 
42.  The user may light pen a new unit 
from the menu of allowable units (in, cm, 
mm, lb, or kg_) , or perform ALT-CODE/5 
sequence to retain the default unit for 
that variable.  Then the message "ENTER 
NEW VALUE" appears in the Prompting Area 
as shown in Figure 43.  The process 
repeats for each variable (see Figure 44). 

- If the response to the prompting message 
"DESIRE UNIT CHANGE? ENTER Y/N" is "NO", 
the message "ENTER NEW VALUE" immediately 
appears in the Prompting Area of the CRT. 

• The user types in the numeric quantity in 
the appropriate units followed by the 
ALT-CODE/5 sequence.  The process then 
repeats as each of the 12 dependent variable 
names is underlined.  Control is then 
returned to the main routine for man-model 
generation. 

NOTE:  Since the unit of measurement is declared for each 

number entered, the numbers need not be in the same 

units, that is, inches, centimeters, and milli- 

meters; and pounds and kilograms.  These units may 

be mixed as desired.  Alternatively, since pounds 

and inches are the default units of measure, the 

user may select these by using the ALT-CODE/5 

sequence rather than using the light pen. 
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DESIRE CHANGE UNIT? ENTER Y/N 
Y_ 

HEHBER  H USAF  ACCEPTED 

DEPENDENT VBLS UNIT INPUT 
AVBL 
UNI rs 

AVBL 
PCTL 

•EIGHT LB IN I 
2 

11TTING HEIGHT IN CM i 

ACRCJHION HGT/SIT IN MM 10 
KNEE MGT/SITTING IN LB 16 

20 
BUTTOCK-ICNE LGTH IN KG 25 

»HOULDR-ELB LGTH IN 
JO 
36 

•l»CROMI»L BROTH IN 10 
46 

HIP BREADTH IN 60 

CHEtT DEPTH IN 
65 

FOOT LENGTH IN u 
10 

HAND LENGTH IN 16 

ELBOM-MRIfT LGTH IN 

• 

•0 
•6 
10 
15 
11 
It 
11 

1 

Figure 41. INPUT 12 ANTHROPOMETRIC DIMENSIONS Function 
Option to Change Input Unit When Entering 
Values in Engineering Units. 
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L.P. NEK UNIT, IF DESIRE 

MEMBER 1.1 USAF ACCEPTED 

DEPENDENT VBLS UNIT INPUT 
AVBL 
UNITS 

AVBL 
PCTL 

LB IN 1 
2 

SITTING HEIGHT IN CM i 
ACROMION MGT/SIT IN MM 

5 
10 

KNEE HGT/SITTING IN LB 1 5 
o 

BuTTOCK-KNE LGTM IN KG 5 

SMOULDR-ELB LGTH IN 
0 
5 

BUC«OMUL BRDTH IN HO                        ! 

15 
HIP BREADTH IN • 50 

CHEST DEPTH IN 5 
0 

FOOT LENGTH IN 5 
o 

HAND LENGTH IN 5 
ELBOM-ttRIlT LGTH IN 0 

5 

- 

Figure 42.  INPUT 12 ANTHROPOMETRIC DIMENSIONS Function 
Choose New Unit for Input Value. 
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MEMBER 

ENTER NEK VALUE 
10_ 

fcl USAF  ACCEPTED 

DEPENDENT VBL* UNIT INPUT 
AVBL 
UNI TS 

AVBL 
PCTl 

• C lOttl  KG IN 
t 
2 

FITTING HEIGHT IN CM i 
c 

ACROMION MGT/»IT IN MM 
5 
10 

it ME ( HG T / * 1 T T I NG IN LB 
15 
20 

BUTTOCC-tNE LGTM IN KG 2? 

1HOULDR-ELB LCM IN 
50 
J5 

BIACROMIAL BROTH IN •40 

HIP BREADTH IN 50 

CHttT DEPTH IN 
55 
to 

*OOT LENGTH IN M 
10 

M»MD LENGTH IN 15 

ClBOM-MIST LOTH IN 
• 
I 

1 
1 

o 
5 
0 
5 
1 
1 
1 

Figure 43. INPUT 12 ANTHROPOMETRIC DIMENSIONS Function 
Sample Input in Engineering Unit. 
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L.P. NEW UNIT. IF DESIRE 

MEMBER  kl USAF ACCEPTED 

AVBL AVBL 
DEPENDENT VBLS UNIT INPUT UNITS PCTL 

•EIGHT           KG 10.00 IN 1 
2 

SITTING HEIGHT    IN S2.50 CH 1 
c 

ICIQBlQK.b&KSlI IN MM 
9 
10 

KNCC MGT/SITTING IN LB 16 
20 

euTTOCK-KNC LGTh IN KG 25 
1 A 

SMOUIDR-ELB LGTH IN 
JO 
H 

BltCBQMUL BRDTH IN to 
15 

HIP BREADTH      IN 60 

CH(tT DEPTH      IN 
55 
to 

roOT LCNGTH      IN 10 
HAND LENGTH      IN 1 5 
CLBOM-NRltT LGTH IN 

• 

1 
8 
1 

1 
• 

0 
6 
0 

1 
1 • 

Figure 44. INPUT 12 ANTHROPOJMETRIC DIMENSIONS Function 
Choose New Unit, if Necessary, for the Next 
Input Variable. 
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3) If the card input option is bypassed and the 

user responds "YES" or "Y" or simply ALT-CODE/5 to the prompt- 

ing message "VALUE IN PCTLS? ENTER Y/N", (see Figure 45) values 

are entered for each of the 12 dependent variables as a percen- 

tile of the survey chosen in the first step of the Define An- 

thropometry function as follows. 

• The first variable name is underlined and 
the user receives the prompt "L.P. 
PERCENTILE". 

• The user then light pens the desired 
percentile from the menu of available 
percentiles on the right side of the Display 
Area.  The above procedure is repeated for 
each of the 12 dependent variables.  Figure 
46 shows the Display after defining the 
first two variables.  Control then returns 
to the main program for man-model generation. 
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VALUES IN PCTLS? ENTER Y/N 
Y_ 

MEMBER  41 USAF  ACCEPTED 

DEPENDENT VBLS UNIT INPUT 
AVBL 
UNITS 

AVBL 
PCTL 

WEIGHT LB IN 1 
2 

SITTING HEIGHT IN CM I 

ACR0MI0N HGT/SIT IN MM 
5 
10 

KNEE HGT/SITTING IN LB 
15 
20 

BUTTOCK-KNE LGTH IN KG 25 

SHOULDR-ELB LGTH IN 
10 
M 

BIACROMIAL BROTH IN HO 
45 

HIP BREADTH IN 50 

CHEST DEPTH IN 
55 
40 

FOOT LENGTH IN 45 
10 

HAND LENGTH IN 15 

ELBO*-«RI«T LGTH IN 
•0 
•5 
10 
15 
11 
It 
11 

Figure 45. INPUT 12 ANTHROPOMETRIC DIMENSIONS Function 
Option to Choose Input Values in Percentile 
or in Engineering Units. 
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L.P. PERCENTILE 

• 

. MEMBER hi USAF  ACCEPTED 

DEPENDENT V8LS UNIT INPUT 
AVBL 
UNITS 

AVBL 
PCTL 

•EIGHT LB 15 PCT IN 1 
2 

SITTING HEIGHT IN 15 PCT CM I 
c 

tCtMlOM.ttGKtll IN MM 
9> 

(0 
KNEE MGT/SITTING IN LB IS 

20 
BUTTQCK-KNC LGTH IN KG 26 

1A 

SHOULDR-ELB LGTH IN 
£0 
M 

8UC«0tl«L BRDTH IN <40 
16 

HIP BREADTH IN 60 

CHEST DEPTH IN 
99 

FOOT LENGTH IN 45 
10 

HAND LENGTH IN 15 

SLBOH-KRIST LGTH IN 

- 

•0 
•5 
10 
15 n 
it 
ii 

Figure 46. Light Pen Percentile Values for the INPUT 12 
ANTHROPOMETRIC DIMENSIONS Functions.  The 
first two values have been defined in per- 
centiles; the third value is underlined, 
indicating its value will be defined by the 
next selected percentile value. 
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2.2.13   INPUT TWO INDEPENDENT VARIABLES Function (PFK13) 

This is one of two methods to define the size of 

the man-model, the other method is described in Paragraph 

2.2.12. 

The INPUT TWO INDEPENDENT VARIABLES function pro- 

vides the user with the opportunity to select two relevant an- 

thropometric variables and to enter their values. One of these 

variables is highly correlated to the mass variables of the 

man-model, and the other is highly correlated to the length 

variables. One of the advantages of using this function is 

that the user need not specify values for all 12 dependent an- 

thropometric dimensions, as with PFK12 (Paragraph 2.2.12). 

Instead, the user selects two key variables most relevant to 

the design or evaluation problem. The program will calculate 

values for the remaining dependent variables using regression 

equations. Values supplied by the user can be either in per- 

centiles of the selected anthropometric survey member, or in 

engineering units. 

After depressing PFK13, the CRT is formatted as 

shown in Figure 47. The left and center portions of the screen 

contain the columns of mass and length related variables, re- 

spectively. To the right of each variable name is the default 

or pre-defined unit of measurement. The right portion of the 

screen contains a column of alternative units of measurement, 

labeled "AVBL UNITS", and a column of percentile names, labeled 

"AVBL PCTL", for which values can be obtained from the selected 

survey member. 

The program places realistic constraints on the 

second variable, so the variable chosen first must be the most 

important one.  For example, if the length dimension is more 
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ENTER NEM Z-SCORE 

MEHBER  fcl USAF  ACCEPTED 

INDEPENDENT VARIABLES 
H»st RELATED   UNIT  INPUT    LENGTH RELATED  UNIT  INPUT 

AVBL 
UNITS 

AVBL 
PCTL 

•EIGHT            LB            SITTING HEIGHT   IN IN 
• 
2 

•IOCLTIOD BRDTH  IN            EVE HGT/SITTING  IN CM 1 
5 

HIP BREADTH/SITT IN           KNEE HGT/SITTING IN MM. 10 
CHEST DEPTH      IN            BUTTOCK-KNE LGTH IN LB 

15 
20 

ELBOM-GRIP LGTH  IN KG 25 
30 
35 
MO 
MS 
50 
55 
40 
M 

THUMB-TIP REACH  IN 

10 
16 
BO 
B5 
10 
15 
11 
IB 
11 

Figure 47.  INPUT TWO INDEPENDENT VARIABLES Function Input 
New Z Score (Default Value is 1.65). 
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important than the weight, a length related variable must be 

selected first. Based on the value of the first entry, the 

second entry is constrained within a certain range as displayed 

in the information area of Figure 51. This range is set at + 

1.65 standard deviations from the best estimate derived from 

the first value entered. This range can be redefined by the 

user as follows: 

The first prompting message is "ENTER NEW Z- 

SCORE" as shown in Figure 47. This Z-score value is used in 

the equation which calculates the range of permissible values 

for the second independent variable selected. If the default 

value of 1.65 is retained, the permissible range will include 

approximately 90% of all possible values for the second 

variable. Increasing the Z-score will increase the range and 

decreasing the Z-score will decrease the range. The value the 

user types in must fall between -3.0 and +3.0. If the default 

value of 1.65 is suitable, the user may respond by performing 

the ALT-CODE/5 sequence. Otherwise, type the new value and 

enter it by the ALT-CODE/5 sequence. 

The next message is "VALUES IN PCTLS? ENTER Y/N" 

(see Figure 48). If the user's response is "YES" or "Y" or 

just the ALT-CODE/5 sequence, values will be input by light- 

penning percentiles from the column "AVBL PCTL". The sequence 

is shown in Figures 48, 49, 50, and 51. If the response is 

"NO" or "N", values for the selected variables will be entered 

in Engineering units using the alphanumeric keyboard. For 

values to be input as percentiles, Table 1 shows the sequence 

of displayed messages and user responses to be followed. If 

the values are supplied through the alphanumeric keyboard, the 

•••Z-score represents the extent to which an individual value 
falls above or below the mean of a set of data. 
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MASS RELATED 

VALUES IN PCTLS? ENTER Y/N 
Y_ 

MEMBER  41 USAF  ACCEPTED 

INDEPENDENT VARIABLES AVBL    AVtL 
UNIT  INPUT    LENGTH RELATED  UNIT  INPUT   UNITS   PCTl 

•EIGHT 

•IDELTIOD BRDTM IN 
HIP BREADTH/SITT IN 

CHEST DEPTH I.. 

SITTING HEIGHT IK 

EYE HGT/SITTING IN 

KNEE HGT/SITTING IN 

BUTTOCK-KNE LGTH IN 

ELBOW-GRIP LGTH It: 

THUMB-TIP REACH If 

Figure 48.  INPUT TWO INDEPENDENT VARIABLES Function 
Option to Choose Input Values in Percentile 
or in Engineering Unit. 
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L.P. FIRST INDEPENDENT VARIABLE 

MEMBER  (.1 USAF  ACCEPTED 

INDEPENDENT VARIABLES AV6L AVBL 
MASS RELATED   UNIT  INPUT    LENGTH RELATED  UNIT  INPUT UNITS PCTL 

WEIGHT           LB           SITTING HEIGHT   IN IN 1 
a 

BIDELT10D BRDTH  IN           EYE HGT/SITTING  IN CM i 

MIP BREADTH/SITT IN           KNEE HGT/SITTING IN MM 10 
CHEST DEPTH      IN           BUTTOCC-KNE LGTM IN LB IS 

20 
ELBOW-GRIP LGTH  IN KG 25 

THUMB-TIP REACH  IN 
99 
n 

• 
<«0 
*5 
60 
55 

• 

O 
fcO 
H 
10 
15 
BO 
85 
10 
15 
11 
IB 
11 

1 

Figure 49. INPUT TWO INDEPENDENT VARIABLE Function 
Light-Pen First Independent Variable. 
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L.P. VARIABLE IN OTHER COLUMN 

HEHBER kl USAF  ACCEPTED 

INDEPENDENT VARIABLES AVBL AVBL 
MASS RELATED UNIT INPUT LENGTH RELATED UNIT  INPUT UNITS PCTL 

MClGttI LB 15 PCT SITTING HEIGHT IN IN 
1 
2 

6 I DEL TI 00 BRDTh IN ErE HGT/SITTING IN CM J 

HIP BREADTH/SITT IN KNEE HGT/SITTING IN MM 10 
CHEST DEPTH IN BUTTOCK-KNE LGTH 

ELBOM-GRIP LGTH 

THUMB-TIP REACH 

IN 

IN 

IN 

LB 

KG 

16 
20 
25 
10 
S5 
«o 

60 
66 

t§ 
10 
15 
M 
10 
is n 
1« 
11 

Figure 50.   INPUT TWO INDEPENDENT VARIABLE Function 
Light-Pen Second Independent Variable. 
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L.P. PCTL WITHIN RANGE 

SELECT VALUE BETWEEN 25    AND  11 PCT 

INDEPENDENT VARIABLES AV6L AVBL 
MASS RELATED   UNIT  INPUT    LENGTH RELATED  UNIT INPUT UNITS PCTL 

HEIGHT           LB   15 PCT  S III IblG.bE IGdl-. IN IN 
1 
a 

B1DELTI0D BRDTH  IN          EYE HGT/SITTING  IN CM i 

HIP BREADTH/SITT IN          KNEE HGT/SITTING IN MH 
9 
10 

CHEST DEPTH      IN           BUTTOCK-KNE LGTH IN LB 15 
20 

ELBOW-GRIP LGTH  IN KG 25 

THUHB-TIP REACH  IN J5 
10 
4ACL 

• 

19 
50 
55 
to 
M 
10 
15 
to 
85 
10 * 15 
11 
IS 
11 

Figure 51.   INPUT TWO INDEPENDENT VARIABLE Function 
Light-Pen Percentile for the Second 
Independent Variable Within Range. 
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user should use Table 2 as a guide to the sequence of system 

messages and user responses. Once the independent values are 

supplied, the program calculates the surface dimensions re- 

quired to construct the link system of the man-model. These 

dimensions are calculated using multiple regression equations 

from the selected regression member with the user supplied 

dimensions. 
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TABLE 2 

PROGRAM MESSAGES AND USER RESPONSES FOR PFK13 WHEN 
VALUES WILL BE INPUT AS ABSOLUTE DIMENSIONS 

(Program Responses Are Listed in Parenthesis) 

PROGRAM MESSAGES USER RESPONSES 

1.  VALUES IN PCTLS? ENTER Y/N 

2.  DESIRE UNIT CHANGE?  ENTER Y/N 

L.P. FIRST INDEP. VARIABLE 

L.P. NEW UNIT, IF DESIRED 
(If response to message 2 is 
"YES".) 

5.  ENTER NEW VALUE 

Enter "NO" or "N" through the ANKB fol- 
lowed by the ALT-CODE/5 sequence. Y is 
the default value. 

If input units are other than inches 
and pounds, enter "YES" or "Y" through 
the ANKB followed by the ALT-CODE/5 
sequence.  "NO" is the default value. 

Light pen a variable from either mass 
or length column. 
(Selected variable is underlined.) 

If a unit of measurement other than the 
one listed next to the underlined vari- 
able is desired, light pen a new unit 
from the column "AVBL UNITS".  If no 
change is desired, press ALT-CODE/5 
sequence. 
The system checks that the unit is 
valid for the type of variable and dis- 
plays it next to the input value.  It 
also checks for the value to be within 
range for the selected survey. 

Type in real number value through the 
ANKB, followed by the ALT-CODE/5 se- 
quence. 
(Typed value will be displayed next to 
underlined variable.) 

6.  L.P. VBL IN OTHER COLUMN Light pen a variable from the column 
not selected the first time. 
Selected variable will be underlined if 
it is in the proper column. 

7.  L.P. NEW UNIT, IF DESIRED 
(If response to message 2 is 
"YES".) 

8.  ENTER NEW VALUE 

Light pen a new unit or depress ALT- 
CODE/5 sequence for default unit. The 
system check the unit, computes the 
range and displays the values in the 
informational area. 

Type in real number value within the 
displayed range, through the ANKB, fol- 
lowed by the ALT-CODE/5 sequence. 
(Typed value will be verified and dis- 
played next to the underlined variable.) 
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2.2.14   DISPLAY TABLE Function (PFK14) 

The DISPLAY TABLE function provides the user with 

the opportunity to inspect the table of link dimensions and 

angles and make changes to any or all of the values, if neces- 

sary. Since the table displays internal link lengths, the 

anthropometry of the man-model should be defined prior to using 

this function.  Figure 52 shows an example of a Display Table. 

The user can modify the values in the Display 

Table by light-penning the value to be changed, typing a new 

value, and performing ALT-CODE/5 sequence (see Figure 53). 

When all changes are made the user performs the ALT-CODE/5 

sequence to display the new man-model. The transformation 

angles in this display can be modified to place the man-model 

in any desired position (see Paragraph 2.2.21). 

Other than the choices of slumped or erect pos- 

ture, and the reposturing in the reach analysis, using the LINK 

TABLE to change the joint angles is the user's most important 

method to change the body position of the man-model. To prop- 

erly use this table refer to Table 3 for all link definitions. 

As described in Section 1, the link system is a 

series of vectors added together. Each link vector has a local 

coordinate system with its origin at the distal end. The ori- 

entation of the next link is defined in this local coordinate 

system. The Phi, Theta, and Psi correspond to Euler angles as 

shown in Figure 54. Since these local coordinate systems are 

usually not aligned with the base system which has its origin 

at SRP, no rule can be given for selecting a particular direc- 

tion of movement. The user should try angular changes one-by- 

one to obtain desired results. 

Any change made in link length is reflected in 

the man-model for all postures. However, changes made in 

angles are reflected only in PROGRAMMED Posture. 
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VALUE   TO   CHANGE 

--LINK-- 

SRP 
SRP-HMIP 
STOMACH 
CMEST 
LWR NECK 

UPR NECK 
MID MEAD 
MM-MEYE 
MEYE-REY 
MEYE-LCY 

LN-MIDSS 
MSS-RSS 
RSS-RSLD 
RSLDR 
RUPARM 

RLWARM 

g??cSCT« 
RfNCR TIP 
M*S-L« 

Ltt-LtLD 
LSLOR 
LUPA«M 
LL*RARM 
LCRIPCTR 

LfRCM 
LfNGRTIP 
MMIP-RMP 
RUPRlEG 
*LH«kCG 

RNK-RRCM 
MMIP-LMP 
LUPRLCG 
LLBRLCG 
LNK-LRCH 

LENGTM 

Figure 52. DISPLAY TABLE Displays Links, Their Lengths 
and Euler Angles. 
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ENTER NEM VALUE 
1 10. 

--LINK-- LENGTH -PMI- -THETA- -PSI- 

s» 0.0 0.0 0.0 0.0 
SRP-MMIP 5.8k 0.0 51.1 0.0 
STOMACM 5.11 0.0 -11.2 0.0 
CHEST 1.81 0.0 1.8 0.0 
LWR NECK l.n 0.0 10.0 0.0 

UPR NECK 5.12 0.0 20.0 0.0 
MID MEAD 1.1k 0.0 -11.1 0.0 
MM-MEYE 1.1k 0.0 -10.Q- 0.0 
MEYE-REY 1.25 -10.0 10.0 0.0 
MEYE-LEY 1.25 10.0 10.0 0.0 

LN-MIDSS 1. 11 0.0 115.0 0.0 
MSS-RSS 1 .00 

8.51 
-10.0 10.0 21.1 

RSS-RSLD 22.0 11.1 0.0 
RSLDR 0.0 0.0 -11.1 -112.0 
RUPARM 11 . 11 0.0 -10.0 -10.0 

RLHARM 10.80 0.0 10.0 0.0 
g*Sc5CT" lM S:S 8:8 n 
RFNGRTIP 1.k8 0.0 0.0 0.0 
M«-L« 1 .00 10.0 10.0 -21.1 

LSS-LSLD t.Sl -22.0 11.1 0.0 
L*LD» 0.0 \i -11.1 112.0 
LUPARM II. 11 -10.0 10.0 
LLKRARM 10.to 0.0 10.0 0.0 
LG»|PCT« 2.o« 0.0 0.0 0.0 

LFBCM 4.11 6.0 0.0 0.0 
trMG»riP i.n 0.0 0.0 0.0 
MMIP-BMP j.44 •10.0 10.0 51.1 
RUPRLEG 11.14 11.0 10.0 -10.0 
RLBRLCG Ik.55 0.0 kO.O 0.0 

*MK-ttCN 2 25 0.0 0.0 0.0 
MMIP-LMP l.k* 10.0 10.0 -61.1 
LUPtLCG 11.}« 

Ik.55 
-11.0 10.0 10.0 

LL-RLCG 0.0 40.0 0.0 
LNK-LICN 2.25 0.0 0.0 0.0 

Figure 53.  DISPLAY TABLE Change THETA Value of MH-MEYE 
from 90° to 110°. 
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TABLE 3 

LINK SYSTEM DEFINITION 

LINK  NO. NAME 

0 SRP 
1 SRP-MHIP 
2 STOMACH 
3 CHEST 
4 LWR NECK 
5 UPR NECK 
6 MID  HEAD 
7 MH-MEYE 
8 MEYE-REY 
9 MEYE-LEY 

10 LN-MIDSS 
11 MSS-RSS 
12 RSS-RSLD 
13 RSLDR 
14 RUPARM 
15 RLWARM 
16 RGRIPCTR 
17 RFRCH 
16 RFNGRTIP 
19 MSS-LSS 
20 LSS-LSLD 
21 LSLDR 
22 LUPARM 
23 LLWRARM 
24 LGRIPCTR 
25 LFRCH 
26 LFNGRTIP 
27 MHIP-RHP 
28 RUPRLEG 
29 RLWRLEG 
30 RNK-RRCH 
31 MHIP-LHP 
32 LUPRLEG 
33 LLWRLEG 
34 LNK-LRCH 

DEFINITION 

Zero-length link at the SRP 
SRP to mid-hip 
Mid-hip to L3/L4 disc 
L3/L4 disc to T8/T9 disc 
T8/T9 disc to Tl vertebra 
Tl vertebra to atlas 
Atlas to mid-head point 
Mid-head point to mid-eye point 
Mid-eye point to right eye 
Mid-eye point to left eye 
Tl vertebra to mid-suprasternale 
Mid-suprasternale to right suprasternale 
Right suprasternale to right shoulder 
Zero-length link at the right shoulder 
Right shoulder to right elbow 
Right elbow to right wrist 
Right wrist to grip center point 
Right grip center point to functional reach point 
Right functional reach point to fingertip reach point 
Mid-suprasternale to left suprasternale 
Left suprasternale to left shoulder 
Zero-length link at the left shoulder 
Left shoulder to left elbow 
Left elbow to left wrist 
Left wrist to grip center point 
Left grip center point to functional reach point 
Left functional reach point to fingertip reach point 
Mid-hip to right hip 
Right hip to right knee 
Right knee to right ankle 
Right ankle to bottom of the right foot 
Mid-hip to left hip 
Left hip to left knee 
Left knee to left ankle 
Left ankle to bottom of left foot 
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1st ROTATION ABOUT THE Z AXIS 

DEFINES THE JOINT ROTATION 
AXIS.    FOR ELBOW,  </> -0° 

BECAUSE THIS ANGLE WAS 

ESTABLISHED BY ^ FROM 
THE PREVIOUS SYSTEM.   (THE 

ELBOW IS ROTATED BY THE 
UPPER ARM). 

2nd ROTATION ABOUT THE NEWLY FORMED 

FOR THE ELBOW. Y' AXIS. 

THIS ANGLE  Q IS THE DEVIATION 
FROM A STRAIGHT ANGLE. 

=>-- —Z' 

3rd ROTATION    ABOUT THE Z' AXIS 

REPRESENTS THE ROTATION OF 
THE DISTAL END OF LINK,  OR 
IN THE CASE OF THE ELBOW 

SYSTEM,   IT IS THE ROTATION 
OF THE FOREARM. 

RIGHT ARM 
HAND PRONATED    +- 90° 

PALM UP   </"0° 

Figure 54.  Example of Euler Angle Changes for Elbow 
Joints. 
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2.2.15   DUMP CRT Function (PFK15) 

The DUMP CRT function plots the display on the 

2250 screen to the Gould Plotter. This plot includes the 

prompting area, the information area, and the COMBIMAN display 

area. A sample plot of the DUMP CRT function is shown in Fig- 

ure 55. However, to get a CRT Dump, the Region parameter on 

STEP1 in Figure 61 has to be changed from 550K to 600K or high- 

er depending on the plotter and the size of the crew station. 

This plot is different from the on-line plot described in Para- 

graph 2.2.9 because there is no choice of scale or perspective 

views and it is a 10" x 10" hard copy plot of the 12" x 12" CRT 

display. The DUMP CRT function is available to the user at all 

times like the ALT-CODE/0 cancel option. 
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DEPRESS   PFK   TO   SELECT   A   FUNCTION 

REGRESS:R67  USflF   SURVEY:6?  USflF       CRST;   R7E-01 
FLIGHT   SUIT:     NONE HELMET   TlPE:   NONE POSTURE     MOBILITY 
SERT   TYPE:      HRRD OFF!     O.D        0.0        0.0   I SLUMPED HffiM 

VIEW 
XY   XZ   YZ 

OFF-HXIS 

Figure  55. DUMP CRT Function.  2250 Screen Display 
Plotted on the On-Line GOULD Plotter. 
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2.2.16   DESIGN PANEL Function (PFK16) 

The DESIGN PANEL function allows the user to add 

a panel to an existing crew station, or design a new crew sta- 

tion by assembling a series of new panels. 

In response to prompting message "ENTER PANEL 

NAME" the user must type a panel name of up to eight characters 

and enter it by performing ALT-CODE/5 sequence. To the prompt- 

ing message "ENTER PANEL TYPE" the user should enter a type 

number "1" for general crew station, "2" for seat panel, and 

"3" tor rudder or brake pedal through the ANKB followed by 

ALT-CODE/5 sequence. Finally as a response to the message 

"ENTER NUMBER OF VERTICES" the user must supply the number of 

vertices for the new panel. The number of vertices must be 3, 

4, 5, or 6. Then with the cross symbol " + " and the lighted 

PFKs (see Figure 33) , the user defines the vertices of the 

panel, one at a time, in the X-Z plane and then in the Y-Z 

plane using the method described in Paragraph 2.2.11.1*. 

As mentioned in Paragraph 2.2.11, PFK12 is used 

to stop the "+" while in motion. When PFK12 is depressed twice 

consecutively, the location of the vertex is defined in the 

displayed view. When subsequent vertices are defined, they are 

automatically connected by lines. 

The panel thus defined can be treated like any 

other panel. It will not, however, be automatically added to 

the permanent Crew Station Data Base. 

The newly designed panel name and coordinates 

will appear on the printout as shown in Figure 56. 

The panel will be erased when the "ERASE" option 

of the RETRIEVE CREW STATION function is selected again. 

*The program assigns the lowest unused sequence number as the 
"internal reference number" for this new panel. 
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CaMGCll CUMEMAN   V5i   CATE =   5/    1/Elt    TIMF =   S.    1.21. 
CL1M033I FEGRfcSilCN   VALUES   FROM   MtMciEK   kt7   OSAf. 
CBM015I SURVEY    CA1A    FROM   t7   USAF 
CBHJ-ol LSEK   CHCCSES   TO    INPUT   2    INDEPENDENT   VAKIAELES 

CBM041I   INPUT  VAKIAELES  ULLL BE   IN PERCENT ILES. 

SITTING HEIGHT 5C PCT 36.65C    IK 

HEIGHT 5C PCT 172.42C    LB 

 COMPUTE;; UALC.  CEP.  VALUES  
NO.        VEL.  NAME VALUE      LMT 

1 WEIGHT 172.420 LB 
2 SITTING   HEIGHT 36.650 IN 
3 ACRCMCN   HG1/S1T 24.012 IN 
4 KNEE   HGT/ilTTING 21.940 IN 
5 BUTTCCK-KNt    LuTH 23.771 IN 
6 SHOULCR-ELe   LGTH 14.143 IN 
7 tIACSOMIAL    ERCTHi lc.015 IN 
8 HIP   EREACTH 13.851 IN 
9 CHEST   DEPTH 9.625 IN 

10 FCOT   LENGTH 10.631 IN 
11 HANU   LfcNGTh 7.520 IN 
12 ELBLW-WFIST   LGTH 11.802 IN 

CBM0C9I    StillCH   20   UN 
CBM052I    VISIBILITY   PLLT   GENERATED   FCR   A7E-C1 
CbMOWI    C/S   CATA   FKCM A7—SEAT 
CBM0141    C/S   OAT*   FRCM A7E-C1  
C610C71 87.)   NE«PNL      ,    TYPE=    li   4   VERTICES 
CbM0C7I 23.5C      CO      21.oJ   23.50      O.C      17.80   27.5C      0.0      16.40   27.50      0.0      19.20 
CBMJC91 SMTCn      t   ON 
CBMCC91 SWI KM   72   UN 
CBM033I RfcGRE3 5»lC(\i   VALUES   FRCN   f^Ef-bER   ke7   LSAF. 

CBMOlal SURVEY   CATA   FRUM   67   USAF 
CBM045I USER   CriCCScS    IU    INPUT   2    INDEPENCENT    VARIABLES 
CBM041I INPUT   VARIABLES   wlLL   bE    IN   PERCENTlLES. 
SITTING HEIGHT 50   PCT 26.05C      IN 
HEIGHT 5C   PCT 172.42C      LB 
 CC.<!FJTEr<   CALC.    CtP.    VALUES  
NO. VEL.   NAME VALUE LNIT 

1 WEIGHT 172.420 LB 
2 SITTING   HEIGHT ?fc.c5C IN 
3 ACRUMON   HG1/SIT 24.012 IN 
<• KNEE   HGT/SITTlhlG 21.9-.C IN 
5 BUTTCCN-KNE    LGTh 23.771 IN 
6 SHOULOK-'.Lc    LGTH 14.143 IN 
7 BIACRCMML.    -:RLTH U.C15 l\ 
8 HIP    EREAC7H 1 j .4351 IN 
9 CHEST   CEP1H. 9.625 IN 

10 FCOT   LENGTH 10.631 IN 
11 HANC   LENGTH 7.520 IN 
12 ELBCW-WPIST    LGTH 11.802 IN 

C3MDC21    FRCGRAP    ENU. 

Figure 56.  Printed Output of the Newly Designed Panel 
NEWPNL is Within the Box. 
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2.2.17   DELETE PANEL Function (PFK18) 

The DELETE PANEL function allows the user to 

remove a crew station panel from the display. It does not 

remove the panel from the Crew Station Data Base. Once delet- 

ed, the panel cannot be recalled using the INCLUDE OBJECT func- 

tion. It must be either recreated by the DESIGN PANEL func- 

tion, or the entire crew station must be recalled again using 

the RETRIEVE CREW STATION function in Paragraph 2.2.6. In both 

cases, the crew station will be reset to its original configu- 

ration. 

To delete a panel, the name of the panel must be 

entered through the ANKB as response to prompting message "EN- 

TER PANEL NAME". If the specified panel does not exist, the 

program repeats the prompt until the user specifies an existing 

panel, or performs ALT-CODE/5 sequence. If no name is speci- 

fied by signaling only ALT-CODE/5 sequence, the function 

request is ignored and no deletion occurs. The panel name can 

oe found with the IDENTIFY OBJECT function described in 

Paragraph 2.2.2. 

The DELETE PANEL function is different from the 

OMIT OBJECT function because this function deletes the panel 

from the display and cannot be redisplayed by invoking the 

INCLUDE OBJECT function. 
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2.2.18  CHANGE PERSPECTIVE Function (PFK22) 

The CHANGE PERSPECTIVE function allows the user 

to change the point of view and/or the effective viewing 

distance between the displayed man-model and the crew station. 

This function is useful in enhancing the perspective and there- 

fore the three dimensional character of the displayed image. 

To activate the CHANGE PERSPECTIVE function, 

first depress PFK22. The program displays the message "VIEW 

ADJUST" and temporarily redefines PFKs 1, 2, 3, 4, 5, 6, 9, and 

10 as shown in Figure 57. If the user depresses PFK9, the mes- 

sage "L.P. NEW CENTER POINT" is displayed. The user may re- 

spond by light-penning any desired point in the display. Now 

the program displays the man-model and the crew station as if 

looking along the point light-penned. The perspective of the 

display is initialized as if the viewing distance is 30 feet 

away from the screen. This distance may be increased in incre- 

ments of 10 feet by repeatedly depressing PFK1, or decreased 

(closer to the screen) in increments of 10 feet by depressing 

PFK3. This distance increment may be redefined by selecting 

PFK4, for a 1 foot increment; PFK5, for a 10 feet increment; or 

PFK6, for a 100 feet increment. However, the lower and upper 

limits for the effective viewing distance are 10 feet and 1,000 

feet respectively. 

PFK9 must be depressed to select another view 

point. 

PFK2 must be depressed to terminate the CHANGE 

PERSPECTIVE function and to return to the main program, reset- 

ting all PFKs to the original definition. 
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Figure 57.  PFK's for Change Perspective Function, 
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PFK10 terminates the CHANGE PERSPECTIVE function, 

resetting the display and PFK definitions to their original 

positions. 

Example: To view the display with respect to the 

left eye of the man-model, first depress PFK22. Then the PFKs 

1, 2, 3, 4, 5, 6, 9, ana 10 light up and the message "VIEW AD- 

JUST" is displayed along with the man-model and crew station. 

Depress PFK9 and respond to the prompting message on the screen 

"L.P. NEW CENTER POINT" by light-penning the left eye of the 

man-moael. The new display will be along a line with the same 

horizontal and vertical coordinates as the left eye of the 

man-model. 
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2.2.19   RESET SLUMPED POSTURE Function (PFK23) 

The RESET SLUMPED POSTURE function resets the 

transformation angles of the man-model so that it assumes a 

slumped posture, as shown in Figure 58. The "slumped posture" 

is a posture for sitting erect in a seat with 13 degree back 

angle and a 6 degree seat pan angle. If other postures are 

desired, the skeletal-link angles have to be changed by the 

method specified in Paragraph 2.2.14, the DISPLAY TABLE func- 

tion and the RESET PROGRAMMED POSTURE function as described in 

Paragraph 2.2.21. This function is commonly used to get back 

to a starting posture after a reach analysis or a modification 

of joint angles as described in Paragraph 2.2.14. The SLUMPED 

POSTURE is also the default posture of the man-model. 
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Figure 53. RESET SLUMPED Posture Function. 
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2.2.20   RESET ERECT POSTURE Function (PFK24) 

The  RESET ERECT  POSTURE  function  resets  the 

transformation angles of the man-model so that it assumes the 

standard erect posture as shown in Figure 59. 
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Figure 59.  RESET ERECT POSTURE Function. 
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2.2.21   RESET PROGRAMMED POSTURE Function (PFK25) 

The RESET PROGRAMMED POSTURE function resets the 

transformation angles of the man-model so that it assumes the 

"Programmed Posture". The "Programmed Posture" is any posture 

the user desires, which can be achieved by modifying the trans- 

formation angles using the DISPLAY TABLE function (see Para- 

graph 2.2.14). After all changes are made, the new posture of 

the man-model can be redisplayed at any time by depressing 

PFK25 (see Figure 60). 

When the program CBM05 is initialized, the angles 

for the SLUMPED POSTURE are automatically entered into this 

PROGRAMMED POSTURE storage area, so initially pressing the 

PFK25 merely recalls the SLUMPED POSTURE. However, anytime the 

user changes any one or more angles in the link system Display 

Table, the changed angles are automatically entered into the 
PROGRAMMED POSTURE storage area. This function may be thought 

of as a "redisplay" of the last change to the Display Table 

(see Paragraph 2.2.14). 

The angles changed by this function are not 

stored permanently. Therefore, everytime a new man-model is 

defined the angles for PROGRAMMED POSTURE must be redefined. 

This function may be used to define a working 

posture to the user's own specification. Normally, a pilot 

sits with upper-back and head well forward, causing the eye 

position to be lowered. Since one posture will not serve all 

applications, this function allows the user to define and re- 

call any posture. 
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Figure 60.  RESET PROGRAMMED POSTURE Function. 
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2.2.22   INCREMENT ROLL, PITCH, AND YAW ANGLE Function 

(PFK26) 

The INCREMENT ROLL, PITCH AND YAW ANGLE function 

allows the user to enter a set of roll, pitch and yaw angle 

increments by which the man-model and crew station are rotated; 

and a maximum number of iterations desired before the display 

resets to roll, pitch and yaw angle values of 0.0 degrees. It 

is similar to a series of "CHANGE VIEW" function calls describ- 

ed in Paragraph 2.2.1. 

This feature allows the user to rapidly rotate 

the model through a series of discrete steps without taking the 

time to enter new roll, pitch, and yaw angles using the CHANGE 

VIEW function. In the default case built into the program, the 

display assumes a side view with the first selection of PFK26 

and on each depression of PFK26 the displayed image rotates -15 

degrees in pitch (nose up) and +15 degrees in yaw (left) for 

six discrete steps, ending with a top view of the displayed 

crew station. The next depression of PFK26 resets the display 

to the original side view. The user may pause after any step 

to make a plot, or select other functions. 

The preprogrammed example uses six discrete rota- 

tional increments of 0 degrees, -15 degrees, and, +15 degrees 

for the roll, pitch, and yaw angles. The user may redefine the 

number of increments or the roll, pitch, and yaw increments in 

the following manner. 

First set State Switch 10 "ON" as described in 

Paragraph 2.2.24. Then depress PFK26 and respond to message 

"ENTER ROLL ANGLE" by entering the ROLL increment angle in 

degrees through the ANKB. Respond to subsequent messages to 

enter PITCH and YAW angles the same way. The message "ENTER 

MAX. NO. ITERATIONS" then appears in the Prompting Area of the 
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CRT.  The user must then type the number of steps the program 

should take to reset the man-model from the ANKB followed by 

ALT-CODE/5 sequence.  If the user wishes to change the Roll, 

Pitch, and Yaw angles or the number of iterations again, the 

State Switch 10 must once again be set "ON" and PFK26 depressed 

as above. 
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2.2.23   SEAT ADJUST Function (PFK27) 

The SEAT ADJUST function allows the user to off- 

set the man-model and his seat, if any, with respect to the 

displayed crew station. This function cannot be activated 

unless a crew station is displayed on the CRT screen. A seat 

may or may not be preset at the user's option. The default 

values of the coordinates for this function are X=0, Y=U, and 

Z=0. After depressing PFK27, the user is prompted to enter the 

X coordinate off-set. The value in inches is typed using the 

ANKB and is entered by performing the ALT-CODE/5 sequence as 

shown in Figure 61. If the default value (0 inch) is to be 

retained, simply perform the ALT-CODE/5 sequence. The program 

then prompts the user to enter the Y and Z-coordinates in that 

order. The user must enter them the same way the X-coordinate 

is entered. The new coordinates will be displayed in the In- 

formation Area. Since the seat may be "adjusted" in three 

dimensions, this provides a method for placing the man-model 

(and seat) in different stations in a multi-operator crew sta- 

tion. 
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Figure 61.  SEAT ADJUST Function Enter X Coordinate 
Offset in Inches. 
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2.2.24   ZOOM Function (PFK28) 

The ZOOM function allows the user to "Zoom-in" on 

a user defined portion of the COMBIMAN Display Area. To acti- 

vate the ZOOM function depress PFK28. The message "DEFINE ZOOM 

WINDOW" momentarily appears in the Prompting Area of the CRT. 

Next, a matrix of dots at 0.5 inch intervals cover the COMBIMAN 

Display Area and a message "L.P. LOWER LEFT CORNER" appear in 

the Prompting Area of the CRT as shown in Figure 62. 

To cancel the ZOOM function at this point, simply 

perform the ALT-CODE/5 sequence and the program returns to the 

main routine. Otherwise light pen a dot to designate the lower 

left hand corner of the proposed zoom window. Now the program 

displays the limiting left and bottom lines of the window, and 

erases all dots below the horizontal line and left of the ver- 

tical line. Also the message "L.P. UPPPER RIGHT CORNER" ap- 
pears in the Prompting Area of the screen as shown in Figure 

63. The user may enter the ALT-CODE/5 sequence to register the 

upper right corner of the Display Area as the upper right cor- 

ner of the zoom window or may light pen a dot to define the 

upper right corner of the zoom window. Now all the dots are 

removed and the completed zoom window boundaries are displayed 

as shown in Figure 64. The display is then regenerated with 

the information within the defined zoom window filling the 

entire Display Area of the CRT as shown in Figure 65. 

The message "END ZOOM? ENTER Y/N" then appears in 

the Promtping Area of the CRT. The user now has the option to 

zoom-in further on the current display by answering "N" or "NO" 

using the ANKB, or to end the ZOOM function by depressing the 

ALT-CODE/5 sequence. Note that "Y" or "YES" is the default for 

the "END ZOOM? ENTER Y/N" message. When the ZOOM function is 

ended,  control  returns  to  the  main  routine,  however,  the 
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Figure 62.  Define ZOOM Window.  Step 1 - Light Pen 
Lower Left-Hand Corner of the ZOOM Window, 
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Figure 63. Define ZOOM Window.  Step 2 - Light Pen 
Upper Right Corner of ZOOM Window. 
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Figure 64.  The Fully Defined ZOOM Window. 
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Figure 65. The "ZOOMED" Display. Choose Option to 
Continue or to End ZOOM on the "ZOOMED" 
Display. 
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display will remain in the zoom state until execution of 

another function causes regeneration of the display. Note that 

in order to return the display to the normal scaling and 

perspective at the termination of the ZOOM function, State 

Switch 21 must be set "ON", prior to depressing PFK28 to exe- 

cute the ZOOM function. 

When the user answers "N" or "NO" to the prompt- 

ing message, "END ZOOM? ENTER Y/N" the message "DEFINE ZOOM 

WINDOW" is aisplayed. The user then defines a new zoom window 

on the already zoomed-in display. The ZOOM process continues 

until an ALT-CODE/5 sequence is detected for the lower left 

corner of the zoom window, or a response other than "N" or "NO" 

is entered upon completion of a requested ZOOM. 
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2.2.25   STATE SWITCH Function (PFK29) 

The STATE SWITCH function allows the user to 

specify the state in which to run the program CBM05. Table 4 

shows the various state switches available and the meanings of 

their states. 

When this function is selected by depressing 

PFK29, the message "ENTER SWITCH NUMBER" is displayed. The 

user must enter the switch number from the ANKB followed by the 

ALT-CODE/5 sequence. Then the message "ENTER ON OR OFF" is 

displayed. The user must respond "ON" or "OFF" from the ANKB 

to invoke the state detailed in Table 4. 

When switch 16 is chosen, and is set "ON", the 

message "ENTER ENFLESHMENT DENSITY CODE" is displayed. The 

user enters any number from 1 to 4 for increased enfleshment 

point density, any negative value for decreased enfleshment 

point density, and 0 for normal enfleshment from the ANKB and 

follows it by ALT-CODE/5 sequence. The man-model is displayed 

with the new enfleshment density. If switch 16 is set "OFF", 

the default value of "0" is chosen and the man-model is dis- 

played with the normal enfleshment density. The man-model 

display with enfleshment density code "4" is shown in Figure 66. 
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TABLE 4 

PROGRAM CBM05 USER ACTIVATED STATE SWITCHES 

SWITCH 
NUMBER 

IF ON IF OFF 

2 Prints crew station data. 

3 The entire COMBIMAN link 
system is displayed. 

4 Prints 12 independent anthro- 
pometric dimension values on 
unit 6. 

5 No enfleshment on man-model. 
(Link system only.) 

6 Print surface dimensions and 
computed internal link lengths. 
(As in Figures 67 and 68.) 

10   Reset default conditions when 
PFK26 activated for roll, 
pitch, and yaw angles. 

16   Allows to change enfleshment 
density code for man-model. 

20 Prints coordinate data of 
visibility plot as in Figure 
33. 

21 Zoomed display does not stay. 

22 12 Anthropometric dimensions 
input from cards 
(COMBIMAN.SMPLANTH). 

72   Matrices (link) printed, as 
shown in Figure 69. 

Does not print crew station data- 

Only the neck, head, and eye links 
are displayed 

No printed output. 

Enfleshed man-model is displayed. 

Suppress printing surface and link 
length data. 

Use default conditions for PFK26, 

Default value for enfleshment den- 
sity code '0' is assumed. 

No printed output. 

Zoomed display stays. 

12 Anthropometric dimensions cannot 
be input from cards. 

No printed output. 
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Figure 66.  Man-Model with Enfleshment Density Code 
CDefault Enfleshment Density Code is 0) 
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2.2.26   RESTART PROGRAM Function (PFK30) 

The RESTART PROGRAM function allows the user to 

start program CBM05 over again. When this function is evoked, 

all State Switches, Anthropometric dimensions, and crew station 

data must be redefined. Note that any modifications made to 

link lengths, link angles, or crew station definitions before 

depressing PFK30 are lost. The message "CBM003I PROGRAM RE- 

START" is written on output unit 8. 
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2.2.27   END PROGRAM Function (PFK31) 

The END PROGRAM function displays the COMBIMAN 

Banner and terminates the program CBM05, prints data on output 

unit 6 and messages on output unit 8. 
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END OF COMBIMAN PROGRAM. 
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2.3  EXECUTING THE JOB 

This sequence is intended to assist the user to load the 

program CBM05, to specify processing, to handle error proce- 

dures, to obtain output, and to end the program run. It will 

not describe data formats and program functions because they 

are described in detail in Paragraph 2.2 of this section. 

2.3.1 Loading the Program CBM05 

The Job Control Cards to load the program CBM05 

are shown in Figure 70. The program begins execution of CBM05 

by displaying the COMBIMAN banner. When the user depresses 

PFKO, "enabled" PFKs light up and the message "DEPRESS PFK4 TO 

SELECT ANTH DATA" is displayed. Now the user can begin pro- 

cessing the man-model by depressing PFK4 to select anthropom- 

etry. The processing performed by enabled or lighted function 

keys are explained in Paragraph 2.2. 

Anthropometric and crew station geometry data 

necessary to execute the interactive program CBM05 are created 

and maintained by the programs CBMAM, CBMCM, and CBMVM describ- 

ed in Sections 4, 5, and 6. The user may select data from 

these data bases or may modify them to suit the situation. All 

interactions with the program are done through the Program 

Function Keyboard, the Alphanumeric Keyboard, and the Light Pen. 

2.3.2 Error Procedures 

The program CBM05 performs some preliminary error 

checking on the data supplied by the user. The majority of 

checking is performed for data values which are outside the 

limits built into the program or the wrong type (i.e. alpha or 
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numeric). For example: State Switch numbers must be between 1 

and 72; the maximum number of panels for any crew station 

configuration to be displayed cannot exceed 250; and all 

anthropometric dimensions entered must be positive values. 

When the user light-pens or types in values which are out of 

range, the program prompts the user to retry the entry. 

Numerical values can be typed with or without a decimal point, 

at the user's option. 

Example 1.  Enter State Switch number "3". 

This can be done in any one of the following ways. 
(a) Type "3" and depress ALT-CODE/5. 
(b) Type "3." and depress ALT-CODE/5. 
(c) Type "3.0" and depress ALT-CODE/5. 

If the program expects a whole number , decimal 
values are rounded off to the nearest Integer. 
Example 3.4 and 2.7 are rounded off to 3. 

If the program expects two decimal places , the 
input number is rounded off accordingly. 

Example 2.  Change a value in the link table from 
10.50 to 11.32. 

Light-pen 10.50, then Type "11.32" and depress 
ALT-CODE/5. 

Typing  "11.319"  or  "11.3215"  and  depressing 
ALT-CODE/5 has the same effect as entering 11.32. 

If a Program Function Key is depressed the corre- 

sponding function as described in Paragraph 2.2 is enabled. 

However , if a key is pressed erroneously, the following proce- 

dure may be followed to return to the main program. 

For Program Function Keys 0, 1, 2, 3, 6, 7, 8, 

11, 14, 16, 18, 28, and 29 depress ALT-CODE/5 to cancel the 

selected function. 
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With Program Function Keys 4, 12, 13, and 27, the 

function must be executed. 

For Program Function Key 5, light-pen "*NONE*" in 

the display to cancel the execution of the RETRIEVE CREW 

STATION function. 

For Program Function Keys 9, 15, 23, 24, 25, 26, 

30, and 31, the functions are executed as soon as the PFKs are 

depressed. 

For Program Function Key 22, depress the tempo- 

rarily defined PFK2 or PFK10 to return to the main graphics 

routine. 

2.3.3   Ending the Program CBM05 

There are three ways to end program CBM05. The 

primary method for terminating the program is through CBM05, by 

depressing the END PROGRAM function key PFK31. This option can 

be exercised only when the message "DEPRESS PFK TO SELECT A 

FUNCTION" appears in the Prompting Area of the CRT. Another 

method to terminate execution of the program is to use the 

CANCEL key on the IBM 2250 Alphanumeric Keyboard. When CANCEL 

key and ALT CODE key are depressed together, the three options 

shown in Figure 71 are displayed. 

Light-penning the "TERMINATE" option terminates 

the program without producing a memory dump of program CBM05. 

The "DUMP" option terminates the program and produces a full 

storage dump. The "RESUME" resumes the execution of program 

CBM05 as though the CANCEL key had not been used. This option 

is provided by the system and can be used at any time. 

The third option is to cancel the JOB from the 

computer operator's console.  This is a system dependent option. 
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Figure 71.  Options Displayed on Depressing ALT CODE 
and CANCEL Keys Together. 
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2.4  PROGRAM MESSAGES-INFORMATION AND ERROR TYPES 

The program CBM05 prints out both information and action 

oriented messages.  The message format is as follows: 

CBMOnni 

where: 

CBM 

nn 

1 

Message Text 

Message Text 

identifies the message and indicates 
that the message originates from the 
COMBIMAN system, 

identifies the message and indicates 
that the message originates from the 
program CBM0 5, 

is the message number, 

is the action code (I=information, 
A=action to be performed), and 

is the message text. 
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The messages are as follows: 

CBM001I COMBIMAN V5, DATE=MM/DD/YY, TIME=hh.mm.ss. 

CMB002I 

Issued By: 
Reason: 

System Action: 
User Action: 

PROGRAM END. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMINT. 
Program CBM05 started at this date 
and time. 
Execution continues. 
None. 

CBMRTS. 
The user requested the END PROGRAM 
function. 
The program ended as requested. 
None. 

CBM003I 

CBM007I 

CBM009I 

PROGRAM RESTART 
Issued By:      CBMRTS. 
Reason:        The user requested the RESTART PRO- 

GRAM function. 
System Action:  The program restarted as requested. 
User Action:   None. 

panel number.) panel name, TYPE=nn, nn VERTICES. 
Issued By: 
Reason: 

or 

System Action: 

User Action: 

SWITCH switchnumber ON/OFF 

CBMPNL or CBMCRW 
The user defined a panel through the 
DESIGN PANEL function. 

The User requested the crew station 
data by setting state switch 2 ON. 
The defined panel is accepted or the 
crew station data are printed. 
None. 

Issued By: 
Reason: 

CBMSSW. 
The user requested a change in the 
execution of the program using the 
STATE SWITCH function. 

System Action:  Switch  switchnumber  is  now  either 
"ON" or "OFF." 

User Action:    None. 
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CBM010I    IDENTIFIED objectname 
Issued By:     CBMIOI. 
Reason:        The  user  requested  the  IDENTIFY 

OBJECT function to identify an ob- 
ject displayed on the screen. 

System Action:  The system displays the name of the 
object, the coordinates of the 
distal-end point, and the internal 
"key" number. 

User Action:   None. 

CBM011I    OMITTED objectname 
Issued By:      CBMIOI. 
Reason:        The user requested that an object be 

removed from the display using the 
"OMIT OBJECT" function. 

System Action:  The light penned object is removed 
from the screen, and the name of the 
object, coordinates of the distal- 
end point, and the internal "key" 
number are displayed on the screen. 

User Action:   Record the internal "key" number in 
order to include the object in the 
display at a later time. 

CBM012I   INCLUDED objectname 
Issued By:      CBMIOI. 
Reason:        The user requested that an object be 

included back into the display using 
the INCLUDE OBJECT function. 

System Action:  The  requested  object  is  included 
back into the display. 

User Action:   None. 

CBM014I    Crew Station DATA FROM membername 
Issued By:       CBMCRW. 
Reason:        The user requested the retrieval of 

a crew station definition by the 
RETRIEVE CREW STATION funtion. 

System Action:  The requested crew station member is 
retrieved. 

User Action:   None. 

CBM015I   SURVEY DATA FROM membername 
Issued By:      CBMIN1. 
Reason:        The user requested membername Survey 

Data from the Anthropometric Data 
Base. 

System Action: The requested survey data are re- 
trieved. 

User Action:   None. 
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CBM016I   VIEW=(roll, pitch, yaw), SCALE=factor, 
OFFSET=(x,y,z) 
Issued By: 
Reason: 

System Action; 

User Action: 

CBMCVW. 
The 
view 
tion 
The 
fied 
None 

user requested a new off-axis 
through the "CHANGE VIEW" func- 

display  is  rotated as  speci- 

CBM018A INITIALIZATION DATA MISSING, 

CBM019I 

Issued By: 
Reason: 

System Action: 
User Action: 

CBMINT. 
Initialization  Data  could  not  be 
found. 
The program is terminated. 
Check to see that the initialization 
data set has not been destroyed. 

PLOTS COMPLETED. 
Issued By: 
Reason: 

System Action: 
User Action: 

CJBMCP1. 
The requested hard copy plot 
COMBIMAN display is finished. 
Continue processing 
None. 

of the 

CBM022A 

CMB026I 

TOO MANY PANELS/VERTICES. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMCRW. 
More panels were defined through the 
RETRIEVE CREW STATION function 
(PFK5) or the DESIGN PANEL function 
(PFK16) than could be handled at one 
time. The maximum number of panels 
that can be handled at one time is 
250. 
The panel being defined is ignored. 
Delete a few panels by the DELETE 
PANEL function (PFK18) or delete a 
crew station using the RETRIEVE CREW 
STATION function before defining 
more panels. 

DELETE PANEL panelname. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMDPL 
The user 
panelname 
function. 
The panel 
None. 

requested to 
using  the 

is deleted. 

delete 
DELETE 

panel 
PANEL 
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CBM031A CREW STATION DATA BASE MISSING 
Issued By 
Reason: 

System Action: 

User Action: 

CBMCRW. 
Identification  record of  the file 
containing a crew station data is 
missing. 
Displays similar message to CRT and 
returns control to main program. 
Stop program, if crew stations are 
needed. 

CBM033I REGRESSION VALUES FROM MEMBER membername, 
Issued By: 
Reason: 

System Action 

User Action: 

CBMIN1. 
User entered a valid regression or 
type  0  anthropometr ic  data  base 
membername using light pen. 
Data from the referenced member are 
read. 
None. 

CBM034A ANTHROPOMETRIC DATA BASE MISSING. 
Issued By: 
Reason: 

System Action 

User Action: 

CBMINT, CBMIN1. 
The  identification  record  of  the 
file which  contains  anthropometric 
data is missing. 
Displays similar message on CRT and 
returns control to main program. 
Stop program; create anthropometric 
data base. 

CBM035A 

CBM039I 

VARIABLE NO. 
INVALID UNIT 
Issued By: 
Reason: 

System Action 

User Action: 

nn OF REGRESSION SURVEY membername HAS 
OF uu. 

CBMIN1. 
The unit of measurement read in for 
the  specified  variable  and  survey 
was not either IN, CM, MM, LB, or KG. 
Remainder of data for variable  is 
read in. 
Report    condition    to    systems 
programmer. 

UNIT OF VARIABLE vblname HAS BEEN CHANGED TO UU. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMIND, CBMDEP. 
The user changed the default unit of 
measurement of the selected variable. 
Flag the unit as being changed. 
None. 
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CBM040A INVALID UNIT 
Issued By: 
Reason: 

System Action; 
User Action: 

OF uu SPECIFIED FOR VARIABLE vblname. 
CBMIND, CBMDEP. 
The variable in question was defined 
in the anthropometric survey as hav- 
ing a length or weight type of mea- 
surement. The unit specified by the 
user was not consistent with the 
original definition. 
Change ignored. 
Specify correct unit 
unit. 

or keep default 

CBM041I INPUT VARABLES WILL BE IN PERCENTILES. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMIND, CBMDEP. 
User has indicated that values for 
anthropometric  variables  will  be 
given as percentiles. 
None. 
None. 

CBM042I INPUT VARIABLES WILL BE IN ABSOLUTE VALUES. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMIND, CBMDEP. 
User has indicated that values for 
anthropometric  variables  will  be 
given in engineering units. 
None. 
None. 

CBM04 3I USER CHOOSES TO INPUT nn DEPENDENT VARIABLES 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMDEP. 
User has depressed PFK12, indicating 
the decision to enter values for all 
the  dependent anthropometric  vari- 
ables. 
None 
None. 

CBM04 4I STANDARD ERROR MULTIPLICATION FACTOR RESET TO nnn.nn. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMIND. 
User has entered a new value 
standard error of estimate. 
Value changed internally. 
None. 

for 

CBM045I USER CHOOSES TO INPUT 2 INDEPENDENT VARIABLES. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMIND. 
User has depressed PFK13, indicating 
the decision to enter values for two 
independent anthropometric variables. 
None. 
None. 
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CBM046A ANTHROPOMETRIC 
link name DOES 
Issued By: 
Reason: 

System Action: 
User Action: 

DIMENSION vblname REFERENCED BY LINK 
NOT EXIST IN MEMBER membername. 
CBMIN1. 
One of the vital anthropometric di- 
mensions needed to generate the link 
length in question does not exist in 
the referenced survey member. 
Program ends. 
Print contents of referenced member 
from Anthropometric Data Base, using 
PRT function of CBMAM. 

CBM047A    ABNORMAL PROGRAM END. 
Issued By:  CBMIN1. 
Reason:        Key data vital to the construction 

of the man-model were not available. 
System Action:  Program ends. 
User Action:   Contact systems programmer. 

CBM048I    DATA WRITTEN FOR OFF-LINE PLOT NO. nn. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMCP1. 
Coordinate and index data for man- 
model and crew station configuration 
have been written onto disk file 
specified by FT11F001 DD card. nn 
is the plot number. 
None. 
None. 

CBM049A    I/O ERROR ON UNIT 11.   OFF-LINE PLOT DATA nn NOT 
SAVED. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMCP1. 
Input-output  error  on  file  where 
coordinate data are written.  Plot 
data for plot nn are not saved. 
Return to calling program. 
None. 

CBM052I VISIBILITY PLOT GENERATED  FOR visibility member 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMVIS. 
Successful 
plot. 
None. 
None. 

completion of visibility 

CBM053A    NUMBER  OF  COMBINATIONS  OF  INDEPENDENT  VARIABLES 
SUPPLIED BY MEMBER survey name DOES NOT EQUAL THAT 
SUPPLIED BY MEMBER regression name. 
Issued By:      CBMIN1. 
Reason:        Values  for  number  of  independent 

combinations are different from num- 
ber supplied by regression member. 
Values supplied by regression member 
are used. 
Contact systems programmer. 

System Action: 

User Action: 
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CBM054A 

CBM055I 

NUMBER OF DEPENDENT VARIABLES SUPPLIED BY MEMBER 
survey name DOES NOT EQUAL THAT SUPPLIED BY MEMBER 
regression name. 
Issued By: 
Reason: 

System Action: 

User Action: 

CBMIN1. 
Values for number of dependent vari- 
ables are different from number sup- 
plied. 
Values supplied by regression member 
are used. 
Contact systems programmer. 

UNIT 9 NOT A VISIBILITY DATA BASE. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMVIS. 
Identification record of Visibility 
Data Base is missing. 
Terminates Visibility Plot Function. 
Stop program if Visibility Plot is 
needed. 

CBM056I    TOO MANY VERTICES nn FOR BOUNDARY boundary name. 
Issued By:      CBMVIS. 
Reason: The number of vertices on boundary 

exceeded 100. 
System Action:  Unpredictable  result on Visibility 

Plot. 
User Action:    Limit number of vertices on any one 

boundary to 100. 

CBM057I    TO MANY POINTS nn FOR BOUNDARY boundary name. 
Issued By:      CBMVIS. 
Reason:        The number of points on any boundary 

exceeded 2500  (ie. the perimeter of 
the boundary exceeded 2500 inches). 

System Action:  Unpredictable  result  on Visibility 
Plot. 

User Action:    Limit the perimeter of the boundary 
to 2500 inches. 

CBM058I END OF DATA ON UNIT 9. 
Issued By: 
Reason: 

System Action: 
User Action: 

CBMVIS. 
Insufficient data on Unit 9 
rate visibility plot. 
Return to calling program. 
Contact systems programmer. 

to gene- 
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SECTION 3 

OFF-LINE PLOT PROGRAM (CBMOFF) 

The CBMOFF is an off-line plot program which plots 

COMBIMAN data displayed on the IBM 2250 screen. When the user 

needs a plot which cannot be done On-Line,l the OFF-LINE PLOT 

COMBIMAN function (PFK7) is depressed to store the man-model 

and crew station data of the display currently on the CRT (see 

Paragraph 2.2.8). The user may store as many sets of these 

data as needed on data set unit 11 (see FT11F001 DD card on 

Figure 70). Program CBMOFF plots these data using Calcomp com- 

patible software. The user specifies the data sets to be plot- 

ted, as well as plot size, color, and content. 

The following information is intended as a programmer's 

guide to use the program CBMOFF. 

3.1  AVAILABLE PROCESSING 

The user specifies the contents and size of the plot as 

well as its color. This is done by providing the following two 

input cards along with the plot data file. 

(1) the NAMELIST/CNTRL/, and 

(2) a card with the plot numbers of those data sets not 

to be plotted. 

The information supplied on these cards allows the user to vary 

plot size, plot color, and plot content as follows: 

J-At WPAFB AFAMRL we use a, 10" Model 5000 Gould electrostatic 
plotter for On-Line plots and a 3-color 30" Calcomp plotter 
with a resolution of 0.0002" for report quality output and 
quarter-scale Off-Line plots. 
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(1)   The NAMELIST/CNTRL/'s variables and their default 

values: 

FACTR - When specified, FACTR is the plot scale 
factor for that program run, otherwise, 
the scale factor specified for each plot 
during the COMBIMAN run when the data 
were generated (see Paragraph 2.2.8) is 
used. 

LINKS, FLESH, and CRST - These three variables allow 
user to eliminate the link system, the 
enfleshment, and/or the crew station 
respectively from plots for that program 
run. Specifying LINKS, FLESH, and/or 
CRST equal to "1" deletes that element(s) 
from the plots.  Using the default values 

LINKS=0 
FLESH=0, and 
CRST=0 

all  elements  on  the  CRT  display  are 
plotted. 

(ICOLOR(I), 1=1,4) - ICOLOR(I) determines the pen 
color for element "I" of the plot where, 

1=1 is the plot banner, 
1=2 is the link system, 
1=3 is the enfleshment, and 
1=4 is the crew station. 

The default  values of the pen colors for plot banner, 

link system, enfleshment and crew station are: 

IC0L0R(1)=1 for banner, 
ICOLOR(2)=l for link system, 
ICOLOR(3)=2 for enfleshment, and 
ICOLOR(4)=3 for crew station. 

^When an off-line plot is made, the user specifies the 
color assignments. 
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The format of the Namelist CNTRL is as follows (see Figure 72): 

column 1 - a blank 
column 2 - a $3 
column 3-7 - the word CNTRL 
column 8 - a blank 

After column 8 comes none, all, or any combination of the 

keyword control variables in the form FLESH=1, FACTR= .95, 

ICOLOR(2)=3, ..., the last one followed by a "$" indicating the 

end of the NAMELIST variable input. 

(2) The second data card contains the plot numbers of 

the data to be skipped. The format for the data 

card is shown in Figure 73. The data card can 

contain up to twenty plot numbers, each right- 

justified integer in one of the 3-character fields 

in the first sixty columns of the card. These 

numbers can be in any order and do not need to fill 

consecutive fields. If the card is left blank, no 

plot will be skipped. 

Figure 74 shows an Off-Line plot of the man-model with 

full skeletal link system and a crew station, as it appears on 

the CRT. The plot banner shown in Figure 75 indicates that the 

plot is a perspective plot with scale factor 0.85. The data 

card input for this plot is shown in Figure 76. Notice that 

all values except ICOLOR(3) and ICOLOR(4) remain at their 

default values in the NAMELIST/CNTRL/. This implies that the 

scale factor for the plot is the one specified during the 

COMBIMAN run when the plot data were generated. The link sys- 

tem, enfleshment, and crew station as displayed on the CRT are 

included in the plot.  Since both ICOLOR(3) and ICOLOR(4) are 

JThe $ symbol is used while executing the program on a 
CDC computer:  other computers may have different symbols 
for this purpose. 
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set equal to 1 in the input, all elements of the plot will be 

of the same color (in this case black). Also notice that the 

second input card contains a "1" in column six denoting that 

plot number 1 is to be skipped. The plot shown in Figure 74 is 

plot number "2" as indicated in Figure 75. 

Figure 77 shows the input cards used to generate Figure 78 

from the same plot data. FACTR=0.55 resets the plot scale fac- 

tor to 0.55, FLESH=1 deletes all enfleshment from the man- 

model, and the color of all plot elements is again black. 

3.2  PROGRAM MESSAGES-INFORMATION AND ERROR TYPE 

The program CBMOFF prints both information and action re- 

lated messages.  The message format is as follows: 

CBM2nni 

where: 

CBM 

nn 

i 

message text 

message text 

identifies the message and indicates 
that the message originates from COMBI- 
MAN system 

identifies the message and indicates 
that the message originates from the 
program CBMOFF 

is the message number 

indicates the action code (^Informa- 
tional, A=Action to be performed), and 

is the text of the message 

CBM201I    PLOT SET plotnumber WAS NOT PLOTTED -- BY REQUEST. 
Reason: User requested that plot plotnumber 

not be plotted. 
System Action:  Plot plotnumber is not plotted. 
User Action:    None. 
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CBM202A    INCORRECT AMOUNT OF DATA FOR PLOT plotnumber — 
PROGRAM ENDING. 
Reason:        There were too much or too little 

data on file for plot plotnumber. 
System Action:  No plotting occurs, and program ends. 
User Action:   Recreate plot file. 

CBM203I    SCALE FACTOR CHANGED FROM factorl TO factor2. 
Reason:        User  input  a  value  for  FACTR 

(factor2) in the namelist CNTRL. 
System Action:  factor2 is used to scale the plot. 
User Action:    None. 

168 



SECTION 4 

COMBIMAN ANTHROPOMETRIC DATA BASE MAINTENANCE 

PROGRAM (CBMAM) 

In order to generate an accurate and sophisticated man- 

model like the one in COMBIMAN, the user is often requested to 

supply a lot of anthropometric data. To simplify this task, a 

Data Base is constructed to store key data items. This Data 

Base resides on a direct-access disk, and contains anthropo- 

metric survey and regression data which are relevant to 

generate the man-model. 

The information on the Data Base is organized into groups 

of related records called members. Members may be either 

regression data, or anthropometric survey data. Data for sur- 

vey members are generally subsets of existing anthropometric 

surveys in the AFAMRL Anthropometric Data Bank. In order to 

add a new anthropometric survey to the Data Base, the key in- 

formation needed includes the mean and standard deviation for 

each anthropometric variable and a set of correlation coeffi- 

cients for all the relevant variables of the survey. 

4.1  AVAILABLE PROCESSING 

The program CBMAM (COMBIMAN Anthropometric Data Base Main- 

tenance Program) allows the user to create and maintain the 

Anthropometric Data Base. The user supplies the input data on 

80 character computer cards or in card image format on magnetic 

tape. The program CBMAM reads and processes the data in ac- 

cordance with the selection of control commands by the user. 

These commands allow the user to add members to the Data Base, 

to delete members from the Data Base, to print or punch exist- 

ing members, to list the directory of the Data Base, or to com- 

press the data on the file to combine unused space. The data 

flow of the program is shown in Figure 79. 
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Figure 79.  Data Flow for Program CBMAM. 

170 



The Anthropometr ic Data Base is made up of two types of 

related data. One type consists of regression data which is 

used by the interactive graphics program CBM05 to compute the 

anthropometric surface dimensions needed to generate the link 

system of the man-model. The second type consists of survey 

data which define the means, standard deviations, and percen- 

tiles for each variable for a particular survey. Each group of 

data, whether dealing with regression or survey information, is 

called an anthropometric member, and is referenced by its mem- 

ber name and type classification. 

4.2  RESTRICTIONS AND LIMITATIONS 

The Anthropometric Data Base may contain up to a maximum 

of 20 members consisting of regression and survey types. The 

number of records for each member need not be the same and the 

sum of the record counts for all the members cannot exceed 

1979. Information on the number of members on the Data Base 

and their sizes is obtained by using the "+PRT" control com- 

mand as explained in detail in Paragraph 4.3.2.9 

Additional limitations on the number of variables and 

related data are explained in Paragraph 4.3.2. Members to be 

added should have unique membernames. If the new member name 

matches with any name in the directory, the member will not be 

added. 

4.3  HOW TO USE PROGRAM CBMAM 

The surveys used in COMBIMAN are subsets of 1967 Survey of 

the USAF Flying Personnel (Churchill, et al, 1976), the 1970 

Survey of the U.S. Army Aviators (Churchill, et al, 1971), the 

1968 Air Force Women, and the 1964 U.S. Navy Flyers. As new 

surveys become available, or subsets of existing surveys in the 
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AFAMRL Data Bank become needed, the program CBMAM is used to 

add these new members. In most cases, each new survey type 

member has a corresponding regression type member which con- 

tains multiple and single regression equation coefficients to 

predict additional anthropometric variables from those speci- 

fied by the user. In a few cases, one regression type member 

may be referenced by several survey type members. These are 

special cases and this practice should not be used regularly 

without first consulting with personnel in the Workload and 

Ergonomics Branch of the Air Force Aerospace Medical Research 

Lab, Wright-Patterson Air Force Base, Ohio to verify the sta- 

tistical accuracy of the regression data of the anthropometric 

survey in question. 

All examples illustrating the use of CBMAM will be based 

on the 1967 USAF Flying Personnel survey and its regression 

member R6 7 USAF. 

4.3.1   Input Data Specification 

The nucleus of the anthropometric variables con- 

sidered for input as part of any anthropometric survey member 

is the 12 variables required to generate the 35 internal link 

lengths of the man-model skeletal system. The names of these 

variables and their abbreviated 16 character names, where ap- 

plicable, are listed in Table 5. Very few COMBIMAN users will 

have specific values to input for each of the 12 variables. In 

order to accommodate this, we have selected additional anthro- 

pometric variables which are found to be good predictors of 

either body segment mass or body segment length, and have mod- 

erately high correlations with the 12 required variables. The 

variables chosen to predict mass and length related variables 

for the 1967 Survey are shown in the appropriate columns of 

Table b. The variables in Table 6 which are both predictors 

ana required dependent dimensions are marked with an asterisk. 
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TABLE 5 

LIST OF DEPENDENT VARIABLES NEEDED TO GENERATE 
COMBIMAN LINK SYSTEM 

Name 

1. Weight 

2. Sitting Height 

3. Acromion Height, Sitting 

4. Knee Height, Sitting 

5. Buttock-Knee Length 

6. Shoulder-Elbow Length 

7. Biacromial Breadth 

8. Hip Breadth 

9. Chest Depth 

10. Foot Length 

11. Hand Length 

12. Elbow-Wrist Length 

16 Character Abbreviation 
 (If Applicable)  

(ACROMION HGT/SIT) 

(KNEE HGT/SITTING) 

(BUTTOCK-KNE LGTH) 

(SHOULDR-ELB LGTH) 

(BIACROMIAL BRDTH) 

(ELBOW-WRIST LGTH) 

TABLE 6 

LIST OF DEPENDENT VARIABLE PREDICTORS 

Mass Related 

1. *Weight 

2. Bideltoid Breadth 

3. Hip Breadth, Sitting 

4. *Chest Depth 

Length Related 

1. *Sitting Height 

2. Eye Height, Sitting 

3. *Knee Height, Sitting 

4. *Buttock-Knee Length 

5. Elbow-Grip Length 

6. Thumb-Tip Reach 

*Predictors and required dependent variables 
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To generate the man-model the user may also select 

one mass related and one length related variables from Table 6 

and supply their values. The values for all the 12 variables 

in Table 5 are computed using the regression equations from the 

Anthropometric Data Base. 

In order to create an anthropometric survey mem- 

ber, first a set of variables based on availability and neces- 

sity has to be established. Once the complete set of variables 

is established, the means, standard deviations, percentiles, 

and correlation coefficients for each variable of the particu- 

lar survey may be obtained from the AFAMRL Anthropometric Data 

Bank. The set of variables used for the 1967 Survey is shown 

in Table 7. A sample data obtained for Weight are shown in 

Figure 80. 

The coefficients used in the regression equations 

are based on means, standard deviations and correlation coeffi- 

cient for each variable, and on the equations which were devel- 

oped in WADD-TR-60-31, pages 69-70 (Zeigen, et al, 1960). 

Tables 8 and 9 show the elements of the correlation coefficient 

matrices used in calculating the regression coefficients. The 

means, standard deviations, and correlation coefficients for 

1967 USAF survey are available in AMRL-TR-77-2 (Churchill, et 

al, 1978). 

The total number of multiple regression equations 

(NR) needed for a particular survey is calculated using the 

following equation: 

NR = (NM X NL) X ND (1) 

where NM is the number of variables related to body segment 

mass, NL is the number of variables related to body segment 

length, and ND is the number of dependent variables. For 1967 

Survey,  each of the 24 combinations of mass-langth-related 
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TABLE 7 

LIST OF ANTHROPOMETRIC DIMENSIONS 
AVAILABLE IN THE ANTHROPOMETRIC DATA BASE 

1. Weight 

2. Sitting Height 

3. Eye Height, Sitting 

4. Acromion Height, Sitting 

5. Knee Height, Sitting 

6. Buttock-Knee Length 

7. Shoulder-Elbow Length 

8. Elbow-Grip Length 

9. Thumb-Tip Reach 

10. Biacromial Breadth 

11. Bideltoid Breadth 

12. Hip Breadth 

13. Hip Breadth, Sitting 

14. Chest Depth 

15. Foot Length 

16. Hand Length 

17. Elbow-Wrist Length 
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dimensions has its own set of 12 multiple regression equations 

to compute the surface dimensions required to generate the 

man-model. In addition to the multiple regression coeffi- 

cients, simple regression coefficients and associated standard 

error of estimates are available for each of the 24 combi- 

nations. Note that the standard units of measurement for all 

variables used in COMBIMAN are pounds and inches, but there are 

provisions to change these into metric units. 

4.3.2   Processing Specification 

Tne Anthropometric Data Base Maintenance program, 

CBMAM, allows the user to create and maintain the Anthropo- 

metric Data Base. The Data Base contains regression data which 

are used by the interactive graphics program CBM05 to predict 

anthropometric surface dimensions needed to generate the link 

system of the man-model. It also contains survey data which 

define the means, standard deviations, and percentiles for 

every defined variable for a particular anthropometric survey. 

Each group of data, whether dealing with regression or survey 

information, is called an anthropometric member, and is refer- 

enced by its member name and type classification. 

The program CBMAM allows the user to maintain the 

Data Base by adding, deleting, listing, etc., the member types 

through input control cards as shown in Figure 81. 

These control cards may be placed in any order in 

the input stream of the program, with one exception. If the 

Data Base is initialized for the first time, the +INT control 

cata must be the first data card. In the following paragraphs, 

the control cards format of the function is listed first. This 

is followed by the text which explains each keyword. Addition- 

al data formats, if any, are then described for each function. 
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4.3.2.1 ADD ANTHROPOMETRIC MEMBER Function 

+ADD membername type nvbl ncmb ndep 
regrname (followed by member definition) 

Tne ADD ANTHROPOMETRIC MEMBER function, 

as defined by the +ADD control card and the member definition 

cards which follow, adds to the Anthropometric Data Base speci- 

fied data under the name membername. The membername is an 

alphanumeric character string, whose length is limited to 16 

characters. The type field distinguishes between the two types 

of members. A type value of "0" indicates that the member con- 

tains regression information, while a type value of "1" indi- 

cates that the member contains survey dimension data. The type 

value, as well as all other integer values supplied on the con- 

trol card, must be right-justified within its field. The nvbl 

field defines the total number of variables described in member 

membername. The maximum number is 45. The ncmb field indi- 

cates the maximum number of combinations of independent mass 

anu length variables. The maximum number is 50. The number of 

anthropometric variables needed to determine the internal link 

lengths is supplied in field ndep. The maximum number is 30. 

Fields, npct and regrname are used only when the type field 

value is 1. Npct contains the number of percentile values 

which will be supplied for every one of the nvbl variables. 

The maximum value for npct is 30. The regrname field refers to 

the type 0 membername which contains the appropriate regression 

information. 

4.3.2.2 TYPE 0 MEMBERS 

An example of an +ADD control card for a 

type 0 member in the 1967 Survey is outlined in Figure 82. The 

name of the survey member is R67 USAF, and it contains a total 

of 17 variables, with 24 combinations of independent variables, 

and 121 combinations of dependent variables.  An example of a 
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+ADD control card for a type 1 member is outlined in Figure 

83. The number of percentiles for each variable of survey 

member 67 USAF is 25, and the referenced regression type member 

is R67 USAF. Note that the values for nvbl, ncmb, and ndep are 

identical to the type 0 member R67 USAF, shown in Figure 82. 

Figures 84, 85, and 86 shows the record 

formats used for type 0 members in the data base. The data 

provided in the format shown in Figure 84 define anthropo- 

metric variables used in the regression member. Columns 1-2 

contain a sequence number for the variable, right-justified in 

the field. Columns 4-19 contain the 16-character name of the 

anthropometric variable. Columns 21-22 contain a two-character 

abbreviation for the default unit of measurement of the vari- 

able. Approved abbreviations are IN, CM, MM, LB, and KG for 

inches, centimeters, millimeters, pounds, and kilograms, re- 

spectively. A "1" punched in column 26, 30, or 34, indicates a 

mass related independent variable, a length related independent 

variable, or a dependent variable necessary to generate the 

link lengths respectively. A variable can either be indepen- 

dent or dependent, as in the case of sitting height, but it 

cannot pertain to both mass and length. If all three fields 

are blank, the data card is flagged to indicate an error. As 

each variable definition card is read in, the program checks 

the use of the variable and records its status. 

The first outlined area of Figure 87 is 

an example of a Variable Definition Card. A "1" is punched in 

columns 30 and 34 to indicate that the Sitting Height is both 

an independent variable related to body segment length and a 

dependent variable. 

Two types of record formats are used for 

combinations of mass and length related independent variables 

as shown in Figures 85 and 86.  In Figure 85, the variable 
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•ADD   R67   USAE         0 L7     2*      12 
1    HEIGHT LB         I 1 

I  2   SITTING   HEIGHT IN 1     1 
3   bVE   HGT/SlTTING IN 
4   ACROHIGN   hGT/SIT IN I 
5   KNEE    EGI/SITTING IN L         1 
b   BUTTOCK-KNE    LGTH IN                    1 L         I 
7   SHOULCR-ELC   LGTH IN 1 
a    ELBGW-GRIP   LGTH IN 
9   THUMB-TIP   REACH IN 

10 BIACR 
11 B1UEL 
12 HIP   B 
13 HIP   B 
14 CHtST 
15 t-CCT 
16 HAND 
17ELBCW 

CMIAL 
TICO  b 
REAOTH 
REACTH/SITT 

OtPTh 
LENGTH 
LENGTH 
-hRIST    LGTH 

BKLiTH IN 
RCTH IN 

IN 
IN 
IN 
IN 
IN 
IN 

(1) 

0.026o9     32.05275 I. Ulcl 7.84538-114.20e31      19.05910 
0.0 
l.OOCOOOO 
.731 

0.0 
0.0 

-2.779522 
.404 7. 133844 

2    e 
2      7 
2   1C C.0131732 

.333 

.247 
0.1105000 

11.566SCO 
5.0SC341 
9.69417 

2   12      C.0279173   O.O043JO0        8.87957 
2   14 0.0313031-0.Ioo5000 10.3295e 
2   15 0.0069724   0.1248000 4.85468 
2   16 .117 3.232277 
2 17 .193 4.728337 
3 0.02237     27.89858 1.08116 
3      1 1.0                   0.0 0.0 
3     2 0.979 5.484241 
3     4 0.737 C.55118 

(2) 

(3) 

(4) 

7.45657   -64.02781       19.5*158 

Figure 87.  Example of Regression, or Type 0 Member, 

185 



numbers, punched in columns 1-3 and 4-6 are obtained from col- 

umns 1-2 of the variable definition cards as shown in Figure 

84. Columns 11-40 contain simple regression information neces- 

sary to predict the length related variable from the mass re- 

lated variables. This information includes the slope and con- 

stant in the regression formula: 

Y = bX + c (2) 

where: 

b is the slope and 

c is the intercept. 

It also contains the standard error of estimate associatea with 

the equation. Columns 41-70 contain similar data to predict 

mass from the length variable. 

The regression data used in the follow- 

ing examples are unpublished data provided by the USAF. These 

data contain the slope, intercept, and standard error in metric 

units. The coefficients are multiplied by appropriate factors 

to convert them to the English units specified on the Variable 

Definition Cara. The regression equation to predict sitting 

height in inches from weight in pounds is: 

Estimated Sitting Height = 0.02669 x Actual Weight + 32.05275 

(Variable #2) (Variable #1) 

(1) 

The standard error is 1.11161. 
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Tne equation to predict weight in pounds from sitting height in 

inches is: 

Estimated Weight = 7.84538 x Actual Sitting Height - 114.20831 

(2) 

The standard error is 19.05910. 

In Figure 87 (2) , the "1" in column 3 identifies Weight as the 

mass related variable, and the "2" in column 6 identifies Sit- 

ting Height as the length related variable. The regression 

coefficients for equations (1) ana (2) are punched in the re- 

mainder of the card. 

The second record format is shown in 

Figure 86 and contains the multiple regression information 

necessary to predict each dependent variable from the partic- 

ular combination of mass and length related variables. Columns 

1-3 contain the independent mass variable number; columns 4-6 

the independent length variable number; and columns 7-9 the 

dependent variable number. Each integer value must be right- 

justified. Columns 11-20 contain the slope associated with the 

mass variable value (b^); columns 21-30 the slope for the 

length variable value (b2); and columns 31-40 the constant of 

the equation (c) . The equation to predict the value y of a 

dependent variable is of the form: 

Y = b^ + b2X2 + c (3) 

where: 

X^ is the value of mass related variable and 

X2 is the value of length related variable. 
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The data for this card are derived from 

the correlation matrices shown in Tables 8 and 9, and from the 

equations in Zeigen, et al, (1960). Since it is undesirable to 

have the length related variables to depend on the value chosen 

for the mass related variable, the multiple regression equa- 

tions are replaced by single regression equations. As an ex- 

ample, the multiple regression equation to predict Knee 

Height/Sitting from Weight and Sitting Height is replaced by a 

single regression equation as follows: 

Knee Height/Sitting = 0.0 x Weight (Variable #1) 

+ 0.404000 x Sitting Height (Variable #2) 

+ 7.133844 

The third outlined area of Figure 87 shows the data for this 

example. A "1" in column 3 identifies Weight as the mass vari- 

able; a "2" in column 6 identifies Sitting Height as the length 

variable; and a "5" in column 9 identifies Knee Height/Sitting 

as the dependent variable. The regression coefficients are 

punched in the remainder of the card. 

The multiple regression equations are 

retained for predicting the mass-related variables. As an ex- 

ample, the multiple regression equation to predict Hip Breadth 

from Weight and Sitting Height is as follows: 

Hip Breadth = 0.0279173 x Weight (Variable #1) 

+ 0.0043000 x Sitting Height   (Variable #2) 

+8.87957 

The fourth outlined area of Figure 87 

shows the data for this example. A "1" in column 3 identifies 

Weight as the mass variable; a "2" in column 6 identifies Sit- 

ting Height as the length variable; and a "12" in columns 8 and 

9 identifies Hip Breadth as the dependent variable. The re- 

gression coefficients are punched in the remainder of the card. 
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If the number of multiple regression 

coefficient definition data cards is not equal to (ncmb x ndep) 

the member is not added to the Anthropometric Data Base. 

4.3.2.3   TYPE 1 MEMBERS 

For type 1 members on the Data Base, the 

record formats are shown in Figures 88 and 89. The input data 

in the format shown in Figure 88 define the percentile names 

for which values are supplied in succeeding cards. Figure 90 

shows the percentile names for the 1967 USAF Survey. The 25 

percentile values available for this survey include the 1st, 

2nd, 3rd, 5th, and are punched in two-digit integer fields, 

right-justified within the area. The number of percentiles 

supplied must be equal to the value in the npct field of the 

+ADD (type 1) control card, otherwise an error message is 

printed and the member is not added. Note that the maximum 

number of percentiles allowed is 30. 

Figure 89 shows the format used in as- 

signing dimensional values to the variables. The variable 

number in integer format is in columns 1-2 while columns 4-19 

contain the 16-character variable name. Columns 21-22 contain 

the two character abbreviation for the default unit of measure- 

ment. At present the default or standard unit for weight is 

pounds, and the standard unit for all other measurements is 

inches. For each variable number, the variable name and unit 

of measurement must correspond with the same fields in the 

reference type 0 or regression member. Columns 23-32 contain 

the overall mean for the named variable expressed in the de- 

fault unit of measurement. Columns 33-42 contain the standard 

deviation. Columns 43-72 of this data card and columns 1-70 of 

additional cards necessary to input data contain the values for 

each of the percentiles named. If the number of percentile 

values does not correspond to the value of npct, an error 
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condition occurs and the member is not added to the Data Base. 

The period in the fields in Figures 88 and 89 indicates the 

standard or default location of the decimal point in real 

number format. 

The dimension data needed in this card 

are also obtained from the Summary Statistics of the 1967 

Survey (Churchill et al, 1976). A sample set of the data for 

Weight is shown in Figure 80. The mean value of Weight, 

173.60686 lbs, the standard deviation, 21.434704, and the 

weights associated with the first six percentiles, namely the 

1st, 2nd, 3rd, 5th, 10th, and 15th are punched on the third 

card shown in Figure 90. The weight values for the percentiles 

ranging from 20th to 85th, and from 90th to 99th, are punched 

in the last card. It is essential that users enter a type 0 

member into the Data Base prior to adding the associated type 1 

member, since the type 1 member references the type 0 member. 

4.3.2.4 CHECK ANTHROPOMETRIC MEMBER Function 

+CHK  membername  type  nvbl  ncmb,  ndep 
npct regr name 

The CHECK ANTHROPOMETRIC MEMBER function 

operates the same way the ADD ANTHROPOMETRIC MEMBER function. 

However, the member is not added but the data are checked for 

errors. 

4.3.2.5 DELETE ANTHROPOMETRIC MEMBER Function 

+DEL membername type 

The DELETE ANTHROPOMETRIC MEMBER func- 

tion removes the specified member from the Data Base, but does 

not make the space occupied by the member available for reuse. 

The +CMP function must be used to accomplish this. 
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4.3.2.6 COMPRESS ANTHROPOMETRIC DATA BASE 
Function 

+CMP 

The COMPRESS ANTHROPOMETRIC DATA BASE 

function makes space available for storing anthropometric data 

by compressing used space together and maximizing the amount of 

continuous unused space on the Data Base. The intermediate 

blocks of unused space are created by the DELETE ANTHROPOMETRIC 

MEMBER function. The greater the activity of the Anthropometric 

Data Base (ie., +ADD's and +DEL's), the more often it becomes 

necessary to use this +CMP function. If the message "CBM310A 

INSUFFICIENT SPACE REMAINING TO ADD MEMBER membername" appears 

while adding a member, it becomes necessary to use the +CMP 

function. If the +ADD function gives the CBM310A message imme- 

diately following the +CMP function, the Data Base is full and 

no new members can be added until an existing member is deleted 

from the Data Base. 

4.3.2.7 DUMP ANTHROPOMETRIC MEMBER Function 

+DMP membername type 
+DMP 

The DUMP ANTHROPOMETRIC MEMBER function 

prints the contents of the anthropometric member membername of 

specified type, or prints the complete Anthropometric Data Base 

if no member name is given on the control card. This function 

is used primarily by system programmers to check the contents 

of the file. 

4.3.2.8 END PROGRAM Function 

+END 

The END PROGRAM function control card 

terminates execution of the program CBMAM and returns control 

to the operating system. 

193 



4.3.2.9   INITIALIZE ANTHROPOMETRIC DATA BASE 
Function 

+ INT 

The INITIALIZE ANTHROPOMETRIC DATA BASE 

function initializes an Anthropometric Data Base or resets an 

existing Anthropometric Data Base to its original unused 

state. All members residing on the Data Base before invoking 

this function are purged and the entire space is made available 

for new members. However , the primary purpose of this function 

is to establish an Anthropometric Data Base. 

4.3.2.10 PUNCH ANTHROPOMETRIC MEMBER Function 

+PCH membername type 

The PUNCH ANTHROPOMETRIC MEMBER function 

punches a copy of the specified member in the same format as 

the ADD ANTHROPOMETRIC MEMBER function input data for the 

specified type onto computer cards. If the user specifies a 

member name that does not exist on the directory, all the mem- 

ber names on the Data Base directory are printed out. This 

function does not add or remove any member from the Data Base. 

4.3.2.11 PRINT ANTHROPOMETRIC MEMBER Function 

+PRT membername type 
+PRT 

The PRINT ANTHROPOMETRIC MEMBER function 

prints the contents of the specified member, membername , of 

type, type , in a format similar to that used in the ADD ANTHRO- 

POMETRIC MEMBER function. If no name is specified, or if a 

name that is not in the Data Base directory is specified, names 

of all members in the Data Base directory, the number of rec- 

ords for each member, their types, and any additional data 

supplied on the +ADD control card when the members were added 

to the Data Base are printed. 
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4.3.3 Submitting a Processing Request 

The set of JCL used at HESS facility to run the 

program CBMAM is shown in Figure 91. Use of the //FT02F001 DD 

card as shown in Figure 91 assumes that the space for the Data 

Base has already been allocated and catalogued. If for some 

reason this condition is not met, the //FT02F001 DD card in 

Figure 91 should be replaced by the card sequence (3 cards) 

shown in Figure 92. The job is run with this replacement se- 

ries once to allocate space for the data set (file) on disk, 

and to catalogue the file. Thereafter the simplified 

//FT02F001 DD card shown in Figure 91 is used to maintain the 

Data Base. 

If the file has just been created, or if the user 

wants to reinitialize the file, the +INT control function is 

used before any other control function. 

The last control card read into the program should 

be the +END control card. 

4.3.4 Output Data Interpretation 

The program CBMAM generates output to the card 

punch, to the disk file, or to the printer depending on the 

function specified on the control card. The formats for the 

printed output are discussed in this section. Punched records 

use the same format as the input data records discussed in 

Paragraph 4.3.2. 

Five basic types of formats are used by CBMAM when 

data are written on the printer. These format types, their 

use, and sample outputs are presented in the following 

paragraphs. Each type begins with the same heading, listing 

the program name, CBMAM, the date and time of the program 

execution, and a page number. 
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The first type of output is generated by the 

INITIALIZE, PUNCH, COMPRESS, DELETE, and END functions. The 

output indicates the beginning and end of processing associated 

with the specified function. For the COMPRESS function, addi- 

tional messages which indicate that a particular member is or 

is not moved in the process of compressing used space are 

printed. An example of this format for the COMPRESS function 

is shown in Figure 93. 

The second type of output is generated by the 

PRINT or PUNCH functions when the +PRT or +PCH control cards 

are supplied with a blank membername field. This causes the 

program to list the index of the Data Base, which contains the 

location and type of each member. This information is printed 

in the following format: 

nn.) membername, EXTENT = (nl, n2), TYPE = tt, 
nv VARIABLES, nc COMB OF INDEP, nd DEPENDENT, 
np PERCENTILES, r-membername REFERENCED SURVEY. 

where: 

nn is the record number of its identifica- 
tion record within the directory. 

nl is the location of the first record of 
the data which defines this member. 

n2 is the location of the last record of 
the data which defines this member. 

tt is the type code (0 or 1). 

nv is the total number of anthropometric 
variables defined for the member. 

nc is the number of combination of inde- 
pendent variables. 

nd is the number of dependent variables. 

np is  the  number  of  percentiles.   Note: 
np=0 if tt=0. 

r-membername     is the name of the referenced regression 
member.  Note:  r-membername is blank if 
tt=0. 
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This information was originally supplied to the 

Data Base on the +ADD control card. A sample output of the 

PRINT function is shown in Figure 94. 

The third type of output is generatea by the DUMP 

ANTHROPOMETRIC DATA BASE function. This function is used pri- 

marily by systems programmers to locate causes of I/O (In- 

put/Output) errors on the Data Base. For the member specified 

on the +DMP Control Cara, a directory or index information is 

printed, using the output format previously described for the 

+PRT control card. Each record associated with the member is 

then printed in the following format: 

RECORD nnn + = + (record in EBCDIC) + = + 

+ = + (record in hexadecimal) + = + 

+ = + (remainder of record in hexadecimal)  + = + 

where nnn is the location of the record in the Data Base. The 

record is printed in EBCDIC using a 25A4 format and in hexa- 

decimal using a 10Z8 format. An example of the DUMP function 

printout is shown in Figure 95. 

The fourth output format is used by the CHECK, 

ADD, and PRINT functions when a type £, or regression member is 

specified. Tne program CBMAM reads the control card and checks 

it for errors, and the information obtained from the control 

card is reformatted and written out to the printer. Following 

the control card information, each Variable Definitioin Card is 

printed. The format used to print the Variable Definition Card 

is as follows: 

nn.) variablename, INDEP VBLS (MASS=ns, LENGTH=ns), DEP 
VBL=ns, UNIT OF MEASUREMENT=uu 
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where: 

nn 

variablename 

ns 

uu 

is the variable number 

is  the  16  character  name  of  the 
variable 

0 means NO; 1 means Yes 

is the unit of measurement assigned to 
the variable:  IN, CM, MM, LB, or KG. 

After the variable definition data, the regression 

data for each combination of independent variables are print- 

ed. The format is shown in Figure 96. The terms are defined 

as follows: 

nl 

mass name 

n2 

length name 

bb.bbblfbb.bbb2 

CC.CCCi,CC.CCC2 

SS. SSS]_, SS. SSS2 

ndi - nd ndep 

depname^ - 
depnamendep 

bb.bbbb^  " 
bb.bbbbbjljcjgp 

is the variable number for the mass- 
related variable 

is the variable name for the mass- 
related variable 

is the variable number for the length- 
related variable 

is the variable name for the length- 
related variable 

is the slope used to predict (1) 
length variable from mass variable, 
and (2) mass variable from length 
variable 

is the constant used to predict (1) 
length variable from mass variable, 
and (2) mass variable from length 
variable 

is the standard error of the estimate 
of the equations 

are the variable numbers for the de- 
pendent variables 

are the variable names for the 
dependent variables 

is the slope for the mass variable 
when predicting dependent variable^, 
where i=l, ndep 
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bb.bbbbb?  - 
bb. bbbbbf$c|ep 

cc.ccccci - 

is the slope for the length variable 
when predicting dependent variable^, 
where i = l, ndep 

is the constant for the multiple 
regression   equation   to   predict 
dependent variable^, where i = l, ndep. 

An example of the output in the fourth format for 

the +ADD control card is shown in Figure 97 and 98. 

The fifth output format is also used by the CHECK, 

ADD and PRINT functions, but only when the type code is 1, 

indicating a survey member. The program CBMAM reads the con- 

trol card and checks it for errors, and reformats and prints 

the information on the card relevant to the number of records 

written to the Data Base. Following the control card informa- 

tion, the percentile names (such as 1, 2, 3, 50, 95, etc.) for 

the member are printed as part of a subheading. A maximum of 

10 percentile names are printed on one line. The survey data 

are then printed in the following format: 

nn.) variablename uu mmm.mm ss.sss ppp.ppi 

PPP-PPii ... PPP.PP2 0 

PPP-PPsn . . . PPP.PPnpct: 

where 

• PPP-PP10 

99. 

nn 

variablename 

uu 

mmm.mm 

ss.sss 

PPP-PPl- 
PPP-PPnpct 

is the variable number 

is  the  name  of  the  anthropometric 
variable 

is the specified unit of measurement 
for the variable 

is the mean value for the variable 

is  the  standard  deviation  for  the 
variable 

are the percentile values associated 
with  the  percentile  names  for  the 
anthropometric variables 

An example of this fifth format is shown in Figure 
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4.4  PROGRAM MESSAGES INCLUDING ERROR CORRECTION 

The program CBMAM prints out both information and action 

related messages.  The message format is as follows: 

CBM3nni message text 

where: 

nn 

i 

message text 

is the message number 

identifies the action code (^informa- 
tional, A=action to be performed), and 

is the text of the message. 

Unless otherwise noted, all messages are issued by the routine 

CBMAM. 

CBM300I 

CBM3 01A 

CBM302I 

Control card image (e.g. +ADD, +PRT, etc.) 
Reason:        The user submitted a control card, 
System Action:  Continues processing. 
User Action:    None. 

Operation - UNKNOWN OPERATION. 
Reason: 

System Action: 
User Action: 

INITIALIZED. 
Reason: 

System Action: 
User Action: 

The operation on the control card 
(shown in the previous CBM300I Mes- 
sage) is unknown. 
The control card is ignored. 
Correct card, using a valid opera- 
tion, and resubmit. 

The user requested to initialize the 
Anthropometric data base using the 
INITIALIZE ANTHROPOMETRIC  DATA BASE 
Function (+INT). 
The Data Base is initialized. 
None. 

CBM30 3A    NO NAME GIVEN; operation IGNORED. 
Reason: 

System Action: 

User Action: 

The operation specified on the con- 
trol card requires a membername; but 
no name was supplied. 
The control card and subsequent 
data, if any, are ignored. 
Correct the card, adding the appro- 
priate additional information as 
required in the definition of the 
specific operation, and resubmit. 
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CBM30 4A TYPE SPECIFICATION INVALID FOR MEMBER membername, 
Reason: 

System Action: 

User Action: 

An invalid type code,  that  is,  a 
type code other than 0 or 1, was 
given for the specified member. 
Control  card,  and  any  subsequent 
data, are ignored. 
Correct code and resubmit. 

CBM30 5A    NUMBER  OF  ANTHROPOMETRIC 
MEMBER membername. 

number 

DIMENSIONS  INVALID  FOR 

Reason: 

System Action 

User Action: 

The number of anthropometric dimen- 
sions specified for the given member 
on either the +ADD or +CHK control 
card was eitner less than one or 
greater than 45. 
Control card and any subsequent data 
are ignored. 
Correct value and resubmit. 

CBM306A NUMBER OF COMBINATIONS OF 
INVALID FOR MEMBER membername 
Reason:        The 

INDEPENDENT  VARIABLES 

System Action: 

User Action: 

number of combinations of inde- 
pendent variables (the product of 
the number of mass related variables 
and  the  number 
variables)  for 
control card  is 
greater than 50, 
member. 
The control card 
data are ignored. 
Correct the card and resubmit 

of  length  related 
the  +ADD  or  +CHK 
less  than  one  or 
for the specified 

and any subsequent 

CBM307A    NUMBER  OF  DEPENDENT  VARIABLES  INVALID  FOR  MEMBER 
membername 

The  number  of  dependent variables 
specified on the +ADD or +CHK con- 

Reason: 

System Action: 

User Action: 

less 
for 

trol  card  was 
greater  than 30 
member. 
The control card 
data are ignored. 
Correct the card and resubmit. 

than  one  or 
the indicated 

and any subsequent 

CBM30 8A    NUMBER OF PERCENTILES INVALID FOR MEMBER membername 
The number Reason: 

System Action: 

User Action: 

of percentiles specified 
on the +ADD or +CHK control card was 
less than one or greater than 30 for 
the indicated member. 
The control card and subsequent data 
are ignored. 
Correct the number and resubmit. 
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CBM309A    ILLEGAL CONTROL CARD FOR MEMBER membername DUE TO nn 
ERRORS. 
Reason:        Control card  format  invalid.   The 

system found nn errors. 
System Action:  Control  card  and  subsequent  data 

cards are ignored. 
User Action:   Correct the card and resubmit. 

CBM310A    INSUFFICIENT SPACE REMAINING TO ADD MEMBER 
membername. 
Reason: The Data Base does not have suffi- 

cient continuous space to add the 
specified member. 

System Action:  The member is not added to the data 
base. 

User Action:    Run the program CBMAM with the +CMP 
control card, followed by the re- 
quest to add the specified member. 
If the CBM310A message reappears, 
members will have to be deleted 
(using the +DEL function) before 
adding new member. 

CBM311A DIRECTORY IS FULL, CANNOT ADD membername, 
Reason: 

System Action: 

User Action: 

The Data Base directory, which con- 
tains the location of each member 
within the file, can hold a maximum 
of 20 entries. 
The member is not added to the Data 
Base. 
Delete a member and add the new 
member. 

CBM312A   MEMBER membername IS NOT FOUND IN THE DIRECTORY. 
Reason:        The type 0 member membername which 

was referenced by the type 1 member 

System Action: 

User Action: 

type 
is not in the directory. 
The control card and data 
nored. 
Check that the  type  0 member 
specified. 

are lg- 

was 

C6M313I   MEMBER,  membername  IS  TYPE  tt  AND CONTAINS  nn 
ANTHROPOMETRIC VARIABLE NAMES. 
Reason:        The +ADD or +CHK control card has 

been read in for the specified mem- 
ber, and the type field and the 
number of variables have been ac- 
cepted. 

System Action:  Program continues execution. 
User Action:    None. 
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CBM314I MEMBER ALSO CONTAINS nn ADDITIONAL RECORDS, EACH 
CONTAINING THE REGRESSION COEFFICIENTS FOR mm DEPEN- 
DENT VARIABLES. 
Reason: Message is printed for +ADD or +CHK 

control card for type 0 members. It 
provides information on the number 
of additional records associated 
with the previously specified member. 

System Action: Program continues execution. 
User Action:    None. 

CBM315A    VARIABLE var iablenamel HAS THE SAME NUMBER AS VARI- 
ABLE var iablename2. 
Reason:        Each variable entered as part of a 

type 0 or type 1 member must have a 
unique number. 

System Action:  Record  which  defines  var iablenamel 
is flagged as containing an error. 
Member is not added. 

User Action:    Correct the number and resubmit. 

CBM316A   variable name USED IN VARIABLES nl AND n2. 
Reason: Each  variable  number  must  have  a 

unique variable name. 
System Act ion: Record which contains variable num- 

ber n2 is flagged as containing an 
error.  Member is not added. 

User Action:    Correct record and resubmit. 

CBM317A    variable name IS NEITHER DEPENDENT OR INDEPENDENT. 
Reason: An anthropometric variable must be 

defined as either dependent, that is 
one necessary for the creation of 
the link system of the model, or 
independent, that is a variable 
highly correlated to body segment 
mass or body segment length. This 
variable has not been flagged as 
e ither. 

System Action:  The record is flagged as containing 
an error , and the member is not 
added to the data base. 

User Action:    Punch a "1" in either column 16, 30, 
or 34 , depending on the type of 
variable and resubmit. 
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CBM318A    variablename IS INDEPENDENT VARIABLE FOR BOTH MASS 
AND LENGTH. 
Reason:        An anthropometric variable may be an 

independent variable correlated to 
either mass or length, but not to 
both. 

System Action:  The record is flagged as containing 
an error, and the member is not 
added to the Data Base. 

User Action:   Delete  the  entry  "1"  from either 
column 26 or 30 and resubmit. 

CBM319A    MEMBER  membername  CONTAINS  TOO  MANY  INDEPENDENT 
VARIABLES. 
Reason:        The  number   of  combinations   of 

independent variables (number of 
mass variables x number of length 
variables) encountered must be equal 
to the number of combinations speci- 
fied on the +ADD or +CHK control 
card. 

System Action:  Member is not added to Data Base. 
User Action: Verify the totals, make the appro- 

priate corrections, and resubmit. 

CBM320A   MEMBER  membername  CONTAINS  TOO  MANY  DEPENDENT 
VARIABLES. 
Reason:        The number  of dependent variables 

encountered must be equal to the 
number of dependent variables speci- 
fied on the +ADD or +CHK control 
card. 

System Action:  Member is not added to the Data Base. 
User Action:   Verify the total, make appropriate 

corrections, and resubmit. 

CBM321A    UNIT OF MEASUREMENT, uu FOR VARIABLE variablename IS 
NOT PERMISSIBLE. 
Reason:        Valid units of measurement are IN, 

CM, MM, LB, and KG. 
System Action:  The record is flagged and the member 

is not added to the Data Base. 
User Action:   Supply a valid unit of measurement, 

and resubmit. 

CBM322A   DATA CARD IMAGE multiple regression coefficient card 
image OUT OF SEQUENCE. 
Reason:        For each combination of independent 

variables, a total of NDEP+1 records 
must be supplied, each beginning 
with the same two variable numbers 
specifying the mass and length vari- 
able. 

System Action:  The record is flagged and the member 
is not added to the Data Base. 

User Action:    Correct the error and resubmit. 
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CBM323A 

CBM324A 

VARIABLE 
VARIABLE 
Reason: 

variable  name  IS  NOT  AN  INDEPENDENT 
PERTAINING 

The 

System Action: 

User Action: 

TO MASS. 
variable  number  supplied  in 

column 1-3 of the regression data 
cards should correspond to a vari- 
able name defined as a mass related 
independent variable on one of the 
anthropometric  variable  definition 
caras.  (See Figure 89) 
The record is flagged and the member 
is not added to the Data Base. 
Correct the error and resubmit. 

VARIABLE variablename IS NOT AN INDEPENDENT VARIABLE 
PERTAINING 
Reason: 

TO 

System Action 

User Action: 

LENGTH. 
The variable number supplied in 
column 4-6 of the regression defini- 
tion data cards should correspond to 
a variable name defined as a length 
related independent variable on one 
of the anthropometric variable de- 
finition cards. (See Figure 89) 
The record is flagged and the member 
is not added to the Data Base. 
Correct the error and resubmit. 

CBM3 2 5A 

CBM326A 

VARIABLE variablename IS NOT A DEPENDENT VARIABLE. 
Reason:        The  variable  number  supplied  in 

columns 7-9 of the multiple regres- 
sion data definition cards should 
correspond to a variable name de- 
fined as a dependent variable on one 
of the anthropometric variable de- 
finition cards.  (See Figure 89) 

System Action: 

User Action: 

The record is flagged and the member 
is not added to the Data Base. 
Correct the error and resubmit. 

VARIABLE nn OUT OF SEQUENCE. 
Reason: 

System Action; 

User Action: 

For a type 1 member definition, the 
survey definition cards must contain 
the variable numbers in ascending 
order. 
The record is flagged and the member 
is not added to the Data Base. 
Make necessary corrections and re- 
submit. 
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CBM3 27A   variablename IN MEMBER survey membername DOES NOT 
CORRESPOND TO VARIABLE nn IN regression membername. 
Reason: 

System Action: 

User Action: 

The variable names and numbers in 
the type 1 member survey membername 
should correspond exactly to the 
names and numbers in the referenced 
type 0 member regression membername. 
The record in the type 1 member 
definition is flagged ana the member 
is not added to the data base. 
Verify the survey definition vari- 
able number and name against the 
regression or type 0 member, make 
necessary corrections, and resubmit. 

CBM3 28A ANTHROPOMETRIC DIMENSION LT OR EQ TO ZERO. 
Reason: 

System Action: 

User Action: 

Dimensions  supplied  in  the  survey 
member  definition  cards  must  be 
positive real numbers. 
The record is flagged and the member 
is not added. 
Correct and resubmit. 

CBM3 29I    MEMBER regression membername, WITH nn ANTHROPOMETRIC 
VARIABLES  AND  nni  X  nn2  SETS  OF  REGRESSION 
EQUATIONS, HAS BEEN ADDED. 
Reason:        The type 0 member is added to the 

Data Base. 
System Action:  The member is added to the Data Base. 
User Action:    None. 

CBM3 30I    MEMBER  survey membername,  WITH  nn  ANTHROPOMETRIC 
VARIABLES  AND  nnj  PERCENTILES,   AND  REFERENCING 
SURVEY regression membername HAS BEEN ADDED. 
Reason:        The type 1 member is added to the 

Data Base. 
System Action:  The member is added to the Data Base. 
User Action:    None. 

CBM3 31A    membername HAS NOT BEEN ADDED DUE TO nnn ERRORS. 
Reason:        After  checking  the member  defini- 

tion, nnn syntax errors were found. 
System Action:  The member is not added to the Data 

Base. 
User Action:    Correct the errors, and resubmit. 

CBM3 3 2A    MEMBER membername CHECKED - nnnnn ERRORS. 
Reason:        After  checking  the member defini- 

tion, nnnnn syntax errors were found. 
System Action:  None. 
User Action:    Correct the errors and resubmit. 
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CBM333I    MEMBER membername DELETED. 
Reason:        User requested +DEL function caused 

a member to be deleted from the Data 
Base. 

System Action:  Member deleted from Data Base. 
User Action:   None. 

CBM334I    membername NOW IN PLACE. 
Reason:        User requested +CMP function caused 

member to be moved within Data Base, 
combining unused space. 

System Action:  Directory index in data base updated. 
User Action:   None. 

CBM33 5I    membername WAS IN PLACE. 
Reason:        User requested +CMP function and the 

system found that the member member- 
name need not be moved. 

System Action:  Compression of Data Base continues. 
User Action:   None. 

CBM33 6I    COMPRESS FINISHED. 
Reason:        Successful completion of +CMP func- 

tion. 
System Action:  Program execution continues. 
User Action:    None. 

CBM3 37I   membername PUNCHED. 
Reason: User  initiated  +PCH  function  for 

member membername successfully com- 
pleted. 

System Action:  Punching is completed. 
User Action:    None. 

CBM339A    END-OF-DATA. 
Reason:        End of file found before END Program 

Control Card (+END) was found. 
System Action:  Terminates job. 
User Action:   Check that all control cards were 

processed. 

CBM340A    MEMBER membername ALREADY EXISTS. 
Reason: The user has tried to add an anthro- 

pometric member definition under a 
name that already exists in the Data 
Base. 

System Action:  The control card is ignored. 
User Action:    Use a new name and resubmit. 
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CBM341A 

CBM342A 

CBM343A 

DATA BASE IS NOT AN ANTHROPOMETRIC DATA BASE, 
Reason: 

System Action: 
User Action: 

First record of file does not con- 
tain "ANTH", the Anthropometric Data 
Base identificaton word. 
Terminates the program. 
Contact systems programmer. 

I/O ERROR ON RECORD nnnnn (INDEX). 
Reason: 

System Action: 
User Action: 

An I/O error  has occurred in the 
directory of the Anthropometric Data 
Base. 
Terminates the program. 
Contact systems programmer. 

I/O ERROR ON RECORD nnnnn (DATA) 
Reason: 

System Action: 
User Action: 

An i~7o error has occurred in a mem- 
ber definition on the Anthropometric 
Data Base. 
Terminates the program 
Contact systems programmer. 

CBM399I PROGRAM END. 
Reason: 

System Action: 
User Action: 

The   +END   Control   Card   was 
encountered,  or  the  end  of  input 
cards was encountered, or there was 
an I/O error. 
Terminates the program. 
Check that all control cards were 
accepted, and processed correctly. 
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SECTION 5 

COMBIMAN CREW STATION DATA BASE MAINTENANCE PROGRAM (CBMCM) 

The COMBIMAN system is an effective tool to analyze and 

evaluate crew stations. These crew stations may already be in 

use, or may exist only as an engineer's drawing. The best way 

to make these crew stations available to the man-model in the 

interactive graphics program CBM05 is to store the three dimen- 

sional coordinates of the panels and controls of the crew sta- 

tion on a Data Base accessed by CBM05. The program CBMCM is 

developed to assist the user to create and to maintain such a 

Crew Station Data Base. The data flow for the program CBMCM is 

shown in Figure 100. 

The Crew Station Data Base contains definitions which 

describe the crew stations geometrically. Typical crew sta- 

tions are aircraft cockpits, driver's area of an automobile, 

etc. To define a crew station, the user must supply the defi- 

nition and 3-D coordinates of the vertices of the "panels" 

which make up the crew stations and controls found on and about 

the defined panels. Each crew station in the Data Base is 

called a "member", and is referenced by its membername. 

5.1  AVAILABLE PROCESSING 

The program CBMCM allows the user to create and maintain 

the Crew Station Data Base. Input supplied by the user, on 80 

character computer cards or in card image format (80 character 

records) on a magnetic tape or any other device, is read into 

the program CBMCM and is processed according to the control 

card commands selected by the user. These commands allow the 

user to add or delete members, to print or punch existing mem- 

bers, or to list the contents of the Data Base and its direc- 

tory. The program is also used to compress the members within 

the Data Base. 
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CONTROL CARDS 
CREW STATION 
DEFINITIONS 

CBMCM 

CREW STATION 
DATA BASE 
MAINTENANCE 

ACTIVITY 
LOG 

CREW STATION 
DATA BASE 

71 
CREW STATION 
DEFINITION 

(OPTIONAL) 

Figure 100. Data Flow for Program CBMCM. 
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The control cards for CBMCM may be input in any order with 

one exception. If the Data Base is created for the first time, 

or it it is reinitialized, the $INT (Initialize) control card 

must precede ail other control cards and member definitions. 

5.2  RESTRICTIONS AND LIMITATIONS 

The Crew Station Data Base may contain up to 20 members. 

The sum of the record counts for all the members may not exceed 

1979 records. Information on the number of members on the Data 

Base and their size may be "obtained by using the $PRT control 

card, omitting reference to any membername. Membernames are 

limited to 8 alphanumeric characters. A member definition may 

contain a maximum of 300 panels and 300 controls. Additional 

limitations are described in Paragraph 5.3.2, "Processing 

Specifications." 

5.3  HOW TO USE PROGRAM CBMCM 

The example used to illustrate this program is based on 

the crew station in Figure 101, a seven-drawer desk. In mod- 

eling the desk, only the top, front side, and leg are defined. 

The other sides are not needed because they do not cause any 

physical or visual interference to the man-model seated at a 

desk. 

5.3.1   Input Data Specification 

Using the dimensions of the desk, and the origin 

as indicated in the figure, three dimensional coordinates are 

obtained for the various vertices of the panels and for the 

locations of the controls. The program CBMCM is set up to 

accept crew station definitions in any three dimensional car- 

tesian coordinate system.  The coordinate system for COMBIMAN 
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DRWRS-LT 

30- 

I  17 1 

60- 

Figure  101.     Sample  Crew  Station  -  DESK, 
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is a right handed system (positive x forward, positive y to the 

left, and positive z up) . The user must supply the program 

CBMCM with the three-dimensional coordinates of the Seat Refer- 

ence Point (SRP) with respect to the origin of the crew sta- 

tion's coordinate system. From these data, the program con- 

verts all input coordinates of the panels and controls to the 

coordinate system of the COMBIMAN. 

Figure 102 shows an example of a typical Aircraft 

Coordinate system and its related COMBIMAN Coordinate system. 

Panels for the crew station must have three to six 

vertices. Coordinate data for these vertices are entered into 

the program consecutively, going either clockwise or counter- 

clockwise along the perimeter of the panel. Some examples of 

valia ana invalid panels are shown in Figure 103. A total of 

seven panels make up the DESK in the example. Each panel has 

tour vertices, ana is rectangular in shape. The coordinates of 

the vertices are shown in Figures 104 and 105. If a panel has 

more than 6 vertices, or has a curved edge so that more than 6 

vertices are required to approximate the curve, the panel must 

be subdiviaed into multiple panels of three to six vertices. 

Controls are defined by either absolute or rela- 

tive coordinates. If the control is not placed on a panel, it 

must be defined in absolute coordinates, that is, those of the 

crew station coordinate system. Before storing on the Data 

Base, the coordinates are translated and rotated to the COMBI- 

MAN system of coordinates by CBMCM. 

It the control is locatea on a defined panel, its 

coordinates can be given relative to any vertex of the panel. 

In this instance, the x- ana y-displacements are given relative 

to  the vertex number specified.  The z-value must be zero. 
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Valid Panel 
Shapes 

Line between vertices 2 and 4 
would not lie within the panel. 

Line between vertices 3 and 5 
would not lie within the panel. 

Line between vertices 2 and 4 
would not lie within the panel. 

Panel is convex,  but has 8 
vertices,   2 more than allowed. 

Figure 103.  Example of Valid and Invalid Panels 
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TOP 

2 
I 

3 
4 

I 2 

4 3 

2 I 

3 4 

POINT      X 
1 0.0 
2 3 3.0 
3 3 3.0 
4 0.0 

x 
30.0 
30.0 

-30.0 
-30.0 

Z 
0.0 
0.0 
0.0 
0.0 

2DRWRS -LI 

POINT     X 
1 0.0 
2 0.0 
3 0.0 
4 0.0 

Y 
30.0 
13.0 
13.0 
30.0 

z 
0.0 
0.0 

-2 1.0 
-21.0 

3DRWRS-RT 

POINT     X 
1 0.0 
2 0-0 
3 0.0 
4 0.0 

Y 
-30.0 
-13.0 
-13.0 
-30.0 

z 
0.0 
0.0 

-2 1.0 
-21.0 

4DRWRS-CT 

POINT     X 
1 0.0 
2 0.0 
3 0.0 
4 0.0 

Y 
13.0 
13.0 

-13.0 
-13.0 

z 
0.0 

-5.0 
-5.0 

0.0 

Figure 104.  X, Y and Z Coordinates of Panels of DESK, 
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1 4 

2 3 

1 4 

2 3 

5WELL-LT 

POINT      X X _Z_ 

1           0.0 1 3.0 -5.0 
2          0.0 1 3.0 -2 1.0 
3        3 3.0 1 3.0 -21.0 
4       3 3.0 1 3.0 -5.0 

6WELL-RT 

POINT      X x Z 
1           0.0 -13.0 -5.0 
2           0.0 -1 3.0 -21.0 
3       3 3.0 -1 3.0 -21.0 
4       3 3.0 -1 3.0 -5.0 

7WELL-T0P 

POINT 
1 

_x       X 
0.0     1 3.0 

_Z_ 
-5.0 

2 
3 

3 3.0     1 3.0 
3 3.0 -13.0 

-5.0 
2 3 -5.0 

1 4 4 0.0 -13.0 -5.0 

Figure 105.  X, Y and Z Coordinates of Panels of DESK 
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The x-displacement is the offset from the vertex number n in 

the direction of the line connecting the nth and (n-1) th ver- 

tices. The y-displacement is in direction of the line connect- 

ing nth and (n+1)th vertices. The convention for determining 

the location of a control in a panel relative to its vertices 

is shown in Figure 106. 

5.3.2   Processing Specifications 

Program CBMCM allows the user to maintain the Data 

Base by adding, deleting, listing, etc. the crew station defi- 

nitions. The formats to request the functions are shown in 

Figure 107. These requests (one request per card) plus the 

crew station definitions are used as input to the program. The 

control cards may be input in any order with one exception: 

when the Data Base is initialized or reinitialized, the $INT 

control card must be the first input data card. The control 

card formats are described in the following paragraphs. 

5.3.2.1   ADD CREW STATION MEMBER Function 
$ADD membername npnls nctls srpx 

srpy srpz x ^ 1 (followed by a crew 
station definition). 

The ADD CREW STATION MEMBER function 

adds the specified data under the name membername to the Crew 

Station Data Base. The membername is limited to a length of 

eight characters. The crew station definition contains npnls 

panels, and nctls controls. These numbers should be entered as 

integers, right justified in their three digit fields. The 

Seat Reference Point (SRP) coordinates are srpx, srpy, and srpz 

and are entered in F6.2 Format. If a decimal point is omitted, 

the program CBMCM will assume a decimal point between the sec- 

ond and third digits from the right. The directions of the 

positive x, y_, and z_ coordinate axes are indicated by the char- 

acters in the x, y_, and z fields respectively. The possible 

values for x, y, and z are F for Forward, A for Aft, L for 
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Left, R for Right, U for Up, and D for Down. These directions 

are given with respect to the seated crewmember. If the crew 

station represents a seat, the last four letters of its member- 

name should be "SEAT". 

For each crew station panel there are 

two format data cards, shown in Figures 108 and 109. In Figure 

108, columns 1-3 contain an integer sequence number of the 

panel, right justified in the field. The first panel entered 

should have the sequence number "1". Panel numbers need not be 

consecutive, but they must be unique. Columns 4-11 contain the 

eight-character name of the panel. Columns 15-17 contain the 

panel type, as an integer, right justified. The panel types 

are "0" or "1" for general crew station panel, "2" for seat 

panel, and "3" for a rudder/brake pedal panel. If no type code 

is specified, "1" is assumed. Column 18 contains the number of 

vertices of the panel; the panel must have 3 to 6 vertices. 

The x, y and z coordinates of each vertex are entered consecu- 

tively, going either clockwise or counterclockwise around the 

perimeter of the panel. 

Each control is defined on a card using 

the format in Figure 110. The control name is listed in col- 

umns 1-8. If the control is defined relative to a vertex, pnlf 

references a previously defined panel and is entered as an 

integer value, right justified in the field. The vertex to 

which the control is defined relative to is specified in the 

one-digit field y_#. If a non-zero value is entered for pnl#, a 

non-zero value must be entered for the field v#. If the loca- 

tion is relative to a defined panel, the z-field is left 

blank. If the location of the control is absolute, x, y, and z 

values must be supplied. The coordinates of the control are 

assumed to be real numbers. If no decimal point is supplied, 

the program assumes a decimal point between the second and 

third digits from the right. 
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An example of the input definition for 

the member "DESK" is shown in Figure 111. The first outlined 

area is the $ADD control card. The second outlined area shows 

the panel definition cards followed by the control definition 

cards in outlined area (3) . 

If the program detects an error in the 

input data for a member, the member will not be added to the 

Data Base. 

5.3.2.2 CHECK CREW STATION MEMBER Function 

$CHK member name npnls nctls srpx srpy 
srpz x y_ z (followed by a crew station 
aefinition). 

The CHECK CREW STATION MEMBER function 

operates in the same way the ADD CREW STATION MEMBER function 

does, EXCEPT that the member is not added. This function 

checks new member input data for proper format and content. 

5.3.2.3 DELETE CREW STATION MEMBER Function 

$DEL member name 

The DELETE CREW STATION MEMBER function 

removes the specified crew station member from the Data Base, 

but does NOT make the space occupied by the member available 

for reuse. In oraer to make the space available to add more 

crew stations, the COMPRESS CREW STATION DATA BASE function 

must be used. 
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SAOD DESK 7 8 -15 .0   0 .0 -11 .0 F L U [ 
1TOP 0* 0.0 30.0 0.0 33.0  30.0 0.0 33.0 -30.0 0.0 
0.0 -30.0 0.0 

20RWRS-LT 0* 0.0 30.0 0.0 0.0  13.0 0.0 0.0 13.0 -21.0 
0.0  30.0 -21.0 
30RWRS-RT 04 0.0 -30.0 0.0 0.0 -13.0 0.0 0.0 -13.0 -21.0 
0.0 -30.0 -21.0 

40RWRS-CT 04 0.0 13.0 0.0 0.0  13.0 -5.0 0.0 -13.0 -5.0 
0.0  -13.0 0.0 
5WELL-LT 04 0.0 13.0 -5.0 0.0  13.0 -21.0 33.0 13.0 -21.0 
33.0  13.0 -5.0 
6WELL-RT 04 0.0 -13.0 -5.0 0.0 -13.0 -21.0 33.0 -13.0 -21.0 
33.0 -13.0 -5.0 
7WELL-T0P 04 0.0 13.0 -5.0 33.0  13.0 -5.0 33.0 -13.0 -5.0 
a.a  ~l%.J -5.0 

U-F-CRNR 0  12 0.0 0.0 
L-S-CRNR 0  11 0.0 0.0 
R-F-CRNR 0  13 0.0 0.0 
R-S-CRNR 0  14 0.0 0.0 
ORWRCTNR 0  42 0.0 -13.0 
ORNRLB 0  00 -1.0 22.0 -19.0 
DRWRLC 0  00 -1.0 22.0 -13.0 
DRwRLT 0  00 -1.0 22.0 -7.0 

(1) 

(2) 

(3) 

Figure 111.  Sample Data for $ADD Member Function. 
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5.3.2.4 COMPRESS CREW STATION DATA BASE Function 

$CMP 

The COMPRESS CREW STATION DATA BASE 

function compresses used space together maximizing the amount 

of continuous unused space. The intermediate blocks of unused 

space are created by the DELETE CREW STATION MEMBER function. 

When the message "CBM127A NO SPACE, CANNOT ADD membername" 

appears while adding a crew station it is necessary to use this 

function. If the $ADD function gives the CBM127A message 

immediately after the $CMP function, the Data Base is full. 

5.3.2.5 DUMP CREW STATION MEMBER Function 

$DMP membername 
$DMP 

The DUMP CREW STATION MEMBER function 

prints the contents of the crew station member membername, or 

prints the complete Crew Station Data Base if member name is 

omitted on the control card.  The format of the display is: 

RECORD nn +=+ (record in EBCDIC)       +=+ 

+=+ (record in hexadecimal) +=+ 

+=+ (rest of record in hexadecimal)     +=+ 

The +=+ characters act as delimeters of 

the displayed data. This function is used primarily by system 

programmers to test the file. 

5.3.2.6 END PROGRAM Function 

$END 

The END PROGRAM function terminates 

execution of the program CBMCM. 
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5.3.2.7   INITIALIZE CREW STATION DATA BASE 
Function 

$INT 

The INITIALIZE CREW STATION DATA BASE 

function resets the Data Base to the original unused state. 

The primary purpose of this function is to establish a Crew 

Station Data Base. 

b.3.2.8   PUNCH CREW STATION MEMBER Function 

$PCH membername 

The PUNCH CREW STATION MEMBER function 

punches a copy of the specified member in a format that the ADD 

CREW STATION MEMBER function requires. Specifying a membername 

that does not exist on the directory will result in a printout 

ot all tne membernames on the Data Base. 

5.3.2.9   PRINT CREW STATION MEMBER Function 

$PRT membername 
$PRT 

The PRINT CREW STATION MEMBER function 

prints the contents of the specified member, member name, in a 

format similar to that of the ADD CREW STATION MEMBER func- 

tion. Specifying no name, or a nonexisting name causes a 

printout of the index containing membernames, their record 

locations on the Data Base, and the origin and orientation of 

their coordinate systems. 

5.3.3   Submitting a Processing Request 

The sequence of JOB CONTROL LANGUAGE (JCL) cards 

neeaed to execute the program CBMCM are shown in Figure 112. 

All function control cards and member definition cards follow 
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the "//SYSIN DD*" card. The "//FT01F001" DD card included in 

this sequence assumes that the space for the Data Base has 

already been allocated on aisk. If the Data Base does not 

exist, the "//FT01F001" DD card specified in Figure 112 should 

be replaced by the sequence of cards shown in Figure 113. This 

sequence to allocate space tor the Data base and to initialize 

it should be executed only once. Thereafter, the simplified 

"//FT01F001" DD cara shown in Figure 112 should be used for all 

file manipulations. 

Once the Data Base is allocated on Disk, it must 

be initialized using $INT function before using any other 

function. For every CBMCM job, the last function control card 

read into the program should be the "$END" card. 

5.3.4   Output Data Interpretation 

The program CBMCM generates output to the card 

punch, disk tile, or printer, depending on the specified con- 

trol cara function. The formats for the printed output will be 

discussed in this section. Punched records have the same for- 

mat as tne input data records aiscussed in Paragraph 5.3.2. 

The physical format of the records on the Data Base is not 

described here. 

Five basic formats are used by CBMCM for printed 

output. These format types, their use, and their examples are 

presented in this subsection. All types begin with the same 

heading "CBMCM", the date and time of the program execution, 

and page number. 

The first type of output is generated by the INI- 

TIALIZE, PUNCH, COMPRESS, DELETE, and END functions. The out- 

put indicates the start and end of processing associated with 

the specified tunction.  For the COMPRESS function additional 

235 



messages indicating that a particular member is, or is not 

moved in the process of combining unused space is also print- 

ed. An example of this format, for the COMPRESS function, is 

shown in Figure 114. 

The second type of output is generated by the 

PRINT or PUNCH functions when the $PRT or $PCH control card is 

supplied with blank membername field. This causes the index of 

the Data Base printed in the following format: 

nn.) membername, EXTENT=(nl,n2), n£ PANELS, nc CONTROLS, 
ORIGIN=(xx, y_y_, zz) , ORIENT=(a, b, c) 

where 

nn is the number of the member identifi- 
cation record within the directory 

membername       is the name of the member identified 

nl is  the  location of  the  first  record 
which defines this member 

n2 is the location of the last record which 
defines this member 

np is the number of panels associated with 
this member 

nc is the number  of controls associated 
with this member 

xx is the location of the seat reference 
yy point with respect to the origin of the 
zz coordinate system of the crew station 

a is the orientation of the positive x- 
axis of the crew station 

b is the orientation of the positive y- 
axis of the crew station 

c is the orientation of the positive z- 
axis of the crew station 

An example of  the PRINT function is shown in 

Figure 115. 
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The third type of output is generated by the DUMP 

function. This function is intended to be used primarily by 

system programmers to locate the cause of I/O (Input/Output) 

errors on the Data Base. For the member specified on the $DMP 

control card, a message giving directory or index information 

is printed using the second output format described elsewhere. 

Each data record associated with the member is printed in the 

following format: 

RECORD nn +=+ (record in EBCDIC) +=+ 

+= + (record in hexadecimal) +=+ 

+=+ (remainder of record in hexadecimal)     +=+ 

where nn is the location of the record within the Data Base. 

The record in EBCDIC is printed using a 25A4 format. The rec- 

ord in hexadecimal is printed using a 10Z8 format. An example 

of the output for the DUMP function is shown in Figure 116. 

The fourth output format is used by the CHECK and 

ADD functions. After reading the control card and checking it 

for errors, the information contained on the card is reformat- 

ted and written out to the printer. If any error is detected, 

the error messages pertaining to data contained on the card are 

printed first. 

The panel definition cards, after being read and 

checked for errors, are printed in the following format: 

nn.) pnl nm, TYPE=tt, nv VERTICES—INPUT COORD— —ABSOLUTE 
COORD — 

(Mb YXl'  Ml)  (Ml' SX1» Ml) 

(Mnv; yynv/ zznv) (axnv, aynv, aznv) 
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where: 

nn 

pnl nm 

tt 

nv 

xxifYyi»zzi 

axi#ayi/axi 

is the panel number 

is the panel name 

is the panel type 

is the number of vertices used to define 
the panel 

are the x, y, and z coordinates for the 
ith vertex of the panel, in the crew 
station system of coordinates, where 
i=l, nv. 

are the x, y, and z coordinates of the 
ith vertex of the panel, converted to 
the COMBIMAN system of coordinates, 
where i=l, nv. 

After all the panel definition data are printed, 

CBMCM prints the control data using the following format: 

cntl nm tt pnl ref. v.# (xx,y_Y, z_z) TO (ax,ay_,a_z) & (rx,ry) 

where: 

cntl nm is the 8 character name of the control 

is the 2 digit control type tt 

pnl ref 

v.# 

xx 
yy 
zz 

ax 
ay 
az 

rx 
ry 

is the panel where the control is loca- 
ted (if applicable) 

is the reference vertex number for that 
control (if applicable) 

are the three dimensional coordinates 
(relative or absolute) which define 
the location of the control 

are the absolute three dimensional 
coordinates which define the location 
of the control in the COMBIMAN system of 
coordinates 

are the two dimensional relative 
coordinates  of  the  control.   If  the 
control  is not defined relative  to a 
panel, rx=ry=0.0. 

240 



An example of this fourth output format for the 

$ADD function is shown in Figure 117. 

The fifth and last format is similar to that used 

for the ADD function input, and is used for the PRINT function 

when a valid membername is specifiea. The main difference 

between this format and the fourth is that this format does not 

print the original input data used to add the member to the 

Data Base. After printing the index record for the member, the 

program CBMCM prints the panel aefinition data in the following 

format: 

nn.) pnl nm, TYPE=tt, nv VERTICES--ABSOLUTE COORDINATES-- 

(xxlf yylf zzx) 

where: 

nn 

pnl nm 

tt 

nv 

xxifyYi»zzi 

(xxnv» YYnv zznv) 

is the panel number 

is the 8-character name of the panel 

is the panel type 

is the number of vertices which define 
the panel 

are the x, y, and z coordinates of the 
ith vertex of the panel, in the COMBI- 
MAN system of coordinates, where i=l, nv. 

After printing the panel definiton data, the pro- 

gram prints the control data using the following format: 

cntl nm tt pnl ref v# (ax, ay, az) (rx, ry) 

where: 

cntl nm is the 8 character name of the control 

tt is the 2 digit control type 
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pnl ret is the panel on which the control is 
located (if applicable) 

v# is the reference vertex number of the 
panel for that control (if applicable) 

ax are the three dimensional coordinates 
ay whicn define the control in the 
az COMBIMAN system of coordinates 

rx are the two dimensional relative 
ry coordinates  of  the  control.   It  the 

control was not defined relative to a 
panel, rx=ry=0.0. 

An example of the output for the $PRT function 

using tne fifth format is shown in Figure 118. 

5.4  PROGRAM MESSAGES - INCLUDING ERROR CORRECTION 

Tne program CBMCM prints both information and action rela- 

tea messages.  The message format is as follows: 

CBMlnni message text 

where 

nn is the message number 

i indicates  the  action code  (^informa- 
tional, A=action to be performed), and 

message text     is the text of the message. 

Unless otherwise noted, all messages are generated by the rou- 

tine CBMCM. 

The messages are as follows: 

CBM10 0I   control card image 
Reason: User submitted a control card. 
System Action:  Continues processing. 
User Action:    None. 
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CBM101A    operation UNKNOWN OPERATION. 
Reason:        The operation on the control  card 

shown in the previous CBM100I mes- 
sage , is unknown. 

System Action:  Ignores this control card. 
User Action:    Correct the card and resubmit. 

CBM102A    panelnumber INVALID PANEL NUMBER FOR POINT 
controlname. 
Reason:        The panel number  specified by the 

control  definition  card  does  not 
exist. 

System Action:  Assumes that the control is defined 
in absolute coordinates. 

User Action:    Delete  the  crew  station  member, 
correct the card, and resubmit. 

CBM103A    vertexnumber INVALID VERTEX NUMBER FOR POINT 
controlname. 
Reason: The panel  in which the control  is 

defined does not have vertex ver tex- 
number • 

System Action:  Uses vertex number 1. 
User Action:    Delete  the  crew  station  member, 

correct the error , and resubmit. 

CBM104A    Z NOT ZERO, PANEL & VERTEX NOW ZERO FOR POINT 
controlname. 
Reason:        A panel number and a vertex number 

are specified, but the Z value is 
not zero. 

System Action: Makes Z zero and continues process- 
ing. 

User Action:    If setting Z equal to zero corrects 
the problem, no action needed. 
Otherwise, delete the crew station 
member , correct the data card and 
resubmit. 

CBM105A    NO NAME GIVEN, operation IGNORED 
Reason: This operation requires a crew sta- 

tion member name, but no name is 
specif ied. 

System Action:  Ignores the operation. 
User Action:    Supply the member name and resubmit. 

CBM106A    member name NOT FOUND. 
Reason:        For the DELETE, DUMP, PUNCH or PRINT 

function, the specified crew station 
member name does not exist. 

System Action:  Prints the Crew Station Data Base 
directory. 

User Action:    Correct the error and resubmit. 
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CBM107A NUMBER OF   PANELS/CONTROLS   INVALID  FOR   MEMBER 
member name. 
Reason:        The number of panels or controls as 

specified on the ADD function con- 
trol card ($ADD) is either less than 
1 or greater than 300. 

System Action:  Ignores the control card. 
User Action:    If the number as specified is less 

than 1 , correct and resubmit. If 
the number as specified is greater 
than 300, split the crew station 
definition into two units and add 
them separately. 

CBM109A    axis FOR Y INVALID, MEMBER IS member name. 
Reason:        During the ADD function ($ADD) , the 

direction of the user's Y-axis is 
not F , A , L , R , U or D. 

System Action:  Ignores the control card. 
User Action: Correct the control card and resub- 

mit. 

CBM110A    axis FOR Z INVALID, MEMBER IS member name. 
Reason: During the ADD function ($ADD) , the 

direction of the user's Z-axis is 
not F , A, L , R, U or D. 

System Action:  Ignores the control card. 
User Action: Correct the control card and resub- 

mit. 

CbMlllA    X&Y , X&Z OR Y&Z ARE COLINEAR FOR MEMBER membername. 
Reason: The directions of two or more of the 

user's axes are the same (ex. X=L, 
Y=U & Z=U or X=L , Y=U & Z=L) . 

System Action:  Ignores the control card. 
User Action:    Pick unique directions for the axes 

and resubmit. 

CBM112A    DIRECTORY IS FULL, CANNOT ADD membername. 
Reason:        No space is available  in the Crew 

Station Data Base directory to add 
an entry for this member. 

System Action:  Ignores the control card. 
User Action:    Delete a member and resubmit. 

CBM113A    PANEL IS ZERO, BUT POINT IS NOT FOR membername. 
Reason: In defining a  control, either  the 

panel number and the vertex number 
must be zero , or both numbers must 
be non-zero. Note that blank entry 
is converted to zero. 

System Action:  Takes  the  control  definition  as 
absolute. 

User Action:    Delete the crew station, correct the 
error and resubmit. 
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CBM114A member name  ALREADY  EXISTS. 
Reason 

System Action: 
User Action: 

User  tried  to add a  crew station 
definiton under a name that already 
exists on the Data Base. 
Ignores the control card. 
Use a new name, and resubmit. 

CBM115A 

CBM116A 

CBM117A 

CBM119A 

CBM120I 

END OF DATA. 
Reason: 

System Action: 
User Action: 

The end of file was found before the 
END Program control card ($END). 
Terminates the program. 
Check  to  make  sure  that  all  the 
control cards are processed. 

I/O ERROR ON RECORD recordnumber (INDEX) 
Reason: 

System Action: 
User Action: 

on An I/O error occurred 
Station Data Base. 
Terminates the program. 
Contact systems programmmer 

the Crew 

I/O ERROR ON RECORD recordnumber (DATA) 
Reason: 

System Action: 
User Action: 

An I/O error occurred on the Crew 
Station Data Base. 
Terminates the program. 
Contact systems programmer. 

NEW MEMBER,      member name ,      HAS      nn      PANELS AND nn 
CONTROLS. 
Reason: 

System Act ion: 

User Action: 

The user added a crew station de- 
finition to the Data Base. 
The new crew station is added to the 
Data Base . 
None. 

COORDINATES 
coordinate. 
Reason: 

ARE TRANSLATED TO seat reference point 

System Action: 
User Action: 

The user added 
finition to the 
The addition is 
None. 

a crew station de- 
Data Base, 
accepted. 

CBM121I    COORDINATES GIVEN AS 
F , AND U. 
Reason: 

axis, axis AND axis ARE NOW R , 

System Action: 
User Action: 

The user added a crew station de- 
finition to the Data Base. 
The addition is accepted. 
None. 
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CBM122I    PROGRAM END. 
Reason:        The  End  Program  function  control 

card ($END) or the end of the file 
card is encountered , or there is an 
I/O error. 

System Action:  Terminates the program. 
User Action:   Check to make sure that all control 

cards  are  accepted ,  and  processed 
correctly. 

CBM123I    member name DELETED. 
Reason: The  user  submitted  a  delete  Crew 

Station Definition function control 
card ($DEL). 

System Action:  Makes the requested deletion. 
User Action:    None. 

CBM124I    INITIALIZED. 
Reason:        The  user  requested  that  the  Crew 

Station Data Base be initialized. 
System Action:  The Data Base is initialized. 
User Action:    None. 

CBM125A    PANEL NOT DEFINED FOR CONTROL controlname. 
Reason: To define a control, the user speci- 

fied the control in a panel not 
found in this crew station. 

System Action:  Assumes that the control is defined 
absolutely. 

User Action: Make sure that the panel is defin- 
ed.  Correct and resubmit. 

CBM126I    member name PUNCHED. 
Reason:        The  user  requested  that  member 

membername be punched on cards. 
System Action:  Punches the data. 
User Action:    None. 

CBM127A   NO SPACE, CANNOT ADD membername. 
Reason:        There  is not enough  space  in the 

data  base  to  hold  the  requested 
addition. 

System Action:  Ignores the control card. 
User Action:   Compress the Data Base and resubmit. 

CBM12 8I    membername WAS IN PLACE. 
Reason:        The  user  requested  that  the  Data 

Base be compressed. The member, 
membername, was already compressed 
and not moved. 

System Action:  The named member was not moved. 
User Action:    None. 
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CBM12 91    member name NOW IN PLACE. 
Reason:        The  user  requested  that  the  Data 

Base be compressed. The member , 
member name was not in place , and 
therefore has been moved to facili- 
tate compression. 

System Action: The member is moved to another loca- 
tion in the Data Base. 

User Action:    None. 

CBM130A    panel name USED IN PANELS panelnumben AND 
panelnumber?. 
Reason: In the crew station member defini- 

tion, two panels have the same 
name. The number of these panels 
are panelnumberi and panel- 
number,; . 

System Action:  Both panels are accepted in spite of 
the duplicate names. 

User Action:    Delete the definition, change one of 
the names, and resubmit. 

CBMlilA    panelname HAS SAME PANEL NUMBER AS panelnumber. 
Reason: In the crew station definition, two 

panels have the same panel number. 
System Action:  Both panels are acepted.  Note that 

references to the second will cause 
a reference to the first. 

User Action:    Delete the crew station definition, 
correct the error , and resubmit. 

CBM132A    controlname IS A DUPLICATE NAME. 
Reason: In adding a crew station definition, 

two controls have the same name. 
System Action: Only the first control can be refer- 

enced. 
User Action:    Delete the definition, change one of 

the names to make it unique , and 
resubmit. 
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SECTION 6 

COMBIMAN VISIBILITY DATA BASE MAINTENANCE PROGRAM (CBMVM) 

One of the important functions provided by the interactive 

program CBM05 is the VISIBILITY PLOT function. This function 

evaluates the interaction of the visual man-model with a crew 

station. It uses the eye location of the current man-model and 

the three dimensional coordinates of selected crew stations, 

stored on the Visibility Data Base, to generate on-line plots 

of the man-model's field of vision. Note that the Visibility 

Data Base may contain the same geometric panels as the Crew 

Station Data Base, or alternately a subset of the Crew Station 

Data Base, or an entirely different set of panels and 

contours. A data flow of the program CBMVM is shown in Figure 

119. 

6.1  AVAILABLE PROCESSING 

The program CBMVM allows the user to create and maintain 

the Visibility Data Base. Input data are supplied on 

80-character computer cards or card images on magnetic tape or 

direct access device and are processed according to the user's 

selection of control commands. These commands allow the user 

to add or delete members, to print information about existing 

members, or to list contents of the Data Base. It can also be 

used to compress the members within the Data Base to maintain 

continuous blocks of available disk space. 

The control cards may be input in any order with one ex- 

ception: when the Data Base is created for the first time or 

is reinitialized, the $INT (initialize) control card must 

precede all other control cards and member definitions. 
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Figure 119.  Data Flow for Program CBMVM. 
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6.2  RESTRICTIONS AND LIMITATIONS 

A maximum of 20 crew station members may be added to the 

Visibility Data Base. Each member may contain up to 15 panels 

or contours. The panels and contours may consist of two to 100 

vertices. The large number of vertices per panel allows a 

greater accuracy of approximating curved edges than is possible 

with the Crew Station Data Base. These vertices must be input 

in consecutive order, as described in Paragraph 6.3.1. 

The total number of records available for coordinate 

information for members on the Visibility Data Base is 1979. 

Other limitations are described in Paragraph 6.2.3. 

6.3  HOW TO USE CBMVM 

The example used to illustrate this program is based on 

the A7E-01 crew station shown with the seated man-model as 

shown in Figure 4. The panels and edges of the A7E-01 crew 

station are combined to produce a visibility member consisting 

of three panels: the upper and lower windows, and the cockpit 

canopy. These panels are shown in Figure 120 , along with the 

three-dimensional coordinates used to define points along the 

panel boundaries. 

6.3.1   Input Data Specification 

Input data format to CBMVM is similar to that of 

CBMCM, except that the adjacent panels and edges can be 

combined into panels for input to CBMVM. 

The program CBMCM is set up to accept any three 

dimensional cartesian coordinate system. The user must also 

supply the program with the three-dimensional coordinates of 

the Seat Reference Point (SRP) with respect to the origin of 

crew station coordinate system. 
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Figure   120.     X,   Y  and   Z   Coordinates  of  A7E-01  Boundaries. 
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Directions of the x, y, and z axes are A for Aft, 

F for Forward, L for Left, R for Right, U for Up, and D for 

Down. CBMVM converts the given coordinates to the COMBIMAN 

coordinate system (x=F, y=L , z=U , and SRP= (0 ,0 ,0) ) . (See 

Figure 120.) 

The maximum number of vertices allowed for each 

panel of the crew station is 100. These vertices must be input 

consecutively, going either clockwise or counterclockwise along 

the perimeter of the panel as explained in Paragraph 6.3.2.1. 

6.3.2   Processing Specification 

The functions available to CBMVM users are the 

same as those for program CBMCM excluding the one to punch a 

member. The function request formats are punched one request 

per card and are shown in Figure 121. All control cards can be 

used anytime in any order except that the $INT card must be the 

first control card to initialize or re-initialize the Data 

Base. The format and necessary parameters of the control cards 

are explained in the rollowing paragraphs. 

6.3.2.1   ADD VISIBILITY MEMBER Function 

&ADD membername type nbnds srpx srpy 
srpz x y_ z_ xx y_y_ z_z (followed by 
visibility member definition). 

The ADD VISIBILITY MEMBER function adds 

the input data under the member name membername to the 

Visibility Data Base. The membername is limited to a length of 

eight characters. Type is a two-digit right justified integer 

that can be either 0 or 1. If type=0 , the program checks the 

panel vertices for clockwise or counterclockwise entries. 

Type=l avoids this test. Nbnds is a right justified 

three-digit integer, which specifies the number of panels 

associated with a membername.  The SRP coordinates are srpx, 

255 



eng 
* <"       ens 
c c hi «"s 

O  d)  <U •> B 
-H 3 ja o> e 
Q- o D "*; 
O W 2 •» J 

ETO^S en * 

msnass 
V \ \ \ V \«h,feV 

a 1 I   ill Egmgs 
tf •-!    X     en * 
v\ s vs sis 

U3 
6H 

> 3 
en a 
en R 
CO m 
s> R 
en g 

to 3 
CO 

en K 

X!     en K 
g)     enS 

i 

*f i 
I) c 
E 

\ \\ \ WeVg- 

O 

•U 
fC 
B 
U 
0 

M 
RJ 
U 

H 
O 
M 
+J 
C 
0 u 

m 
u 
g 
VI 
&1 
o 
M 

CM 

a) 
M 

•H 
fa 

aj^^l 

CO 
r-\ 
0) 
G 
to 
ft 

O 
m 
-p 
rd 

B 
o 

CM 

H3 
U 
rd 
U 

S-l 
QJ 

S i 
u 

rd 
H 
Di 
o 
u 
ft 

CN 
CM 

•H 
fa 

(0    CJ 
c c u 
OHO 

•H   3 .5 
•u tr I 
a ai 3 
QUIZ 

CO 

+J 
rd 
C 

•H 
T3 

O 
O 
u 
M 
O 
m 

-p 
rd 

o 
fa 
TJ 
M 
rd 
U 

QJ 
s 

1 
CQ • 
U en 

e <u 
rd C 
M rd 
tnft 
o 
S-l M-l 
ft o 

m 

Q) 
M 

cn 
•H 
fa 

256 



srpy, and srpz and are entered as real numbers in F6.2 format. 

A decimal point, if omitted, is inserted by the program in 

between the second and third digits from the right. X, Y, and 

Z indicate the directions of the positive x, y, and z 

coordinates respectively, (A, F, L, R, U or D) . JTX, y_y_, zjz are 

two letter abbreviations for the axis labels and directions of 

the input coordinate system when the operator is seated in the 

crew station. Examples of these values are FS (Fuselage 

Station-aft), WL (WaterLine-up), or BL (ButtLine-right). 

Each panel is defined by a card 

containing its sequence number (seq.#), panelname, and number 

of coordinates (# coord) within the panel on one card and xyz 

coordinates of each vertex on separate cards. Figures 122 and 

123 show the format for these input cards. 

Seq.# and # coord are 3-digit right 

justified integers; the panelname can be up to 28 characters 

long. The three-dimensional coordinates of vertices are input 

as real numbers in F6.2 format, one set to a card. A decimal 

point, if omitted, is inserted between the second and the third 

digits from the right. 

An example of the ADD VISIBILITY MEMBER 

function is shown in Figure 124. The first outlined area con- 

tains the &ADD control card. The associated panels consist of 

a panel name card (area 2) followed by the specified number of 

three-dimensional coordinate data cards shown in the third 

outlined area. 

If the program detects an error in the 

input data the member will not be added to the Data Base. 
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1 
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22379 551 12324 
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21893 519 12059 
215 7V 460 U37o 
2131* 427 11735 
21109 36 2 Hole 
2C914 261 I15d4 
20914 000 11534 
20914 -281 1 1534 
21109 -3o2 11616 
21314 -42 7 11735 
21579 -437 11876 
21393 -519 12059 
22096 -54o 12157 
22379 -551 12324 

2.27<?3 -53<* L2535 

1 
2 

002v«INOSCrtEE.\ ,    FRONT   TOP                  17 
22 763 584 12535 
23000 57d 12oo5 
Z3ZIZ 563 12734 
23444 541 12903 
23731 470 13059 
23941 405 13173 
24109 2"»2 13286 
24212 200 13341 
24212 000 13341 
24212 -ZOO 13341 
24109 -292 132S6 
239*1 —*Oo 13L73 
23731 -470 13059 
23444 -5*1 12901 
23212 -568 12784 
23000 -573 12o65 
22763 -5d4 12535 

003C0CK.PIT   CANOPY   CIEARLI.NE   1   92 
29v»7 000 13550 
29404 24 7 13460 
293ol 622 l332o 
29322 332 13201 
292ol 1054 13024 
29209 124j 12 360 
29U2 1378 12 700 
29 114 1503 12557 
2906 7 1589 12415 
29002 1730 12233 

29209 -1243 12853 
292ol -1054 13024 
29322 -   832 13201 
293&1 -   622 13326 
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29 44 7 000 13550 

Figure 124.  Sample Data for $ADD Member Function, 
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6.3.2.2 CHECK  VISIBILITY   MEMBER Function 

&CHK member name type nbnds srpx srpy srp 
5 i i E H H (followed by visibility 
crew station definition). 

The CHECK VISIBILITY MEMBER function 

operates in the same way the ADD VISIBILITY MEMBER function 

does except that the member is not added, but is only checked 

for errors. 

6.3.2.3 DELETE VISIBILITY MEMBER Function 
&DEL member name 

The DELETE VISIBILITY MEMBER function 

removes a given membername from the Data Base. In order to 

make the space occupied by the deleted member available, 

COMPRESS VISIBILITY DATA BASE function must be used. 

6.3.2.4 COMPRESS  VISIBILITY   DATA   BASE   Function 

&CMP 

The COMPRESS VISIBILITY DATA BASE 

function compresses used space and maximizes the continuous 

unused space in the Visibility Data Base. 

If the message "CBM527A NO SPACE, CANNOT 

ADD membername" is encountered during an &ADD operation, it is 

necessary to use compress function first and then attempt to 

add again.  If the message reappears, the Data Base is full. 
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6.3.2.5 DUMP VISIBILITY MEMBER Function 

&DMP membername or 
&DMP 

The DUMP VISIBILITY MEMBER function 

prints the contents of the specified visibility member 

membername or by default prints the entire Visibility Data Base 

if no member name is specified. The format of the output is as 

follows: 

RECORD nn 

+=+ first half of record in EBCDIC +=+ 

+=+ second half of record in EBCDIC +=+ 
+=+ complete +=+ 

+=+       record +=+ 

+=+             in +=+ 

+=+              Hexadecimal +=+ 

where: 

nn  - is the sequence number of the record on the Data 
Base and 

+=+ - is delimeter for the data. 

This function is primarily used as a 

debugging aid for Input/Output errors. 

6.3.2.6 PRINT VISIBILITY MEMBER Function 

&PRT membername or 
&PRT 

The PRINT VISIBILITY MEMBER function 

prints the data contained in the specified membername in a 

format similar to the input to the ADD VISIBILITY MEMBER 

function. Specifying no name or a nonexistent name causes a 

printout of the list of members and their extents on the Data 

Base, as well as the origin and orientations of their 

coordinate data. 
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6.3.2.7   INITIALIZE VISIBILITY MEMBER Function 

&INT 

The INITIALIZE VISIBILITY MEMBER 

function is used primarily to establish a Data Base, although 

it may be used to return the data base to its original unused 

state. 

6.3.2.8   END PROGRAM Function 

&END 

The  END  PROGRAM  function  terminates 

execution of the program CBMVM. 

6.3.3 Submitting a Processing Request 

The sequence of Job Control Language (JCL) cards 

needed to execute the program CBMVM are shown in Figure 125. 

Initialization of the Data Base for the first time requires 

allocation of space on disk for the Data Base and is 

accomplished by the "//FT09F001 DD" cards shown in Figure 126 

and the $INT control card initializes the Data Base. The 

"//FT09F001 DD" card in Figure 125 is used for all subsequent 

processing requests. The &END control card is always the last 

control card and it ends the program CBMVM. 

6.3.4 Output Data Interpretation 

Output generated by the program CBMVM, which 

controls page formatting and identifies each page with the 

source program name (CBMVM) , date, and time of program 

execution, and page number, falls into five format types. 
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The first type of output is generated by the &INT , 

&CMP , &DEL and &END functions. The output for these functions 

indicates the start and end of processing associated with the 

specified function. The COMPRESS function, however, generates 

additional messages indicating that a certain member was, or 

was not, moved in the process of combining unused space. An 

example of this format, for the COMPRESS function, is shown in 

Figure 127. 

The second type of output is generated by the 

PRINT function with a blank membername field. This causes a 

listing of the entries in the directory of the Data Base in the 

following format: 

nn.) membername, EXTENT (nl , n2) , nb PANELS, 
ORIGIN = (x,y,z) , ORIENT = (a ,b ,c) , 
AXES HEADINGS = (xx , yy , zz) 

wnere: 

nn identifies  the  record  number  of  the 
member within the directory 

membername        is the 8 character name of the member at 
record nn 

nl is  the  location  of  first  record  of 
membername 

n2 is  the  location  of  last  record  of 
membername 

nb is the number of panels associated with 
the member 

x is the location of the SRP in the 
y original coordinate system 
z 

a are the original orientation of the 
b positive x, y and z axes, respectively. 
c 

xx are the original axes headings for the 
yy positive x, y and z axes, respectively. 
zz 
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This information was originally supplied to the 

Data Base by the &ADD control card. An example of the output 

of the &PRT function is shown in Figure 128. 

The third type of output is generated by the DUMP 

function. For the member specified on the &DMP control card, 

the directory information in the second format is printed 

first. It is followed by records of the member printed in the 

format shown in Paragraph 6.3.2.5. The record in EBCDIC is 

printed in a 30A4 format and for the hexadecimal output, 15Z8 

format is used. 

The DUMP function is used primarily as a debugging 

aid for Input/Output errors. An example of the DUMP functon 

output is shown in Figure 129. 

The fourth output format is used by the CHECK and 

ADD functions. The first item printed out is a reformatting of 

the information on the control card. Then, each panel 

definition along with its input and absolute coordinates are 

printed.  The format is: 

nn.) bndnm,nv VERTICES - INPUT COORD--ABSOLUTE COORD-- 
(xll »   yn »   zil)    to   (x2i,   Y2i #   Z21) 

•I ii ii ii n H 

n n II ii ii H 

(xlnv 'Ylnvzlnv)   to   <x2nv'Y2nv'z2nv) 

where: 

nn is the panel sequence number 

bndnm is the boundary name  (8 characters or 
less) 

nv is   the   number   of  vertices   for   the  panel 

xli'yii'zli coordinate   of   ith   vertex   of   the   panel   in 
the      original      system      of      coordinates 
(i=l ,nv) 

x2i'Y2i'z2i coordinates    of     the     ith    vertex    of     the 
panel,        converted        to        the        COMBIMAN 
coordinate  system  (i=l,nv) 
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An example of the output generated by the &ADD 

function is shown in Figure 130. 

The fifth and last format is used by the PRINT 

function output. In this output the original input coordinates 

are not printed. The directory information is printed first 

and is followed by the panel definition data. 

nn.) bndnm, nv VERTICES — ABSOLUTE COORDINATES 

(xl/   Ylf   zi) 
nun 

• n n 

(xnv»   Ynv   znv) 

where: 

nn is the panel sequence number 

bndnm is the panel name (8 characters or less) 

nv is   the   number   of   vertices   which 
constitute the panel 

An example of this format is shown in Figure 131. 

6.4  PROGRAM MESSAGES  - INCLUDING ERROR CORRECTION 

The  program  CBMVM  prints  out  information  and  action 

related messages.  The message format is: 

CBM5nni message text 

where: 

nn is the message number 

i. indicates      the     action     code 
(I=informational,    A=action   to   be 
performed). 

message text     is the text of the message. 
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CBM5001    control card image 
Reason:        User has submitted a control card. 
System Action:  Reads the control card. 
User Action:    None. 

CBM501A    operation UNKNOWN OPERATION. 
Reason:        The operation on the control card 

(shown  in  the  previous  CBM500I 
message) is unknown. 

System Action:  This control card is ignored. 
User Action:    Correct the card and resubmit. 

CBM503A    vertexnumber INVALID VERTEX NUMBER FOR POINT 
panelname. 
Reason:        The order in which the vertices are 

given is not in a clockwise or 
counterclockwise direction. 

System Action:  Vertex number 1 is used. 
User Action:   Delete the member, correct the error 

and resubmit. 

CBM505A   NO NAME GIVEN, operation IGNORED. 
Reason:        This  operation  requires  a  member 

name, but none was supplied. 
System Action:  The operation is ignored. 
User Action:    Supply the member name and resubmit. 

CBM506A   member name NOT FOUND. 
Reason:        For the Delete function (&DEL) , Dump 

function (&DMP) , or Print function 
(&PRT) the specified visibility 
member name does not exist. 

System Action:  The directory of the visibility data 
base is printed, instead of 
performing the requested function. 

User Action:    Check   the   control   card   for 
nonexistent member name. 

CBM507A    NUMBER OF PANELS INVALID FOR MEMBER member name. 
Reason:        The number of panels as specified on 

the ADD function control card (&ADD) 
is either less than 1 or greater 
than 15. 

System Action:  The control card is ignored. 
User Action:    Correct and resubmit. 

CBM508A    axis FOR X INVALID, MEMBER IS membername. 
Reason:        During the Add function  (&ADD)  the 

direction of the user's X-axis is 
not F , A , L , R , U or D. 

System Action:  The control card is ignored. 
User Action:    Correct and resubmit. 
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CBM509A    axis FOR Y INVALID, MEMBER IS membername. 
Reason: During the Add function (&ADD) , the 

direction of the user's Y-axis is 
not F , A , L , R , U or D. 

System Action:  The control card is ignored. 
User Action:    Correct and resubmit. 

CBM510A    axis FOR Z INVALID, MEMBER IS member name. 
Reason:        During the Add function (&ADD) , the 

direction of the user's Z-axis is 
not F , A , L , R , U or D. 

System Action:  The control card is ignored. 
User Action:    Correct and resubmit. 

CBM511A    X&Y , X&Z OR Y&Z ARE COLLINEAR FOR MEMBER membername. 
Reason:        The directions of two axes are the 

same (ex. X=L, Y=U, and Z=U). 
System Action:  The control card is ignored. 
User Action:    Pick unique directions for the axes 

and resubmit. 

CBM512A    DIRECTORY IS FULL, CANNOT ADD membername. 
Reason:        No space is left in the Visibility 

Data Base directory to add an entry 
for this member. The directory can 
hold only 20 membernames. 

System Action:  The control card is ignored. 
User Action:    Delete one or more members, compress 

the Data Base , and resubmit. 

CBM514A    membername ALREADY EXISTS. 
Reason:        User  has  tried  to  add  a  member 

definition under a name that exists 
in the Data Base. 

System Action:  The control card is ignored. 
User Action:    Use a new name, and resubmit. 

CBM515A    END OF DATA. 
Reason: The end of file was found before the 

END Program control card (&END). 
System Action:  The program is ended. 
User Action:    Check  to  make  sure  that  all  the 

control cards are processed. 

CBM516A    I/O ERROR ON RECORD recordnumber (INDEX) . 
Reason:        An  I/O  error  occurred  on  the 

Visibility Data Base. 
System Action:  Terminates the program. 
User Action:   Contact Systems Programmer. 

CBM517A   I/O ERROR ON RECORD recordnumber (DATA). 
Reason: An   I/O   error   occurred  on  the 

Visibility Data Base. 
System Action:  Terminates the program. 
User Action:    Contact systems programmer. 
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CBM519I NEW   MEMBER,  membername ,  HAS   nn PANELS. 
Reason:        The   user   has  added  a   member 

definition to the Data Base. 
System Action:  The addition is accepted. 
User Action:   None. 

CBM5 20I    COORDINATES ARE TRANSLATED TO seat reference point 
coordinate. 
Reason:        The user added a member definition 

to the Data Base. 
System Action:  The addition is accepted. 
User Action:    None. 

CBM521I    COORDINATES GIVEN AS axis , axis AND axis ARE NOW F, 
L , and U. 
Reason:        The user added a member definition 

to the Data Base. 
System Action:  The addition is accepted. 
User Action:    None. 

CBM522I    AXES HEADINGS ARE xx , y_y_ , AND zz. 
Reason:        The user added a member definition 

to the Data Base. 
System Action:  The addition is accepted. 
User Action:   None. 

CBM523I    membername DELETED. 
Reason:        The user submitted a DELETE function 

control card (&DEL). 
System Action:  The membername is deleted. 
User Action:    None. 

CBM524I    INITIALIZED. 
Reason:        The   user   requested   that   the 

Visibility Data Base be initialized 
using the Initialize Visibility Data 
Base Function (&INT). 

System Action:  The Data Base is initialized. 
User Action:    None. 

CBM527A    NO SPACE, CANNOT ADD membername. 
Reason:        There  is not enough space  in the 

data  base  to  hold  the  requested 
add it ion. 

System Action:  The control card is ignored. 
User Action:    Compress the Data Base and resubmit. 

CBM528I    membername WAS IN PLACE. 
Reason:        The user requested the Data Base be 

compressed. The member , membername 
was already compressed , and not 
moved. 

System Action:  The member was not moved. 
User Action:    None. 
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CBM529I member name  NOW  IN  PLACE, 
Reason: 

System Action: 
User Action: 

The user requested the Data Base be 
compressed,  the  member , membername 
was not in place, and therefore was 
moved. 
The Data Base is compressed. 
None. 

CBM531A    panelname HAS SAME NUMBER AS panelname, 
Reason: 

System Action: 

User Action: 

While adding a contour definition, 
two  panels  have  the  same  panel 
number. 
Both panels are accepted.  Note that 
references to the second will cause 
a reference to the first. 
Delete   the   member   definition, 
correct the error , and resubmit. 

CBM532I PROGRAM END. 
Reason: 

System Action: 
User Action: 

The End Program function control 
(&END) card, or an end of file is 
encountered , or there is an I/O 
error , or there is an unknown 
operation. 
Terminates program. 
Make sure that all control cards are 
accepted, and processed correctly. 

CBM534I    membername WITH nn PANELS HAS BEEN ADDED. 
Reason: Member has been successfully added. 
System Action:  Reads next control card. 
User Action:   None. 

CBM53 5A   membername NOT ADDED DUE TO nn ERRORS. 
Reason:        During  &ADD  operation,  the  system 

found nn errors. 
System Action:  Reads next control card;  member  is 

not added. 
User Action:    Correct error and resubmit. 

CBM5 36I MEMBER  membername  CHECKED,  nn  ERRORS. 
Reason: 

System Action: 
User Action: 

Dur ing  &CHK 
errors. 
Reads next control card. 
Correct and resubmit. 

the  system found  nn 

CBM537A DATA BASE IS NOT VISIBILITY DATA BASE, 
Reason: 

System Action 
User Action: 

First record in directory contains a 
keyword   'IVIS1   to   identify   a 
Visibility Data Base.  We accessed a 
data set without that keyword. 
Terminates program. 
Check JCL cards and access correct 
data set. 
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APPENDIX A 

COMBIMAN DISTRIBUTION TAPE DOCUMENTATION 

A.  CCNTENIS 

CCMtJlMAN   DISTRIBOTICN   TAPE    IS   AN    IBM   STANDARD LABEL* 
NINE    TRACK,16CGBPI,    DENS1TY=3,   PAR1TY=CDD,    IEhMGVE TAPE 
CONTAINING   T> C   PARTITIONED   DATA   SETS   AND   SIX   SEQUENTIAL 
DATA    SETS.      THE    VOLUME    SERIAL   FUR   THE   DISTRIBUTION TAPE 
TAPE   IS   CBMTPE.      THE   DAIA   CONTROL   BLOCK   PARAMETERS OF   THE 
DATA   SETS   ARE   DESCRIBED    IN   THE   FOLLOWING   TABLE. 

DA1ASET FILE LRECL RECFM BLKSIZE CkGANlZATiuN 

CCN3IMAN.TPDCCMNT 1 6C FB 3200 SEQUENTIAL 
CGMBIMAN.LGACLIB 2 0 13030 PART1TIUNED 
COMBlMAN.DSTRfcSRC 3 80 F5 3200 PARTITIONED 
CCMBIMAN.ANTHEATA 4 248 FB 248 SEQUENTIAL 
COMBI.MAN.CRSTCATA 5 368 F3 36d SEQUENTIAL 
CUMBIMAN.IMTDATA 6 150 V3S 3200 SEQUENTIAL 
CCMblMAN.SMPLANTH 7 8C FB 3200 SEQUENTIAL 
C0MBIMAN.V1SCATA 8 24C FB 240 SEQUENTIAL 

TFE   FIRST   FILE   CN   THE   TAPE   IS   A   SEQUENTIAL   FILE   AND 
CONTAINS   THE   DESCRIPTION   OF   ThE   DATA   SETS   ON   THE    TAPE   AND 
THE    INSTALLATION   PROCEDURE    IN   CARC   IMAGE   FORMAT. 

ThE   SECOND   FILE   CONTAINS   THE   LOAD   MODULES   CBM05,   OBMAM, 
C3MCM,   AND   CBMVM   AS   MEMBERS   OF   THE   PARTITIONED  DAIA   SET 
COMolMAN.LCADLIE.      LINK    EDIT   NAPS   OF   THESE   LOAD   NODULES   ARE 
GIVEN    IN   APPENDIX   0-1,   -2,   -3 t   AND   -4. 

FILE   3   OCNTAINS   SOURCE   MODULES   CBNCP2,    CBMCP3,   CBMCP4, 
0BMVS1,   CBMOFF,    CBMCM,    AND   OBMOFF   AS   MEMBERS   UF   A   PARTITIONED 
DATA    SET    COMBIMAN.DSTRBSRC-      ThE    GRAPhIC    SUBROUTINE   CALLS    IN 
CBMCP2*   CBMCP3,    C8MCP4,    CBMVS1,    AND   IBMGLD   ARE   WRITTEN   TO   BE 
EXECUTED   ON   AN   ON-LINE   GCULD   5C0C   ELECTROSTATIC   PLOTTER.       THE 
USEKS   MAY    HAVE   TO   ChANGE   THESE   OOCES   AND    COMPILE    AND   LINK   EDIT 
THESE    SUBROUTINES   TC   CBMC5   TO   USE   THE   PLOTTER   AT   THEIR   SITE. 
CBMOhFf    THE   FIFTh   :1tMBER,    IS   THE   CFFLINE   PLOT   ROUTINE.       IT 
USES   DATA   GENERATED   CM   UMT    11   DURING   A   COMBIMAN   RUN   WHEN   PFK7 
IS   ACTIVATED   TO   GET    AN   OFF-LINE   PLOT   CF   OOMBIMAN.      THE   CODE   IN 
CBMOFF   MODULE   IS   WRITTEN   FOR   A   CALCCNP   PLOTTER   DRIVEN   BY   A   CDC 
COMPUTER.      ThE   SIXTh   MEMBER»   CBMCM,   HAS   THE    SOURCE   LISTING 
OF   THE    MAIN   ROUTINE    WHICH   MAINTAINS   THE   OREh   STATION   DATA 
EASE    (C8MC0M).      THIS   MODULE   MAY   BE   ALTERED   TO   SUIT    THE 
DATA   ENTRY   OR   DIGITIZING   PROCEDURES   AT   THE   USER'S   FACILITIES 
TO   ADD   NEW   ORE*   STATION   CATA   OR   TO   MODIFY   EXISTING   MEMBERS. 
THE   SEVENTH   MEMBER   IN   THE   CATA   SET   IS   THE   SOURCE   US1ING   OF 
TnE   ASSEMBLER   SUBROUTINE    IBMGLD.       IBMGLO   IS   CALLED   FROM   THE 
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SUBROUTINE GSPGLC TC CONVERT THE ibM 2250 GRAPHIC CRDERS TC 
GOULu) TYPE PLCT CRDERS. LISTINGS UF THESE SLURCE MODULES ARE 
GIVEN    IN   APPENDIX   C. 

FILES   4    iHRCUGh    S   ARE    SEQUENTIAL    DAI A   SETS   AND   CCNTAIN 
DATA   NECESSARY   TC   EXECUTE   CBMC5.       IN   FILE   FCUR   THE   DATA   SET 
CGMBIMAN.ANTFCATA,    DESCRIBED    IN   SECTION   4,    hAS   THE   ANTHRGPC- 
METRIC   SURVEY   AND   REGRESSION   DATA   FOR    1967   USAF   PILCTSf    1968 
uSAF    wCMEN,    1966   CSAF   WOMEN   FLEERS,    1964   US   NAVY   FLYERS,    AND 
197J   US   ARMY    PlLCIS.      THE   JCL   CARDS,    PROGRAM   CONTROL   CARDS, 
MND   DATM   NECESSARY    TC   CKEAIE    THIS   DATA   SET   ARE   LISTED   IN 
APPcNDIX   D. 

FILE   5   HAS   THE    COMB IMAN.CRSICATA   DATA   SET   WHICH   CONTAINS 
THE   SEAT,    PANEL,    AND   CONTROL   DATA   FOR    THE   A7E-01   GREW   STATION 
CONFIGURATION.      THE    JCL    CARDS,   CCNTRCL   CARDS,   AND   DATA   USED   TO 
CREATE   THIS   DATA    SET   ARE    IN   APPENCIX   d. 

FILE   6   HAS   THE    CATA   SET    CCMtS IMAN. IN ITDAT A   WHICF   CONTAINS 
DATM   NECESSARY   TC   GENERATE   THE   CCMblMAN   LINK   SYSTEM   AND   PROMPT 
INC   MESSAGES. 

FILE   7   FAS    THE    DATA   SET    CCMB IMAN.SMPLANTH   WHICH   CONTAINS 
18   SETS   OF    SAMPLE   ANTHROPOMETRY   FCR   THE   CARD   INPUT   CPTluN   OF 
THE    INPUT   12   ANTHROPCMETRIC   DIMENSIONS   FUNCTION   (SEE   SECTION 
2.2.12   AND   FIGURE   40   OF    THE   USER'S   GUIDE). 

FILE   fl   HAS   THE   DATA   SET   CCMd IMAN.WSOATA   WHICH   CONTAINS 
TFE   VISIBILITY   DATA    (SEE   SECTION   6   CF   CCMBIMAN   USER'S   GUIDE) 
FOR   THE   A7E-01   CREW    STATICN   CCNFIGURATION.       ThE   JCL   CARDS,    CGN 
TRCL   CARDS,    AND   CATA   uSEC   TC   CREATE   THIS   DATA   SET   ARE   IN   AP- 
PENDIX   F. 

B.       INSTALLATION   PROCEDURE 

TFE   GENERAL   PROCEDURE   DESCRIBED   HERE   TO   COPY   A   DATA   SET 
FROM   CCMBIMAN   DISTRIBUTION   TAPE   TO   DISK   CONSISTS   uF   TwO   STEPS. 
TFE   FIRST   STEP   ALLOCATES   SPACE   FOR   THE   DATA    SET   TO   DISK   USING 
PGM=IEF6R14.      THE   SECOND   STEP   COPIES   THE   DATA   SET   TO   DISK 
USING   PGM=IEHMGVE.       THIS   PROCEDURE    IS    SUGGESTED   BECAUSE   THE 
UTILITY    IEHMOVE    MAY    NOT    ALLOCATE    SUFFICIENT    SPACE   TC   LL.AD 
LARGE    DATA   SETS. 

//ALLCCATE JOE 
//ALLCC EXEC      PGM=IEFER14 
//DD1 DD   DSN=COMbIMAN.TPDCCMNT,DISP=(NEW,CATLG,DELETE), 
// SPACE=(TRK,( 1,1)),LNIT=DISK,VOL=SER=VCLUME, 
// DCB=(RECFM=FB,LRECL=8 0,BLKS1ZE=3200) 
// 
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THE    'VCLUME'    IN   VCL=SER=VOLUME   ShCULD   EE   CHANGED   TO   REFLECT 
TFE   DISK   VULUME. 

TI-5 DLB PARAMETERS FOR ALL THE DATA SETS ARE GIVEN IN THE 
TAoLE IN SECTION A OF THIS APPENDIX. THE SPACE PARAMETERS FOR 
THE   DATA   SLTS   ARE: 

CATASLT SPACE   PARAMETER 

CCMBlNAiN.TPDCCKNT (TPK,(1,1)) 
CCMBIMAN.LOAOLIB (TRK,(20,10,5)) 
rr-'Aut yAK    cnnorc { TRK , ( 5 , 1 , 2 ) ) 

(248,2000) 
(366,2000) 
(TRK,{ 1,1)) 
(TRK,{ 1,1)) 
(240,2000) 

THE JCL TL CCPY A PARTITIGNEC DATA SET, C0M6IMAN.LOADLIB, 
FRCM CEMTPE FILE 2 IS: 

//CGPYPOS JCE 
//COPY EXEC PGMMEHMCVE 
//SYSPRINT DD SYSCUT=A 
//SYSLT1 uD UNIT=SYSDA,SPACE=(TRK,11,1)),DISP=CLD 
//ColTPE DD   0N1T=TAPE,VCL=(PRIVATE,RETAIN,SER=CdMTPE), 
// 0ISP=CLD 
//CBMOSK DC UN 1T=DISK,VCL = SER=VCL0ME,DISP=CLD 
//SYSIN DC * 
CCPY P0S=CCMelMAN.LCADLie,ERCM=TAPE=(CBMTPE,2),T0=DlSK=VOLUME 

/* 
// 

TEL JCL TC CCPY A SEQUENTIAL DATA SET, COMBIMAN.ANTHDATA, 
FRC* CBMTPE FILE 4 IS: 

//COPYSEC  JCE 
//COPY     EXEC PGM^IEHMCVE 
//SVSPRINT DD SY5CUT=A 
//SYSUT1        DD   UNIT=SYSDA,SPACE=(TRK,(1,1)),D1SP=CLD 
//CLSMTPE DD   UNIT=TAPE,VCL=(PRIVATE,RETAIN,SER=CBMTPE), 
// DISP=CLC 
//CBMDSh DD   U,\IT=DISK, VoL = SER=VLLUME,DlSP = CLD 
//SYSIN DC   * 

CCPY   CS/\AME=CuMBIMAN.ANThDATA,FRGM=TAPE=(CBMTPE ,4), 
TC = D1SN=VCLUME 

/* 
// 
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APPENDIX C-l 

COMBIMAN SOURCE - CBMCP2 LISTING 

SUBROUTINE   CSKCP2IX,Y) 00001000 
C 00001100 
£«*************«**********•*»******        00001200 

C 00001300 
C              I'AfCPZ  -   PLOTS   KAN-KCDEL   ANC   CREk   STATION   CN   GCULC   FLOTTEk 00001400 
C 00001500 
C                       CALLED   EY   - 00001600 
C                                   CfcMCPl   -   MAIN   COMBIMAN   PLOT   ROUTINE 00001700 
C                                   C6MCP4   -   HEADING   PLOT   RCLTINE 00001800 
C 0O0C1900 
C                      CALLS   - 00002000 
C                                     PLCT         -   CALCCMP   RCUTINE    (CRAh   LINE) 0000*100 
C                                      SYKBuL   -   oOUL/0   CHARACTER    PLOT   RCUTINE 00002200 
C 0 00 02 300 
C                     OUTPUT   TO   - 00002400 
C                                     UNIT      '•,   -    PLOTTER   DATA 00002500 
C 00002600 
C                      PARAMETERS   - 00002700 
C                                     X   -   ARRAY   OF   X   VALUES   TO   BE   PLCTTEC 00002600 
C                                      Y   -   AkkAY    OF   Y   VALUES   TO    Bt    PLCTTEC 00002900 
C 00003000 
£•***************«*********«*«*****         000031UO 

C 00003200 
C                       COMMON      //   CEMbXY   //      MAN-PCCEL   XYZ   DATA 00003300 
C                                      PRCJECTEO   ENFLESHMENT    ELLIPSOIO   SURFACE   POINTS   -   XYZ. 00003400 
C                                      INCEX   ARRAY   TO   CEFINE   RELATIONSHIP   BETWEEN    POINTS   ANC 00003500 
C                                     LINKS. 00003600 
C                                      INCEX    ASRAY   TO   XYZ'S   TC   LCCATt    TANGENT   LINE   ENDPC1NTS. 00003700 

INTEGER   XYZK 00003800 
CCNMCN   /CEPbAY/   xYZEN(3ilCC0) ,XYZK(1CCC),MINTAN(2t4C ) , 00003900 

1                    yAXTAN(2,40) 00004000 
C 0000410c 
C                       CG^MuN      //   CorlXYZ   //      MAN-MODEL   ANC   WORKSPACE    XYZ   DATA 00004200 
C                                   MAN-MLOtL   JC1NT   ANC   ELLIPSE   CENTERS   (NEUTRAL   AND 0000t3u0 
C                                      PKCJCCTEO). 00004400 
C                                     WORKSPACE    PANEL    XYZ   DATA. 00004500 
C                                     KEY    TO   *XYZ   ARRAY   -   IDENTIFYING   EACH   PCINT    WITH   A   PANEL.      0000*600 
C                                   MAX   NUMBER   OF   XYZ'S,    WCRkSPACE-XYZ • S,    KEYS,   CONTROL 00004700 
C                                      PCINTS   ALLCWEC. 00004800 
C                                     NUKOtR   CF    LINKS,    KEYS.    XYZ'S,    LINK-XYZ'S,    WORKSPACE- 00004900 
C                                      XYZ'S,    CONTROLS,    ANC   C1MENS10NS. 00005000 
C                                     KtYTMb   BOOKKEEPING   AKRAY. 00005100 
C                                   CCNTRCL   POINT   DATA. 00005200 
c                            STATE  SWITCH  ARRAY. 00005300 

INTEGER    „XYZi\,CTLTYF,CTLPNL,CTLPNT,BLANKS,CTLN*M 00005400 
CCMCN   /CtMXrZ/   A Y ZC ( 3, 40 , 2 ) , XYZ ( 3 , 40 ), wXY Z (3 , 750) , wXYZK I 7501 , 00005500 

1 MAXXYZ,!"AXW,PAXKEY,MAXCTL,NLNKS,MSGX1U),IRSRV(2),MSGX12) ,00005 cOO 
2 1SRVY(2),MSGY(2), IWKSP12I ,KSGZ(2), ITASM2) , 0000570c 
3 KEYTAd(6,25C),CTLNAM<2, 15CJ, 00005600 
<.                      CTLTYPl150),CTLxYZ(5,150) ,CTLPNL<15C) , CTLPN I ( 150 ) , 00005900 
5 dLANKil31,NKEY,NXYZ,,MCiM,NLXYZ,NhXYZ,NCTL,ICSP,INPT, 000 06000 
6 ISW(72) 0000610G 

C 00u0o200 
3IPFNS10N   X(1),Y(1) 00006300 
INTEGER   CLANK.HIERUO) 00006400 
EQUIVALENCE    (ELAMK.ELANKS(1)) 0000c500 

C 00006600 
IF (IS*(13 ) .t«.1.ANC.NKEY.GT.NLNKS)    GL   TC   55 0000o700 

L                                      PLCT    NAN-MCCLL   LINNS   ANC   CRE»   STATION 00006900 
r  0000 7000 

288 



J   =   IAeS(KEYTAB(5, II) 
H1ERU)   «    1 
CALL    PLOT(X(1),V(1) ,3) 
DC   50   1=2,NLNKS 

J   =    lAbS(KEYTAB(5, 1) i 
K   =    KEYTABI 1, I ) 
HIER(J)    =    1 

DISPLAY   CNLY   HEAD   AND   NECK   LINKS    IF    ISM3) = 0   (CFF) 

IFUISWl3).Ea.0.ANC.CI.LE.5.CR.I.GE.ll)J.AND.ISM5).EG.C) 
* GC   TC   20 

C LCCATE COORDINATE OF PREVIGUS POINT IN THE CHAIN 

L = HIER(J-l) 
CALL PLCT(XlL>,Y(L 1,3) 

10  M = 2 

C CFEuK    IF    THE   LINE    IS    IN   OCIT    CR    INCLLDE   STATL*S 

IF    (KEYTA815, 1 1.LT.0.AN0.KEYTABI6,1 ) -LT.O)   M=3 
CALL    PLCT IX(I ),YI I I,M) 

20      J   =    IADS(KEYTAo(6, 1) ) 
IF    (J.tC. 1)    GO   TO    50 

PLOT    ENFLESFED   KAN-PCDEL 

30      KP   =    KEYTABl 1 , 1J+NLNKS-1 
L 1   ^   KP+KEYTASI6, I )-2 

35      CC   45   L2=KP,LI 
CALL   SY*60L(X(L2I-.04,Y(L2) ,.175, IF.,0.0,1,. 175,0) 

45      CCNTINOE 

IFIMINT AMI , 1 ) .EJ.U    GL    TC    5C 
LI   =   M M AM 1, D+NLNKS 
L2   =    M NTAN(2,IJ+NLNKS 
CALL    PLCT (X(L1 ),Y(LI I ,3) 
CALL    FLCT (X(L2),Y(L2),2) 
L 1   =    CAXT AM 1, 1 H-NLNKS 
L2   =   PAXTAM2, II «-NLNKS 
CALL    FLCT IA U 1 ), Y I L 1 > , 3 > 
CALL    FLCT(X(L2),Y(L2),2) 

5C   CONTINLE 

PLCT    CRFk,    STATION   PANELS 

5 5   CONTINUE 
IF    (NLNKS.tw.NKEY I    RETURN 
II   =    NLiMKS+1 

UL   60    1= I 1,NKEY 
K   =    K£| TAcI 1,I l + NXYZ+NLNKS 
CALL   PLCTU(K) ,Y(K),3) 
l»   =    2 
IF    (KEYTAB15, 1 ).LI.0.ANC.KEY1AM6,I ) .LI .0 )    h=1 
J   =    1ADSIKEYTAB(6, 1 ) ) 
L   =    K + l 
K   =    K+J-l 

00007100 
00007200 
00007300 
00007400 
00007500 
00007600 
OOC07700 
00007800 
00007900 
00008CC0 
00008100 
00008200 
00008300 
000084C0 
00008500 
0000660U 
0000870C 
00006600 
00G069O0 
000 09000 
00009 100 
000 09 200 
00009500 
000094UO 
00009500 
000 091.00 
00009700 
000096u0 
OOC09900 
00010000 
00010100 
00010200 
000103OC 
00010400 
00010500 
00010600 
00010700 
OUOlOdCu 
00010900 
00011000 
00011100 
00011200 
00011300 
000 11400 
00011500 
00011600 
000 11700 
0C011800 
O00119U0 
000 12000 
000 12 100 
000122u0 
00012300 
O00124U0 
00012500 
00012600 
00012700 
0001280u 
00012900 
00013000 
00013100 
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DC   6C   J=t,K 
60      CALL    PLCT (XI J) ,Y ( J J,M) 

30   CCMINUE 

RETURN 
ENC 

00013200 
00013300 
00013400 
00013500 
00013fc00 
00013700 
00013600 
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APPENDIX C-2 

COMBIMAN SOURCE - CBMCP3 LISTING 

C*»*«*«»»t»***»***»»*»«******»**»»* 00001000 
C 00001100 
C               C6KCP3   -    »RI1ES   CCtWdlKAN   DATA   FOR   OFF-LINE   PLOT   GN    LM1    11 00001200 
C 00001300 
C                       CALLEC   BY   - 00001400 
C                                     CEMC^l   -   IAIN   CCMoIKAN   PLCT   ROUTINE 00001500 
C 00001600 
C                      OUTPUT   TO   - 000C1700 
C                                  UNIT    11 00001800 
C 0U00190J 
C***»»*»»<,********#»»********»***»* 00002000 
C 00002 100 

SUBROUTINE   CuMCP3{CX,CY,SCLEfXZD1.XZC3,IEC . IPERSPI 00002200 
C 00002300 

INTEGER    ICXI20GC) 00002400 
REAL   CX(1),GY(11 00002500 

C 00002600 
C 00002700 
C                       CCKNON      //   CEMdXY   //      KAN-PCD EL   XYZ   DATA 00002600 
C                                   PRCJtCTEJ   ENFLESHMENT   ELLIPSCIC   SURFACE   PUNTS-   XYZ. 0O0G29UJ 
C                                      INDEX    AR.«AY   TC   CEFINE   RELATIONSHIP   DETWEEN   POINTS   AND 0CO0300J 
C                                      LINNS. 00003100 
C                                    INCEx   Akr-AY   1C   XYZ'S   Tr    LCCATE   TANGENT   LINE   ENDPCINTS. 00003200 

INTEGER   XYZK 00003300 
COKMCN   /CEKLXY/   XY Z EM 3,1CC0) ,XYZK<1CCO),MINT AN(2tAC) t 00003400 

1                    MAXTAM2.40) 00003600 
C 00003CC0 
C                       COMMON      //    CtMVEh   //      MAN-MODEL   ANL   wLRKSPACE   CISPLAY   DATA 00003700 
C                                     RuLLi    PITCH,    ANU   YAW   DATA. 00003600 
C                                      KAGMFICATICN   LEVEL. 0u003900 
C                                     XYZ   L.1SPLAY   OFFSETS. 0U004OC 
C                                     KANOt:   OF   VALUES    IN   X,Y,Z   CIRECTICN. 0000410J 
C                                      KAXIMUK   KANGt. 00004200 
C                                      MIMMOK   AND   MAXIMUK   X,Y,Z    VALUES. 00004300 
C                                     Cf-EGA   TRANSFORMATION   KATRIX. 000044uu 

REfL    KAGLVL 00004500 
CCKMCN   /CeMvEw/   HULL,FITCH, YAW,MACLVL,DGFFX,OCFFY,OCFFZ,AU,YO,ZD,   0000460J 

1 DU,Xh,YK,ZM,XC,YC, ZC.f'SGVI 19 1 ,OKEGA ( 3 , 3 ) tNCFF , 00004700 
2 ICKEGA,OFFSET(3) 00004800 

C 000049CO 
C COKUN // CEnXYZ // KAN-KCUEL AND WORKSPACE XYZ DATA 000050CO 
C KAN-MODEL JOINT ANC ELLIPSE CENTERS (NEUTRAL AND OOO051C0 
C Pf>CJECT£D). OOO052CO 
C wLRKSPAUE PANEL XYZ DATA. 00005300 
C KEY TC WXYZ AJ»RAY - ICENTIFYING EACH PC1NT WITH A PANEL. 00005400 
C MAX NUMOLK OF XYZ'S, WORKSPACE-XYZ ' S, KEYS, CONTROL 000055CO 
C PCINTS ALLCWEC. 00005600 
C NCKbE* CF LINKS, KEYS, XYZ'S, LINK-XYZ'S, WORKSPACE- 00005700 
C XYZ'S, UCNTHCLS, *NC CIKENSICNS. 0000580u 
C KEYTAe uGGKKEEPlNG ARRAY. 00005900 
C                                   CCNTRCL   POINT   DATA. 00006000 
c          STATE SWITCH ARRAY. 00006100 

INTEGER   WXYZK.CTLTY F , CT L PNL, CUPNT , BLANKS, CTLNJM 0000620C 
CCM1LN   /CfcMXtZ/   X»ZC(3,40,2) ,XYZ<3,4C ),WXYZ<3,750),WXYZK(750) , 00006300 

1 MflXXYZ,KAXw,KAXKEY,MAXCTL.NLNKS,KSGXlli),lRSKV(2l,«SGX(2),00006400 
2 ISKVY12),MSGY(2), I WK.SP ( 2 ) , KSGZ ( 2 I , 1 T« SK ( 2 ) , 0000o500 
3 KEYTAB(6,25C).C1LNAKI2, 15C), 00006600 
4 CTLTYPI150),CTLXYZ(5, 150) ,CTLPNL(15C) ,CTLPNT(150), 0000670u 
5 6LANi\S(l\,NKEY,NXYZ,NCIK,NLXYZ,NwXYZ,NCTL,lCSP,INPT, 000068C0 
6 ISM72) 00006900 

C 0O0O7OU0 
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INTEGER PVIEw 

IEC   =   0 
PVIEW   =   0CEGA(l,2)+LMEGA(2,3)+2 
TEPP   =   ABSIRCLU+ABSlPITCFi ) + AES< YAn) 
IF (TEMP.NE.O.)   PVIE*=4 
N   =   ISW125) 

PLCT NUMBER 
MAXD = NXYZ+NwXYZ+NLNKS 
WRITE (11 I 1000) KAXD,NwXYZ,NKEY,NLNNS,NXYZ.SCLE,XZDl,XZ03,N,IPERSP 

DC   2C    I=1,NAX£ 
1CX( 1 )   =    CXI I )*1CC. 

CONTINUE 
WRITE( 11 , 1C01)    I IDX( I ), 1=1 ,MAXC) 

DC   25    l=l,MAxC 
ICX < II   =    DY( 1)*10C. 

CONTINUE 
WRITE( 11, 1C01I 
WRITE (11 ,1C01) 
WRITE(11, 1001) 
WRITE (11,luOl) 

(IDX( I ), I=1,MAXC) 
(KCYlAol 1,1), I=1,NKEY) 
(K,EYTAB(5,1 )iI=ltNKEY) 
(KEYTA6U, 1 ), 1=1,NKEY) 

DC   50   1=1,2 
wHTEd 1,1002) 
WHTEll1,1002) 

5C   CONTINUE 

WRITE ( 11 ,10u3) 
v-RITE ( 11 . 1004) 
v»P ITE (11 , 1005) 
RETURN 

(MINTAM I , J) ,J=1 ,NLNKS) 
(MAXTANII .J)  ,J = lfNLNKS) 

lKSRV, ISRVY ,1 WKSP 
PVIEW.RGLL,PITCH,YA» 

C  
C 
c  
1000 
1001 
1002 
1003 
U04 
1005 

FORMAT (11 ,213,12, 14,F4 
FCFKAT(lcIS) 
FORMAT(2014) 
FORMATI20A4) 
FCFNATU 2.3F1C.2) 
FCRMAT    (4H—599) 
ENC 

FORMAT STATEMENTS 

2.2F7.2.212) 

000 07100 
00007 200 
00007300 
00007400 
00007500 
00007600 
00007700 
00007600 
00007900 
00008000 
00008100 
00008200 
00008300 
00008400 
00008500 
00C0B600 
00008700 
OO0C88O0 
00008900 
0 00 09 000 
0 00 09100 
00009200 
00009300 
00009400 
00009500 
0J0096U0 
000 09700 
000 09800 
000 09900 
00010000 
O00101O0 
00010200 
00010300 
00010400 
00010500 
oooiotuo 
00010700 
OOOlObOO 
000 10900 
00011000 
00011100 
00011200 
00011300 
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APPENDIX C-3 

COMBIMAN SOURCE - CBMCP4 LISTING 

Q*t*4»«**«*********t»****«********* 00001000 
C 00001100 
C CdMCP4   -    PLOTS   HEADINGS   AND   DEFINES   BOUNDARIES   FOR OOOOl^Ou 
C PLOTS   OF   KAN   MODEL   AND   CREW   STATION   ON 00001300 
C GOULO    PLOTTER    (INTERMEDIATE    RCLTINE) 00U014OG 
C 000015o0 
C CALLEC   BY   - OJOClcGO 
C CBMCP1   -   MAIN   CCNLUMAN   PLOT    ROUTINE 00001700 
c ooooiaoo 
C CALLS   - C00C190U 
C U6MCP2   -   PLCTS   .MAN-NGCEL   ANC   CREw   STATION   ON   GOULD 000020uv, 
C CLSCJT   -   FREE   BUFFER    (GCLLD) 00002100 
C NUMBER   -   PLCT   NUMBER    (GCLLC) 000022u0 
C PLCT        -   GENERAL   PLCT    (GCULO) 00002300 
C PLCTS      -    INITIALIZE   PLOTTER    (GOLLD) 000G240U 
C SYMBOL   -   PLCT   SYMBCL    (GOLLC) 000025^0 
C 00002tOG 
C OUTPUT    TO   - 000027O0 
C SYSPLLT   -    GCOLD   PLOTTER 00002600 
C , 00002900 
C PARAMETERS   -' 00003000 
C DX(3000)    ARRAY   UF    SCALED   X   COORDINATES 000031CG 
C DYI3000)    AKRAY   OF    SCALED   Y   COORDINATES 0000J20U 
C SCLE   -   PLOT    SCALE    FACTUR 00003300 
C IX   -   REAL    wCRLD   COCRD.   ALIGNEC   MTF   X    SCREEN   COORD. 00003400 
C IY   -   REAL   WCRLD  COCRC-   ALIGNEC   WITH   Y   SCREEN   CGuRC. 00003500 
C 00003600 
C*«**+*************»««»*****»»«»»** OO0037uO 
C 00003800 

SuERCOTlNE   CBMUP4(CX,0Y,SCLE, IPERSP) 000039GG 
C 00004000 

DIMENSION   XZD(3)iDX(1),CY(1) OOOOtlOO 
INTEGER   MSG(3), WIEw( 5) ,MSG1 (5)t ELANK 000042OO 

C 0000t300 
C COMMON      //   CBMdXY   //      MAN-MCDEL   XYZ   CATA 00004400 
C PRuJECTLJ   ENPLEShMENT   ELLIPSOIO   SURFACE   POINTS-   XYZ. 00004500 
C INDEX    ARrvAY   TO   CEF1NE    SELATILNShlP   BETWEEN   POINTS   AND 00004cGJ 
C LINKi. 00004700 
L 1NCEX   ARRAY    1C   XYZ'S   TC   LOCATE   TANGENT   LINE   ENOPCINTS. 000046uu 

INTEGER   XYZK 000049C0 
COMMON   /CEMBXY/   XYZEN(3,10 CO) , XYZK( 10 CO)tMINT AN(2,4C) , 0000500J 

1 MA*TAN(2,40) 00005100 
C 0000520J 
C COMMON       //    CeMVEfc    //       MAN-MCDEL    ANC    WCRKSPACE    DISPLAY    DATA 00005300 
C ROLL,    PUCh,   AND   YAW   CATA. 00005400 
C MAGNIFICATION   LEVEL. 00005500 
C XYZ   JISPLAY    CFFSETS. 0uu05t>00 
C RANGE   uF   VALUES    IN   X,Y,Z    DIRECTION. 00005700 
C MAXIMUM   RANGE. 00005BGU 
C MINIMUM   ANC   MAXIMUM   X,Y,Z    VALuES. 00005900 
C OMEGA    IRANSFCRMAT1CN   MATRIX. 00006000 

RE*L    MAGLVL OOOOolOO 
COMMON   /CLMVE*/   KCLLIMTCH, YAW,MAGLVL ,DCFFX,OuFFY,UCFFZ,Xu,YD,ZD,   00006200 

1 JC,XM,YM,ZM,XC,YC, ZC,MSGV( 19) ,CMEGA(3,3 I ,NCFF , 00OC630U 
2 ICMtGA,OFFSET (3) 00G0o4C0 

C OOOU6500 
C CL'MMCN // ufcMXYZ // MAN-MODEL ANJ WCRKSPACE XYZ DATA OO0C66U0 
C MAN-MCDEL JCINT ANC ELLIPSE CENTERS (NEUTRAL ANO 0000o700 
C PRCJLCTLJ). 00006800 
C ftCRrf-SPAOE PANEL XYZ D*TA. 00006900 
C                                      KEY   10   KXYZ   ARR^Y   -    IDENTIFYING   EACF   POINT    WITH   A   PANEL.      00007000 
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S,    WCRKSPACE-XYZ'S,    KEYS,   CCNTROL 

WCRKSPACE- 

fAX NUMBER CF XY2 
PCINTS ALLCr.EC. 
NLPBtR CF LINKS. KEYS. XYZ'S, LINK-XYZ'S. 
XYZ'S. CGNTRCLS, ANC DIMENSIONS. 
KEYTAe BOOKKEEPING AKRAY. 
CCNTRCL POINT DATA. 
STATE SWITCH ARRAY. 

INTEGER »XYZK,CTLTYP,CTLPNL,CTLPNT,BLANKS,CTLNAM 
CC^KCN /CfcMXYZ/ AYZCI3,40,2) , X YZ ( 3 , 40 ), ViXYZ (3 , 75 0 I , r.XYZK ( 75 0) , 

1 M*XXYZ,MMXW,MAXK.EY,MAXCTL,NLNKS,MSGX1( i) , IRSRVI2) ,MSGX(2I 
2 lSRVY(2),MSGYl2),UKSP(2),MSGZ(2),nASK(2), 
3 KEYTAEI6,25G) .CTLNAMl 2,15C), 
4 CUTYP(150I,CTLXYZI5, 15C),CTLPNL!15C> ,CTLPNT(150) , 
5 bLANNS(3),NKEY,NXYZ,NCIM,NLXYZ.NWXYZ,NCTL,ICSP,INPT, 
6 IS«<72) 

EOLIVALENCE   ixzcm.xo 
ECLIVALENCE tBLANK,BLANKS!1)) 

'CFF     • , 'AXIS' / 

,4hYAW   / 

DATA    IVito/'XY      ','Xi       ','YZ 
DATA   NSG/4hVIE*,-«H-PLA,4HNE:    / 
DATA    hSGl/4HRGLL,4h P,4hlTCh,4F 
NCF   =   4 

NUMCER   CF   CHARACTERS   TO   bE   DISPLAYED 
PvIU*   =   ONEGA! 1,2)+CMtGA<2,3)+2 
TENP   =   AdS(kCLL)    +   ABS(PITCH)    +   ABS(YAh) 
IF(TENP.Nc.O)    PVlEw=4 
IF (PVIEA.EC.4)    NCH=B 

PLC1    TITLE 

CALL    FLCTSI5.,10.) 
SIZE   OF   PLCT 

CALL    SYMBGLI1., l.73,.25,MSGXl(l)tSC.t 16,.2 5,01 
REGRESSION   MEMBER 

GALL    SYW8CLll.5,1.75,.25,MSGX(l),90.,l6,.25,0) 
SURVEY   MEMBER 

CALL   SYMbCL!2.0,2. , .25,NiGYI 1 ) ,9C., lt>,.25,CI 
CREW   STATION   MEMBER 

CALL    SY,<lbCL(2.5,l.,.25,MSG(l),90.,12,.25,0) 
VIEW   PLANE: 

CALL    SYMdCL(9 99.,999. ,.25,IVILW(PVIE«),90.,NGH,.25,C) 
VI Ek>   XY,    XZ,    YZ   CR   CFF    AXIS 

CALL    SY.-MCLl 3.C,1.5,.25,MSG1 ( 1),9C.,2C,.25,C) 
ROLL,    PITCH,    ANC   YA» 

GALL   NU:-lbER<3.5,2.23,.25,RCLL,90.,l,2) 
ROLL   ANGLE    IN    DEGREES 

CALL   NoMeER!3.5,4.25,.25,PITCI-,9C..l,2) 
PITCH   ANGLE    IN   DEGREES 

CALL   NuMUtRI 3.£.6.5,.25,YAW,9C, 1,2) 
YAr.   ANGLE    IN   DEGREES 

IF    I lPfcRSP.cw.il    CALL   SYMBCLI4., 1.75, . 25 ,1 SFNCN-Pt*SPEcTI VE, 
« 90.,15) 

IF    ( 1FERSP.ESJ.2)   CALL   SYMBCL < 4. , 2 .25 , .25 , 1 It-PERSPEC 11 VE, 
* 90., 11 ) 

CALL    SYM8CL(H.5,2.2£,.25,cFSCALE=,90.,t) 
CALL   NU-I0ER1999., 19 9., . 25 , SCL E ,9C . , 2 ) 

SCALE 
CALL    PLOT(C.,0.,999) 

TERMINATE   TITLE   PLCI 
CALL   FLOTSl-oG.,-60.) 

00007100 
00007200 
00007300 
00007400 
00007500 
00007600 
00007700 
00007800 
00G07900 

,000080uO 
00008 100 
00006200 
00008300 
00008400 
00008500 
000066uO 
00003700 
00008800 
00008900 
00009000 
00009100 
00009200 
000 09300 
00009400 
0000950U 
000 09600 
0 00 09 7C0 
00009800 
000 09900 
00010000 
00010100 
00010200 
0001O3G0 
00010400 
00010500 
000106GO 
00C1J700 
00010600 
00010900 
00011000 
00011100 
00011200 
0001130u 
0 0011400 
00011500 
00011 too 
00011700 
00011800 
00011900 
00012000 
00012100 
000 12200 
00012300 
00012400 
00012*00 
00012600 
00012700 
00012800 
00012900 
00013C00 
00013100 
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C START    CGMblMAN   PICT 
CALL    CbMCF->(OX( 1) ,DY( 1) ) 

C PLCT    PAN-KCDEL   ANC   CRtfc   STATION 
CALL    FLQT(C.,0.,9991 

C TERMINATE   CCMoIKAN   PLOT 
CALL    CLSCLT 

C CLLSE   FILE   AND   FREE   CORE 
RETURN 
ENC 

00013200 
00013300 
00013400 
00013500 
00013600 
00013700 
00013800 
00013900 
00014000 
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APPENDIX C-4 

COMBIMAN SOURCE - CBMVSI LISTING 

Ct<.*t<.tt»*****»t***»<:*«*4t*»*s***c 00000100 

C C                00000200 
C              C6MVS1  —   GENERATES   VISIBILITY   PLCTS   CN   GOULD   PLCTTER C                00000300 
C C                000004O0 
C CALLED   BY   -                                                                                                                        C                00000500 
C CBfVIS   -   COMBIMAN   VISIBILITY   ROUTINE                                        C                00000600 
C C                O0O00700 
C CALLS   -                                                                                                                                  C                O0GCO8OO 
C AES           -   ABSOLUTE   VALUE   OF   REAL   VARIABLE                               C                 00000900 
C CLSCuT   -   CLOSE   GOULD   PLOTTER                                                             C                00001000 
C IABS         -   ABSOLUTE    VALLE   OF    INTEGER    VARIABLE                       C                 OOOOllOu 
C IHX        -   CONVERT   REAL   VARIA3LE   TC    INltGER                           C                00001200 
C lMi\        -   MINIMUM   VALUE   APONG   INTEGERS                                      C                J000130C 
C NOMBtR   -   GGoLC   NUMBER   FLCT   ROLTINE                                             C                0D0G14GG 
C PLOT         -   uOULD   LINE,    POINT   PLOT   ROLTINE                                  C                 OOU01500 
C PLCTj     -   fcCULC   INITIALIZATION   ROUTINE                                      C                00001600 
C SIGN        -   SIGN   OF   REAL    VARIABLE                                                            C                 00001700 
C SORT         -   SOLARE    ROOT   OF   VARIABLE                                                      C                 00001800 
C SYMBOL   -   GOULD   CHARACTER    PLOT   ROUTINE                                        C                 00001900 
C C                 00002000 
C OUTPUT    TO   -                                                                                                                        C                00002100 
C GOULD      -   PLOTTER                                                                                              C                OO002200 
C C                00002300 
C PARAMfclER   -                                                                                                                                C                 00002*00 
C IFLOT   =   1   —    INITIALIZE   GOULD   PLOTTER                                      C                OO0025uO 
C =   9999   —   TERMINATE   PLCTTER                                                C                C0002600 
C =   ANY   OTHER    VALUE   —   PLCT   POINTS                                     C                 00002700 
C C                 0 0002 BOO 
C KEMAKKS   -                                                                                                                                               C                   00002900 
C IN   ORDER   TO   GENERATE    VISIBILITY    PLOT   LSING                          C                 000G3Gu0 
C AN   uN-LlwE    PLCTTER   ALL   GOULD   PL0T1ER   ROUTINES                 C                  00003100 
C SHOULD   BE   CHANGED.                                                                                        C                0000320u 
C 00003300 
£****•*»*«**»*****»*******»***«:**(, 00003400 

C 00003500 
SUBROUTINE   CcfVSl(IFLCT) 00003oOO 

C 00003700 
COPYiS CbMPCT                                                                                                                                                             0000380U 
C CCMGN      //   CBMPGT   //      OUTPUT    HEADING   DATA                                                              OOO039C0 
C PAGE,    LINE   NUMBER,    DATE   ANC    TIME   DATA.                                                         000^4000 
C 00004100 

CLfMON   /LfcMPuT/    IPAGfc.L I ,M E , IrfuNTF, IDA», IYEAR, IFoUP, 1M1N, I SEC 00004200 
C 00004300 
CDPY.S CEMVSti                                                                                                                                                             0000440K 

C COMM^N      //    Cfli'lVSB   //       HORIZONTAL   AND   VERTICAL   VISION                               000045UU 
C ,   ANGLES,   NAME   OF   MEMBER,    HORIZONTAL   AND   VERTICAL                               000046uu 
C '   ANGLi-S   OF    CREwMtMBERS   HEAD,    IhtlR    SIGN   SWITCHES,                             00004700 
C NUMBER   OF    POINTS,    AND   EYE   COORDINATES                                                            00004BOO 
C 00004900 

CCfMCN   /Ctr'VSB/   ALPH( 2500 ),BETA! 2500) ,INAME(2 ) ,hANG, 00005000 
1 1HA,IHS,IVA,(VS.VANG,NPNTS,XL EYE,YLEYE,ZLEYE                                        00005100 

C 00005200 
C C0O05300 

OlffcNSION   IHT(3,3),1VT(2,3),IHL(3),IVL(3),AB(3,4), IELtPS(4j OoO05400 
C 00005500 

DATA    IHT/4HKiCH,4HT   Lf,''H            ,4hFP(jMi4h ,4M            ,                                           00005600 
1 <.HLtFT,4H   LH    itH            /, 000057u0 
2 I vI/4HB£LC,4hw         .sHFROM.^H            .4HAB0V.4HE         /, 00005800 
3 ILLiFi/lnM,lHP, 1HF, 1HS/,     IHL/9,5 ,o/,    iVL/6,5,6/, 00005900 
H AD/ 165., 6o.»-62. ,95. ,66. ,-82., 7 4. ,48. ,-c6.«56.,<»8.,-6o./              OQOOoOuO 

C 00006100 
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IF   ( 1 FLUT.EC.9999)   GC   TO   3C0 00006200 
C                                                                             CLOSE   PLOTTER   ANC   TERMINATE   PLOTTING 00006300 

IF    (IPLGT.NE.l)   GO   TO   200 00006400 
C                                                                              PLCT   POINTS   ALGNG   CONTOUR 0000o500 

C                                DEFINE   SIZE   OF   PLCT   TO   BE   19X1C 00006700 
C C 0 00 06 800 

CALL PLOTS!19.,10.) 0000690J 

C                     ORAn LEFT KARG1N 006071U0 
C C OoO07200 

CALL    PLOT(.05,0.,31 0000730u 
CALL    PLOT 1.05, 10.,2,3) 00007<*UO 
CALL    FLCT (1.,0.,-3) 00007500 

C C 0 00 07 60- 
C                                PRINT   HLRIZCI.TAL   f.   VERTICAL   HEADINGS 00007700 

CALL    SYrtuCL(.2,2.6, .3,16HVERT 1CAL   utoREES,90.,16) 00o0790o 
CALL    SYMrtCL ( .5,3.3, .2, IcHl-RCM   LINE-UF-S1GHT , 9C . , 18) 00008000 
CALL   SYMdCLI3 .25, .5,.3,37hhOR UONTAL   DECREES   FROM   LlNE-QF-SIGHT,      00006100 

1                                  u.,37) 00008200 

C                                                 OUTLINE    AREA   CF   PLCT 00006400 

CALL    PLOT I 1.2, 1 .5,3 ) OOOO060O 
CALL    FLGT( 1.2,8.6,2,-1) OOOOo700 
CALL    FLCT( 15.6,8.8,2,-1) 0000680a 
CALL    FLCT ( 15.6, 1.6,2,-1 ) 00006900 
CALL    FLCT U.l , 1.6,2,-1) 000090o0 

c C 0 00 09loO 

C                                            uRAft   VERTICAL   GRID 0000->2C0 
c c COO 09300 

XC   =    15.6 00009AU0 
A   »   1.1 00009500 
YC   =    l.o 00009600 
DC   IOC   1=1,17    ,2 0 00 09 700 

YC   =    YC + .A 00009600 
CALL   PLC1U.YC3) 00009900 
CALL    PLCT Uo,YC,2, 1) 00010000 
IF    (I.tw.17)    GC   TC   100 00010100 
IF   lI.EJ.lb)    XC=13.t 00010200 
IF    (l.tw.15)    A=3.2 00010300 
YC   =   YC+.4 GuOlO^Ou 
CALL   PLCTUL.YC,3 ) 00010500 
CALL    PLC1(A,YC,2) 00010600 

100   CONTINUE 00010700 

C                                                    CkA*    HCRIZLMAL    GRID 00010900 
C C 000 11000 

AC   =    1.2 00011100 
YC   =    7.6 00011200 
DC   110   1 = 1,35,2 000113CJ 

XL   =   XC + .4 00011400 
IF    II. 6(3.5)    YC=3.3 00011500 
C/ILL    FLCT (XL, 1.5.3 ) ODolluOo 
CALL    FLCT IXCYC, 2, 1) 00011700 
IF    ll.cw.35)    GC   TC   110 COOII8O0 
XC   =   XC + .A 0Oo11900 
IF    II.tw.31J    YC=7.c 00012000 
CALL   PLOT (XCYC, 3) 00012100 
CALL   PLCT(XC,1.5,2) 00012200 
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110 
c  
c 
c  

CONTINUE 

POT   LEGENDS   ON   THE   PLCT 

A   = 
Al   = 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

CALL 

, C75 
13.8 
SYMbCL 
SYMoCL 
SY"1oCL 
SYloCL 
SY4&CL 
SYM6LL 
SYMBOL 
MJM6E* 
SYrtoCL 
MWBEfc 
SY,»,dCL 
NOMOER 
SYMbCL 
SYM3CL 
SYKbCL 
SYMBOL 
NlMdfcK 
SYNbCL 
NUMbER 
S»MbCL 
NU"1bEK 

(13. 
Uli 
(Al, 
(AL. 
(Al, 
(1.5 
(1.7 

(1.7 
(2.0 
( 1.7 
U.O 
( 1.3 
(2.4 
(2.7 
( 1.6 
(999 
(999 
(999 
(•»99 
1959 

75,8.6 
6.29, A 
a. 11,A 
7.93,A 
7.75,A 
,B.6 , . 
5,8.45 
5,8.45 
5, 6.30 
5, 6. 30 
5,6.15 
5,6.15 
,7.95, 
05,7.5 
45,7.9 
75,7.7 
.,995. 
.,999. 
.,995. 
.,955. 
.,995. 

,.1.13HVISICN   LIMITS,0»,13J 
,23HS  -   STEREO ,C. ,23) 
,23HF  -   FIXATION tO. ,23) 
,23HP   -   PERIPHERAL ,C.,23) 
,23Hf   -    MXIHiM    PERIPHERAL    ,C.,23) 
l,12hEYE   LOCATION,0.,12) 
,.C75,4hX  =   ,C.,4) 
,.C75,XLEYE,C.,2) 
,.C75.4HY   =   ,0.,4) 
,.076,YLEYE,C.,2) 
,.C75,4HZ   =    ,C.,4) 
,.G75,ZLtYE,C.,2) 
.085, 13HCRE*   ST A T I CN : , C. , 13 ) 
5, .085,lNAME(l),C.,4) 
5,.085,INAMt(2),C.,4) 
5, .075,5I-DATE:,0.,5) 
, .075, IMCMhtC. ,-1 I 
,.u75, lh/,u.,1) 
,.075>1DAY      ,0.,-l) 
,.O75,lh/,0.,l) 
,.075,1YEAR    ,0.,-l) 

C 
c  
c 
c  

LAdtL   VERTICAL    AXIS 

130 

YC   =    1.5 
1 Y   =   5C 
DL   130   1=1,7 

XC   =    .6 5 
1YP    =    IAtS(iY) 
IF   I IVP.LT.13)   XC=XC + .!5 
CALL    NOrtCER(XC,YC,.15,iYP,0.,-l) 
CALL    SYC8CL1595.,999.,.15,46,C.,-1) 
CALL    SYM60L15 99.,9 95.,0.,lhO.C.,1) 
YC   =   YC + 1.2 
IF    (YC.uT.6.7)   GO    TL    140 
IY   =    IY-30 

COM 1NCE 

LAbEL   HORIZONTAL    AXIS 

140   CCNT INUE 
XC   =    1.3 
J   =   210 
3C   15C   1=1,13 

YC   =    .9 
J   •=    J-3J 
L   =    IAbS(J) 
IF    (L.LT.100)    YC=YL+.15 

IF    (L.LI.10)    YC=YC+.l5 
CALL    NJMfcERUC.YC,.15.L,5C.,-I) 
CALL    SYMfcOLl959.,9 59.,.l5,4c,50.,-l) 
CALL    SYMBOL(999. ,-/59.,0. , 1HC.90., 1) 
XC   =   xC + 1 .2 

15C   CCNTlNut 

00012300 
00012400 
0 0012 500 
00012600 
00012700 
0 0012 800 
00012900 
OC013000 
00013100 
00013200 
00013300 
00013400 
00013500 
0J013600 
OJO13700 
00013800 
0001390u 
OOOltOOG 
00014100 
0OO14200 
00014300 
00014400 
00014500 
00014oOO 
000 1<»7oO 
0001480J 
000149uO 
00015000 
0 0015100 
00015200 
000 15300 
000 15400 
00015500 
00015ou0 
00015700 
00015800 
00015900 
00016000 
00016 100 
00016200 
00016300 
00016400 
0001o500 
00016600 
00O16700 
00016600 
00016500 
00017000 
0J0171O0 
00017200 
00017300 
00017400 
00017500 
00017oOO 
00017700 
00017800 
00017900 
00018000 
00018100 
00018200 
0001o300 

2S8 



IHA   = 

IHS   = 

PRINT   ORIENTATION   OF   THE   CREWMfcMdtR'S   HEAD 

HANC+S1GN(.5,HANG) 

1 

 C 

 C 

HORIZONTAL   ANGLE 

SWITCH TC INCICATE SIGN CF IHA 
1 FOR NEGATIVE, 2 FOR ZERO. ANO 
3 FOR POSITIVE 

IF    ( 1FA    .tl .    u.O)    IFS = 3 
If   ( lt-A   .EC.   O.CI    1HS=2 

IF    UFA    .LT.    O.CI     IFA=-IHA 
I v*   =   VANG + SIGM .5, VANG) 

VERTICAL   ANGLE 
I VS  =   1 

SrlTCF   TC    INCICATE    SIGN   CF    IVA 
IF    (IVA    .GT.    O.CI    IVS=3 
IF    (IVA    .EC.    u.O     IVS = 2 
IF    (IVA    .LT.    O.C)    1 V»=-1VA 

* RESET   VERTICAL   ANGLE 
ITL   =    5a + lrL( lrSI* 1VL( IvS) 
IF    ( 1FA.LT .10)    1TL= 11L-1 
IF    (1VA.LT.1J)    1TL=1TL-1 
TSF   =    (15.-(ITL*.2)J/2.+.8 

CALL SYSbCLI ISP,9., .2 , 30HCRLhF:EMfc ER S   FEAC    IS   POINTING      ,C.,3U 
CALL NUMtsER(v9 9.,999.,. 2 . I HA, C.,- 1) 
CALL SYMdCL1*99.,S. 12,.12,2HC    ,0.,2) 
CALL SYKi3CL<999.,9.,.2, 1HT< 1, IhS 1,0. , 1HL( IHS) ) 
CALL SYhbCL(H/99.,999. , .2, 12FFCRfcARC   ANC      ,C.,12) 
CALL NUMoEK    (999.,999.,.2,1VA.C.,-1) 
CALL SYi*bCL(999.,9. 12,.12,2HC   ,0.,2) 
CALL SYhBCL(9S9.,9.,.2,1VT(1,1VS),0.,IVL(IVSJ) 
CALL SYMcsCLl999.,99<..,. 2, 1 CHHCRlZCNTAL    ,C.,10) 
CALL FLOT( 1.2,1.6,-3) 
CALL SYMBCL<7.2.3.o,.13,1,C.,-1) 

GENERATE    VISION   LIMIT   ELLIPSES 
SSS...   F.uR   STEREO, 
FFF . ..   FGK   FIXAT ION, 
PPP...   FOR   PEKIFERAL,    ANO 
MM...    FDR   KAXIMLM   FERlFEkAL   VISIONS 

1 6C 

OC    17C   1=1,4 
A   =    ABl 1 , 1 ) 
X 1    =    -A 
LIM    =    I F IX(A) + 1 

DC    16C   J=1,L1K 
SOI    =   SiRf( l.-lAl/A)**2) 
Al    =   AB(2, I )*S01 
A2    =   AB(3, 1 )»SUl 
Xll    =    (Xl+iaO.)*.Gi 
Yll    =    (A1+9C.I*.04 
Y21   •    (A2*9C.)*.04 
CALL   SY*t3uL( Xll,Yll,.0675,IELIPS(i),C.,l, 
CALL   SYMjCLUll.Y2L,.Ob75, IELIPS(I l,0.,l, 
XI    =   X 1 + 2. 

CC\T 1NUE 

1) 
1) 

170   COM INCE 

000184O0 
0001850o 
0001(1600 
00018700 
OGOldtsOO 
00018900 
00019000 
00019100 
00C19200 
J00193C0 
0 0019400 
00O1950O 
00019600 
00019700 
0001980u 
00019900 
0C020OO0 
00020100 
0002u2G0 
C0020300 
000204uu 
00020500 
000206CO 
00020700 
00020600 
00020900 
00021000 
0 002110u 
00021200 
00021300 
0o021««ou 
00021500 
00o2l600 
O00217O0 
00021800 
0GC2190o 
00022000 
000221GO 
00022200 
C0022300 
0002240o 
0 00 22 500 
00022600 
00022700 
O00228O0 
000229O0 
00023C0J 
00o23lu0 
00023200 
Ouo23300 
0002340O 
00023 500 
00023600 
00023700 
000238C0 
00023900 
00024000 
000241G0 
0002420U 
00024300 
00024400 
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c- 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c- 

PLCT   PJIMS   ALONG   CONTOUR 
THE   POINTS   ARE   PLOTTED   IN   THE   REGION   DEFINED   BY > X 

(12.3 ,i.l25) 

1            I i           1 
I           I 6 I            I 
X X I         ti i X X 
I        (2,5.925) s I I L I 
I                        1 s L 1 I 
I                  V         I P   L  C T 1 T Y             I 
1                   V P   L   0 T T Y            I 
I 

(0,01 

I 

(C, 14.3) 
             C 

200 CONTINUE 
I PEN   =   3 
DO   230   1 = 1,.NPNTS 

XL   =    ALPK 1 )».G4 
YC   =   E£TA(1 )*.G4 
IF    ( l.t.C.1)    GO   TO   210 
A   =    AdS ( ALPn (D-faLPhl J.-l) ) 
Al   =    (ALPH( 1J+ALPM 1-1) )/2 

=    (otTM I )+tfcTAlI-l ) J/2 
lA.uE.35.)    1PEN=3 
(Al.LT.l.   .CK.   Al.GT.35S 

A2 
I F 
If 

A2.LT.1. .OR. A2, 
.OR. 

OT . 179.) IPEN=3 
SEGMENTS DISTORTED 
AkE NOT PL0TTE0 

cEYCNJ REASON 

2 10 CCNT INUE 
1ENDRY   =    0 

IF    ( XC.LT.O. .Ok.XC.Ol 
1ENDHY=1 

IF    ( (XL.LT .2.0.OR 
IBNDRYM 

IK    (ieNCFY.EC.O) 

SET 
14.3. 

bCLNCARY 
UK.YCLT 

SWITCH   TO   C 
C..0R.Y0.GT, 7.12b) 

XC.G1;12.3).ANC.YC.GT.5.925) 

230 

IFEN   =   2 
IF   ( I 8N C R Y . t C . 1) 

CONTINUE 
RETURN 

CALL   PLCT(XC,YC,1PEN) 
PLCT   POINTS   WITHIN   BOUNUAF.Y   0 

1PEN=3 

NLY 

END    PLLTTER    ROUTINES 

3 00 OCNTINbE 
CALL    FLuT(C. 
CALL    CLSOLT 

RETURN 
END 

.C.s/99 ) 

00024500 
00024600 
00024700 
00024800 
00024900 
00O250U0 
00C251OU 
00025200 
000^5300 
00025400 
00025500 
0002560u 
00025700 
U00258G0 
00025900 
00026000 
00026100 
00C2620U 
00026300 
00u26*G0 
000265UO 
00026600 
00026700 
00026800 
00026900 
0 00 27000 
00U271O0 
000<:72ou 
0 00 2 7 30o 
00027400 
00027500 
00027600 
000277CO 
00027800 
0002790U 
000260uQ 
00C2O100 
00023200 
00028300 
00028400 
000265O0 
00026600 
00028700 
Ouu288UG 
00023900 
00029000 
0 00 29 100 
00029200 
000293uO 
00029400 
00029500 
00029c00 

!00 



APPENDIX C-5 

COMBIMAN SOURCE - CBMOFF LISTING 

C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c»* 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

CBMOFF- TAKES DATA OFF OF TAP6 TO SE USEO TO PLOT C0M8INAN--OFFLINE 

CALLS - 
PLOTS 
PLOT 
NEWPEN 
FACTR 
SYMBOL 

NUMBER 
C8MCP0 
PLOTE 

INPUT FROM • 
UNIT 5 
UNIT 9 

OUTPUT TO - 
UNIT 6 
UNIT 7 

- CALCOMP ROUTINE (PLOT INITIALIZATION) 
- CALCOMP ROUTINE (ORAW LINE OR POSITION THE PEN) 
- CALCOMP ROUTINE (CHANGE THE PEN COLOR) 
- CALCOMP ROUTINE (RESET PLOT SCALE FACTOR) 
- CALCOMP ROUTINE (ORAW A SYMBOL, CHARACTER, OR 4 

CHARACTER STRING) 
- CALCOMP ROUTINE (ORAH A NUMBER) 
- PLOT THE MAN MOOEL ANO CREW STATION 
- CALCOMP ROUTINE (CLOSE THE PLOT FILE) 

CARO INPUT 
PLOT OATA ON OISK OR MAGNETIC TAPE OR CAROS 

PRINTER 
PLOT TAPE 

REAL  OX(2CQO),OY(2QaO) 
COMMON/OUMMY/   MSGX1(2),IRSRV<2),HSGX(Z),ISRVY(2),MSGY(2),IWKSP(2) 
OIMENSION   IPLOT(23) ,CATA(132<») 
C0NMON/C8MXYZ/   KEYTAB (3,250) ,NLNKS,MINTAN<2,*0) ,MAXTAN (2,M» , 

1 NKEY,NXYZ,ICOLOR(*) ,FLESH,FACTR,SCLE 

*     THE   INPUT   STREAM  CONSISTS   OF 
1.   THE  NAMELIST  "CNTRL",   EVEN   IF   IT'S   EMPTY 
2*   A   CARO   KITH   THE   NUMBERS   OF   THE   PLOTS   NOT   WANTED 

ALSO;THE  PLOT   DATA   FILE   SHOULD   BE   ATTACHED   TO   THE   PROGRAM   AS 
UNIT   8. 

THE   NAMELIST   VARIABLES   AND   THEIR   DEFAULT   VALUES 
1...FACTR-   SCALE   FACTOR FOR  PLOT   (QEFAULT»THAT  SPECIFIED   OURING 

CBM05   RUN) 
2...LINKS-  Of   IF  LINK   SYSTEM  IS   TO  BE   PLOTTED;   1,   IF   NOT   (OEF«0) 

3...FLESH-   1,   IF   SNFLESHMENT  ELIPSOIOS   ARE  TO   BE   PLOTTED *,   1,   IF 
NOT   (OEF»0) 

<»...CRST-   9,   IF   CREW  STATION  IS   TO   BE  PLOTTED 5   1,   IF  NOT   (OEF»1> 
5... (ICOLOR(I),   I =!,<•)-   PEN  COLORS   FOR  BANNER,   LINK   SYSTEM, 

ENFLESHMENT   ELIPSOIOS,   ANO   CREW   STATION   RESPECTIVELY 
(OEF-t,   1,   2,   3) 

DIMENSION   MSG1(3),MSG2(3) ,MSG3(3) ,NSGM3) ,MSG5< 6) ,IVIEW(5) 
INTEGER  FLESH,CRST,PVIEW 
NAMELIST   /CNTRL/   FACTR,LINKS,FLESH,CRST,ICOLOR 
OATA   FACTR.LINKS,FLESH,CRST/99.,3*0/ 
DATA     ENO/<»H-999/,IPCNT/0/ 
DATA   MSGt/(»H ,i»HREGR ,<*HESS »/,   HSG2/«»H , <»H   SUR, <>H VET >/, 

1 MSG3/WH ,1»H        C.JtHRSTt/,   MSGi»/<»H   VIE, <»HH-PL,^HANE 1/, 
2 MSG5/3H     R,!»HOLL   ,W4     PI,i»HTCH   ,4H        Y,(»HAM     / 

OATA   IVIEW/fcHXY      , (»HXZ      , 1.HYZ      ,i»HOFF   ,i»HAXIS/ 

00301000 
30001130 
ooaa12JO 
nosoi3ao 
03001MJ0 
00001500 
000016O0 
00001730 
00001800 
0uiC1900 
•i ;%2 JJO 
00002100 
3-3022t»0 
1C0323Q0 
OU02MO 
0'J0025uO 
0w3026u u 
003<?2733 
00002SOO 
3'3 029J3 
0CJ333OU 
000C3100 
0C303200 
90303300 
JO 303MJ0 
0=303500 
OC«"3603 
00003700 
00003800 
00003900 
00J0M00 
0C30M00 
ooao*»2co 
0«J3<J«»300 
0Q0("»M>0 
B0.)3<.50C 
oa30i»bon 
0? 30*73 0 
0UJOl»8JQ 
3030*900 
J0305030 
nuorsioo 
00005200 
OC33530 0 

3l)Jx55aO 
033356JO 
0iU35730 
3*0115830 
009359UC 
oo-jcsauo 
00306130 
00 IC62JO 
00306300 
Owjab^o 
9CJG65i»0 
00306600 
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c 
c 
c 

c 
c 
c 

c 
c 
c 

ICOLOR(i)»i 
IC0L0R<2)»1 
IC0L0R(3)»2 
IC0L0R(<»)»3 
REA0(5,CNTRL) 
WRITc(6,CNTRU 

REAO   IN  PLOT   NUMBERS   FOR   THOSE  NOT   WANTEOdN   ANY   ORDER) 
REAO(5,8C)    (IPLOT(I),1=1,20) 

80   P0RMAT(2C<1X,I2)) 

PLOT   INITIALIZATION   FOR   OFFLINE   CALCOMP   PLOT 
CALL   PLOTS(OATA,1B2<»,7> 

HOVE   THE   PEN  TO   THE  -Y  LIHIT  SHITCH<PEN  PLOTTER   ONLY) 
CALL   PLOT(3.,-2.,-3) 

SET  THE  MARGIN 
CALL  PLOTCi. tl.t-3) 

C 

c 

IPC»0 

ROUTINE   TO  CHECK  IF  PLOT   IS  WANTED 

5   IPCNT*IPCNT+1 
00   1<»5   ICHECK*1,23 
IFdPCNT   .NE.   IPLOT(ICHECK))   SO   TO   1<»5 
SKIP  PLOT   OATA   SUBFILE 

1>0   REAO(8,99)    0ATAQ1 
IF(EOF(8))130,l<»i 

lfcl  IF(0ATA.1i   «N£.   END)   GO  TO   1*0 
WRITE(6,1?3)    IPCNT 

150   FORMAT(IX,9HPL0T  SET   ,I2,28H  MAS  NOT   PLOTTED- 
GO   TO 5 

1<*S   CONTINUE 
IPC*IPC*1 

•BY  REQUEST) 

C 

c 
ROUTINE   FOR  READING  OATA   OFF   TAPE 

REAO<8,10)HAXO,NHXYZ,NKEY,NLNKS,NXYZ,SCLE,XO,YO,N,IP£RSP 
IF(EOF(8))130,12 

10   F0RNATCIt»,2I3,I2,H»,F«».2,2F7,.2,2I2) 
12   REAO(3,30)    <QX(I),I=i,MAX0> 

REAO(8,30)    (0Y(I),I»1,MAX0) 
30   FORMAT(16F5. 2) 

REA0(8,35>    (KEYTABd.I) ,I1,NK£Y) 
REA0C8,35)    (KEYTAB(2,I),I=1,NKEY> 
REAO (8,35) (KEYTA8(3,I),I»1,NKEY) 

35 FORMAT(1615) 
00 53 1*1,2 
REAO(8,HO)  (NINTAN(ItJ),J»l,NLNKS) 
REA0(8,'»a)  (MAXTAN(I,J), J»1,NLNKS) 

OuO067OO 
QC3"6300 
00006900 
1"007330 
oaitnoo 
00007200 
0P3073SO 
00007<f00 
03QS7500 
003?7600 
00007700 
00007800 
0G3079Q3 
00008000 
00008100 
000 0.8200 
003C8330 
00308W)0 
00008500 
00008600 
00008700 
00J08800 
00008900 
00009JOP 
00009130 
30009200 
30309300 
003Q9MJ0 
00309500 
00009600 
000C9700 
00309800 
00009903 
00 J1„J«J0 
OOOICIDC 
00010230 
30-310 3C0 
O'llGUlQ 
0 0 lie 50 3 
00310630 
OC310700 
0 0311,800 
00UQ9U0 
UOgllOdQ 
03311130 
00011230 
0«311300 
0G311W0 
00311500 
03 3116-3 0 
00 31173 0 
33311300 
00011900 
OLJ12U00 
0*912100 
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VO   FORMAT ( 231 «•> 
50   CONTINUE 

READ(8,60>    IRSRV(l) .IRSRV 12) ,ISRVY(1) ,ISRVY(2) , IHKSPdJ , IHKSP(2> 
60   FORMAT (20A**) 

REAO(8,651   PVIEH,ROLL,PITCH,YAW 
65   FORMAT(I2,3F10.2) 

REAO<8,90)   ENOFLE 
90   FORMAT(AU) 

IF(ENOFLE   .EQ.      ENO)   GO   TO   151 
WRITEtS.llO) N 

112   FORMAT(IX,33HINCORRECT   AMOUNT   OF  OATA   FOR  PLOT,12, 
-17H   —PROGRAM   ENOING) 

STOP 
C 
C**»     PLOTTING  ROUTINE 
C 

c 
c 

c 
c 
c 
c 

c 
c 

c 
c 

c 
c 

151 CONTINUE 

SPECIFY  COLOR  FOR   THE   BANNER 
CALL   NEMPENdCOLORCD) 

PLOT   THE   BANNER 

CALL 
CALL 
CALL 
CALL 
CALL 

CALL 
CALL 
CALL 
CALL 
CALL 

REGRESSION  MEMBER 
SYM80L(l.,1.2 5,.35,MSGl(i),90.,4) 
SYMB0L(999.,999.,.35,HSG1(2),90.,<0 
SYMBOL(999. ,999.,.35,MSGl(3),90.,*) 
SYMBOL(999.,999.,.35,IRSRV(1),90.,4) 
SYMBOL(999.,999.,.35,IRSRV(2),9b.,4) 

SURVEY  MEMBER 
SYMBOL   (1. 5,1.25,.35,NSG2(i),90«,i») 
SYMBOL   (999.,999.,.35,MSG2(2) ,90. ,<•> 
SYMB0L(999.,999.,.33,MSG2(3),90.,*> 
SYMBOL   (999.,999.,.35,ISRVY(1) ,9C. ,<») 
SYMBOL   (999.,999.,.35,ISRVYC2>,90.,*) 

CREM  STATION   MEMBER 
CALL   SYMBOL   (2., 1.25,.35,MSG3(1) ,90.,*> 
CALL  SYMBOL   (999. , 999. ,.35,MSG3 ( Z) , 90. ,<•> 
CALL   SYMBOL   (999.,999.,.35,MSG3(3),90.,4) 
CALL   SYMBOL   (999. , 999. , .35.IWKSP (1) , 9C . ,<•> 
CALL   SYMBOL   (999.,999.,.35,IWKSP(2),90.,*> 

VIEM  PLANE I 
CALL  SYMBOL(2.5,l» 25,.35, NSG^d) ,90. ,*) 
CALL  SYMBOL   (999. , 999. ,.35,HSG% (2) ,90. ,<•> 

(999«,999.,,35,MSGM3>,90. ,<•> 
CALL 
CALL   SYMBOL 

VIEM  XY,   XZ,   YZ,   OR  OFF   AXIS 
CALL  SYMB0L(999. ,999. ,.,35 ,IVI2M (PVTEM) ,90. ,<•> 
IF(PVIEW.£3.<»>CALL   SYMBOL (999. , 999. ,. 35,1 VIEM (5) ,90. ,4) 

00012200 
00J12300 
)nU2WJ 
00112503 
00012600 
00012720 
3?012803 
0«,J1290n 
J0J1300Q 
0- .13133 
09313200 
99313300 
0"113<MJO 
09913500 
00013600 
00<1137j0 
0*313800 
0301390C 
33Jl<n,O0 
oo-,i«n:o 
30011,230 
0001<»330 
ao3n.wo 
3&Jl*»5uJ 
0011<f600 
n<"'i(»70O 
aoomaoa 
00011,900 
aooi5u0o 
0011510C 
00015230 
00U15330 
009154OG 
03115500 
09215600 
00015700 
0CH5S00 
0 9115900 
cnoi6oao 
30-161J0 
00916200 
9301630 0 
09316MkO 
003165^9 
09916630 
39016700 
00016800 
31916900 
00917300 
3tJ171uC 
03917230 
00117300 
UJ017M0 
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c 
c 

c 
c 

c 
c 

c 
c 

c 
c 
c 

c 
c 
c 

ROLL*   PITCH,   ANO   YAH 
CAUL   SYM80L<3.C,1. 25,.35,MSG5(1),90. ,3) 
00   155   1*2,6 

155  CALL  SYM80H999. ,999.,.35,MSG5<I),90.,*) 

ROLL  ANGLE  IN   DEGREES 
YINC»0. 
IFCAaSCROLD.GE.lO.)     YINC».i75 
IF(A3S<R0LL).GE.10 0.)YINC».35 
IF<ROLL.LT.ti.)YINC»YINC*. 175 
CALL   NUMBER!3.5, 2.12-YINC,.35,R0LL,90.,1) 

PITCH   ANGLE  IN   OEGREES 
YINC=s.. 
IF(A8S(PITCH).GE«13.)      YINC=.i75 
IF( A 3S(PITCH) .GE.l0 0.)YINC».35 
IFCPITCH.LT.0.)YINC»YINC*.175 
CALL  NUM8ERC3.5,^75-YINC,«35, PITCH, 90. ,1) 

YAH  ANGLE  IN   OEGREES 
YINC*0. 
IF(A3S(YAH).GE.13. )   YINC».175 
IF(ABS<YAH),GE.iUB.)YINC».35 
IFtYAH.LT.3.)YINC*YINC-.175 
CALL  NUM8ER(3.5,7.55-YINC,..35,TAH,9C.,i) 

PERSPECTIVE  OR   NON-PERSPECTIVE 
IF(IP£RSP. EQ.DCALL  SYMBOLU. ,2. 65,. 35,15HNON-PERSP£CTIVE,90. ,15) 
IFdPERSP. £Q. 2) CALL   SYNSOLCV. ,3. 35,..35,11HPERSPECTIV£, 90M,11) 

SCALE 
IFCFACTR.NE.99.)      SCLE«FACTR 
CALL   SYM80L(<t.5,3.35,.35,6HSCALE*,90.,6> 
CALL  NUMSER(999.,999.,.35,SCL£,90.,2) 

PLOT   NUM8ER 
PLTSN 
CALL  SYMBOL (5. 0,3. 7,.35,5HPL0T»,90.,5) 
CALL   NUM8ER(999.,999. ,.35,PLT,9«. ,-D 

RESET   ORIGIN 
CALL  PL0TC7.,0.,-3) 

GO   TO   MAN-M006L   ANO  CRFH   STATION   PLOT   ROUTINE 
CALL   C8MCP2(QX(1),0Y(1)) 

CALL   FACTOR(l.C) 
CALL   PL0TC12. ,C.,-33 
GO   TO  5 

PLOTE   CLOSES  OUT  THE   PLOT 
13a   CALL   PLOTE (AA) 

STOP 
ENO 

03017530 
003176UC 
003177JC 
OUJ17800 
00017900 

ooaiaiuo 
001182*0 
00318300 
Q0018WO 
uoiiasao 
00318600 
00318701 
eooiaaoo 
00018900 
C0J19030 
00019100 
00119200 
00319300 
00319<t00 
0011950 0 
00919600 
00319730 
03319800 
01319910 
QC72CJiiQ 
00320100 
000202^0 
00020 300 
0«J20*nJO 
00120503 
00120630 
00 3 2070 0 
33320 800 
00020900 
00321U30 
00321130 
03021200 
3*321330 
00 )21<*33 
0032l5ni 
0P^216»0 
30921730 
00321803 
003219CS 
0Q?221uC 
QC022130 
3C322230 
03U223Q0 
30 022 V3 0 
00322500 
03122600 
00322700 
3^322830 
0«J22930 
03J23020 
3i 123103 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

CBHCP2 - CALCOHP PLOT OF COHBIHAN SECOND SUBROUTINE—ADJUSTED 
FOR PLOTTING OFFLINE. 

CALLED   BY   - 
CBMOFF   -  CALCOHP   (R)   PLOT   OF   COHBI.1AN   MAIN  S/R 

CALLS - 
PLOT       -  CALCOHP   ROUTINE   (ORAW  LINE  OR   POSITION  THE   PEN) 
SYHBOL  -   CALCOHP  ROUTINE(ORAW   A  SYMBOL,   CHARACTER,   OR 

CHARACTER  STRING) 
NEWPEN  -  CALCOHP  ROUTINE   (CHANGE   THE   PEN  COLOR) 

INPUT   FROH   - 
(NONE) 

OUTPUT   TO  - 
UNIT     7 PLOTTER   DATA 

PARAMETERS   - 
X  -  ARRAY  OF  X   VALUES   TO   BE   PLOTTEO 
Y -   ARRAY   OF Y   VALUES   TO  BE   PLOTTEO 

SUBROUTINE  CBHCP2(X,Y) 
REAL  X(1),Y(1) 
COMMON/CBNXYZ/  KEYTA8(3,250) ,NLNKS,NINTAN(2,<»0) » 

1 HAXTAN<2,tC) ,NKEY,NXYZ,ICQLOR(«») ,FLESH,FACTR,SCLE 
INTEGER  HIER(20),FLESH 

PLOT   HAN-fiOOEL   ANO  CREM  STATION 

CALCULATE   PLOTTING   FACTOR 
SCAL£*FACTR/SCLE 
IF(FACTR.EQ.99.)   SCALE'l. 
CALL   FACTOR(SCALE) 

PLOT   THE   LINK   SYSTEM 

J*IA3S(KEYTAB(2(1)) 
HIER(J)*1 
CALL   PLOT(X(l),Y(l),3) 
00   50   I*2,NLNKS 

SPECIFY  COLOR  FOR   LINK  SYSTEM 
CALL   NEWPEN<IC0L0R(2>) 

J»IA8S(K£YTAB(2,I) ) 
K»KEYTAB(1,I) 

HI£R(J)»I 
LOCATE  COORDINATE   OF   PREVIOUS   POINT  IN   THE  CHAIN 

L»HIER(J-1) 
CALL  PLOT(X(L),Y(L) ,3   ) 

10     M«2 

OCJ23233 
001233-0 
00 923M)0 
3 0023500 
0023600 
309237 ,»3 
00023000 
OuO2390 0 
0002«»000 
oan2<»ioc 
3C52W239 
0032«»3QQ 
0002M»00 
i»032<»590 
0032<»630 
00*2«>700 
0002<»8UO 
JuJ2i»900 
0=025000 
30325100 
00325200 
00025300 
aci25<»ua 
00325500 
00025600 
03025700 
00025000 
03325900 
09026300 
00326130 
00026200 
30026330 
9U''26^0 
Or. 3 2650 0 
00Q26600 
00026739 
003268-0 
30126900 
00027300 
00327ICO 
Ou 3 2723 0 
00027303 
38027WJ0 
OC327500 
00327630 
000277&0 
00 9 27 83 0 
OU32790 0 
3JO28000 
0u328i00 
02328230 
33028300 
30328 <*00 
0032850 0 
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c 
c 

CHECK   IF   OMIT  OR   INCLUDE  STATUS 
IF   (K£YTA8(2,I).LT.t.ANO.KEYTA8(3,I).LT»0)   M«3 
CALL   PLOT(Xtl),rtl),H) 
J»IA8S(KEYTA8(3,I)> 
IF   (J.EQ.1)   GO   TO   50 

PLOT   ENFLESHEO   MAN-rfOOEL 
IF(FLESH.EO,l)      GO   TO  50 

3d   KP*KEYTA8(i,I)*NLNKS-i 

SPECIFY  COLOR  FOR  ENFLESHMANT 

CALL  N£WPEN(IC0L0R(3>) 
Li*KP*KEYTA8(3,2>-2 

35     00   <»5   L2»KP,L1 
CALL   SYMBOL <X(L2)-.J<t,Y <L2) , . 175,1H.,j.3,1, . 175,Q) 

<t5     CONTINUE 
IF   (MINTAN(1,I).Ea.C)   GO   TO   50 
Li'HINTAN <i, D+NLNKS 
L2»MINTAN(2,I)«-NLNKS 
CALL  PLOTU(Ll) ,Y(L1> ,3) 
CALL  PL0T(X(L2) ,Y(L2),2) 
L1«*AXTAN(1»II+ NLNKS 
L2=HAX TAN (2,1)+NLNKS 
CALL  PLOT(X(Li),Y(LI),3) 
CALL PL0T(X(L2),Y(L2),2) 

50 CONTINUE 

PLOT  CREW   STATION   PANELS 

IF   (NLNKS.EQ.NKEY)    RETURN 
II*NLNKS+i 

SPECIFY  COLOR  FOR   CREW  STATION 

CALL  N£WP£N<ICOLOR(<»)) 
00   S3   I»II,NKEY 
K*KEYTA8<i,I)•NXYZ+NLNKS 
CALL  PL0T(X(K),Y(K>,3> 
M*2 
IF   (KEYTAB<2,I).LT.0.ANO.K£YTA8(3,I).LT.2)   (1*3 
J»IA8S(KEYTA8(3,I)) 
L»K+1 
K»K«\J-i 
00   60   J=»L,K 

60      CALL  PLOT(X(J),Y(J),M) 
30   CONTINUE 

RETURN 
ENO 

00328600 
JU J2873Q 
00028 800 
00328930 
00029000 
00329100 
00929200 
00)29300 
OP329*niO 
00929500 
0^029630 
Qu9297J0 
00129600 
00029900 
00130000 
00330100 
03 r. 30 200 
00030300 
0 0 3 30 <xi 0 
00030500 
00030600 
03030700 
00 330 81*0 
03330900 
00031300 
OL331100 
0C331230 
00131300 
0CC31W0 
00331500 
03331630 
00131730 
00J31303 
03331900 
10432300 
03132139 
0C9 322C0 
OC032330 
01032WG 
01U3250G 
093326ii3 
10 0 3273 0 
34332 300 
003329(10 
1'. 533UJO 
0t*«33lJ0 
03033200 
3d) 333d0 
33933MJ0 
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APPENDIX C-6 

COiyBIMAN SOURCE - CBMCDM LISTING 

C*    ******************************** OOOJGlGU 
C 000OO2JL 
C               CBKCf   -    LRbn   ST AT I Cl.   DATABASE   PAIMLNANCE    PAIN   RGLTINE GOOGGJOJ 
C UOOOG4GG 
C                       CALLS   - UJOJ050u 
C                                      CtMCuP   -   HE*UiNu   AM)   PAGE   CONTKoL OGoOuoOO 
C                                   CoMLAT   -   OATL   AIMD   TIME   FRCM   SYSTEM O0OOJ7JJ 

C                                     C6PJT4   -   COMPUTES   DETERMINANT   LF    A   MXH   MATKIX UJJJOOGO 

C                                   CBKTKf;   -   TR^.VSLATES   CCCKG   f-kCf   AC   IL   SHP   SYSTLK OOOOUSJG 

C OOOulOuG 
C                        INFUT    FRurf   - OOOOiluj 
C                                     JMT       1   -   CREW   STATION   LiATA   BASE 00UG12Gu 
C                                   JMT      3   -   Cuf.MAlvD   €   DATA   STATEMENTS 000J130G 

C GOO01<»0J 
C                       CLTPJT    TO   - 0000150* 
C                                     JMT       1   -   CREW   STATION   JATA   DASE GOJJ16UJ 

C                                      JMT      o   -    PRINTER 000017OJ 
C                                   JMT      7  -   CAKG   PjNCH OOOOI&JG 

C 00001900 
C                       NOTE    SIGNIFICANCE   CF   TYFE   CODES   AS   FLLLC*SJ 000020UO 

C                                     Oil   -   S1AIN,JAK0   aLRKPLACE   PANEL U0jJ21ud 
C                                   2        -   SEAT 00002200 
C                                      3         -   rvjODc*/BRAKE   PtCAL 0000230* 
C                                     M         -   CCNTHCL   STICK 0OOO2«»0C 
C                                   5        -   IhRGTTLfc 00J023LJ 

C                                   6              CLLLFCTIVE JJ002OU^, 

C                                   7        -   WhEEL-TYPE 0uOO27u0 
C C0G028U* 
C                       ThE   MAXIMUM   NJM66*   OF    TYPE   CuCES   FCK   SPECIAL    PROCESSING 00002*** 
C                            1 S   1 5 . 0 JJ03 0** 
C OJOJJIO* 

C*   ******************************** GG*032t* 
C 00OO33U* 

UtFIKE   FILE    I l20J0f SitUf 1AV1 J 000034C* 
C 00GJ35GJ 

CCKMUN   /CtKWOc/    1M1 , IOY , 1 Y*, IHK, If N, I SC , 1PG I 1 LN 0*0G3fcGiJ 
C 0GGG37C* 

IMEGtR   rt*XKbC/2J00/» lWf.SP/4HnKSP/,bL ANK/4H           /IPKVI uOOOjej* 
i                      lCEL/4h*jEL/t IAOD/AHiACJ/f lENO/'iKiENO/i 00003*00 
2 1 INTMnxl ,,1/ , iPFT/ihtPRT/ ,i Jf< P/4HJ.OP / , 00004000 
3 lPuri/4t-iPCri/, lCHK/4M4CHN/,ICHP/4h»C»P/i OGOOMuO 
4 luu."Pl23l , 1 PA (6) , 1PY( t ), IPZ( s J.NAF E (2 ) tlNA^ti 2) t 000042** 
5 I TYP(o)/iHF , lhA , 1FL, ll-K, IFLi IFJ/, 0000*300 
* 1 TYPcl*)/l ,-1 ,2,-2,3,-3/,Ii.TLM'i )/2 ,21 .22,21/, 00004400 
7 PNL(*OG) , PNAf-tt 2, 3LJ) ,PTYPt( 3C0 ) ,PNvKT(3G0) , 0000*500 
b                    CNA,1d2.3 *C),CTYPE( 30 C I.CPNL (2CC),CPTI30CJ ,NPNLT (la) 0J0G4*oG 

C 0000470J 
PEAL    60SXY2 (3) ,CxrZ I J.3J0) ,LK 1G1M 3) ,PXYZ( 3,t .3CC) , GJ0C4to0j 

1               PX( o) ,PUM i PL (o ) 0G0O4V00 
C 000050** 

CALL    CB« JAT( i:VT , 1 JY . 1 rK , 1 , IHK , I".N, ISC I OJ0051GJ 
I?G=0 00u052*J 

C                                                                                   PACE   CCJNTER 000053C0 
C  0 0uO5<«GU 
C                                      it»J   CC'MANO   CARD   Ai\C   PROCESS   IT OOOJ550J 
C                       TERMINATE    PKCG«AN    IF    cCNVANC    lluPERI    IS    INVALID OC005&0* 
C  0 00 05 70 j 

10  Rt/U    (5, ICC j,ENU=720)   ILKR ,l«AKE,NPM S fNCTL S.bLSXYZ, IX, IV , \l 00005O*J 

IF    |ILfrv.EU.lLHKl    GL    TLi    15 00G05S.00 
IF   ( I CFR. EC. iALL)    CL   TO   2C OOOOtOOO 
IF    ( ILFrv.EC. ILEL)    CL   Tc   20C OGGOclGJ 
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IF (ICPR.El.IINT) GC TO 25C 
IF t ICPR.EC.IPRT ) GC TO 300 
IF (ICFr.EC.ICMP) GC TO 400 
IF (ICFR.EC.iPCh) GC TO 500 
IF ( ICFR.EC.1CMP) GC TO 60C 
IF   ( ICPR.EC.IENC)   GC   TO   700 

INVALID   COMMAND 
CALL    CBMCCP(O) 
WRITE    (6.1C01)    IOPR,NAME,NPNLS,NCTLS, ECSXYZ ,1X , IY , I 2 
».KlTE    <6,20o0>    IOPR 
SICP 

END   PROGRAM 

CHtCK   CRtu   STATION   DATA   MEMBER 

15      CONTINUE 
JCrK   =   -2147463647 

GC   TC   21 
JChK   CONTROLS   «R 1 T E   TC   DATA   BASE 

ADD    CREW   STATION   DATA   MEMBER 

20 CONTINUE 
JCFK    =   0 

21 CCNTINUE 
CALL    CBMCCPIOJ 
WRITE    lo,1001)    IDPR,NAME,NPNLS,NCTLS,ECSXYZ,IX,I Y, 1Z 
DC   22    1=1,15 

NFNLT (1 )    =   0 
CLEAR   PANEL   TYPE-CCCNT   ARRAY 

ZZ      CCNTINUE 
IF    ( NAME ( 1) .lib. BLA.MK.UR.NAI" E( 2) .NE.BLANK)    GC   TC   23 

BLANK   CREW   STATION   NAME   READ 
CALL    C8i>!CCP(l) 
/(RITE    (6 , 2005 )    IOPR 
GC   TC    10 

READ   NEXT   COMMAND   CARD 
2 3     CONTINUE 

IF    (NiFNLS.GE. 1.ANG.NPNLS.LE.3C0.ANC.NCTLS.GE. 1.AND.NCTLS.LE.3CO) 
1 GC   K   25 

CHECK   NUMBER   OF   PANELS   ANC   CONTROLS 
CALL    CuMCCPIl) 
wRITF    (6.2C07)    NAME 

GC   TO    lo 
ERROR    IN   PANEL   OR   CONTRUL   COUNTS 

PfcAC   NEXT    COMMAND   C AR 0 
25      CCNTINut 

DC   3 0    1*1,0 
IF   ( 1X.EC.11YPU) )   CO   TC   40 

UHCLK   X   AXIS    DIRECTION 
3C   CCNTINufc 

CALL    CtMCCPU) 
WRITE    Ib.iCOo)    In,NAME 

WRONG   X   AXIS   DIRECTION 
GC   TO    10 

RcAD   NEXT   COMMAND   CARu 
40      CUNTlNut 

I A 1   =    l«bi( ITYPEI I ) ) 
1X2   =    IS ibM i.ITYPEl I ) ) 
DC   50    1=1,6 

000 06200 
0 00 06 300 
000O64C0 
00006500 
00006600 
00006700 
00006800 
000 06500 
00007000 
000071uU 
0UU072O0 
000073oO 
00o0740J 
00007500 
00007600 
000O770O 
000C7c0J 
000 075uu 
OOOoBOOC 
OOOO6IC0 
00OOB20O 
00008300 
O0o0o400 
000u85o0 
00008600 
000 OB 700 
OoC08 600 
00006*UJ 
0 00 05 oco 
00009100 
00009200 
0 0uo5 30J 
000054O0 
Ou00550o 
000 05 60O 
00005 700 
00005800 
000OS500 
00010000 
00010100 
0001020o 
00010300 
U0010400 
00010500 
00010600 
00010700 
0001U800 
00010900 
00011000 
OJOlllOo 
0 0011200 
00011300 
00011400 
00ull50o 
OOOllcOO 
00011700 
00011800 
OOo115o0 
00012000 
0O0lZli,J 
OOo122o0 
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IF    ( JV.EC.n YP< I ) )    GC    10   60 
C CHECK   Y   AXIS   DIRECTION 

50   CCNT INuE 
CALL   CcMCCP(l) 
*RITE    (6.2C09)    IY.NAME 

C wRONC-   Y    AXIS   DIRECTION 
GC   TC   10 

C REAO   NEXT   COMMAND   CARO 
60      CCNTINOE 

1(1   =    lAaSU IYPEI I ) ) 
1Y2   =    IS IGN(1 .ITYPt(1)) 
CC   70    1=1,6 

IF    ( 1Z.EC.1TYPI1 ) )    GC   TO    72 
C UHECK   Z   AXIS   CIRECTIUN 

70   CCNTINUE 
CALL    ccHCCPI1) 
wRITE    lo.2C10)    1Z.NANE 

C k»RCNt>   Z    AXIS   CIRECTION 
GC   TC    10 

C KtAJ   fsEXl    COMMAND   CA^D 
72   CuNTINuE 

I Z 1   =    UBSI ITYPEl i ) ) 
112   *    IS1CM 1, ITYPEl 1 ) ) 
IF    ( 1X1.NE. IV 1 .AND. IXl.NE. IZ1 .ANC.IY1 .NE .IZ 1)    Gu   TC    74 

C uHECK   FOR   uNKOE   X,   Y,    f,   Z   DIRECTIONS 
CALL    CortuCPU) 
<\*ITt    (btZCll)    NAME 
GC   TC    10 

C X,    Y,    C    Z   DIRECTIONS   NCT   UN'IOUE 
74   CCNTINUE 

REAO    (P 1,ERK*61J)   JwKSP, I 11 , 112, 101 , 102,MAx 
C RE/J   FIRST   RECORD   CN   DMA   uASE 

IF    (JwKSP.KE. IWNOP)    GC   Tu    610 
C CHECK   CStVi   STATION   CMTA   bASt    IDENTIFIER 

IF    (IC2*NPM.i+NCTLS-l.LE.MAXl    GJ   Tu   7c 
C CHF.CN    IH   TnERE    IS    SAPuE   TL    ADD   DATA 

CALL   Cd.-iCCPU) 
WRITE    lot 2001)    NAME 

C PRINT   -   NC   SPACE   IC   ADC   DATA 
JtHK   =   JCHK+I 

7c   CCNT INUE 
I cCF    =0 

INITIALIZE   DIRECTORY    xECORD   COUNTER 

kite   RECbn.CS    IN    THE    DIRECTORY    AND   ChECK    MtKeERNAfE 
ENTRIES.       IE   The   NAME   REAu   FRCM   INPoT   EXISTS   ON    Il-iE 
OIKECTCRY    THE   NEn   MEMBER    IS   ;N. C T   ADCEC.       IF    THERE    IS 
SPACt    CN    THE   DIRECTORY    AGAIN    THE    DATA    IS   1^1    AL.JEO. 

OC   60    1= I 11, 1 12 
READ    11 ' I ,CHK=E50 )    I NAME, 103, 104,IPNLS,ItTLS.CR101N 
IF     I NAl-E 1 1 ) .EC.I NAME 11 I .AND.NAMEI2) .EC. IN* ft ( 2 J I 

1 GC   TC   oJO 
YEfBtR   IMAME    EXISTS   -   CANNLT   ADD    DATA 

IF    ( INMMEI1J .EC.JLANK.AND. 1NAMEI2).EG.BLANK I    IdOE^l 
8C   CONTINUE 

IF    ( I EcL.Nt.O I    GL    IL    62 
CALL    CiiMCLP(l) 
iSlfi     (o,2C12)    MrE 

PKIlvT    -    DIRECTORY    IS    HULL 
JCFK   =   JCHK+1 

000123JU 
00012400 
00012 500 
00C126UU 
00012700 
0001280u 
0001290U 
0C013GG0 
0 0^13luO 
0001^200 
00ui33u0 
00013400 
OO0135UJ 

0 Ou 1 ioUi/ 
0001370^ 
00013600 
0 0013 9uJ 
OCO14U0U 
0001410^ 
000142u0 
00014iu0 
000l44u^ 
OOu145uO 
00014o0u 
00014 7UJ 

000 l46u<J 
0 0014S00 
00015000 
00015100 
00015200 
000 15300 
0001540U 
00015 5uJ 
OJO15cOu 
Ouu157uO 
00015600 
00015Vuu 
0 00loOUu 
0 0016100 
0001&20u 
00016300 
OJOlo4UJ 
000l650u 
Ouu lu60u 
uoo lt>7uO 
UOOlofcOO 
0001o900 
OOU17000 
00017100 
0 0C172OJ 
00ul73u0 
D00174Co 
OJO17 5U0 
0J0176O0 
00017 700 
000176un 
000179uO 
OuOlUOGO 
OOulo 10J 
0J0162O0 
0001£30u 
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82   CCNT1N0E 
IC3   =   102+1 
ID4   =    ID2 + NPNLS+NCUS 
CALL   CBMCCPI3) 
WRITE    (d,20l9)   NAfE.NPNLS.NCTLS,BCSXYZ,IX,IY,IZ 

REAO   COORDINATE    DATA    FOK   ALL   PANELS   AND   PROCESS 

DC    UC   I=1,NPNLS 
READ    (5, 1CC2,EN0=72G)    PNC (I )t(PNAME(J,1 ) tJ=l , 2),PTYPE(I ) , 

1 PNV,(PX(J),PYU),PZ(J),J=l,PNVi 
K   =    1-1 
DC   £12   J=l ,K 

If-    ( I.Nfc. l.AND.PNCI J) .EC.PNCil I J )   GC   TC   b «i 
CHECK   FOR   UNICOE   PANEL   NOMDEK 

6 3      C LN T INO E 
GC   TC   86 

3i      CCiJllNUt 
CALL    C3MCDPI 1 I 
nrlTc   16,2025)    IPNAfcElL,I),L=1,2),<PNAffcIL«J>,L=1,21 
JCHK    =    JCHK+1 

it      CCNT1NUE 
lr    ( I .EC. 1 I    Gc   TL    E9 
CC   37   J«1,K 

IF    (Pmif'El 1,.J) .EC.Pt\AME( It 1 ) -ANC.PNAME I 2 , J J .Ew.PNAME ic , 1 ) ) 
i Gu   To   o6 

CHECK   FOK   oNIlCE   PANEL   NAME 
P7     CCNTINOE 

GC    TC   o-r 
3 8      CCNTINuE 

CALL   CUPCUPUJ 
w^ITE   (o,2024)    I PKAdLlL, 1 ) ,L = 1, 2) ,PNC< J), FNC I I ) 
JCHK=JCriK+l 

flv      CCNTINuE 
IF    I FTYPt ( I ) .LT.O.LK.PTYPEI I ) .GT-15J    Gc    TO   9 2 

CHECK    FOR   VALID   PANEL    1YPE 
IF    (PTYPEtl).EC.OJ   PTYPEI 1 )=1 

CCLNTER   FOK   PANEL    TYPES 
NFNLT(PTYPE( 1)J   =    NPNLI (PTYPEU ) ) + l 
GC   TC   9 3 

92      CCNTIME 
CALL    CDMCCPI 1 I 
*R1TE   (6.2033)   PI YPE (I ), (PNAf.EI J, 1) , J-1 ,2 ) 

9 3     CCN71NUE 
IF    < FNV.OE.O.ANO.PNV.LE.t )   GC   TC   94 

CHECK   FCR   NJKBtR   OF   VERTICES 
hUTF   lo,i020J   PNV, ( PNAME (o, 1 ) , J=l, 2 ) 
IF    (FIW.LT.3)    P.MV=3 
IF    (FNV.CT.6)    PNV*t 

THE   ABOVE    T«u   STATEMENTS   KAY   APPEAK 

AS   FuCClNG.     IN    FMCT,    TnEY    ARE    MEAuT 
TC   BE   UtBUOGINo   AIDS. 

JCHK   =   JCHK+1 
9 4      CCNT INUE 

IF    (PNV.LT.4)    CC    IC    98 

CHECK IF TME VERTICES ARE CCLINEAR 

I 1    =    PiVV-3 
12 =   PNV-2 
13 =   PNV-1 

00018400 
00018500 
00018600 
000187uu 
00016800 
00018900 
00019C00 
00ol9 10u 
00019200 
Do01930o 
0oG1940O 
Oo0195oO 
00019600 
00019700 
00019600 
000199UO 
000200o0 
0002010U 
000202UO 
0o02G3o0 
00C2040u 
00020500 
00o2ooG0 
OGo2o7uO 
00020800 
00020900 
O0G21uoO 
0 Ov21100 
Oo0212u0 
00o213oJ 
00021400 
000215Go 
00021600 
00021700 
0U021SOU 
00021900 
00022000 
00022100 
00022200 
00022300 
00u224Go 
00022500 
000226uo 
0 0022 700 
00022600 
O0o22900 
00023000 
00023100 
00023200 
0 0u23 3u0 
00023400 
00023500 
00023oo0 
00023700 
00023800 
00o23900 
00024000 
0002410u 
00024200 
OU024300 
OoG2440o 
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CC   95  J1 = 1,U 
CO   95   J2 = 2, 12 

DC   95   J3=1,I3 
DC   95   J<.= <.,PNV 

IF    (J4.LE.J3.Cft.J3.LE.J2.Gk.J2.IE.Jl)    GC   TC   95 
D   =    LbMoT4(PX(Jl),PY(Jl),P2(Jl), 1.0.PXU2),PY(J2) ,PZ(J2) . 

1 1.0,?X(JJ),PYIJ3).FZ(J3).1.C,PA<J4).PY<J<»),FZ(J^ 1,1.0) 
IF    (AESIC).LE.O.IO)   GC   TC   95 
CALL   CBMLCPI 1» 
*RITt    (o,2027)    ( FMAMEJJ, I )tJ=lt2)iJl.J2,J3,J4,D 

95      CCN'TINUE 
9t      CCMINoE 

FNVRT (1 )    =   PNV 

C TkA.'.bLATE   COORDINATES   TC   SRP   SYSTEM    AND 
C *kITE    TC   DATA   uASt    IF   NC   EHRORS 

CC    ICO   J=1,PNV 
CALL   LOMRMPA(J),PYIJ).FZ(J)»P}<YZ(1,J,I I .bcSXvZ. 

1 1X1,1Y1,IZ1.1X2. IY2,IZ2J 
100      CCM l.VJt 

CALL   CD*LDP(PNV+1 ) 
*R1TE    (0,1003)    PNCl I ). (PNAKE I J. 1 I , J = 1, 2 ), P TY P E I IJ,FNV, 

1 lP>(J),PY(J),PZ(J>.lPXYZU,j,l)tK=l,3),J=l,PNV)  ' 
If    (JCHK.EC.C) 

1 WRITE    (l'IC2+Ii    PNOl I ) , (PNrfMEU, I ),J=1 ,2) .FTYPE (I ) , 
2 PNV,l(PXYZ(K,J,I),K=l,3),J=l,PNV) 

11C      CCNTINUE 
C END    LT    LLCH    FDR    THt   PANEL    0«TA 
C  
C RLAC   AisD   PRUCCJS   CCCRC1NATE   DATA   FCK   CG.\TRCLS 
C  

CALL    CcMCCP(l) 
WHITE    (o. 1C12) 
DC    15C   I=1,NCTLS 

*EAC    (5 , 100-,,END=72^ ) 
1 (Chi fitJ. 1 I , J=l,2) .LTYPf•( 1 ) .CPNLl 1 ),CPT( II ,C1 ,C2,C3 

I F    I CPNL ( I l.NE.O)    GL   TC.    115 
C NE.O   «•>    DEFINED   RELATIVE   TC   A   PANEL 

IF    (CPTll).tw.C)    GC   To   135 
C FC.O   ==>   OEFINED   IN   AbSCLLTE   CuDRL) 

wRITfc   (o,2013)    (CNAMclJ, 1 ),J«1.2I 
C EKkCk    IN   CEFiMTJCN   L'F    CCCikD   SYSlL.'-l 

JCriK   =   JCFc+l 
GC   TC   117 

115      CLNTINJE 
CL    lit    IFl\L=l,NPNLS 

If     (P.\ti ( I F\L I -t C.Cf'NL ( I ) I    GL    lb    12G 
C CHECK    IF   DEFINED   PANEL   EXISTS 

1 I 6 CoNT HUE 
CfLL    C^MCLPll) 
wRITE   (o,2CG2J   LPiNLl l)t ICNAMKJ .1 ),J»1,2) 

C UtflNti;   PAJtL   DCeS   NLT   EXIST 
JCHN   =   JCHh+1 

117      CCNT1NJE 
CFNL(I)    =   0 
CFT ( I )   =   C 
GC    TC   135 

120       CCNTINjt 
IF    ICPT ( 1 ) .GC. i.ANC.CPT ( I I.LL.PNVRT I IHNL) )   Gi_    TC    13C 

C CHECK    IF    DEFINED   VERTEX   EXISTS 

00024 500 
00024600 
00024700 
G0024OOG 
0G02490O 
0CC2500j 
00025100 
0002520O 
00G253CG 
G0G2540G 
00025500 
00025coG 
000257OD 
G00258oO 
00G2P9OO 
00G2GG0J 

00G2oluJ 
00G2&2CD 
0GG2c3Co 
00G26*OJ 
00o2o50G 
00D2c>oOO 
0 0G2i>7Co 
0D02obGD 
00026900 
0002700^ 
00027100 
0OG272O0 
00027300 
Gu0274Gu 
00027 5uJ 
000276GO 
GG0277G0 
0Co27bG0 
OOQZTyuO 
00028000 
GOo2blGo 
00026200 
00o2b3o0 
000264UO 
0J02850O 
0o02ooCO 
000267uO 
0G026b0u 
00020900 
00029000 
0M2<t 100 
0002920U 
0002930U 
Go029<.0o 
00029500 
00029600 
0002970^ 
00o29bG0 
00029900 
OOO301JUO 

000 30100 
000 30200 
0G03O3OG 
OG0304OO 
00G3u5OG 
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13; 

131 

c 

CALL   CDMCCP(I) 

KRITE   (6.20J3J   CPKl ), (CNAME< J, I) ,J=1,2) 
DEFIUEC   VERTEX   DDES  NCT   EXIST 

CFT( 1 )   =    1 
JChK   =   JChK+1 
CONTINUE 
IF   (C3.EC.0.C)   GO   TO   131 

FLK   RELATIVE   C£fN.    Z   CCGRD   IS   0.0 
CALL   CbMCCPdJ 
nRITE   (O.2004J    ICNAME1J,1J,J=1,2J 
CFNLU)    =   J 
CFT ( I )   =   0 
JCHK   -   JCnN+1 
GC   TC   135 
CCNT1NJE 
cnzniii = ci 
CXYZI5, I )   «   C2 

CCMF'JT?   A2SCLUTE   CuOROINATES   FRCN   RELATIVE   CCCRUINATE 

IC 
it 
I t 
IF 
iF 
C> 

ov 

CPT ( 
i    IG-1 

Iu+1 
IA. El 
1c. EC 

|   StiRT 

S^T 

1 ) 

1 
13-1 

135 

C  
c 

142 

T 1 = 
T2   = 
T3   = 
CC   1 

CXY 

CLIS.T 

Gl T 
CLT.T 
IFM 
CXYZ 
CXYZ 

ADS ( 
AuS ( 
1.0- 

34   j = 
Z(J, 1 

INUE 
C   142 
JNoE 

=   0 
(4,1) 

(3,1) 

.FlWR 

.0) I 
( ( FXY 

<P>;Y 
(PXY 

( (PXY 
<r>XY 
(PXY 

Cl )/C 
C21/C 
7 1-T2 
11 3 
)   =   T 

T 

T(IPNL)+1>    IA=l 
b=PfvVPT( IPNL) 
Zll.lt, I PNL J-PXYZ(1,10. IPNL ) )»*2 + 
Z<2»It:.lPNL)-PXYZ(2,IG,IPNLJ)**2 + 
Z(3. It,IPNLJ-PXYZ(3,10,IPNL ))**2 I 
Z(1. 1 A,IPNLJ-PXYZ(1,Io,IPNLJJ*»2 + 
Z( 2. IA, I Pl.L J-PXYZ (2,10, IPNL ) )**2 + 
Z<3. I A,IPNL J-PXYZ(3,10,1 PNL ) )**2) 
X 
V 

1*PXYZ(J, It.lFNL) 
3«PXYZ<J, IC1PNL) 

•» I2*PXYZ ( J, IA, IPNL) + 

= 0.0 
= u.G 

141 

146 

TRANSLATE COORDINATES TC SRP SYSTEM 

CALL Ct.r17KMCl,C2.Cj.,CXYZll,I),bCSXYZ(lJ,lXl,IYl,lZl, 
IX2.IY2.1Z2) 

CCM I Nut 
IF    ( I .EC. 1)    Gu   TO    145 
K   =    1-1 
CC    141    J=1,K 

IF    (CuANEfl.JJ.fcC.CNAhfcll,l).ANC.CNAyE(2,JJ.EC.CNAMfc(2,lJ) 
GL    TL    14t 

CHECK    IF   CONTROL   NAPE    IS   CMOOE 
CCNT INJE 
G C   T C   14 5 
CLsT Ihj'c 
LALL    CoKCCPtl) 
up I T E   (6,2020    I CNAME(K, I J,K = 1, 2) 

oOPLIClTfc   CONTROL   NAME 

0003U6C0 
000 30700 
0003080o 
000309O0 
00031000 
0003X100 
00031200 
0O0 313uG 
00031400 
00031500 
00031600 
00u3170G 
Oo0318u0 
00031900 
0003200a 
G003210u 
000 32200 
00032JOC 
00032400 
0003250o 
00032600 
0003270U 
00032600 
0003290J 
0 0033 00C 
00033100 
O0u332o0 
00033300 
0UO3J>4O0 

0 0C33 500 
0G033oG0 
00033 70a 
00C33&0O 
00033900 
000 34 000 
0003410O 
0J03420U 
000 34300 
00034400 
G0o34 50ci 
00034oC0 
000 3470U 
00034600 
000 34900 
00035000 
000351OO 
0U0352OO 
0^035300 
00035400 
U0035i>00 
00035600 
00^35700 
O0O35CO0 
0U035900 
OC03ooOO 
00036100 
00036200 
000 36300 
0003O400 
00036500 
Uo0366u0 
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JCHK   =   JOK + 1 
145      CCNT1NUE 

irtAMEU)    =   dLANK 
UAME12)    =   BLANK 
IF    ( 1PNL.EC.C)   GO   TO   147 

CHECK    IF   CGNTROL   DEFINED   ABSOLUTELY 
INAKEll )    •   PNAME (1,IPNL ) 
I(vA*E(2>    =   PNAhE(2.IPNL) 

14 7     CONT IMJE 
C*LL    CbMLOP(l) 
»RITE   (6,1005) 

1 (CNAHEU.i ) , J=l, 21 ,CT\PE( 1 ), 1NAME.CFTI 1 J, Cl tC2.C3i 
2 (CxYZIJ,l),J=l,5) 

K   =    ID2+NFKLS+I 
IF    (JCHK.EC.G) 

1 WRITE   (l'K)    ( CHAMEI J, 1 ), J=l,2J,CTrPt< I), CPNLl I ). 
2 CPTl I i, (CXYZIJ,l ) ,J=1,5) 

150      CCNJ1IVJE 
END   LF   L4.CP   TC   PRuCESS   CCNTRUL   UATA 

wRITt   JlRELlCRY    BLCCK   FLF    ACC   FLNC1ICN 

IF    (JCHK)    18J,lfcO,17C 
160 CCI^TINJE 

KRITE    (1'lLDt)    NAME,103.ID4.NPNLS.NCTLS,bCS>VZ,I X,1Y,IZ 
IC2   =    104 
.-KITE    (I'D    JWKSP.I I 1.112.1C1, 1D2.M.AX 
wRITE    (6.2C26)    NAME,NFNLS,NC1LS 
GC   TC   10 

READ   NEXT   COMMANC   CARD 
17C   CCI^TINCE 

..RITE    (6.2C29)    NAME,-CHK 
MEKBER   NLT   ACCEC   OLE    1C   ERRCFS 

GC   T3   U 
REAL   NEXI    COMMAND   CARD 

PKINT   r'ENBER   NAME   ANC   MMbER   CF   ERRCRS 
FCK   U-ILCK   FuNCTICI. 

130   CCNT1NUE 
JCFK   =   JCFK+21474S3647 
v.RITE    (o,203o)    NAME,jCHK. 
GC   TC    10 

C READ   NEAT   COMMAND   CARD 
c 
c  
c 

200      CCM I MJE 
CALL    CertCCP(O) 
w.-!ITE     lo.lCOl)     luPR.NAK-c 
IF    (NAME I 1 ) .NE.BLANK.OR.NAMEl 21 .NE.DLANK)    LC    TC    21C 

C CHECK    IF   NAME    IS   BLANK 
U^ITE    lotiOOi)    IOPH 

C DELETE   IGNORED 
GC   TO    10 

C lt*U   NEXT   COMMAND   CA«C 
210   CJNTiNtc 

AEAO     (I1 ItcKKseiU)    JoKSP, I III 112 , ID1 , 102,MAX 
IF    1J^KiP.NE. UKSP)    CC   TC   E1C 

C Ll-ECK    Fo«    VALID   DATA   JASt 

DELETE    A   MEMBER   FPCtf   DATA    BASE 

0003o70o 
00036800 
000369CU 
00037COO 
000371o0 
00037200 
000373uj 
0003740U 
00037500 
O0O3 7 6C0 
00037700 
00037600 
000379U0 
OOOJBLOO 

000 38100 
U./038200 
00036300 
0003o«,0o 
00O3D50O 
0003bt>Gu 
00C3o7Co 
0003£ifcOO 
U003d900 
0 Co 3 9 0 o o 
0G0391O0 
00039200 
D0o393o0 
000 39400 
000395u0 
00O39oC0 
000397uO 
0003'. 800 
ODC399UO 
0 00 40 000 
0004u10„ 
0004020O 
00040300 
00040400 
00o4u5GO 
U00 40 60O 
00040 7Co 
00040600 
00040900 
0 Co41DOO 
00041 loo 
0J0412O0 
00041300 
000*1400 
00041 boo 
00041 too 
000tl7OO 
00041600 
0oC419oJ 
O00t20L0 
0 00 42loO 
00042200 
00042300 
00042400 
O004250O 
G0O42600 
O00427OU 
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DC   22C   1=111,112 
READ    (1 ' 1,EKR = 850)    INAME, 103 , 104,1PNLS,1CTLS,CR1G1N,IX.1Y.1Z 

RE/SO   CIRECTORY   BLGCKS 
IF   (NAME(l).EC.lNAMEll).AN0.NAME12).EO.INAMEl2))   GC   TO   230 

CHECK   FOR   MEMBER   NAME 
220   CONTINUE 

Wr« IT E    (o,2CJe)    NAME 

GC   TC    10 

23C   CCNTINCE 
*RITE (o,1007) NAME 

MEMBER NAME DOES NCT EXIST 

READ NEXT COMMAND CARD 

MEMBER NAME EXISTS 
IC5 = C 
/.RITE (I'D ULANK,BL«NK, I IC5, J=l ,10) 

uELETE MEMoER NAME FRCM DIRECTORY 
GC TC lu 

READ NEXT COMMAND CAKC 

INITIALIZE DATA BASE 

250   CUNT INUE 
L. i LL    CBMCCFiO) 
»RITE    (0,1001)    IGPR 
VR ITE    (0 , ICCt ) 
nRITt    (I'D    IRKSP,INTC.MAXPEu 

WRITE    FIRST   RECCRO   CN   CATA   EASE 
111   =    IN T C ( 1 I 
I 12   -    INTC (2) 
J    =   0 
DC   26J   1*111,112 

260 «RITE (I'D BLANK, BLANK, U,K=I, IC> 
ENTER    CLANKS    FCR   MEMUER    NAMES 

GC   TC    10 
READ   NEXT   COMMAND   CARD 

PRINT   Cft£V>   STATION   UATA   eASE   -   IF    INPUT   MEKfaEf.   NAME 
DCTS NCT EXIST,  1FE DIREC1CKY  IS FR1NTEC 

300 CONTINUE 

CALL CBMCCP(O) 

kRITE    (6,10ol)    luPR.NAME 
<tAD    11' 1,ERR = B10)    jr.KSP, I U, II2.IC1, IU2.MAX 

READ    HEADER   RECCRO    CF    DATA    £ASfc 
IF    (JRRSP.NE.lhKSP)    GL   TC    fclJ 

CHECK   FOR   VALID   DATA   BASE 
IF    (NAME I 1 ) .EC.tLANK.AND.NflME(2).EO.BLANK)    GO    TC   36C 

ChEuK    IF    1NP0T    NAME    IS   BLANK 
DC   31C   1=111,112 

READ    1 I ' I ,EKR*850)    1 NAME , lu3 , ID4 ,NPNLS,NCTLS ,CR1GIN,I X, IY,1Z 
READ   DIRECTORY   CLOCKS 

IF    (NAME( 1) .EU.INAMEI1).AND.NAME<2).E0.1NAME<2I )   GC   TO   320 
CHECK    IF   MEMBER   NAME   EXISTS 

310     LCNTINUE 
GC   TC   350 

MEMBER   NAMc   CCES   NCT   TALLY 
320   CONTINUE 

ID5   =    IG3+NPNLS-1 
CALL ceactpu) 

00042600 
0004290U 
OCO430O0 
00043100 
00043200 
00043300 
00043400 
000435UO 
0ou43600 
00043700 
00043BOU 
00043900 
00044000 
00044100 
00044200 
00OH4300 
O0044400 
0004450u 
U0044cOu 
00044700 
00044 600 
00044900 
00045000 
0o0451uu 
00045200 
0004530u 
00045400 
00045500 
000456O0 
0OO4P70U 

00045600 
000459UU 
0 0046 000 
00046100 
00046200 
00G4oJ00 
000464CU 
00u46500 
0004ooOO 
000 46700 
00^4680^/ 
0004oS00 
00047000 
00O4710O 
00047200 
000f73C0 
U0U'*74uo 
00047500 
00047 600 
OOU47700 
O0G47BOU 
00047900 
0C048C0u 
0004B100 
0004620U 
00046300 
0004B400 
00O4O50O 
00C466U0 
O0O4B70O 
0004B600 
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WRITE    (clCll)    I,INAME, 1C3,I04,NPNLS,NCTLS,GRIGIN,IX.lY,1Z 
C PklNT   DIRECTORY    INFC   FCR   MEfBEK 

DC   33C   I=IC3,IDS 
n.  =    1-i D3+1 
READ    (1 ' J ,EkR = 880)    P.\0 (R ) t (PNAME ( 0, K t, J= 1 , 2 ) , F T YPE U) ,P N V , 

1 I ( FXY<. (L.J.K J,L=1.3 ), J-l, PNV) 
PNVKT(K)    =   PNV 
CALL   CBKCGPIFNV+1I 
»RITE   lotlOJS)    PNC(K), (PNAMEU, K),J»1,2) , PTY PE I K ) , PNV , 

1 ( (PXYZ(L,J,K),L=1,3 1,J=1,PNV) 
C rRITE   PA.SEL   DATA 

330   COM IMjE 
oKlTE    (6.1C10) 
105   =    105-»1 
DC   340   I=IC5, 1C4 

3CAJ   II • i,En««630J    1NAME,JTYP,IPNL,1PT,I_1,C2,C3,C4,C5 
IF    ( 1FML.EC.U)   uC   TC   334 
DC   333   J   =   l.NPNLS 

IF    (IfM.tt.PNClJll    GL   TC   335 
333 CONTINUE 

334 CONTINUE 
NAME(1) •• ELANK 

NAME <<;) = ELAN* 

GC   TC   337 

335 CCNTINUE 
NAMEUI    =    PNAMEUiJI 
NAKc(2)    =   PNAKEI2tJ) 

337      CCNTINUE 
CALL CoMCCPll) 
i,MTt   (6.10ot)    Ii\AKE,jTVPiNAHEt iPTtCltC2iC3tC4,C5 

C *RITE   L.ATA   FOR   CCKTRL-LS 

340   CCNTINCE 
GC   TG    10 

C rtAD   NEXT   cuMfANC   CARD 
350   CCNT i NvL 

C*iLL    CtMCCPdJ 
hF.ITE    (ciOOO)    NAME 

C F*INT   -   MEMBER   NOT    FOLNO 
36C   Ci_MINCE 

JC   3/C   1=111,112 
HEAD    (1 ' l,EM=fc501    INAME , ID3 , 1D4 ,NPNL S , NC US ,CRI &1 N t IX, IY, U 
IF    ( INAMEill .E».uLANK.ANC. 1NAPE(2).EC.tLANKI    CC   TG   370 
CALL   CL.MCCP11) 
„FITE    (o.lOil)    I , INAKE* ICJ3tIC4tiNPULSiNCTLStORI(»lN.. IXiIY ,U 

C PRINT    DIRECTORY   oLCCKS 
37C   CCNT INUE 

GC   TC    10 
C FF»>D   NEXT    COMMAND   CoRu 
C 

Co'-.P   CRt ..    STATION   T<-TH   SET   -    IF    INFCT   MEKcER   NAME 
IS   dLANrv,      JJMF    TFn"    t^ T 1KE   CATA    EASE 

40C   CCNTINcE 
CALL    C2MCIP<0) 
n.UTe    (h.lCOl)     UPri.NAMc 
IF    (NAME( 1) .,-JE. bLANN. OR. NAPE(2 ) .NE.3LANN)    GC    TC   420 

ChECN    IF    INPUT   NAME    IS   BLANK 
DC   4lC   1 = l.f'AXREc 

St AD    (1 • 1)    1LJMP 
CfLL   CJMCCP(2) 

00048900 
0GU49GGU 
0004910O 
00049200 
00049300 
00049400 
000495UO 
00049oGu 
Oc-049700 
0G0496U0 
00049900 
000 50CuO 
000 501oO 
0005020u 
0U05U30G 
00U5O400 
000 50500 
u00 50 60o 
0UO507U0 
000 50800 
00050900 
00051000 
00051100 
00051200 
0OU513O0 
00051400 
000515oD 
00051600 
0uU51700 
GOOSlsco 
00051900 
OOO52C0J 
0005*: lOu 
00052200 
00052300 
000524U0 
00052500 
000^2600 
00052700 
00052fc00 
00052900 
0005300U 
0U0531U0 
00053200 
00053300 
000534u0 
000335UO 
00053tCO 
OOo537uo 
00053fcC0 
0C05390C 
0C0540CU 
000 54100 
000 54200 
000543CJ 
000 54400 
00054500 
00O54CO0 
000 547C0 
000 54800 
000 54900 
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KRITE   (6,1013)   ItiCUMPtlDCKP 
410   CCNTINOE 

C DOPP   DATA   BASE    IE    1NPLT    IS   BLANK 
GC   TC   10 

C READ   NEXT   COMMAND   CARC 
420   CCNT INUE 

READ    I 1' 1,ERR=810)    JUKSP, 1 II, 111,ICl , 102.MAX 
IE    < JkKSP.NE. IhKSP)    00   TO    £10 

C ChECK   FOR   VAL1C   CKE*   STATION 
DC  43C   1=111,112 

FEAD    (I • I ,EhR=350)    1NAC.E , 1C3 , ID4 ,NPN LSi KG TLS ,CR 1 GI N, 1 X, 1 Y , U 
IF    { INAMEU).EC.NAME!1).AND. 1NAME12 I .cC.NAMEl i))    GC   TO   440 

C CHECK   DIRECTORY   FOR   MEfEbEK   NAKE 
4 3C      CCNT1AJE 

KRITE    (6,2C0b)    NAME 
C KENdEfc   NAPE   CCES   NCI   EXIST 

GC   TC   10 
C FEAD   NEXT   COKNANC   CARD 

44 0   C CM I NuE 
CALL CBKCCPil) 
-.HITE lo.lCli) 1, 1NAME, 1C3,1D4,NPNLS,NCUS,CI<IG1N,I X, 1Y, 1Z 

C PRIM DIRECTORY INFO CF MEMBER 
JC 45C l=ICi,IC4 
READ (1 ' I ) IDOMP 
uALL LoMCCP(3) 
ft F I T F (6.1J13) I . lCuMP, IOLPP 

C DUMP HEMBEH DATA 
450 CCM 1N0E 

GC TC 10 
C FEAD NEXT CQMPANC CAKD 
C 

PJi'.Ch CKEA STATILN DATA EASE KEMCER 

500 CONTINUE 
CALL CBMCCP(0 I 
WRITE    (6,1001)    IJPRtNAMF 
KEAD    (ri,EKK=fclJ)   Jr.KSP, I Hi 112 ilCl , 102,MAX 
IF    ( JhKSP.NE. UKSP)    GC   TO    E10 

ChECK   FuR   VALID   DATA   t,ASE 
If-    (NAMfcl 1) .CO. BLANK. «NC. NAME (2J .EQ.BLANK)    GO    TC   56C 

ChECK    IF    INPUT   PEMBEk   NAME    IS   BLANK 
0 L   51C   1^111,112 

FtEAD    (1 ' I,ti;R-»83 0)    INAfL, 103, I 04 ,NP JMLS , NC T LS , CP I Gl N , I X , 1Y.1Z 
IF    (NA'-lEl 1) .EQ.1NAML ( 1 ) .AND.NAHE(2) . Ei.lNAPE ( I ) )    bC    TC   52C 

ChtCK    IF    NAMbi    TALLY 
510   CCf'T IMt 

i.i.ITE    I6,200u)    NAME 

GC    TC    10 
NAPfcS    00    NCT    TALLY 

FEAC    ThE   NEXT    CCPMAND   CARC 
520   OCNT INUE 

105   =    1D3+NPKLS-1 
hRllE    (7,1014)    NAME.NPNILS.NCTLS 

DC   53C   I = I CJ,105 
,<EAD    (1 ' I ,cKF;=doJ)    INO, IkAKt ,JTYP, 1NV, 

1 I Pxl J) ,PY U),PZ(J),J-1, INV) 
FEAO   PANEL   DAI/>    FRLf   DATA   BASt 

JC   52D   J=i,]NV 
IPXUI     =    it-1X(PX( J)*10i. .C) 
IPY(J)    =    IhlX (PY(J)«100.C) 

00055COO 
00055 100 
00055200 
000553GO 
00055400 
00055500 
00055oOG 
00055700 
0OO556G0 
00055900 
000 56C00 
00056100 
00056200 
O005c30o 
000 50400 
0 00 56 500 
0o05t>600 
OOC5c7O0 
000 56600 
0005c9GG 
00057000 
00057100 
000572U0 
00057300 
00057400 
00O575o0 
00057600 
00057700 
00057600 
00O57900 
00058000 
0005olOo 
0005620O 
00056300 
00o53400 
00056500 
00C5o600 
00056700 
00o53B00 
00o5S90u 
00o5900o 
00059100 
000 59 200 
00059300 
00059400 
00059500 
00059600 
000597CO 
00059600 
00G599o0 
000600CO 
0006U1CO 
00060200 
OOC60300 
000 60400 
00060500 
OoO60600 
000 60 700 
OGGbObOo 
0006o9oO 
OCOfcloOO 
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IPZ(J)    =    IF1X(PZ(J)*100.0) 00G611UU 
C                                                                                   CONVERT   CATA    ILi    INTEGER   FOR*AT 00061200 

528   CONTINUE 000613U0 
WRITE   (7,1015)    INQ,INAME,JTYP.INV, 00061400 

1                                               ( IPXU ), IPY (J I.IPZ1J ) tJ=l, 1NV) 00061500 
C                                                                             PUNCH   PANEL   DATA oOu6l600 

530   CONTINUE 00061700 
105   =    ID3+NPNLS 00061600 
DC   54C   1=105,104 00061900 

READ    (1'I,ERR=680)    I NAME , JT YP , I PNL , 1 P T , Cl ,C2 ,C 3 ,C4 ,C5 00062C00 
C                                                                                   READ   CATA    FOR   CONTROLS 0006210O 

IF   (1FNL.EC.0)   GO   TC   535 00062200 
C                                                                                   ChECK    IF    DATA    IS   ABSOLUTE 00O623OG 

1 L4    =    I F 1X(C4* 100.C) GO0624U0 
iCS    =   1 F 1X(C5*10G.C) 0^062500 
nPlTE   (7,10ic)    INAME,JTYP, IPNL, IPT, 104,105 00062600 
GC   IC   54C 00O62700 

535      CONTINUE G00628CO 
1C1   =   I FlX(i,l*10C.C) 000c.2S.OO 
102   =   1F 1X102*100.0) 00063C00 
IC3   =   1F IX(C3*100.C) 00063100 
wFITt    (7.1017)    iNA^E.JT'iP, 1PNL, IPT, 1C1,1C2,1L3 O00632uo 

540   CONTINUE 00063300 
wRITE    (C2C21)    NAME 000o3400 

C                                                                                   PRINT   PUivCH   MESSAGE 000OJ5UO 

GC   TC    10 00063600 
C                                                                              PEAC   NExT   COMr'ANU   CARU 000e37uo 

5oG   ..C.N71N0L 0006360U 
nRIlc    (6.2CU5)    1CPR 00063900 

C                                                                              PRINT   -   NC   NAfE   GIVEN Cuo64G0o 
GC   TC    10 00064 luO 

C                                                                                   HEAD   NEXT   COMMANO   CAR0 0006420u 
C OG0643CG 
C  Ou0 64 4oo 
C                             COMPRESS   CREk.    STATiCN   DATABASE   FLNC110N 0OU645CG 
C                     1.    GCE S    THKCUGH   MEMLiER   LIST    TC   LOCATE   LOKEP    fCST    f-EMBtR 000o4tCu 
C                   <r.    ChECKS   IF   THE   MEMBER   FAS   LEFT   A   GAP 00064/oU 
C                     3.    IF    YES.       REWRITE   MEMtER   CLOSING   TFE   GAP 00O64o0u 
C                     4.    CELETE   rtEMbtR    FhCM   r-EMEER   LIST    ANO   GO    TC    1 00O649G0 
C  0 0vj65 CoO 

oJC   CONTINUE 000651U0 
oALL    CBrtCCPO) 000652C0 
uRITE    (6.1CC1)    IGPR.NAMf. 000633u0 
RfcOO    (1' 1,FRR=610J    JMVSR, I II, I 12.ILI,102,MAX 00065400 
IF    ( JnKSP.KE.Inr.SPJ   GC   Tf    £10 000655C0 

0                                                                                   ChECK   F.jR   VAL1C   ORE*    STATION Oou65o00 
IdTM   =   101 00065700 

61C   CCNT IMF 000658C0 
ITCP   *   102 UJU65SUO 
t I   =    C 00066GOG 
DC   62C   1=111,112 GOu66lC0 

KLAJ    ( 1 ' I ,EKR = 650)    INA'L , 1L3, IS4 .NPNLS , NC1LS .ORIGIN,1 X, IY, 12 00Coo200 
IF    ( 1C3.GL.1TCP.OR.103.L1 .IDTN    .CR. 000663OO 

1 ( INAMEI 1 ) . Ew.oLA.SK.ANU INAME12I .EC.oLANM ) 0006640O 
2 Go, TC 62C OOOOOSOO 

I I = I 0006660u 
ITCP    «    IC3 00066700 

62C   CCMIIVUE OOOoofaOu 
IF   (U.cC.O)   GO   10   t6C 00C669C0 
kcti'    ( 1 ' I I .LI-^ETO)    INAI'L, lf;j, 104 ,i«lPi\LS,NC 1LS ,0K1G1 N, I A, 1Y, 11 000o7C00 
IF    ( ITCP.EC. IcTM    CC    iO   64C OUOu7lCo 
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K   =   IC3-1 0G06720u 
L =  ieTrt-i 0O0673O0 
J    =   NfM_S«NCTLS 00o674u0 
DC   63C   1=1,J O0O6750U 

KEMD, (1 ' K< I,£RR=680)    ICUMP 00067600 
»F1TE    ( 1 'L + I J    IOUMF 00067700 

63C CCNT IME 00067800 
103   =    L+l 000679UO 
ID 4   •   L + J 00066000 
WRITE    (I'll)    (NAME, 1D3, 1D4,NPNLS,NCT|_S,CR1G1N,1X, I Y,IZ 0006a 100 
LALL   CdMCCP(l) 00068200 
wRITE    (6,2022)    INACE 00066300 
I e 1M   =   I C 4 * 1 0G0684CO 
GC   TC   610 0G0 665CQ 

640 CCMINuE 00068600 
CALL    CilPCCPdl 00066700 
WRITE    (6,2023)    INAME OJG68600 
I31H   =   IG4 + 1 00068900 
3 C   T C   11 0 0006900U 

o 6 0 CCNTINUE 0 00 6C1C0 
102   =    IBTf-1 00069200 
wRITE    (I'll    JWKSP, I 1 1,1 12, IClt 102,MAX 000693OO 
wklTE    lb,2032) 00069400 
GC   TC    10 00069500 

c READ   NEXT   CGMMAKC   CARD 000o9600 
c- 00069700 
c 
c- 

ihu   OF    HR^GKAK   MESSAGES 000t9600 
GJ0o99uu 

700 COM I NLE u007uCG0 
GALL    CEMCCP(O) 00070100 
wu.ITE    (6,1001}    ICPR 00070200 
wRITE    <0»2C'*9J 000 703oO 

L- 

c 

STLP 000 70400 
0UO705C0 
00070600 END   OF    INPoT    DATA 

c- 00070700 
720 CCf^TIME 00070800 

WRITE    (6.2C15) 00070900 
WKITE    (6.2C99) 00071000 
STCP 0 00 71 100 

c-     OOC 71200 
c 
c- 

DUPLICATE MCfceER NACE 000 71300 
00071400 
00071500 aoo COM INOE 

.•.^lTfc    (6,2C14)    RAKE 00071tOO 
GC   TC    10 00071700 

c- 00071800 
c INVALlL   CKEW   STATIC.\   CATA   bASE 00o719o0 

OC0 72CuO 
610 COM I\OE 000 72100 

••RITE    (6,2031) 000 72200 
w31Te    (0,2099) 00072300 
STCP 0007240C 

850 CONTINUE 000 72 500 
nRITE    (6,2 0 1 o )    IA rf 1 OOC72oOO 

c wRCNG    INDEX   RECCRD 000 72700 
3 TCP OOu72600 

ddC CCNT INuC 0Cu729GG 
..RITE    [ o , 2 C17 i    i A V 1 000 73000 

c h'KCNC   CATA   REoCRC 000 /31u0 
Si CP 0007^200 



C                    FORMAT STATEMENTS 0O0734C0 

1000 FORMATIA4, 1X.2A4,2I4,3F6.2,1X,A1,IX, Al, 1X.A1) 00073600 
1001 FCRMAT    (9F   C3M1001    ,A4i IX , 2A4 ,21413F6-2, IX,Al , 1 X,Al , 1 X ,A 1 ) 00O7370U 
1002 FCRMATd 3,2A4,13,3X, I 1.9F6.2.8X/12F6.2,e>) 00073800 
10C3   FCFMAT (1 15.3H. )   ,2A4,7h,    T YPE = , 1 2 , lh , , I 2 ,20   VERTICES  —INPoT   CO, 00073900 

A 40hC0RDINATES  —ABSOLUTE   CCGRD If. ATE S-/ < 46X, ln< ,3F 7 . 2 ,000 740G0 
X                   OH)    TC    ( ,3F7.2,lh) ) ) 0007tlOij 

1004 FORMAT (2A4, lt.,13, 1 1.3F6.2) 0007-.200 
1005 FCPMAT(llXt2A4tI5, IX, 2A4,14,4F (,3F7.2,6h) TC (,3F7.2,5h) I (, 0uC743C^ 

X                   2F?.2,lh)J 000744CU 
1006 FCFMAT(1IX,2A4,15,1X.2A4,13,4h         (,3F7.2,5F)         (,2F7.2,lhl) 00^74500 
1007 F0*KAT<9H    C6"il23I     ,214,9h    CELETEO.) 00k/74o0u 
1008 FCFMAT121F    CbM241     IN IT 1 AL IZEC . ) 0O074700 
1009 FOFMATU 15,ih.) ,2M4,7h, TYPE=,12,1H,,I 2 ,2 IF VERT ICES — AtSuLulE ,00074800 

A                    12FCCJR01NATES-/ <4BX,lh(,3F7.2 ,lh) ) I 000749CJ 
1010 FLF> AT (10X.51F   CONTROL-    TYPE    IMPANEL    PC1NT   —AbSCLLTE   CGCikUl NAT E ,000 75000 

X                    2JFS-      RELATIVL-CCCRDlNATE/UX,e( lh-),6h ,8(lh-), 00075100 
A                   7H ,23(lh-),2>,19( II—) ) 000752^0 

l.Ul FORMATU 15.3F. J ,2A4,l0n, EX 1 i<\f - ( , I 8 , lh , , I 6 , 2r) ,, 1 4 , 8H PANELS,, 00075300 
X                   I*,19M   CCNlnCLS,    ORIGIN-! ,F7.2,lh,,F7.2,lH,,F7.2,7H) ,   CKIE,000754u0 
X                    5HNT.= (,A1 , IF, ,A1, 1F,,A1,2F). ) 00G735uu 

10W   FCFMAT UJX ,51(-   CONTROL-   TYPE    IN   PANEL   POINT INPCT   CCO RO 1NA TE S- , 000 75cL0 
X 511  —AESGLUTE   COORDINATES-      RELATIVE-CCCRGINA1ES/11X,00075700 
x                   d(lF-),6H       ,o(lF-J,7H        ,23(1H-),4X,23(IH-),2X, 000/5600 
X                      19(lh-i) 00075900 

1013 FLFMAT(llX,thREs.CR0,I5,3h + = +,22A4,3h + = + /llX,;)l-4 = + ,12Zb,Jh + = + /llX, 0 00 76 COO 
X                    3FU = + , 11Z3 , 3F+ = +) 0007ol0u 

1014 FORMAT (5HJAC0    , 2A4, 214,24c         O.C         O.C         C.C   FLO 00G7o200 
1015 FCPMATJI 3.2A4.3X, 13, 11,9 1 6 ,8X/12 1 £ , 8 x ) 0007e>3ou 
10 It, FoPMAT(2A4,lo,13, I 1 ,2 I6,42>,8X) 00C7osu0 
1017   FCFMAT(2A4,to,13, I 1,316, 3cX,E>) OCC7o5UU 

C 0007otOL. 
2J0C   FCFMA119H   C ii ••". 1 0 1 A    , A* , 19F-LNKNCWN   OPERATION.) OOu7o7L-0 
2001 FCFMATI3JF    C&M27A   NL   SPACE,    C*NNCT   ACO    ,2A4,1F.) 0007c6OO 
2002 FCRMATlBH CBM102A,14,35h, INVALIO PANEL NUMBER FOR CONTRCL ,2A4 , 00076900 

X                     lh.) 000770UO 
2003 FCFF'AT lo" Cdrt 103A, 14,3Ch, INVALID VERTEX NLr.bER FCK CLMKCL .2«ii 00077100 

>.                     1H.) 00C772OU 
2004 FCFttAT(55F C6K1G4A 2 NOT ZERO, PANEL t VtkTEX NCr. ZERO FOR POINT 00077300 

X                      ,2A4,lh.) 00077400 
2005 FCFMATU4F   CbPlo5A   NL   NAME   GIVEN.    ,A4,lCh,    luNCREb.) 00u775Cv> 
2006 FuHhAT(9ri   Lb.llu6A    ,2A4,llh   NOT   FCONO.) OOO776C0 
2007 FCFMATI54F CbV107A NUMBER CF PANtIS/CCNTRGLS INVALID FOR MtrtLLk , 000777uC 

X                    i. A4, lh. ) 00077oOO 
iStia   FORMAT <9M   CBM108A    ,/l,2oF   FOK   X    INVALID,   MfcPUfcR    IS    ,2A4,1H.) 00077900 
2009 FGR*AT(9H CU>"I109A ,Al,2oh FOR Y INVALID, MENoER IS ,2A4, lh. ) 0CG7601.0 
201C   F0RfAT(9H   CBMliCA    ,Al,2fch    FL.P.   I    1NVAL1C,    MEfoER    IS    ,2A4,lh.) 0007t-lou 
2011 F0PvAT(4<,h   C0M11A   Af.Y,    ASZ   LR   YIZ   ARE   COLINEAR   FLR   rtEMjjE*    ,<:A4) oG07o2C0 
2012 FCFMATI39F    C;:M112A   C1RECTCRY    ii    FLLL,    CANNOT    ACi,    ,2A4,ln.) GGC'7o3C-0 
2010 FCRMAT(45c   CaMlliA   PANEL    IS   ZERu,    BOT   PcluT   IS   NOT   FOR   ,2tt4,lrl.l GOu7c<»L0 
2014 FoFVATf'Jrl    CD,-I114A    ,2A4,ltF   ALREADY   EXISTS.) Ouu7c500 
2015 FCRMATClh Cbfll5A ENC-CF-CAT A . ) OOiWafcOu 
201c FCRKAT(28F CoHlbA 1/0 ERRCR CN RECORD, 15, 9F (INDEX).I L)007o700 
2^17 F0KNAT(28F Cbf,li7A I/C Lr.RCR CN R ECORC. 15, El- (DATA).) Ou07btOU 
2019   FCRMAT(17F   LJC119I    KEMbEKi    ,2A4,5F,    i-.AS,l4,6h   PANELS, 0007fc'»0u 

1                      4rt   ANO.I4.10F    CuNTPTLS./ UC079000 
X                  sdH   CDI-1201    CCOROINATES   ARE    TRANSLATED    TC, 000791u0 

2h   I ,F7.2,lh,,F7.2, lh, ,F7.2,2ri)./22F   CoM211   COORDINATES   G 00079200 
A                    BHIVEIv    AS    ,A1,2H,    ,Al,5h    ANU    ,A1,21F   ARE   NOh   F,    L,    A.MU   U.l 00u793ou 
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2020 F 
X 

2021 F 
2022 
2023 
2024 
2025 
2026 
2027 

OFMAT 

CPMAT 
CRMAT 
CNN AT 
UPMAT 
LhMAT 
0 PM A T 
(jpMAT 

202b FCPMAT 

2029 
2030 
2^31 
2032 
2J33 

u PH AT 
OPMAT 

CRhAT 
CPMAT 
CPMAT 

A 

2099 FCPKAT 
ENC 

IbH C 
2A4, 

I9H C 
(9H 
(9H 
(9ri 
(9H 
(9H 
(9ri 

1 2,4 
(9H    C 

2 5h 
(9H C 
(16h 
(t9F 
(271- 
(28r- 
20H. 

(2 IP 

BM125A, I2.39P   IJ   AN   INVALIC   NUMEER   CF   VERTICIES   FOP    ,      00079400 
XH.) 00079500 
BM 12.61    ,2A4,9h   PUNCHED.1 00G796CG 
BM129I    .2A4.14P   NOk.   IN   PLACE.* 00O79700 
BM1281    ,2A4,14|-   kAS   IN   PLACE.) 00079800 
BfU30A   ,2A4, 15h   USED    IN   PANELS,14,4F   AND»I4,lh.) 00079900 
BM131A   ,2A4.20F   HAS   SAME   NLMBER   AS    ,2A4,1H.) 0008000U 
EM132A   ,2A4,21h   IS   A   CLPLICATE   NAME.) 0008010U 
BM133A   ,2A4,25H   NUT   PLANAR   FCR   VERT ICIES ,1211H,,12 , 1H , ,00080200 
h   AN0,I2,17H,    DETERMINATE    IS    ,E15.7) 0OO8O3O0 
BMUHI    ,2A4,5H   MTF,I5,12H   PANELS   AND,,15, 00080400 
CLNTKULS   HAS   BEEN    ADOEC.) 00080500 
B.1135A    ,2A4,17P   NOT   ACCED   CLE   TC,I5,10h   ERKC*(S).) GG0606UU 
CoM1361    MEMBER    ,2A4,9H   CHECKED, , 15 , 1CH   ERROR(S).) 00080700 
C8M137A   DATABASE    IS   NCT   A   CREh   STATION   DATABASE.) G008u6G0 
C5M1381   COMPRESS   FINISHED.) 00060900 
CeM1391    INVALID   PANEL    TYPE , , 14, 12h ,   FCR   PANEL    ,2A4, O0081C0J 

(PANEL    INPUT    CARD)) 00081iOu 
CbM1221    FFCGf-AN    ENC.) 00061200 

U0081300 
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APPENDIX C-7 

COMBIMAN SOURCE - IBMGLD LISTING 

TITLE  'IBMGLD' OOOOOIOO 
IBMGLD   CSECT 00000200 

SPACE   3 00000300 
***«»¥*,»*»**,•«**«.***<:***»*.»***:»*««»*»*****»******«**«:***»**»:*«*******    000 00400 
* 000005U0 
•*  THE IBMGLO CSECT IS CESIGNED TO CONVERT IBM 2250 GRAPHIC ORDER 00000600 
* PKOGRAPS TO GUULO 'UR' CALCCMP TYPE PLCT ORDERS. 00000700 
» IT IS CALLEC BY GSPGLC, WHICH SUPPLIES TKE 2250 eUFFER TABLE AND 000006CO 
+    it   CCPY OF ThE BUFFER IN MAIN STORAGE. 00000900 
* IBMGLD CREATES A 9.5" BY 9.5" GCbLO PLOT COPY OF THE 2250 SCREEN. 00001000 
* 00001100 
»   FIRST hE f.ILL ISSUE A GETMAIN FOR A SAVE AREA HuR THIS ROUTINE, OOU01200 
* wHlCH MAKES THIS ROUTINE RE-ENTRANT AND SERIALLY REUSABLE- 00001300 
**v»**»* ***»*#**s<:****<:4*.* stLtt»»tnt*n««»tj««n*f»»**»*i»*t»»»»»»tu  00001400 

SPACE   3 000015CO 
USING   «,15        DEFINE BASE REG FOR REENTRANT STRT 00001600 
3        12(R0,R15)  SKIP OVER THE ROUTINE NAME 00001700 
DC      XLl'Oo'      DEFINE NANE LENGTH 00001800 
DC      C'IBMuLD'   DEFINE NAME 00001900 
STM     K14.R12, 12IR13)  STORE THE CALLING PROGS REGS 00002000 
CNLP    0,4 00002100 
oAL     Kl,*+B       SKIP OVEK GETMAIN ARG LIST 00002200 
DC      A172)        DEFINE LENGTH OF BYTES FOR SAVE AREA 00002300 
L        ROtOlRl.RO)  LOAD THE GETMAIN DATA INTO RO 00002400 
SVC     10           00 ThE GETMAIN F0« A SAVE AREA 00002500 
DRCP    15           DROP R15 AS BASE 000026U0 

SPACE   3 00002700 
#****»*»•***»*******************»*»***•*****»*******«***«**«**********  00002 bOJ 
» 00002900 
* SAVE   THE   CALLING   PRCGi   SAVE   ADDRESSES    IN    THE   SAVE   AREA   CHAIN. 00003000 
* OoOOilOO 
*««»*«***«***«***********•***«**•*******•*•***»*•****•««***«***»**«««*      0 00 03200 

SPACE         3 0000330J 
LA                  R14.12U131         LCAO      PREV   SAvE   AREA   AOOR 000G34UU 
ST                 Rl,d(R13J      STORE   UUR   SAVE   AREA   ACOR 000C35O0 
ST                  R13,4lKl)       STORE   CALLIN   SAVE   AREA   ACOR    IN   OUR    SAVt 00003600 
LR                 K13.R1      LOAD   OoR   SAVE   AREA   ADDRESS   INTO   THE   SAVE   REG 00003700 
LM                  R14,Kl,O(Rlt)          RELOAD    THE   L1NKEAGE   REGISTERS 00003800 
BALK            R12.0 00003900 
USlNu         «,12                      utFJ.vF   OUR   BASE   REGISTER 0000*000 

EJECT 000041CO 
)»tl(}5tttt»t»«tt»t«t»SH*««»SStt*tt»f»{t4»i»»K»»t*»t»t*tt»fs*»t*tt4* 000 04 200 

* REGISTER EQUATES 00004300 
***4434»*«»«*«««*??««t*«»««4e«*e»?«4««ve«et**«***t*e«*«ee*»*«e«»****«**      000 04400 

RO                     EOL               0 0000450J 
Rl                     ECL               1 00004600 
K2                     tOU              2                                      MAIN   STORAGE   BUFFER   CCPY 00004700 
R3                     EOU               3                                      BUFFER   LENGTH/BUFFER   RESTART    ADDRESS 0J00480O 
R4                    EOU              *                                     BUFFER   TABLE 00004900 
R5                     EOU               5 00005000 
R6                     EOU              o 000o51u0 
R7                     EOU               7 000052O0 
R3                     LOL               B 000053u0 
R9                     ECU              9 0000540J 
RIO                  ECU               10 0OOO550J 
Rll                  ECU               11 00005600 
R1V                  EOU               12                                   BASE   REGISTER 00005700 
R13                  FOU               1J 000058UU 
Rlt                  ECU               14 00005900 
R15                  EOU               15 00006000 
Fu                      ECU                0 00006100 
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F2 EQU 2 00006200 
F4 EQO 4 00006300 
F6 EQL 6 00006400 
tjt»t»*»*t*ttt*s»*j«t***t**»*t*(i«j*t«»»»»»*«t***t*»*»t»tt»t***»*»»*»**      0 00 06 500 

EJECT 00006600 
tt5(ttSt«t»ttS«4»tM*»»tt»»VStt»*»»tUt»*H«»t»t»*it**t*****J*»t«»*t*        000 06 700 

* 00006800 
* SET JP AND oALL THE GCULO ENTRY "RESRV  TO RESERVE AT LEAST 0000690J 
»    40K BYTES CF LORE FOR THE OSER ROUTINES.  GTFERUSE THE  GCoLD 00007000 
* ROUTINES ftlLL INLY SAVE ABOUT 15K. 0000710U 
* 00007200 
A*********************************************************************  000 07300 

SPALE   3 00007400 
SR      RllfRll       CLEAR REG 11 00007500 
LM      K2tR4,0(Rl)   LOAD IN THE INPLT ARGS 00007oOO 
LA      Rl.RSVARGS    LLAL! ADCRESS OF THE RESRV CALL 00007700 
L       R15,=V (RESS.V)  LOAC ACOR OF RfcSRV RCUTINE 00007600 
BALK    R14.K15       RESERVE 40K BYTES FOR  MAIN PORCG 00007900 

SPACE 3 00008003 
**********************************************************************  00006100 
* 00008200 
»   CALL PLCTS TC DEFINE THE LIMITS CF CUR PLOTTING AREA AND TL 000083CO 
* INITIALIZE THE PLOTTER ROUTINES.   THE LIMITS FOR THE PLOTTER 00008400 
* AREA ARE SET TO 10.0 FUR THE X AAIS, AND 10.C ON ThE Y-AXIS. 00006500 
* 0u00S6Q0 
««*^t»»t»*»s»«?*nn*»*<*»**s*t***it(**»n*t««tt»(*t**M*»»*»**»«»*<  00008700 

SPACE        3 00008800 
LA KltPLTS LLAC   ADDRESS   CF    PLCTS   ARG   LIST 000CB9O0 
L R15,=V(PLOTS)       LOAC   ENTRY    PJ1NT    FOR   PLCTS 00009000 
MLR «14.R15 CALL   PLOTS   TO   INITIALIZE    FLOT   PKG 000091o0 
SPACE 3 00009200 

***********************+*v**************************************** 000 09300 

* MARGIN   TUP    AND   8CJTTUM   ONE   QUARTER    INCH 000094C0 
******************»*********************************+************* 000 09 500 

SPACE 3 0000960J 
LA isl,PLTLST3 00009700 
L R15,=V(PLCT) 00009800 
BALR R14.R15 00009900 

tJECT 00010000 
**********************************************************************      00010 100 

* HOUSEKEEPING 00010200 
********»***************#****»******+*******************»*************      00010300 

SPACE 3 00010400 
SER Fo.FO CLEAR   OUT   THE   X   POSITION   REG 00010500 
ScP F2.F2 CLFAR   OUT   ThE    V   POSITION   REGISTER 00010600 
MVI GSRTADOiX•00' 00010700 
MVC GSRTA30+K3) .GSRTACO CLEAR   OLT   GRST   ACDRESS 00010800 
ST K4, TABLE SAVE   THE   BUFFER   TABLE   ADDRESS 00010900 
ST >.Z, START        SAVE   START   ADDRESS   JF   MAIN  CORE   BUFFER 00011000 
LH R4.01R3) LOAD   THE   BUFFER   LENGTH   6ALUE 00011100 
An R4.R2 S«VE   END   ADDRESS   CF   fAlN   CORE   BUFFER 00011200 
LH R11,2(R3)       LOAD   THE   BUFFER   STAKT   AODRESS(GOS) 00011300 
STF Rll,CFFSET 00011400 
UAL K14.CNVR1      CONVERT   TO   CORE   ADDRESS 00011500 

SPACE 3 OOOlloUO 
**********************************************************************      00011700 

* CHECK    FOR   GRAPHICS   ORDER 00011600 
**********************************************************************      00011900 

SPACE J 00012000 
CKNEXT        CLI 0(R2),X'2A'      CHECK   FcR   A   uRAPhlCS   ORDER   CODE 00012100 

BE GCROER IF    FCUND   GC   PROCESS   IT 00012200 
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INC       LA R2.2IR2)      INCREMENT TO NEXT hALF WORD 00012300 
CR R4,K2        SEE IF wE HAVE CVER RUN THE bUFFER 00012400 
BNL CKNEXT       IF NOT GO CHECK THE NEXT hh 00012500 
b EC6ERR       IF SO GO INTO THE ERROR RETLRN MCDE 00012o00 

SPACE   3 000127O0 
*tt(«»«»»tt»tttt«»m*tt«»»»*»«»t.t*»»»»»*i>«t»t»(.»t»t<»»»»t»»»»****<tt*  00012600 
* CHECK    FCk   REGENERATION   TIMER, 00012900 
* cKANCF FOR PLOT ORCERS 00013000 
**********************************************************************      0 0013100 

SPACE        3 00013200 
GORDER        CLI 1(R2).X'E2'      SEE    IF   WE   HAVE   A   GSRT   CODE 00013300 

3L PLTCRDk                LOWEK   CODE   REQUIRES   PLOT   ACTION 00013400 
8H BYPASS                    IF   Hi    hE   CHECK   FOR   GTRO   AND   GCNOP   COOES 00013500 
C R2.GSKTACC         END    IF   «E   HAVE   LOOPED 00013600 
bE DONE 00013700 
ST R2,GJRTACC         SAVE    THE   GSRT   ADDRESS 00013800 
B 1,MC                             AlvC   GO   LOOK   FCR   NEXT   ORDER 00013900 

SPACE         3 00014000 
*¥**«$*»*********** ***««**«««««**«***#***^****** »»«****••****»**•****•     00014100 
* CHtCK FOR bHANCFES(FF), 00014200 
» UFCATE K2 ACCORCING TC CRCER LENGTH 0001430u 
*»*•*»*******»***»»*****»***«.<.**»********»*•*»***********»»»*»»**»»*»*      000 14<»00 

SPACE         3 00014500 
BYPASS         CLI 1(R2),X'FF'               8.   A   GTRU   CODE? 000l4tu0 

ob GTRU                                A.    YES-   GO   PROCESS 00014700 
CLI l(R2J,X,C0'               0.    LESS   THAN   CO?   CHECK   FCR   83-67 00014600 
oL INC                                     A.    YES.   GO   PINT    TC   NEXT   HALF    hCRO 00014900 
CLI l(R2).X'Eb'              0.   LESS   TnAN   LB?   CHECK   FCR   CO    £   EA 00015000 
BL FOUR                                  A.    YES.   GC   POINT   TO   NEXT    hORO 00015100 
CLI 1(R2),X'FL'               C.    LESS   THAN   EC?   CHECK   FCk   EB    t   EC 0001520b 
uL SIX                                     A.    YES.   GO   POINT   MfcAY   FRCM   6   BY1ES 00015300 

FQJK               LA R«:,4(R2) 00015400 
b CKNEXT 000155UO 

Six                  LA R2,6<k2) 00015600 
b CKNEXT                             GO   ChECK   FCR    Trit   NEXT   ORCER   CODE 00015700 

EJECT 00015600 
«»tttt*«tttf»«tn«t«t«tt«stt;tttttttmt»*t«»s»«*ttt<**tt*»»j«nt««t*      0 00 15 900 
* cHECK   lu    SLE    IF    t.b   HAVE   LUuPEO   TC   iTART, 00016000 
* IF SO END 00016100 
*«*»»*»*»#*»*«<!•»»*»*»»*«»**»*»»#**»**»»**»*»*+*******»*******»**#*»»»     00016 200 

SPACE         3 0O0163O0 
GTK'J               LH kll,2(k2)                     LOAC   TFE   GTRL   BRANCH   ADCR 0001O400 

C mi, OFFSET 00016500 
t-E CuNE 00016600 
bAL R14.CWKT 000lo700 
b CKNEXT 00016800 

SPACE         3 00016900 
*»e»***»»****•**»»*****************»*******»*»**»*»***##**************     0001700O 
* IkANSLuTc    bUFFER    ACCRESS   TC   MAIN 00017100 
* SIChAGt ACDRESS 00017200 
****** »«tttt;*»»»»»»»s»tn*iKtt»tMtt*(l*tt)ttlltt *»»w********«**fc***      0 00 17 300 

bPACE         3 00017400 
CNVKT            L K2,STANT                       LOAD   START    ACDRESS   CF    oGRE 00017500 

L kb,TADLE                       LOAD   BUFFER   TAbLE   ACDRESS 00017600 
GTLGCP         LA R6,4(RB)                        INCREMENT    bUFFER   AOORESS 00017700 

LH RlC.O(kd)                     LOAD   fcUFFER   ACDRESS 00017600 
LTP KIC.RIO                          CHECK    FCR    Ei\C   OF   TABLE OOOH'JCO 

bL ECBEKK OOUIBOOO 

LH R-J.2U6)                        LOAC   LENGTF   OF    EUFFER    SEGMENT 00018100 
AP R10.F9                             FIND   LIMIT   OF   SEGMtNT 00018200 
CK Rll.iUO                          COr-RECT   SECMfcNT? 0OO183C0 
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BNh *+10 00018400 
AR R2.R9 UPDATE   MAIN   STORAGE   POINTER 000185CO 
b GTLOGP 00018600 
SR R10.R9 RIO   POINTS   TC   SEGMENT   START   IN   BUFFER     00013700 
SR R11.R10 Rll   EJLALS   OFFSET   OF   BRANCH   ADDRESS 00018800 
AR R2tRll NE*   MAIN   STORAGE   POINTER 00018900 
CR R2.R4 SEE   IF   WE   HAVE   A   END   OF   BUFFER   ERROR 00019000 
BH EOBERR IF   SO   PROCESS   THE   ERROR 00019100 
b« R14 00019200 

EJECT 00019300 
«;t«tut«u«;(t»stt«t*n»t«nttt»t*»t**titttt«t<»t»»t*s«»tntHt      0 0019400 
» IF STOP REGENERATION OROERi 00019500 
* THEN END 0001960U 
*<!*»»*»<i<.*<i*«r«v»****»****»v ***********»«#**»*»****»»*********» »»*»«**«  00019 700 

SPACE   3 00019800 
PLTCRDR  CLl l(R2JtX,fcO' CHECK FOR A GNGP2 CCDE 00019900 

BE INC IF SO SKIP TO NEXT CODE 000200G0 
oH DuNE hE HAVE AN END LRDER SEQUENCE 00020100 
CLI llR2)tX'4u' ChECK FOK A TEST OR VECTOR COMMAND 00020200 
LL VECTCRS IF LOh *E HAVE VECTCRS 0002030J 

SPACE   3 00020400 
t*stt»;ttt««(tJt)S^t*s*t»tt*t*ututtet»*t*(U»tt*t»t*»*t»»t»*»t»*t*e*  00020500 

* PROCESS CHARACTER STRINGS 00020COO 
* »******»**B****9#**»*W*****«*«:«:*** ****»***********»#»*»* ****»»******» 000 20 700 

SPACE i 00020800 
LA R5I2(R2) COMPUTE    THE    ACCK   OF   THE    1ST   CHARACTER 00020900 
LA R6,wGRN LOAC   ADDRESS    FC   CUP   hORK   AREA 00021000 

LI                     CLI 0lR5)tX'2A' TEST    FuR   A   NEW   GRAPHICS   COMMAND 00021100 
BE ENCLS IF   St;   fcE   ARE   AT   ENC   FC   CHAR   STRING 00021^00 
CLI GIRSI.X'CC TEST    FOR   A   NULL   CHARACTER 000213Oo 
bNE SAVECH IF   NOT   THEN   ;vE   SAVE   THIS   CHAR 0G0214C0 

1NCK5            LA Rb,l(K5l INCREMENT    TO    THE   NEXT    CHARACTER 00021500 
CR R4fR5 CHECK   FOR   ENO   OF   BCFFtR 00021O00 
BNL LI IF   NOT   ECt      GC   CHECK   NEXT   CHAR 00021700 
D ECbERR OTHERWISE   GO   RETCRN   * IIH   ERROR   INDICATION   00021oO0 

SAVECH         MVC 0( l,Ro) ,C1R51       MOVE   CHAR    TC   hbkn   AREA 00021900 
LA K6tl(R6) UNPDATE   THE   WORK   AREA   ADDRESS 00022000 
fc INCR5 GC   UPDATE   R5   AKC   CHECK   NEXT   CHAR 00022100 

ENOCS           LK K7.R5 SAVE   REG   5 00022200 
SRL K7,l LIV10E    BY    TnO 00022300 
SLL K/,1 MULTIPLY   BY   2 00022400 
CR R7.R5 SEE   IF   «E   LUST   A   BIT 00022500 
BNE SAVECH NE      MEANS   NOT   CN   hw    BCLNDARY 00022o00 
LA R7,*Ct\K LLAC   THE    ADDRESS   CF    THE   CHAR   STRING 00022700 
SK R6,R7 COMPUTE   THE   HUMBER   CF   CHARS    IN   STRING 00022bO0 
bNP L0AC2 DC'   NOT   PROCESS   0   LENGTH   STRINGS 00022900 
STH R6.SYMLEN+2 STORE    THE    LENGTH    IN   THE    SYMBOL   RTI, 00023000 
L rvl5i«i/<SYMei)U       LOAD   THE    ADDRESS   FOR   THE    SYMBOL   ROuTI      00023100 
LA RliSYMLlST LOAD   THE    ARGUMENT    LIST   ADDRESS 00023200 

SPACE i 00023300 
TM iU2),A'01' TEST    FOR   CHARACTER    SIZE 00023400 
DZ S.^ALL 00023500 
MVC hGT,LARGE MLST    NEED   LARG    CHARABTERS 00023fcOU 
MVC HHGT.HLARGE 00023700 
u SIMuCL GC   CALL    SYMBOL 00023600 

SMALL       MVC HGT.SASIC NEEO SMALL  SIZE CHARACTERS 00023900 
MVC HriGT.riaASlC 00024000 

SIMrtOL         SE FOtHhoT ACJUST    FOR    TFE   CHARACTER    SPACING 00024100 
SE F2»HHGT DIFFERENCE   BETWEEN   uOULO   £   2250 0002-.200 
STE FO»X STORE   THE   X    POSITION    VALUE 00024300 
STE T^.Y STORE   THE   Y    POSITION    VALUE 00024400 
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3ALR R14.R15 CALL    SYMBOL    10   PLCT   ChAK    STRING 00024500 
LA Rl.WLST 00024000 
L R15,=V<WHERE)         LOCATE   BEAK   POSITION 000247GU 
BALR R14.R15 AFTER   PLOTTING 00024800 
LE FO.X RELOAC   Tl-E   X   POSITION   REGISTER 00024900 
LE F2iY RELOAD   THE   Y   POSITION   REGISTER 00025000 
AE FO.HFGT 00025100 
AE F2.HFGT 00025200 

L0AD2           LR R2.R5 UPDATE   THE   R2   ADDRESS 00025300 
B CNNEXT 00025<»0O 

EJECT 00025500 
*^*t**<:»»*tctei.*»»*ti»*s«^*f*<.**«»»**»** + »**»**»«.»«Si»*«:*#»<.t****<i»«»**»      0uG25c0u 

*                                                            PROCESS VECTORS/POINTS 00025700 
»**»**********»»**«»»***»*******»*»*****«*»**»**•*********»******»****     000 25800 

SPACE         3 00025900 
VECTORS      MVI VSW1+1,C'0' SET    INCR   MODE   BYPASS   SMTCH   ON 00026000 

MVI VSv.2 + l,C0' SET   POINT   LINE   SWITCH   To   LINE   MODE 0002olOO 
CLI 1(R2),X,C2I TEST    FOR   A   GEVM   CODE 00026200 
BE GPENSw2+4 iF    SO    SWITCHERS   ARE   OK 00026300 
M. » + 3      IFLC.   WE   HAVE   POINTS    WITH   hw   AES   VALUES 00026^.00 
MVI VSftl+liX'O' SET   SwITCH   FOR   INCR   MODE 0002O5O0 
CLI 1U2),X'05' TEST    FCR   POINT   MODE   INCR   TYPE 0002&O00 
BE *+3 O002o700 

CPENS»2      MVI VSW2 + 1 tX'OO' SET   SWITCH   FOR   POINT    PLCT   ^J0E 000266CJ 
U R2i2U2) INCREMENT   R2 0002u900 
CR R2.R4 CHECK   FOR   END   OF    BUFFER 000270OJ 
BH EbBER* IF   SO   PROCESS   THE   ERROR 0002710J 
CLI Olk2),X'2A' CHECK   FOR   A   NEn   GRAPHICS   ORDER 0002720O 
bE GCRJER iF   SO   GC   PROCESS   NEW   COMMAND 00027300 
SK R6.R6 00027400 
S« R7,*7 CLEAR   RR'S   6C7 00027500 

VSwl               NOP NOTING       S..1T0H   FOR   BYPASSING    INCR    VECTOR   MOOE 00027cOO 
LH R6,0(R2) LCAO   THE'A.Y.BEA.v    VALUES    INTO   R6 000277u0 
SkCA Ro.s SHIFT   BEAM   ANU    Y    VALUES   INTO   R7 0O0278OJ 
SDR F4.F4 CLEAR   FLCAT    RtG   4 00O2790J 
MVI FLTX,x*6A' SET    FuR   A   POSITIVE    INCREMENT 00026COO 
SLA RO,2 MULTIPLY   BY    4 00026100 
DH FLTX-4 IF   PLSITIVE    AJL    IT    1Mb   THt   X   REG 00ijZ82u0 
BE FLTX+LO 00026300 
LPR R6tRo IF   NEGATIVE    MAKt    IT   POSITIVE 00028400 
>Ml KIX,X'6B' AM    SET   THE    FLUAT    FuR   A   SUBTRACTION 00028500 
ST R6,FLIf'P+4 STORE   Tht    VALUE    INTO    TEMP    FLOAT    AREA 000266OO 

FLTX               AO F4.FLTMP FLOAT   THE    INCR   VALUE    INTO    F4 00^267u0 
MS F<*,RU2SL CCNVERT    Tu   PROPER   CSALt    SIZE 00028800 
AER F0rF4 ADD    IT   TU   THE   X   POSITION   REG 00028900 
SDR FotF6 CLEAR   FLCAT    RtG   6 000290u0 
SLL R7,l REMUVE    EXTRA   BIT    FRuM   Y   VALUt 00029100 
SLCL K0.7 MOVE    Y    VALUE    IMO   Rfc 00029200 
SLL R6.25 SHIFT   SIG.N   Blf    INTO   PCSIT1CN 00029300 
MVI FLTY,X'^A' SET    FLOAT   FUK   A   PCS    INCR 00029^,00 
SKA Ko.2i PROPAGATE   SIGN   olT   DOWN 00029500 
BH FLTY-4 IF   ALREADY    POSITIVE   GL   PPCCcSS   11 00029600 
BE FLTY+10 00029700 
MVI FLTY.X'ot' SET    FOR   MINOS    INCREMENT 00029800 
LPR KotK6 RELOAD   R6   WITH   A    POSITIVE    VALUE 00029900 
ST R6,FLTN.P + 4 STGRt   THE   VALUE    lN7o    TEMP   FLOAT   ARtA 00030000 

FLTY                iU Fo,FLTi»P FLUAT   ThE   Y    INCR    VALUE    INTC   Fc 00030100 
ME FD,RU2iL SuALF    IT   OF   R    SCAN   LINES   NOT    RASTER   JNITS 000302O0 
AEK F2,Fd                 ADD    THE    INCREMENT    Tu    lHt   Y   POSlTIuN   Rtl> 00030300 
SR Ro.Rc CLEAR   REG   6 00030400 
oLDL Ko.l MCVE    cEAM    INCICATCR    INTO   k£ 00030500 
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B SET4PLT GO   PLCT   THE    VECTOR 00030600 
NOTINC         LH R7.0IR2) LCAD   THE   X   VALUE    INTO   K7 00030700 

SLCA R6,1B MCVE    eEAM   INCICATCR    INTO   REG   6 00030800 
SRL R7.16 READJUST   THE   X   VALUE 00030900 
ST R7.FLTMP+4 STORE   THE   VALUE   INTO   TEMP   FLOAT   AREA 00031000 
SDR FOfFO CLEAR   THE   X   PCSITICN   REGISTER 00031100 
AO FO.FLTMP LCAD   IN   THE   NEW   X   POSITION 00031200 
ME F0.RU2SL SCALE   IT   FOR   SCAN   LINES   NCT   RASTER   UNITS   00031300 
LA K2.2IR2) UPDATE   THE   REG   2   ACDR 00031400 
SDR F2.F2 CLEAR   THE   V   POSITION   REGISTER 00031500 
LH K7,0(R2» LOAD   THE   V   VALUE    INTO   R7 00031600 
ST R7,FLTMP»4 STORE   THE   VALUE    INTO    IEMP   FLOAT    AREA 00031700 
AJ F2.FLTMP LCAD   Y    VALUE   INTO    ThE   Y   POSITION   REG 00031BOO 
Mb F2.RU2SL SCLE    IT   FOR    SCAN   LINES   NOT   KASTER   UN I IS     0003190u 

SET4FLT      STE FO,X STORE   THE   X   POSITION 00032000 
STE F2.Y STORE   THE   Y   POSITION 00032100 
L K15,=V(PLUT) LCAD   ADCRESS   OF    THE   PLOT   ROUTINE 000322OU 
LA Rl.PLTLST LCAC   THE   ARGUMENT   LIST   ADDRESS 00032300 
LA R7,2 LOAD   A   2    INTO   REG   7 00032400 

VS»2               NOP LlNeS SKIP    IF    kE   ARfcA    IN   LINE   MOOE 00032500 
MV1 IPEN+i.X'3' SE1    IPEN    TO   CFF 00032600 
6ALK K14.R15 GO   MOVE    TO   THE   POINT    FOR   PLOT 00032700 
LE FO,X RELOAD   ThE   X   VALUE 00032600 
Lb F2.Y RELUAC    THE    Y   REG 00032900 
LTR RotRt 0.   A   POINT   TO   LE   PLOTTED? 00033000 
BKL CPENS*2+4 A.   NC.    PROCESS   NEXT    VECTOR 00033100 
LA kl,PLTl_ST2 A.   YES.    DOUBLE    hIEGHl    PC1MS 00033200 
L R15,=V(PLLT) 00033300 
dALR R14.R15 000334GO 
B LOADFXY GO   RELOAD   FLGATING   REGS 00033500 

LINES            AR «7,Ro COMPUTE    The    IPEN   CODE    1= OOO33C0J 

ST R7.IPEN SAVE    IT    IN   THE    IPEN   VALUE    AREA 0OO337u0 
LA Rl.PLTLST 00033800 
L R15,=V(PLLT) 00033900 
BALK &l4tR15 GC   CA..J.    PLOT   ROUTINE 0003400J 

LOAOFXY       LE Fu.X KELOAC    THE    FLOATING   REG   FO 00034100 
LL F2.Y PELuAC   THE   FLOATING   REti   F2 00034200 
6 CPENSh2+4 GC   TC   PROCESS   THE    NEXT   VECTOR 0003430^ 

EJECT 0003440C 
***<!$*******+¥***#****************************************************      0 0034500 
* DATA   DECLARATIONS   I 00034600 
«jc j!t;e(s»t»js)(t;5t;;tt«!t*t»»(t«t;}*t»»»n»ttt;»**»»tt*»»»»t**t*t«       000347 ('U 

000 34600 
000 34900 

03FFF' 00035000 
00035100 
00035200 
00035300 
00035400 
00035500 
00035600 
00035700 
00035800 
000359C0 

SPAufc 3 00C360U0 
»»***v***s************-************************************************      0003olu0 
* ARGUMENT    LIST    FOR 00036200 
* SY,",£CL 00036300 
***«***#*****#****«:***************************************************      0 00 3o400 

SPACE 3 00O3C50O 
SYMLIST       00 AIX) 000 36C00 

GiKT ADD JC F'O' 
* 
OFFSET DC XL41 

* 
SVMLEN DC h'O' 

DC H' 0' 
* 
ZERO DC H'O' 
NEG1 DC F'-l 
NEG3 uc F'-3 
Tr.U oc F'2' 
* 
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HEIGHT 
A( Y) 
AIHGT) 
AUCRK) 
A(ZERO) 
X'oC 
AL31SYMLEM 

DC 
DL 

JC 
uC 
DC 
oc 

EJECT 
ttt<l*S»)*tt»l»ttt(t»*»**tt«4*t»ttt***tt«tt*t*Mttlttttttttttt»t»HM 

• ThKEE SEPARATE ARGUMENT LISTS 
* FOR PLCT 

SPACE   3 
AIX) 
A( Y) 
X' 60' 
AL311PEN) 

PLTLST DC 
DC 
DC 
DC 

SPALE   2 
PLTLST2  DC       A(x) 

DC       AIYJ 
DC       A(T«C> 
JC       X'8C" 
DC       AL3INEG1) 
SPAv,t    2 

PLTLST3  DC      A(E;UAATJ 
OC       AlFCCART) 
DC      X'6C 
DC       AL31NEG3) 

SPALE    3 
t»IIHtttMt«ttl»f*Hti>tt»tltt*t»f«tttt>tttt»»«5t*t*tt(S*«tKttftt« 

* PROGRAM STASh AREA 
* 

SPACE   3 
TAdLE    DC       F'C 
START     OC       F'O' 

EJECT 
r,»»tt-i*tt»t(;n*S}i;ntin.«»»ut*tttttt»Mtvu»t»Mttttt;HtttU4»t* 

* DATA   DECLARATIONS    II 

LARGE D w 

HLARGE DC 
EASIC DC 
FUASIC CL 

RU2SL DL 

X DC 
Y DC 
IPEK DC 
NINES Dc 
WORK OL 

FGT DC 
HHGT DC 

CNCP 
FLTMF DC 

AIOTH   uF    LARGE    ChAPACTER 

ulCTt-   OF   BASIC   CHARACTER 

E'u.lVjSTd' 
E,o.C-,6939' 
E 'C. 125378' 
E"0.064 169' 
E'J.002219' 
F'O' 
F'O' 
F'O' 
E'999.0' 
20CL4' 
F'C 
F'O' 
Oi 8 
XLa'^LJOCCCOOOCCCOCC 

tttM<t«ltltt;«ltMt)tC«tl(<t««lltl««MII*tlt(«< ************** »**»**** 

* ARGJViE'M   LIST   FbR   PLGTS 
;*ttttttlS»tt,t»ntt»St»t'S>*Ut**i»t*«*HS»tMMHK4t»»IS*ttltttSttt 

PLTS DC A(XMAX) 
DC x'8C 
DC AL3<YMAX) 

j;»ttJi)**«tt*t*t»»»»**s»»S)»tt»t*t»*tt«»«tt**tt»»t»t«n»»**4tt»*«**» 

• DATA    CtCLARAl I U >\ S    III 

00036700 
00036800 
000 36900 
00037000 
00C37 100 
00037200 
00037300 
00037400 
00037500 
00037t0C 
0OO3770J 
00037800 
G00 37 9O0 
00038000 
OUC38100 
000 38200 
00036 300 
G00384OO 
000 3ei>GO 
0u0386Cv 
000387CJ 
00038600 
0003o90G 
00039000 
00039100 
000 392CJ 
00039300 
0uC394u0 
COo39t>00 
00039600 
000397bC 
00O3980J 
000399G0 
0GG40 0C0 
uOO40100 
000 40200 
G00403oJ 
00040400 
00U40b0C 
00040bOO 
00D407D0 
00040800 
C00409OU 
0004100O 
00041100 
0004120u 
0 00 41300 
0004140O 
0004150C 
00041c00 
00041700 
00041600 
0J041900 
00042000 
00042 100 
00042200 
0O0423u0 
00042400 
U0042500 
00042600 
0 00 42 700 
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**** 
XMAX 
* 
YMAX 
* 
FgjA 

*** « 
* 
* »3 * 

RSVA 

**« * 
* 
»** » 
K4J 
SVEL 
***» 
* 
*#» * 
WLST 

DC      E'10.0' 

oc E'10.0' 

ST   CC      E'0.25' 
SPACE  3 

ARGUMENT LIST FOR RESERV 

RGS  JC      X'80' 
OC      AL3IK40) 

DATA CLCLARATIONS IV 

DC      F'40000' 
EN   DC      A(72) 

ARGUMENT LIST FOR WHERE 

DC A(X) 
DC A(Y) 
uC x'80' 
DC AL3UGRK) 

EJECT 
* 
CONE 
Z9V9. 

RLTC 

EO.iE 

CUE 

MV 
LA 
LA 
ST 
SK 
SI 
3T 
L 
6A 
SK 
L 
DA 
L a 
L 

L 

sv 
LM 
MV 
LA 
OK 
DS 
bK 
MV 
a 

SPACE 
EN 

I RETCCOE.X'O'       CLEAR   TFE   RETURN   CCDE    VALLE 
kl.PLILST 
Kl.1,999 
Rll.lPEN END   PLOT 
R11.R11 
Rll.X 
RUiV 
R15,=V(PLOT) 

Lrt R14.R15 
Rl.kl      CLEAR   FbGl 
K15.=V(CLSGUT)      LOAD   ACCR   OF   CLSCUT   ROUTINE 

LK R14.R15     GC   CLOSE   ThE   GUULC   ROUTINES 
R1,C(R13> 
Ro.SVELEN 
K13,4(R13) LOAC CALLING PRCGS RETURN ADUKESS 

c    10  EXECUTE THE PREEKAIN SVC 
M4.R12. 12IRL3)      RELuAC   CALLING   PRCGS   REGISTERS 

I 12(R13),X'FF'       SET   kETCRN    INCICATCR 
R15.0 SET   RETURN   COCE 

G *-l      RE-CRIGIN   FuR   PUTTING   RETCGDE    INTL   ><V1    INST 
CLl       JEFI.'JE    SAACE    FOR    THE    RETURN   CU13E    IN   HVI     INST 
R14      RETURN   TO    THE   CMLLING   PROGRAM 

I KETCCDL. X'4' 
JCNE+4 

00042800 
00042900 
00043000 
00043100 
00043200 
00043300 
00043400 
00043500 
000t3o00 
00043700 
0 00 43 8C0 
00043900 
00044000 
OJ044100 
0004420U 
0 00 44 300 
000444GU 
00044500 
000441>00 
000447C0 
00044800 
00044900 
00045000 
00045100 
00045200 
00045300 
00045400 
00045500 
00045600 
00045700 
00045800 
000459U0 
00046000 
00046100 
00046200 
00046300 
000<«64u0 
00046500 
0004O600 
00046700 
00046800 
00046900 
00047000 
00047100 
0004720U 
000473UO 
00U47400 
00047500 
00047600 
00047700 
00047800 
00047900 
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APPENDIX D 

JCL AND DATA REQUIRED TO CREATE 
67 USAF AND 70 ARMY SURVEY MEMBERS AND 

R67 USAF AND R70 ARMY REGRESSION MEMBERS 
OF THE COMBIMAN ANTHROPOMETRIC DATA BASE 

//CBMAP JC3  HESS JJ0J10JJ 
//JOBLIB DO   OSN-COMdlHAN.LOAOLld.Jl SP*SriA OOwOUOO 
//CBMAM EXEC   PGM-CBMAM OOOoi200 
//FT02F001 CC   DSN*C0MBIPAN.AN1HCATA,CISP*SHS OOOJ13GO 
//FT02F001 DO  OSMCOMBI MAN.ANTHjATA, Ulvl T»u i SKtJ I SP» (*Ew tCATIG ) f 0OOO1300 
// VUl»SER»DISK0iiSPACE-l2'.3,200C) , 30001310 
// 0C6»(BLKSUE«248.L«ECL«2'»6,ftECFM«Fe) 00001320 
//FTG5F001 CC   DONArtE-SYSIN 00001^00 
//FTG6F001 OD   SYSOUT»A 00JO1500 
//FT37F001 CO   SYSOUT-B OOCOloCC 
//SYSUQUMP 00   SYSCUT-A 30001700 
//SYSIN 00   • OOOOldOO 
• IM 



MbMtstk NAME JSAF 
+ A CO   R67   OSAF        C      17      24      12 J^UL   U<JU J 

1 n£IGhT Lb         1 1 0jUlul00 
2 Si T T 1NG hElGhl IN                     1 1 OOOioZOJ 
3 EYE hGT/SIlI1NG IN                      1 J J O 1   J)UJ 
4 ACRCKlu \   hk.T/SlT IN 1 Jo ol 0-* 00 
5 Ki\Efc    HG T/S1TUNG IN                    1 1 JVCI wJ UJ 
o duTTbCK. -KNE   LG1H IN                      1 1 J jbt'*0\ij 
7 SrtCULCK -ELD   LGTM IN 1 Jjul j/  \JU 
6 Clbtfc-OKIP   IGTh IN                      1 JuWiuU^y 

9 Ihufb-TlP   SEACH IN                      1 wL-wik.1 < j.; 

U blACRCf-UAL   dkL'Th IN 1 JJU1   1J   J J 
1 1 ol DfcLT I bC   tJRCTn IN          1 J J  O 1   1  1  U J 
12 hi P okt ACln IN 1 j J w L 11 O J 
13 Ml P BRc AOTrt/iilT IN          1 J J  <_i-   1  .>  ^ J 
14 i-rttST    utPTH IN          1 1 JUUi   1 *t J J 
1 5 FOCI LE Nw iM IN 1 0 j 01 i p O j 
1 6 rtM N C   L e \O7H IK 1 JJOiloJo 
17 fcLdl_h-,i K1ST    LGTH IN 1 Jo ol 17 Go 

1     2 0.O2oc9 32.05275 1.11161          7.8453o-ll4.2uoJl 19.J59iu JJJliOJJ 

I      2 1 1.0 C.C o.c J^Oil^OJ 

I      2 2 0.0 1.C0C0000 0.0 0 Jui 2u JO 

2 i .731 -2.779522 J J 0121 0 0 
I      2 6 .404 7. 133844 w j 0 1 A. J UO 
L        2 0 .333 11 .3fcc9C6 j o Ulc o 00 

2 7 .t47 5.C9C341 JjUlclJj 

L      2 10 C.0131732 0. 1105000 9.C9417 JjUltl/Jj 
1      2 12 C.J279173 0.C043OJO 6.67957 JJ0l2oJu 

2 ll u.0313u31 -C.16c 5C00 10.32956 Ju0i^7uo 

2 15 0 .0069724 0.124o000 4 .c5466 J 0 O I t J  J w 

t       2 lo . 117 3.232277 J JGl^-f 00 
L      ^ 17 . 192 ••.72 63 3 7 J O O i JO J .> 

i o.02267 27.3'»fc5o l.Oollo         7.-«5t57   -j4.o27ul 19.5^156 JJUi.il  oJ 

J 1 1.0 C.C O.C J^Ul  Jti)j 

I       3 2 0.979 5.464241 0 W  O  1   Jj   0 J 

i H 0.737 0.55118 JwUijlJj 

3 5 .403 9. 114135 JJUIJJ JO 

3 0 .349 12.tcl3S2 0 J V 1 ->C J J 
J 7 .260 5.eoti3 jjui J./ 0j 

L       J 10 0. 014 1614 0.C8370OC 10. 64526 Jjti   Jo J J 
L       J 12 G.027ol69 0.L09300 0 6 .75602 OoOlJV 0O 

3 1* o.0304,21 -0. 1 5o 7C0i/ 9.41976 JOOI -»O J.J 

L      3 13 0 .0075^J6 0. 1215000 5 .46532 J J 01 • t; j o 

L      3 u .113 3.921252 j j 01 -tt j j 

3 1 7 .173 6.295^63 Jjoi'1-.oO 
5 0.C<4»70 17. 0 c 5 6 3 0.6273c       ll.7c.173   -o4.oll4H 16.w3tt9 Jo O I   ttUJ 

,        3 1 1.0 C.C O.C JO ol45 0J 
5 2 • c56 22 .2c342 \j\j 01 -to Go 
5 1 .510 12 .636557 J 0 01 t f Jo 
j 5 0.0 1 • C J 0 O CO 0 CO j J 0 1 td J j 

I      5 6 .651 5.C96415 J 0 01 't9 0o 
3 ? . 616 2.622629 OOOIJJ^J 

L        3 Lo 0.0125c3O 0.14420^0 10.ce774 J J u L ":• 1 O J 

3 12 u .02 62*: 03 ~0 • Cod lvJwu 9.1tll6 J JCi fX 00 
3 lH 0.J301t90 -0. 1347000 7.3723C Jooi i1oJ 

3 15 G.O03C315 C.2947G00 3 .64651 J Jol !>* JO 

I        3 It .215 2.CU3144 JO 01&5 00 
I      5 1 i .443 2.062 L73 0 J 0 i t> O 0 J 

0 0.u 3 1 3o l£.29a9-« 0.62109      12.61257-131.06463 16.5 39 96 0001 j / o J 
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KEHDER   N«Mt 
o 1 
c <i 
6 4 
o 5 

o 
7 

10 
Li 
14 
13 
16 
1 7 

1 
2 
4 
5 
t 
7 

10 
li! 
14 
15 
It 
1 7 

1 
2 
4 
5 
o 
7 

U 
12 
14 
15 
16 
17 

I 
2 

6 
7 

10 

14 
15 
16 
17 

1 
2 
H 

5 
o 
7 

1.0 

0.0156071 
0.026V293 
0.0293oi9- 
u.oG337b0 

0.J1212 
1.0 

0.0132520 
0.02 7c130 
o.0267244 
o.Oo5i 740 

.03029 
1.0 

0.0 l3tb 11 
0.0261o93 
0.u279c.46 
C.0063701 

0. *<<i. 
l6.9:>ofc 
o • 0 

C.HCGUGGO 

G.4U9UG0 
0.4 7 69000 
0.06 73ooO 

0 .3VJO lu 
16.9566 

O.C 
.460 
.3Sb 
.725 
1.C0 
.442 
o.cc 
C.C4 

•0.C7 
0.21 
. 165 
.327 

11. 
O.C 
• 9C6 
.676 
1.20 
1.04 
.715 
0.23 
0.C1 

•0.15 
0.40 
.359 
.765 
26. 

O.C 
.330 
.250 
.439 
.410 
.291 
0. 06 

•o.co 
•0.03 
0. 12 
. 119 
.243 

3C. 
v . C 
l.co 
.731 
.404 
.353 
.247 
0.11 
0. 13 

•0.02 
0. 13 
. 1 17 
.193 

26. 
O.C 
0.97 
0.73 
.4C3 
• 34V 
.2 60 

;cooc 

97GOC 
12000 
950o0 
92GJC 

75517 

62CGC 
76CJ0 
260JG 
61000 

35825 

050 JO 
HOOOC 

6200 J 
98000 

12037 

JOOOO 

G4 0c 0 
03000 
6600G 
9 900 j 

05530 

0 
2 5 
15 
4. 
C 

3. 
13 
a 

i. 
4. 
c 
0 

2M 

Is 
5. 
v. 
4. 
It 
b 
L 

4 
2. 
.9 

1 
0 

2 c 
16 
a. 
10 
4 . 
1 1 
9 
5 
5 

3. 
4. 

1 
146 

0 
-2 
7. 
1 1 
5. 

3 
i 
1 
3 

3 . 
4. 

1 
•14b 

5. 
0. 
5. 
12 
5. 

44043 
23591 
2589 

172 5 
6C1C 
6576 
450C 
435C 
6416 
146c 
8146 

2 59 36 
c9262 
C147 
c753 
4066 
6027 
111 3 
6696 
6147 
7239 
132 
26U 

13.7320U -lc.7lc.oi. 

5191 
3jo2 
476 7 
lbo7 
2746 
1436 
39u4 
455C 
3332 
9635 
5976 
w04 6 
S3 

795 
364 
669 
C54 
49o 
616 
159 
204 
227 
633 
461 
63 
424 
116 
415 
til 
cl3 

2 2 
4 
Cc 
1 
5 
1 
2 
VJ 

7 
7 
S 

1 

9J 

5.66767 5.5o5 U 

C.2253o  1G.7<:327 

0.22134  11.93966 

J J U 1 5 3 0 ) 
JJul370J 
J 0 01 -~.J 00 
JjCiulwj 
JJOio^OJ 
j J \j l d \JJ 
JOGlO'tOJ 
JouU; Cj 
J»I 0 i eti 00 
Jjulc7u0 
JJUIO-J 00 
jJultiOj 

l9.5o916 J 0 01 7 J (ju 
JjJl710j 
j *» 0 4 7^ 00 
00 01 73 ut 
u *j «- 1 71 0 0 
j001 75 00 
JuGl/c,UG 
JJ0177 JO 
Jv>ui7j^O 
000179 CJ 
0 ., U 1 0 0 0 J 
JUUtbl   J 
ujot  CL   JJ 

19.5 uo5 0 - 01 0 s 0 J 

0Juiot 00 
OuClOjOw 
jJ Cl 06 OJ 
JJul 0/GO 
Ouolod 00 
J J u 1 8 J 00 
GJUI90 CO 
00ul91o0 
JwOlWJO 
Ju ui9JOO 
JU 01 94 00 
Jjol »jjj 

0.9u9J4 UkZUl^U^U 
JO 019700 
JOwl 96 Co 
jCOi99 00 
J0OPO000 
JJ02JI00 
uJOZ02OO 
Juu20J Ou 
00 02 OH OJ 
O0u20a 00 
'JJ\J2.JU0£ 

0JG2 J700 
tj j 02 00 00 

0.9 7-»ot JJ0209 00 
uJU21JJO 
Ou02 il00 
OJOiltlOO 

UJ021j 00 
uG0214 00 
ow0215 00 
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MfcrtbER   N/>ME      USAF 
1 1      3 10 G.4715000 0.C8690J0 4.31225 
11      3 12 C.42C1030 0. 1234CGG 1.97291 
1 1      3 14 C.4aC6CC0- -O.C38100C 1.74185 
11      3 13 C.0945G00 0.15fctOC0 3.85737 
1 1      3 16 .113 3.921252 
11      i 17 .173 6.295263 
11      5 J.331o6 15.fc5472 0.92347 C.35026 
11      5 1 16.956t O.C 148.083 
i I      5 2 • 65J 22.28342 
11      5 H .510 12.83855 
1 1        3 5 G • 0 l.C C.C 
11        3 o • b51 5.C98415 
11        5 7 .516 2.822b29 
11        5 1^ j.t54oCG0 0.133300G 4.48622 
1 1        5 12 C.39e5CGG 0.185400C 2 . 2 b 11 7 
11        3 14 J.ti7EoJ0 G•Cot CC0 C -0.25567 
1 1     5 15 u.Go 71 C JG G.317^CGG 2.96457 
1 1        3 lo • 21b 2.8031n4 
11      5 1 / .443 2.C82t73 
11     t 0. 46362 14.97491 G .95364 0.41724 
1 1      c 1 16.9566 G . C 14 b . C63 
11         0 2 .460 25.74404 
11      fc 1 .358 15.52359 
i 1      t b .725 4.712569 
11      tj fc CO 1 .C0G0G0G O.C 
11      fc 7 .442 3.641725 
1 1      t lu G.4949CG0 o.ccceooo 6.47457 
i. 1       6 1^ J . it72CGG 0.2399000 1.58527 
11      c \H C.4lC5j00 G.1268CJC -1.13CU 
11      o 13 0.o26JGJO 0 • 25 1 fcCC C 4.15bfcS 
11      fc lb . It5 3.59C416 
11      t 17 .327 4.C31486 
11       0 J • 1 5 3o6 lC.6-»653 0 . 610 4 s C. 39355 
1 1      6 1 lO.y3fc t o.C 14 a . 0 0 3 
1 1      b 2 .9C6 24.12593 
1 1      0 -t • fc7b 14 .cfc926 
11       b 3 1 .20c 3.24C147 
11       b 0 l.C*3 9.326753 
1 1     a 7 .715 4.244Got 
i 1      o 10 G .4 0 C bjGO G . 2 .i46Goo 4.C2853 
1 1     J 1? L/.42C9CG0 0.<:32fcCOC 2.6t4t5 
11      o L-> ^,.459fcoG0 C.CSVJGJJ G.lo50o 
11          0 15 u.0 7C6wGG 0.451fcGjG 3.C3617 
11      6 1c .359 2.547239 
1 1      6 17 .765 .929 ill 
11           V 0 .-»3448 23.3c42 3 1 .5C431 G.Ib0^2 
11    9 1 lc.93ut O.C 14b. C82 
1 1       V 2 .330 26.25191 
ii    v i • 25o 16.13JO2 

li    9 5 • 43y 3.C74767 
11     9 0 .410 10.61867 
11    y 7 .291 4.952746 
ii    v 10 0.4^59000 0. C /-14CGG 4.634 76 
1 1       9 ii C #42 3 7cGG 0.C79CC0G 3 .34C54 
11    9 I H 0 .4512JGO u .C413GOC - 0 .2 1 7 9 4 
I I    9 b 0.07o /00O 0. 15 21G 0 C 4.37/26 
ii    •* 1 c . 119 3. 759o35 
ii    i 17 .243 4. 1^59/6 

9.G711H 

13.46951 

1 3.29<. 4H 

0G021O0J 

ooC217 OJ 

JGCzlbOO 
oJ021900 
JOG22JG0 
GJo22i GO 

O.9t902      Joo222oC 
j » 0 2 2 _> 0 J 

jJ w2 2T 00 

00J225 00 

UJC22o00 
JG0227 CO 

JCC2 26 00 

JJU: ?9 00 

J J o2 JG 00 
ooo2 3100 

Go <»2 32 GG 
00LuJjGG 
GJ 02 3T OG 

0.9 00 3b      Oj\.tt 33 00 

0 J 02 3v-> GG 

JJC.'J/OJ 

) «~  L."2 J J U J 

GJG2 JS) OC 

G J o2 to 00 
JG J2<,1 CJ 
JG02-.2 00 
UJ Ot 43 00 

1/j Gil -Vt OG 

Jo JJ-*3 00 

0 J 01 iL-00 

GO 02 47 CJ 
G.*77702      o0C2 4oGj 

JJO2->V0J 

JGG2 50 UG 

G J G J 7' 1 GO 

JO 02 ->:>. JO 

0G0Z i_> Ju 

j 0 02 54 00 

JG o2 33 Ou 
GG 02 56 G ) 
Go G2 5/ju 

jJo2jdOo 

JJ 02 5J OJ 

J J J2 <>0 GG 
G.9o911      Jj C2oiOJ 

J J u 2 L z J 0 

000-L^i Gj 
j j J2 c + GG 
GG OZ cj GG 
J»J 02 Go JG 

j j o2 t-7 00 

G J 0 <_ 6 0 JG 

Ow 00 fc -7 JG 

GJ02 ^000 

J G C c 7 1 G j 

0 G u z 72 Jo 
J0 o2 7 i00 
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KfclEStR N*4fc U5*F 
13 2 0.46J18 29.79372 1.17767        0.24312 5.96o86         0.bJi22 Oo 02 74 00 
1 3 2 1 20.2776 O.C 127.757 Joo275 00 
13 2 2 0.0 1.CO00OO0 O.C JO 027o0 0 

13 2 s .731 -2.779322 DJ0277OJ 
13 2 3 .4C4 7.133844 J0o^7800 
13 2 0 .333 11.5669C6 J002 f9 OJ 
13 2 7 .247 5.C9C541 00 0?oJ uG 
13 2 10 C.1935000 0.16O9000 7.03C65 JjUtOl00 

13 2 12 O./167C00 O.C4960oC 1.39459 j J o2 82 Oo 
ia c 1-t 0.5539000- -O.C5510JC 3.43517 0J c2 o iOO 
13 2 13 C.l 106CC0 0.152700C 3.39454 jj 02 o-i OJ 

13 2 It .117 3.232277 Juo2d-j OJ 
13 2 1 / .193 4.726337 JUOJ U^Oj 

1 3 3 o.toall 25.7965C 1.1261C         C.2o757 7.JOO 8 7         J.ftJ7i OJOJ 37 0^ 
1 3 3 1 <LC277C 0.0 12 7.757 JO 02o6 OJ 

1 3 :) 2 (j.^li 5.484241 OOC2CJO~I 

13 3 4 0.737 0.5511B Jo o29u uJ 

•lJ 3 3 .403 9. 114155 00 02 91OJ 

13 3 o .349 12.6613'>2 Oo 0 2 92 0-> 
13 3 7 • 2tC 5.8ttl3 uj 0^9j uu 

13 a 10 J.21:»4C00 C.i4o8C0o o.3 7oc: J Jo'2 9-t 0 J 

lJ 3 12 C.72G7CJ0 0.04O&C00 1.O7072* 0^02^1 00 
13 3 14 0.5537000- -0.C621C0C 3.J9681 00 02 Vo 00 

13 3 15 t>.1206000 0. 14vl00C 4.C960C JO0297G > 

1 ) J lc .113 3.921252 J>j 0.; -i6 00 
13 J 17 . 173 6.295263 Oc u2 9:, JJ 
1 3 3 0.443S7 15.34930 0.69625         C.37738 6.3950v         J.c:..c4i juu3 *J0 OKJ 

13 3 1 20.277o O.C 127.757 0o0jJioo 

1 3 p 2 .656 22.28342 00 o.io2 00 

1 i 3 4 .510 l<:.83t>55 JuJ.tj'j OJ 

13 3 3 0.0 l.C O.C J-J UJO-t uO 

13 J c .d51 5.C98il5 JO 0J 03 0J 

13 3 7 .516 2.622Q29 Jou3 c«c 00 

13 5 U 0.1694C0O C . 22.6 1000 8.50694 000 JO 1oO 

1 i 5 12 0.7157COO 0.C54OC0O 2.04980 00 0 3 wci 0*j 

1 3 3 N 0.5175000 0.C253OOC 1 . 4 C• C 5 5 oO v3o9 OJ 

1 3 5 lb 0.0417u00 0.31-«e00u 3.11505 JoOJlJoO 

13 3 16 .215 2.80314H OooJilOO 

1 3 3 17 .443 2.Cb<:673 OJ„U200 

1 i 6 0.64324 14.2091e C.89041         C.H66C3 3. /9/13         0.7379* tsjO/t 1 ) 0. J 

13 o 1 20.2 77c o.c 127.757 JJxJ 1-t JO 
1 3 6 2 .460 25.74404 Oo03li00 
13 C t .358 15.52359 JOOJIO JJ 

1 3 c 3 .725 4. 712569 JO 031700 
1 i t 6 0.0 l.C O.C JOO-S l J OJ 

13 t 7 .442 3.609475 0 u u _> 19 0 -» 

1 3 u 10 0.1*09000 C. I2i<i000 10.2596C 0005200 } 

13 c 12 u.70llt00 0.C552CJO ^.09503 Ov/u)(   1   Oo 

1 3 fa 14 0.4824000 0. C72C000 C. 76467 JLIJI^ 00 

13 a 15 0.0173co0 0.2543000 4.33329 JJOJ230J 

13 t lc . It5 3.598416 JO ^3i4 00 

1 3 fa 17 .327 4.03l48t ^0032300 

I 3 o J.2C^20 10.83128 C.61C01          0.40891 9.<:123o         O.Oc.749 ooo J2i/ Jo 

13 a 1 2 0.2 7 76 0.0 127.757 Joo327 CO 

13 0 2 .9Co 24.U593 00032oOJ 

13 0 4 .676 14.66926 0JO329 0J 

1 3 a 3 1 .20c 5.24C147 Ju033J0J 

13 3 0 1 .c4 J 9.326753 SjOO ill  JO 
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MEMtiEfi KAME US»F 
13 8 7 .715 4.244C8t 
13 0 10 0.2023000 0.335500C 8.37363 
1 J ti 12 C.7182C00 0. 1C55COC 1.73571 
12 3 Is 0.523CCC0 0.C277OOO 1.48880 
1 3 8 lb 0.0913u00 0.442OG0C 3.15125 
1 J a 10 .359 2.547239 
13 d 17 .785 ->*29132 
1 3 9 0.51279 23.96oll 1.49653         C.17133 9.463 lo 
13 9 1 20.27 /t O.C 127.757 
13 9 2 . 330 20.25191 
1 3 9 s .250 lo. 13362 
1 - 9 5 .439 8.C74787 
13 V 6 .410 1C.81607 
1 3 9 7 .291 4.952746 
13 V 1U 0.2075000 0. 12*4000 9.07808 
13 7 12 0.7236C00 0.C3obC00 2.14*32 
13 9 Is 0.511uu00 0.034 500 C 0 .96136 
l 3 9 15 C.iJ5UOJO C. 1479C0C 4.SL562 
13 9 It .119 3.759835 
13 9 1 7 .243 4. 157416 
14 2 J.2 ls53 34.6147s 1.23951         0.07*20 6.74-693 
U 2 1 21*4316 O.C -3.5 .422 
14 2 2 0.0 1 . coocooc 0 .0 
lH 2 s .731 -2.7795*2 
Is 2 g • 4C4 7. 1323<»4 
14 2 o .333 1 1 .5cc9Cc 
L4 2 7 .247 5.C9C541 
14 2 10 C.2285000 0.1957CJ0 o . 6 4 7 7 6 
14 Z 12 0.3291o00 0. 1614000 2.1*145 
14 d Is 1.OOuCOOU O.C 0 .0 
Is 2 15 0.1 IscoCO 0.1 7o4oOC 3 .26s0o 
is z It • i 17 3.222277 
14 2 1 I . 193 t.726237 
li 3 J.It7a2 i>0. 25192 1 . i 802 7         0.0oo50 7.s6c 70 
1 s 3 1 * 1 .s-d lo O.C -33.42* 
14 3 2 u.979 5.484241 
14 3 s 0.737 C.55116 
14 3 l> • 4C3 9. 114155 
14 3 0 .349 1*.661392 
i s 3 7 .2c0 5.6c613 
14 3 10 0.2sl3uOO 0 . 174c000 8.14076 
14 3 12 0.5 3 79oo0 j. 179OG00 *.96065 
i 4 j is 1.0JOCCGG O.C O.C 
Is 3 15 0.1229uo0 0. I69100j 4.00737 
14 J It . 1 13 3.921252 
is 3 1 7 .173 o.*952o3 
1 s 3 J.30704 18.S1U3S 0.94189         0.21947 4. o3t 01 
Is 5 1 2 1.13 1 c o.C -33.422 
Is 5 2 .C30 11 .*6J42 
14 5 s .510 12.o3655 
Is 5 5 0 . j 1•C 0 0000 J J   • \4 
Is 5 6 .851 5.C96415 
L4 5 7 .51o 2.822629 
Is 3 1J 0.1770CUO 0.2529J00 8.77199 
Is 5 12 0.tdcC^OO 0. 21fcsC0o 4.420<tC 
Is 3 Is 1.JOOOoOO 0.0 0 .0 
1 s 5 1 = 0.J 317LOO C. 32J4C0I. 3.237*4 
Is 3 16 .2 15 2.603144 

000332 00 
JJO3J30J 

000334 00 
OC 03 35 00 
OU 033000 
^J^ii!^^ 
uO 03 3d 00 

0 . 6 o 5 0 4 0 003 3900 
OOuJsJ 00 
00 u341 C\j 
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00 03 4300 
Jo u3 *«S 0 J 
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K6rtBER NAME      USAF 
22a9   230o   2322 2336   2350 
251*   2557   2587 2610   26*8 
7   SHQULOK-Ei.6   LoTh   IN    14 
1357   13o6   1379 1386   1397 
1503    152a   15*4 1555   1573 
8   cLBCh-oklP   LOTH      IN    Is 
1331    13*2    1351 1360   1369 
14c?    149J   1509 1521   154C 
9    TrtU"D-TIP   rtfcACh       IN   31 
3030   305c   3079 3100   3120 
33o*    34<:7   3*o9 3502   3555 

10   61AC80MIAL   bRCTM   IN   lb 
1 2*1    155*   15oo 1576   1586 
lfc98    l72o   17** 1758   1782 

11    BIOtLTiuO   3RDTH      IN    18 
161*    1830   16** 1858   1871 
2cj2    2C71    ^C97 <:115   21*2 

12   hip    e^eACTH IN    13 
1328    1339    1350 1359   1366 
1*82    1515    1537 1555   156* 

13   HIP   BKtAOTri/SITI   IN   1* 
1*12    142c   l*3v 1*51   1*62 
16J3    16**   1670 lo90   1723 

1*    crlEST    JtPTH IN      9 
900      913      925 936      9*0 

10o2    1090    lilO 1U4   11*9 
15   FoUT   LtlMtoTH IN    10 

1025    1033    1039 10*6   1052 
1123    11**    1156 1165    1180 

16 HA;«C  LENGTH IN      7 
725      73u      733 739      7*3 
79*       307      815 821      830 

17    CLOLn-nrtlST     LGTM     IN     11 
113*     11-fJ     Il3l 1159   1166 
1253    127*    1238 1299   1316 

2363 2376 2389 2*02 2*lo 2*31 2**7 2*63 2*8c  000**800 
000**9 00 

15382 .07*011      12o5   1261   1291    130o   1329   13T5C-UU*50 CO 
l*0o   141*   1*23   1*32   1**1   1*51   1*61   1*73   1*86     00045100 

000*52 00 
86133      .6355* 1247   12ol    1270   1283   1504   IJI 900 o<»53 GO 
1377   1365   1393   1*01   1410    1*19   1429   l*tu   143^      000*3400 

OuG* 55 00 
620*7       1.56496 2804   2846   2872   2900   2964   30v, 100 Gi5o cc 
3139   3158   3178   3196   3218   32*0   3^c*   3291   3322      G00-.37G0 

cu o*5a 00 
.1.3*5* .76*311       l*lb    1441    1456    1*75   1305    152 3GO0*3vGu 
1596   1605   lcl*   162*   1633    lo*3   lo5*   luoo   168c      0uu4600o 

Ou Ut6l Ju 

990*6       i.CC6*l loo7    1090    171*    1737   1772    i/S3oG u-ro2 GO 
1664   189o   1909   1922   1936   1951   19c7   1963   2C05     00O*o300 

cc o4^ * o 0 
,68310      .7*1637 1221    12*1    123*   1271   1297    1ji*0u0TO500 
1377   1386   1395   1*0*   1*13   1*23   1*3*   1**/   l*o2     O00*oo00 

O00*o7 uO 
,67ail .90583        128o   1310   1323   13*5   1375   139oJ0u46aGJ 
1*73    1*6*    1*95   1306   1518    1331    15*5    15&1    15 60      00G*c-*0J 

GOO * 70 00 
c5*fcl .75766 796      ol*      623      o*i      oo 7      865000*7100 

95c      9o5      975      965      99*   1005    iJlO    lu29    10*3      UJU*720J 
00J*15 Jv 

0*335 .466125 957      970      979      ^09   loOo    10WGcut/*GG 
1C37   10o3   1069   1.75   1061    1066   1095    1103    1113      O0O*730J 

Gcu*7oG0 
,52310 .3228C7 o79      oOb      c93       7JC      711      719jOG4770J 

7*7      751      755      7c0      764      769      77t      779      7ao      G0cW6O0 
00 04/9 CO 

ol .50 1032    10o8   1077   109c   1110    112*J0O46J0J 

1173    1180   1167   1194   1201    1209   1216    1227    1236      000*6100 
jOui 12 00 
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APPENDIX E 

JCL AND DATA REQUIRED TO CREATE THE 
COMBIMAN CREW STATION DATA BASE MEMBER A7E-01 

//C8NCK       joe \   HESS OOwOlO00 
//jUDLla        00 0$N»COMBIMAN .LQAOLlB.CIS?»SHK 00001100 
//CBMCM           EXEC   PGM«CbMCM OOVJOUOO 

//FT0 1F001    DO OSN-CUMfllHAn .CRSTOATA.u MT*OlSK.,UlSP»lNEw iCATLdi JuOOliOO 
// VOL»SEK»OlS*01,SPACe«l36a.2u00), 3000 13 10 
// OCB-(BLK.SUE -368, LRECL» 368,AECFM»Fc 0OOul32J 
//FT05FOOI   00 OONAME-SYSIN OuoOWOO 
//FT06F001   00 SYSGUT^A 3000 15 00 
//FT07F001   00 SYSOUT-B JOOOloOO 
//SYSUDUMP   00 SYSGUT-A 00001700 
//SYSIN           OD * JOoOloOO 
1IM 
SACC   A7E-01 46 •6         0. 0        0 .0         0 .0   F   L U 

1LMPAN 16 2975 coc 594 2975 1475 594 3134 1475 1339 
3259        957 1930 332 C 45C 2214 3320 000 23J0 
2RMIPAN 16 2975 000 594 2975 -1475 594 3134 -1475 1339 
3259     -957 1930 3320 -45C 2214 3320 000 2-»0 0 
3FM0LHCUN 15 2623 92 5 2 89 2623 1875 289 2631 1601 4o 6 
2979      171.8 593 2979 92 8 593 
4LHCCN 1* 2609 92 5 276 -640 925 276 -840 2301 276 
2o09     2000 275 
5AFTLHCON I* -335 850 276 -853 350 276 -6aJ 2352 27^ 
-340     2300 275 
6F*0RHC0N 15 2623 -925 289 2623 -1875 289 2631 -1801 4o6 
2979   -1713 593 2979 -928 593 
7RHCCN 14 2609 -92 5 276 -e4o -925 276 -840 -23 53 276 
2609   -2000 275 
3CNSWLFS0 14 2610 92 5 276 -336 925 27c -336 925 -932 
2610       925 -932 
9CNSWLSRH 14 2610 -92 5 27o -336 -925 276 -336 -925 -932 
2t>10     -925 -932 

10UWPRLPAN 14 2974 -478 593 2947 -306 46 3 2947 3o8 40 3 
2979        <.76 593 

11L-PFLPAN 14 2947 -308 463 2904 -245 264 2904 2 45 264 
29*9        308 463 

12THRTLLS0 16 1996 1393 790 1931 1393 76 5 16a2 13 93 55 9 
1969      1388 513 2089 1368 693 2C69 1368 7o3 

13THRTLFH0 14 2092 1393 6 94 1973 1393 518 19 73 1141 51a 
2C8 9      1138 693 

14THRTLRS0 16 1996 1141 79C 1931 1141 7o5 1662 1141 559 
1969      1138 513 2089 1138 693 2C69 1138 7o3 

15THRTLAFT 14 1931 1141 765 1882 1141 559 Uo2 13 93 559 
1929      1388 763 

16THRTPAFT 14 1996 1141 79C 1931 1141 76 5 1931 1393 7o5 
1999      1388 793 

17THRTLTPC 14 2066 1141 76C 1996 1141 790 1996 13 93 790 
2069      1388 763 

18THRTPF..U 14 2092 1141 6 94 2C66 1141 760 2066 13 93 760 
2089      1388 693 

19THRLGAFT 14 1905 1216 s«»a 1783 1216 276 1783 131o 27o 
1909      1313 543 

20THRLGFffO 14 195C 1216 527 1336 121b 27 163b 131 27 
19*9      1318 525 

21GLSMTP 14 2090 00 2602 371b 00 177o 5718 00 177o 
209 0           00 2 604 

22HJ0SCRN 14 2209 374 3226 22C9 -374 3226 2901 -3 7, 24*7 
2901         374 2447 

23C-FLLL 16 173C 140C 1494 199* 13B9 2466 22 08 1135 29t3 
2208      U3o 2995 1994 1390 246c 1730 1401 1494 
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24C<iFMLL 16 2208 113 5 2995 2261 100C 3126 23o5 5UU 338* 
2365        501 3389 2261 1001 3128 22C8 U3e 299 5 

2 5C-FCL 16 2365 50C 3389 2334 000 3433 23o5 -5oo 3389 
2365     -500 3390 2384 OC 3434 2365 50C 3 39 0 

26CWFMRL 16 2365 -50C 3389 2261 -1000 3128 22 06 -1135 299 5 
2208   -1136 2995 2261 -1001 3126 2365 -501 3369 

27C-FLRI 16 2208 -1135 2995 1994 -1389 2 466 17 30 -1400 lt94 
1730   -1401 1494 1994 -1390 2466 2208 -1136 2995 

2 8C*RLLi. 16 -1158 1782 1494 -1649 1500 2o93 -1630 12 OU 340 9 
-1830      1201 3HC9 -1649 1501 2893 -1158 1783 1494 
29CRMLL 16 -1830 120C 3409 -1942 900 3 73C -2014 6 00 393* 
-2014       601 3934 -1942 901 3730 -1830 1201 3409 
30C«RULL 16 -2014 60 C 3934 -2C54 3C0 404e -2067 oou 4085 
-206 7        000 4086 -2054 301 4048 -2C14 oOl 3934 
31CWRURL 16 -2067 COC 4085 -2C54 -300 404 8 -2014 -6 0o 3934 
-2014      -601 3934 -2054 -301 4048 -2C67 Oi/u 4086 
32CWRMRL 16 -2014 -60C 3934 -1942 -900 3 73 0 -1630 -12 00 3409 
-1330  -1201 3409 -1942 -901 3730 -2C14 -601 3934 
33CWRLRL 16 -1830 -120C 34C9 -1650 -150C 2893 -1156 -17o2 lt9t 
-1158  -1783 1494 -1649 -1501 2 893 -1830 -1201 3409 
34CWLBL 14 173C 140C 1494 17 30 14C5 1494 -1156 1787 1494 
-1158      1782 1494 
3 5CWR6L 14 1730 -1400 1494 1730 -1405 1494 -1158 -1787 lt94 
-1158  -1782 1494 
36CFTRCL 14 -2067 001 4065 550 0C1 40T? 550 -001 4072 
-20o7     -UOl 4085 
37CFTHCL 14 550 001 4072 1J53 0C1 3884 15 53 -001 3884 

530     -001 4072 
38CFTFCL 14 1553 001 3884 2665 001 3347 2oo5 -001 3347 

1553     -001 3884 
39MN0SCRN 14 2665 001 3347 5718 001 1776 57 lo -001 1776 

26o5      -001 3347 
40LR0RPDL 14 3748 100 7 £5 3748 463 35 34 77 463 -o53 

3477     1007 -653 
41RR0PP01 14 3748 -100 7 85 3748 -463 d5 34 77 -4t>3 -o53 

3477   -1007 -653 
42FLRLINE 14 391 92 5 -945 2131 92 5 -94 5 2131 -925 -^45 

39 1     -925 -945 
43LHLRSTLN 13 2131 925 -945 42C8 925 -1161 4226 925 -94 5 

44RHLRSTLN 13 2131 -92 5 -945 42C8 -925 -116 1 4*26 -9 25 -94 5 

45CHLRSTLN 14 4226 925 -945 42CS 925 -1161 42 08 -9^5 -llol 
422 6     -925 -945 

46HJ0FACE 14 209C 00 26C2 2355 CO 2139 3223 00 1741 
332 0          00 2300 

AFTPTLT 0     00 -1103 260C 3125 
AFTPTREA 0    oc -2956 C 2275 
AFTPTRT 0      00 -1108 -260C -9913 
EMERPOfcO 0      00 2589 1675 654 
FCCATu 0      00 2059 125C 6 CC 
FCKKOOWN 0      00 2379 -1602 504 
FCHKUP 0     00 2649 -160 2 793 
FCLaii.Ru 0      GO 26o9 1043 600 
FCRUOPOA 0     00 2784 0 114 
F C STK R P A 0      00 1647 34 1126 
FCSTKRPM 0      CO 2027 34 1151 
FCTFAOJ 0     00 1509 975 350 
FCTHRTLA 0      00 1116 1266 704 
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FCTHR 
F IAJA 
F IHUU 
FIST3 
FfcDPT 
FuDPT 
IMPCS 
LONG*. 
MAP C 
MSCAN 
NUTKL 
RUOPO 
RUCPO 
RUDPD 
RUCPO 
RUDPO 
RUOPD 
RUDPO 
RUDPO 
RUOPO 
RUDPO 
RUOPO 
RUOPO 
SNOSE 
SRP 0 
SRP U 
STCPO 
STCPO 
STCPU 
STCPC 
STDPO 
MS ARM 
hsepc 
SACO 
3Q1S3 

-44 
0026K 

-49 
00 3S? 

127 
OCSP 

171 
005SP 

171 
DESEY 
$EA0 
I* 
// 

TIM 

YCO 
LTO 
RTU 
SRC 
T 
ASE 
REL 
SRP 
LAB 
LAN 
LAT 
LFB 
LFN 
LFT 
RAB 
RAN 
RAT 
KFB 
RFN 
RFT 
ATE 
CWN 
P 
SLH 
SRH 
SLF 
SRF 
SEY 
REL 

A7— SEA1 
TP 
0        750 
hORST 
5        350 
ANMID 
9     -750 
ANFaQL 
9        228 
ANFtaOR 
9     -228 
E 

00 
00 
CO 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
UO 
00 
00 
00 
00 
00 
00 
00 
CO 
5 
14 

23 63 
14 

3535 
14 

125 
14 

215 
14 

215 
00 

1593 
2449 
2799 
3183   • 
4059 
4059  • 
4S69 

611 
-890   - 
1111   • 

1 
2869 
3119 
3369 
3669 
3919 
4209 
2869 
3119 
33o9 
3669 
3919 
4169 

-6 
59 

-9C 
27059 
27059 
27059 
27059 
27059 

2908 
2259 
1        0, 
-43 5 

-49 5 

OC 

1277 

1277 

0.0 

126c 
543 

0 
1575 
3500 
350C 

0 
1542 

•131G 
1442 

0 
72 5 
72 5 
72 5 
72 5 
72 5 
72 5 

-725 
-72 5 
-72 5 
-725 
-72 5 
-72 5 

0 
0 
c 
0 - 
0 - 
c - 
0 - 
0 - 
0 

135C 
0        0. 
-75C 

857 
2EC2 
2779 
1618 
2275 
3475 
-90 

1284 
6c-> 
9C4 

J 
-456 
-506 
-456 
-5C6 
-556 
-5C6 
-456 
-5Co 
-456 
-506 
-556 
-5C6 
-71 

-190 
287 

9913 
9913 
9913 
9913 
9913 

389 
475 

J 0. 
2359 

FLU 
1     -750 I 750 

•35C 3535 -350 

•75C 00 Ou 

225 131 1277 

•225 131 1277 

-65C 2655 -350 650 2655 

750 00 1279 75o 125 

750 131 1720 750 212 

-750 131 1720 -750 212 

o.c 0.0 

JJllOO JO 
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APPENDIX F 

THE JCL AND DATA REQUIRED TO CREATE THE 
COMBIMAN VISIBILITY DATA BASE MEMBER A7E-01 

//C3MVC          JOB   HESS 000J1J00 
//JOBLIB        00   0SN>C0MBIMAN.LOA0LlBt01SP>SHk OuCOUOO 
//CBMVM          EXEC   PGM-CBMVM 00001200 
//FT05F0O1   CC  00NAME-SYS1N OoOOUCO 
//PTOoPOOl   DO   SYSCiUT»A OU001400 
//FT07FC01   00   SYSOUT-B 00001500 
//FT09F001   00   0SN«COMBlMAN.VlS0ATAfUNlT-»0ISli,01:iP-(NEk.tCATlG) , -^001600 
//                               vaL»SER*DlSKOi,SPACE«(240,2UOC). 000016 10 
//                               DCB»<BLKSIZE«240tLRECL»24C,AECFM»FB) 0o0Jlo20 
//SYSUCUMP   OD   SYS0UT»A 000017CU 
//SYSih          00  * JuOOleOO 
CIN7 
EACD   A7E-01 2   270.6        O.C   99.15  A   K   I   FS  3L   »L 
001WIN0SCREEN,   FRCNT   TOP 32 

22763     -564   12535 
22379     -551   1232* 104 
22098     -546   12157 10t 
21693     -519   12059 104 
21579     -467   11376 104 
21314     -427   11735 103 
21109     -362   11616 103 
20914     -261   11584 103 
20914        000   11564 103 
20914        281   11564 102 
21109        362   11616 102 
21314        427   11735 102 
21579        466   11876 102 
21893        519   12059 101 
2209 8        546   12157 101 
22379        551   12324 101 
22763        564   12535 
23000        576   12t>65 201 
23212        568   12784 201 
2344H        541   12903 201 
2373 1        470   13059 202 
23941        4U5   13173 202 
24109        292   132S6 202 
24212       200   13341 2 02 
24212        000   13341 2 03 
24212     -200   13341 203 
24109     -292   13286 20i 
23941     -405   13173 203 
2373 1     -470   13059 204 
23444     -541   12901 204 
23212     -568   12784 2 04 
23000     -578   12665 

002COCKPIT   CANOPY   CLEARL.1NE   1   92 
29447       000   13550 
29404       247   13460 301 
2S361        t>2Z   13326 3 01 
29322        832   13201 301 
29261      1054   13024 302 
29209      1243   1286U 302 
29162     1378   127C0 302 
29114     1503   12557 3C2 
29067     1589   12415 303 
29002      1730   12238 ->J3 
28959     1805   1208b 333 
28907     U3o   11944 3 03 

340 



2885 3 
28795 
28743 
28678 
28596 
2 8*71 
28231 
28134 
2 793 7 
2 776 7 
27572 
2733 5 
2 708 0 
26894 
26713 
2649 7 
26073 
25853 
25559 
25*69 
2529 2 
2519 2 
25132 
25067 
2506 7 
2495 5 
24907 
24873 
24821 
24782 
24743 
2470 8 
2467 8 
2466 1 
2467 8 
24708 
2474 3 
24782 
2482 1 
24873 
24907 
2495 5 
25067 
25132 
25192 
25291 
25469 
25559 
25711 
25853 
2607 3 
2627 2 
2 647 7 
26713 
26394 
2 708 0 
2733 5 
27572 
2 776 7 

1951 
1946 
1946 
1941 
1930 
1930 
1914 
1908 
1897 
1386 
loo5 
18t9 
1338 
1882 
1800 
1789 
1751 
1724 
1703 
1697 
1578 
1470 
1389 
1335 
1335 
1178 
1097 
lOlo 
881 
784 
632 
497 
281 
000 

-231 
-497 
-632 
-784 
-381 
-1016 
-1097 
-1178 
-1335 
-1389 
-1470 
-1578 
-1697 
-1703 
-1719 
-1724 
-1751 
-1773 
-1789 
-1800 
-1322 
-1338 
-1849 
-1865 
-1886 

11332 
11771 
11732 
11698 
lle.76 
11659 
11641 
11629 
11616 
11594 
11577 
11555 
11533 
11510 
11499 
11486 
11442 
11425 
11430 
11460 
11577 
11745 
11357 
11970 
11970 
12238 
1243C 
12550 
12700 
12850 
13000 
132C0 
13450 
13500 
13450 
13200 
13000 
12350 
12700 
12550 
12430 
12238 
11970 
11857 
11745 
11577 
U4e0 
11430 
11413 
11425 
11443 
11464 
11436 
11499 
llSlo 
11533 
11555 
11577 
1159* 

J0± 
304 
3 04 
304 
3C5 
305 
305 
305 
3 06 
306 
306 
3 06 
307 

307 
307 
3 03 
3C3 
303 
3C5 

3C9 
310 
310 
3 10 
310 
311 

311 
311 
3 12 

3 12 
312 
3 13 
313 
3 13 
313 
3 14 
3 14 
3 14 
314 
315 
315 
315 
3 16 
3 1c 
3 16 
317 
317 
317 
317 
3 13 
3 18 
3 13 
313 
j 1-, 
3 19 
319 
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27987   -1397 Uol6 3 19 
28134  -1908 ilo26 3 20 
28281   -1914 11641 320 
28471   -1930 11659 320 
2859o   -1930 llt>7o 3 20 
28678   -1941 11698 321 
28743  -1946 11732 321 
28795   -1946 11732 321 
28855   -1951 11832 321 
28907  -ld66 11944 322 
28959   -1005 12066 322 
29002   -1730 12233 322 
29067   -1589 12415 322 
29114  -1503 12557 323 
291o2  -1373 127C0 323 
29209   -1243 12858 323 
29261   -105H 13U24 3 23 
29322  -   332 U2C1 3 24 
29361   -  t>ZZ 13326 3 24 
29404   -   247 13460 3 24 
29447        000 13550 

CENC 
/* 
// 00J019C0 

34: 
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