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.ADDENDUM #1 6 April 1970 

NAF1 TR-1233» Wire touting for Automatic» Protraia-Instructed Tool« - 
Ilaer's Manual, dated 28 January 1970. 

Make the following addition: 

WIRE 'WRAP -PROGRAM URO'UTM. This section should he inserted following 
page 159. 



WIRE WRAP1 PROGRAM UROUIM 

SYSTEM! ; FORTRAN IV 

DEVELOPMENT JOB ORDER: 39021,-1,6^0-6 • 

PURPOSE: The WRAPIT system has eight patterns Incorporated for making 

a wire connection. Often a 'WRAPIT user has a critical wire which he 
dealres to have routed through certain channels away from other sensitive 

wire». With the WRAPIT system such critical routing is not easily, and 

otten not at all, obtained and, resultantly, must be hand-programmed. 

UROUTM allows the WRAPIT user to specify his own routing, within the 

limitations of the Gardner«Denver Wire Wrap Ma.dune, and alleviates 

generating machine instructions and machine binary. UROUTM chooses all 

necessary tool .movements, chooses table rotation position and sets the 

output in standard 'WRAPIT Wire Wrap Machine Control. Card format, 

INPUT DATA: UROUTM uses three types of input data supplied by the user: 

1. A wiring boundaries information card as in the WRAPIT 
system. 

2. Module Definition cards as in the WRAPIT 1 input. 

3. Routing information cards. In the routing information 

cards, wrapping points and via points may be specified 

either by module-pin designation, where the module name 

has been identified in the module definition cards, or 

by X-Y coordinates with respect to the wire plate (0,0). 

The rules for listing routing data points are given in 

Appendix 1. Also required of each routing information 

card is the following data: 

COLUMNS DATA 

69 

70 

71 

Drawing Revision 

Card Code 

Wire Code 

Signal Number 

Z Level 

Card Sequence Number 

72 thru 75 

76 

77 thru 80 

Example 1 shows routing information data and the results. 



NOTICE TO USERS 

Portions of this document have been judged by the Clearinghouse 
to be of poor reproduction quality and not fully legible. However, in an 
effort to make as much information as possible available to the public, 
the Clearinghouse sells this document with the understanding that if the 
user is not satisfied, the document may be returned for refund. 

If you return this document, please include this notice togetherwith 
the IBM order card (label) to: 

Clearinghouse 
Attn: 152,12 
Springfield, Va. 22151 
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INPUT DATA SETUP AND PROGRAM USAGE: The three types of data mentioned 

above must be set up as follows: 

•Module 

I Definition Cardsl 
y.1.—... 1 

/Wiring 

Boundaries 

Information Card 

To use the program, it is necessary to submit the data with a 

Computer Work Request to D/8t2, Location Col. G-2. Example 2 shows a 

typical Computer Work Request. The time estimate at the top of the page 

should be made by four minutes plus one minute for each ten routing 
information cards. 

ERROR CHECKS: The following messages axe provided by the program and 
the meaning is explained here: 

1. A MODULE NAME IN THE FOLLOWING CARD WAS USED, BUT NOT DEFINED - 

This message indicates that the user has defined a routing point with 

module-pin information, but has not previously defined the module name in 
the Module Definition cards. 

2. IN THE FOLLOWING CARD ONE DRESSING FINGER IS USED, BUT IT IS TOO 

FAR FROM EITHER 'WRAP TOOL - The constraints on the Wire Wrap Machine 

require that a via point be 1/10 inch from the wrapping tool in the X 

direction when the pallet is in its wrapping position. Thus, when one via 

point is used, the two end points and the via point must be either in 

different rows or In different col-nns (both conditions are not necessary), 

and in either case the via point must be between the wrapping tools (row¬ 

wise or columnwise, respectively) and 1/10 inch in the difference direction 

from one of the wrapping tools. In the case of this message, the via 

point Is not at that 1/10 inch distance. 

* MODULE DEFINITION CARDS need not be included if all routing information 

is given in X-Y coordinates; however, the blank card must be included. 

... ¡lili«.i'1: 
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COMPUTER WORK REQUEST 
NAPI-S202/1T <R»v. 8/«l) 

WIZ □ 

FORTRAN W "33* 

o __ 

*»».»™ URouT M_ 
Problem Nunrtber F 4 - 3? 

(To be assigned by D/84a:) 

Problem Originator Name Ñ A _ 

Dept, usets P£PT Ext. Lßgg’S rriojlß 

Job oraer tor labor nnW IJSE.R5 

Programmer.^. ...—— 

Coder_______ 

Special Instructions:______— 

TIME 

CATEGORY T32 

FRIDAY 
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-j iflwrFR AID WRAPPING TOOL POSITIONS ARE NOT ACCEPTABLE IN THE 
FOI I TOP'S OAKD - This ts a feneral catch-all measage vhlch Indicates that 
a] 1 possible table rotation positions have been tried and none pro^^ 

SraÄ::VlÄ cardPin error is Usted 

directly below the message, 

OUTPUT: UROUTM output is two-fold: 

1. A computer printout 

a. Error messages will be contained in the printout. 

-b. The message STATEMENT 9 EXECUTED followed by the contents 

of a card means that the routing information card 

has b^en read and is being processed. 

2 Wire Wrap Machine Control Cards. These are in the same 
format aï those generated hy the WKAPIT system ^ 
end point Is given ln X-Y coordinates, no »^ule-pin Infor, 

will be supplied for that end point on the output card. 





ABSTRACT 

This report: contains user Information about the Mire Routin« 

fov Automatic, Program Instructed Tools (WRAPIT) ¡system programs «tal th* 

associated support programs for the Gardner-Denver Wire-Wrap Machine, 

Model 14F-22X22X.025. The programs are WRAPIT 1, WSAPÏT 2, WRAPIT 3, 

WRAPIT RESEQUENCE, WRAPIT WIRE DENSITY ANALYSIS, AND WIRE WRAP DOCUMENTATION 

GENERATOR, all developed at Naval Avionics Facility, Indianapolis (HAFT). 

Prepared bj 

Approved by: 

Advanced Electronics Process 

Development Branch D/924 

ELDON W. HAWKINS, Chief oí 
Scientific Computing Methods Br. D/844 

ROBERT L. LAFARA, Manager of 

Computer Research Division D/840 



Firne» 

TM« raport rapreaants th* prai«*»! atatu« of the continuing 

•ffort at iaval Avionicb facility» Indianapolis, to provide computer 

programa to «wke the ta»« of the Gardner-Denver Wire Wrap Machine an easier 

and laaa time-conauming taak. 

In February 1961, NAFI received a Gardner-Denver Wire Wrap 

Machine, Model 14f~2ÖI2ÖX,2, This was purchased by Special Project* 

Office for Polaris support. The machine operated on ,2 Inch centers, 

wrapped only 24 AW3 wire, and could handle a maximum wrap plate of 20 

inches X 20 inches. Originally, all card decks for this machine were 

•uppllad from outside sources. To facilitate the preparation of card 

decks at NAFI, a computer program was written in assembly language for the 

computer. In June 1962, MAPI’s present computer, a GE-225, was 

delivered and a new program waa written, also in machine language, for 

that computer. Some of the logic of these early programs has been 

incorporated in the present programs. 

With the advent of smaller logic modules, It became desirable 

to mount such modules on Wire Wrap plates with pins on .1 inch centers. 

Since the Model 14F-20X20X.2 machine could not handle such plates, it 

was necessary to use hand wrapping techniques. To assist in preparing 

FMM-TO wiring Hats for hand wrapping, another computer program was 

written in August 1964. Some of the logic of that program is' also 

Incorporated in the programs which are the subject of this report. 

In September 1967, NAFI received and purchased the Gardner- 

Denver Wire Wrap Machine Model 14F-22X22X.025. The machine is numerically 

controlled by punched computer cards or by manual input through the card 

reader-keypunch. The efficient manner of numerical control Is obviously 

via previously punched computer cards. Two methods are available to 

generate the punched computer cards: hand generation by a technically 

proficient person following rigid guidelines, or computer generation 
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following the game rigid guidelines. In addition to saddling a 

potentially creative person, with the automaton work; of hand generation, 

the individual doing such work tends to incorporate errors by incorrect 

punching, small addition errors, forgotten offset;«, etc. With this fact 

In mind, Mr, Harley Ham, D/844, was directed to begin work on the present 

computer program to generate the punched cards. This work was begun 

several months before the arrival of the Wire Wrap Machine and was turned 

over to me for completion approximately one year latt,r. 

This report contains user information on the computer programs 

developed by NAFI for numerical control of the Wire Wrap Machine. The 

time lapse between initialization of the project and the appearance of 

this report is due to the many changes which have been found necessary and 

Incorporated during that time, 

Throughout the project, the technical assistance of Mr. Harley Ham, 

D/844 and Mr, Melvin Swager, D/924 was invaluable. 

Inis report was reviewed for accuracy by Mr, David Triller, 

Manager of D/924, Mr. Waite-: Wheeler, D/216, and Mr. Melvin Swager, D/924. 
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I. INTRODUCTION 

The purpose of this report Is to give the reed«’'' “««r iaforii»«- 

tlon" about the Wire Routing for Automatic,. Program, ^uitructed Tools 

(WRAPIT) programa developed by the Naval Avionics Facility, Indianapolis 

(NAFI). General program descriptions are given In Section II lAtch 

Include characteristics of the Gardner-Denver Wire Wrap machine which 

affect each of the programs, In Section Ill, the reader Is ta'kea atep- 

by-step through the WRAPIT MAINLINE SYSTEM usage, l.e., the normal flow 

from the job requestor's information to the final documented usable output 

Section IV «(plains the purpose and the usage of the WRAPIT «apport 

programs. These are the programs which allow the job requestor to change 

his Wire Wrap machine data and maintain usable, documented data. Section 

7 explains to the reader how he can handle certain situations without a 

detailed knowledge of the Gardner-Denver Wire Wrap machine and without a 

detailed knowledge of the 'WRAPIT programs. Finally, In Sections ¥1 and 

VII, the reader receives a look at the operations which are performed ora 

the data fro« the time the Job requestor submits his Job to the Computer 

Operations Branch until he receive* his usable, documented output. 
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A, CIKEIAL 

Ä« HIAPIT prDur»m* »,r# 'wrltttn for tibe Cerdner-Deravrir Wire 

Wr"P »»del 14P-22X22X.025. Tbl. Wire 'Wrap machine can handle 

« wire plate with dl.en.lon 22 X 42 inches by shifting the Pallet 

Longitudinal Position (PIP). lowevar, the ms,chine can wrap only when 

stationary in a FLP, thne allowing for a wmxtmm distance between pins 

being connected by one wire of 22 Inches In each direction. The WRAPXT 

programs as dewalopad by NAFI will not cause the Wire Wrap machine to 

shift PLP and, as t result, can handle at most a 22 X 22 inches wire plate. 

Thl* '«»del Wire Wrap machine la capable of 'wrapping pins which 

are spaced on e square grid In integrei multiples of the basic .025 Inch 

incramant. Tha URAPIT programs from NAFI will handle only square grids 

Which are spaced In integral multlplaa of .1 Inch. 

Within tha aforementioned delimitations, the functions of the 

WlAPIT MAINLINE SYSTEM are: 

1. To translate modular wiring data into coded Wire Wrap machine 

instruction*, 

2. To punch instructions and associated data on cards in tha 

proper format for direct nee on the Wire Wrap machine and for easy visual 

interpretation. 

3. To provide drawing documentation, and 

4. To provide an aid for finding and eliminating wire density build¬ 

up problems. 

To supplement the WRAP IT MAINLINE SYSTEM, two support programs 

have bean added. The functions of these two programs are: 

1. To resequence a machine Instruction deck in accordance with Wire 

Wrap machina specifications, and- 
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¿, To provide drawing documentation for machín« imtttictlon deck« 

which have undergone change«. 

With this basic overview, we shall proceed through each program. 
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mam i, fizhop 

i. mmmm 
a. Signal linlbcr - A number between -999 and 9999 which 1» 

«•■lined to all pina receiving a comnnn signal from a 

continuously connected wire net. 

b. Module - A set of 40 connector pins arranged in two rows of 

twenty pins. 

c. 'Module Itttber - A three character alphanumeric name assigned 

'uniquely to a single module. 

d. 'Module Orientation - The. alignment of a module so that pins 1 

through JO are «rrenged euch that If pin 5 baa (X, Y) .value 

(*» y), then pin 6 has CK., Y) value (x, v+l) and pin 7 has 

(X, Y) value («, y+2), 

e. Module Definition Card - A computer input card which for a 

given «dule assigna s module number and the X-Y coordinates 

of the number 1 pin of that module with respect to the wire 

plate (0, 0). 

f. 

ig.» 

Termination Card - A computer input card which specifies 

• pin within a module and assigns to that pin a signal number. 

Z level, - A reference number designating a distance from the 

base of a pin to the beginning of the 'wrapping. Level 1 

signifies the base:; level 2 signifies one-third of the -pin 

length; level 3 signifies tw*.-thirds of the pin length. 

The initial program of the MAP IT MAINLINE SYSTEM. MAPI! 1, 

three primary functions* First, W8APIT 1 serves to translate the 

:infonaBtiNin supplied by the Job requestor Into wire plate X-Y 

coordinates. Second, MAPI! 1 serves to interconnect pins receiving a 

ignal in a manner such that in the majority of cases wire lengths 

minimum and the number of wires crossing mounting hardware areas 

Is minimal. Third, MAPI! 1 assigns Z wrap levels beginning with level 2 

levels 1 and J throughout any common signal wire string. 

i— 
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In Its first capacity m a moéula-pin to X-Y coordlnat*:» 

translator » WRAP'IT 1 uses modula daflnltlam Input cards and modtil«: 

termination input cards* both, of which «re «upplled by th* Job re-queator.. 

The method the program uses Is to natch the module number from the module 

termination card with the module number from a module definition card, and 

then to use the additional information in each of the matching module 

number cards to generate the X-Y coordinate» of the pin. being considered. 

Although the WEAPIT 1 profira» arranges the wiring connection*, 

the job requestor tells the program which pin» are to he wired together 

and whether there is a priority to the wiring sequence. Thus, in the 

program's second function, the job requestor specifies which pins are to 

be wired to receive a common signal, by a,•signing all such pins a unique 

signal number and by grouping all common signal number module termination 

cards together. By grouping the module termination cards in any specific 

signal number in the sequence of wiring desired and by giving the computer 

the appropriate signal., the job requestor receives the sequence of wiring 

requested. Wien the job requestor doe* not specify a routing sequence, 

the sequence generated will zig-zag back and forth in the K. direction 

while progressing from minimum Y to 'maximum Y» This aequence was chosen 

on the theory, and In most past cases, fact, that the distance between 

modules will be less in the X direction while mounting hardware will be 

located between rows of modules In the Y direction. 

In the function of WRAFIT 1 of assigning Z levels, the program 

will not assign level 3. This Is done for several reasons, some of which 

are explained later. 

In the event of data faults, error printouts have been provided. 

These diagnostics are not Intended to detect all job requestor errors, 

only those that experience has shown are most prevalent. These error 

printouts cover duplicate module termination, cards In one signal number, 

only one module termination card In a signal, number, and a. module termination 

card specifying a pin In an undefined module number. 

For output, WRAFIT 1 generates a punched card for each wire to 

be wrapped and a card summary, printout. 

5 
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1 

I 

C. WMF IT 2» F-01-68-34, FIZMOP 

1. Définitions 

a. Machine Binary - A base 2 representation of a number between 

zero (0) and 2047 punched In a single card column with a 12 

punch representing 2°, an 11 punch representing 2', a aero 

(0) punch representing 2.", *•*» an 8 punch representing 2 

and a 9 punch used as a parity punch to insure an odd number 

of punches in any machine binary column. 

b. Wire-Wrap Machine Control Card - A computer output card with 

machine binary instructions in columns 1 through 14 for 

connecting and routing a single wire on the Gardner-Denver 

Wire-Wrap machine. 

c. Z-Level - A reference number designating a distance from the 

base of a pin to the beginning of the wrapping. Level 1 

signifies the base; level 2 signifies one-third of the pin 

length; level 3 signifies two-thirds of the pin length. 

d. Numerical Sort - A clerical operation performed on the numbers 

in a given column of a deck of punched cards which arranges 

all like numbers together and in a specified order. 

e. Wiring Boundaries - 1m .ginary edges of the wire plate defined 

In the X direction and in the Y direction by the minimum 

and the maximum distances from the Gardner-Denver Wire Wrap 

zero reference to any pin when the wire plate is mounted on the 

Wire Wrap machine pallet. 

f. Wrapping Tool - Gardner-Denver Wire Wrap machine part which 

wraps a given length of wire on a wrapping pin, thereby 

forming a connection. 

g. Dressing Finger - Gardner-Denver Wire Wrap machine part which 

forms a wire being connected into a shape as instructed and 

deposits the wire at the correct height. 

' h. Wire Plate Origin (0, 0) - The Intersection of the minimum X 

direction and the minimum Y direction wiring boundaries. 
7 
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Th® »econd program of the HRAVÏT MAINLINE SYSTEM, WRAPIT 2, 

usea WRAP IT 1 output carda as Input: and aervaa three functions, TTie 

first function of WAPIT 2 Is to choose a wire pattern, through this use 

of a set group of rules, to connect two pins, In its second function, 

WRAPIT 2 generatea all the necessary machine instructions and punches 

Wire-Wrap machine control cards, The third function of WRAPIT 2 is to 

provide drawing documentation for the job requestor, 

In the interim between the execution of WRAPIT 1 and the 

execution of WRAPIT 2, numerical sorts are performed on the WRAPIT 1 

output, The first and least significant sort is performed on the Table 

Rotation Position (TRP), The next sort separates the deck into A tool 

Z-level stacks. Cards of the bottom Z level (level 1) are then sorted 

so that the shortest wires are wrapped first, Cards for each of the 

other two levels are then sorted so that the shortest wires are wrapped 

last, thereby providing "tie-downs". The decks are then merged in Z-level 

order 1, 2, 3 and sorted to put all non-machine made interconnections 

last for WRAPIT 2 input, 

Also, during this interim period, man-machine interaction is 

most practical, for the job requestor can change the order of the input 

cards or the information on the cards to suit his purposes. This capa¬ 

bility will be ixplained later in the program usage sections. 

In the process of choosing a wiring pattern, WRAPIT 2 considers 

three things, viz., the X distance between pins, the Y distance between 

pina and the distance from the pins to the wiring boundaries as defined 

in the WRAPIT 2 input. The foremost considerations in choosing a pattern 

are the X and the Y distances between pins so that some pattern of those 

illustrated in Fig. 1 is,satisfied. If the chosen pattern would run out¬ 

side the wiring boundaries, a new TRP is selected, all necessary coordinate 

transformations are done and the selection process begins again. Note 

should be taken that the program does not consider any other wire when 

generating a pattern and, thus, can cause wire density problems. When the 

pattern is chosen, the program sets up whatever dressing fingers are needed 

and proceeds to its next function - that of generating machine binary. 
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WIRE 
PATTERNS 
FIGURE I 

muai.m JÕMM mn} MM-ÍQUH..NG.Ü/IQJM.MIS) 

1 

0 
0 
il 
fl 

I] 
] 
s 
1 
II 
0 

* ONE OF THE DISTANCES IN THIS PATTERN MUST EQUAL 2 
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In 0«iias«tltit th* liiiiCMiii hln*:»f, IMPIT 2 tak« Into »«count 

that tli«! In* cruet ion* to th» weafpinf tool» «nd. the <lt»«*in§ finger» will 

not bt with re£«r«ne« to the wire plate (0, 0), but with reference to the 

Ûerdner-Denfver Wire Wrap »achine (0, 0). The neceseary translation from 

wire plate coordinate# to Wire Wrap machine coordinates la taken care of 

by the »ame Input information that determined the wiring boundaries. The 

other cowideration In generating the machine binary is a set of offset 

eometaat:« defined by Gardner-Denwer, 'These offset constants are Included 

by WHAPIT 2 whenever and wherever applicable. 

The final function of WRAPIT 2 is to provide printout in the 

form of wiring list drawing, documentation. The drawing documentation la 

In a "B sise drawing" format suitable for microfilming. The method for 

making changea In drawing documentation la described in a later section. 

The documentation ia given in the following sequence: (1) machine wraps, 

Z level 1; (2) machine wraps, Z level 2; (3) machine wraps, Z level 3; 

(4) 'manual wrap«, Z levai 1; etc. All drawing documentation supplied by 

tli* program and by WRAPIT 3 la official wiring list drawing documentation. 

In the event of data faults, an error message has been provided. 

If an arror occur* in an A or B tool or dressing finger in either X or Y 

coordinate, the coordinate in error, the card column containing the error 

and the card number will be typed out, leaving the drawing documentation 

intact. Also, the machine control card mentioned in the error type-out 

will have an arror punch, a minus punch, in card column 76. 

For output, WRAPIT 2 provide» a machine control card deck for 

the Gardner-Denver Wire Wrap machine and the previously mentioned drawing 

documentation. The machine control card dack consists of one card for 

each wire to be wrapped and will have columns 15 through 80 printed out 

on the head of the card. 
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miÜPIT DENSITY, F4-1I-6Í-40, FORTRAN IV 

1. Definitions 

a. Machine Binary - A base 2 representation of a number between 

zero (0) and 2047 punched In a single card column with a 12 

punch representing 2°, an 11 punch representing 2\ a zero 

(0) punch representing 2®, ***, an 8 punch representing 210 

and a 9 punch used as a parity punch to Insure an odd number 

of punches in any machine binary column, 

b. Wire-Wrap Machine Control Card - A computer output card with 

machine binary Instructions in columns 1 through 14 for 

connecting and routing a single wire on the Gardner-Denver 

Wire-Wrap machine. 

c. Wiring Boundaries - Imaginary edges of the wire plate defined 

In the X direction and in the Y direction by the minimum and 

the maximum distances from the Gardner-Denver Wire Wrap machine 

aero reference to any pin when the wire plate is mounted on the 

Wire Wrap machine pallet, 

d. Pattern Code - A one digit number representing a certain wiring 

pattern; all pattern codes ere graphically defined in Fig. 1. 
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DcnmnoHs 
NAP! TR-1233 

AT——A TOOL 
BT—8 TOOL 
AFO—A FRONT OACSSIM fI«EB 
BFD—B FRONT MESSltt FTNGCR 
ARO—A REAR MESUNB FI«R 
BM>—B REAR DiESSl» FINOER 
ATI—A TOOL X WVE 
•Tx—i tool X mm 
ATT*—A TOOL Y «VE 
BTY—8 TOOL Y MOVE 
AFOY-AFD Y MOVE 
ARDY-ARO Y MOVI 
BFDY-IFD Y MOVI 
broy-brd y moví 

Will 

ATTEINS 

FIGURE i 

PATTERM cope 

1 

> 

3 

.4 

5 

6 

7* 

8 

ÄHiausiß 

AT* 
AFDT 
«TX 
¡BTY 
ATY 

ATX 
BTY 
BTX 
AFOY 
ATY 

ATX 
ATY 
BTX 
BTY 

ATX 
ATY 
BTX 
BFDY 
AROY 
BTY 

ATX 
AFDY 
BTX 
BFDY 
ATY 
BTY 

ATX 
BTY 
BTX 
AFDY 
BRDY 
ATY 

ATX 
ATY 
BTX 
BFDY 
BTY 

ATX 
BTY 
BTX 
ATY 

* ONE OF TME DISTANCES IN THIS PATTERN MUST EQUAL 2 

Í 
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«I. OwM&fey Kap - á «*íta*»§»i*r »«»T »< *'jra*ol» {ámtlnmá In 
Tabla 1) wherein each ayabot represents a .1 Inch square whose 

wrtlces are Intersections of X and ï coordinate® on a wrap 

plate and each symbol denotes the miabar of wires which pass 

through that ,1 inch square. 

The third program In the WRAPIT MAIML1NE SYSTEM, WRAP IT DENSITY, 

is a diagnostic program designed to save time and expense Involved In 

wrapping a wire plate and then looking for density problems. The program 

is constrained by computer memory requlremieiits to an 11 X 11 inches wire 

plate on ,1 inch tocrsuMfits as mentioned In Section II-A, 
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DENSITY MAP SYMBOLS 

CHARACTERS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

G 

H 

* 

TABLE 1 

15 

NUMBER OF 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

>18 
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For Input, tfMPIT D1NSITY use. the 'Wchlue wraps" part of the 

Wire Wrap Machine Control Card deck generated by W1APIT 2, To define the 

*1®* oÆ the î>late» the wlrln8 boundaries Information card of WRAFIT 2 Is 

naed. All the Information necessary for finding exactly where a single 

wire runs is carried on each card in the form of termination points, via 

points, Table Rotation Position, Z-level, and pattern code. All of this 

Information is used by, and necessary for, the WRAPIT DENSITY program. 

Additional input information is required from the job requestor. 

Thi* additional Information consists of the maximum Z-level on which wires 

will run, the maximum number of wires the job requestor will allow in 

any .1 inch square on the plate and the type of map(s) the job requestor 

wishes to receive. At this point In this manual, the information about 

the maximum Z-lsvel may seem rather useless to the reader inasmuch as the 

WRAPIT MAINLINE SYSTEM only assigns Z-levels 1 and 2. However, later in 

this manual in Section V-A, an explanation Is given of how to use Z-level 

3. The maximum number of wires information is Input to help the job 

requestor eliminate density problems. If any .1 inch square on the wire 

plate has more than the maximum number of wires allowed by the job requestor, 

a listing of each wire passing through that .1 inch square will be given. 

For the .1 Inch square grid, a maximum of ten (10) wires per .1 inch 

square per Z-level is reconmended although the Job requestor is at liberty 

to set his own limit. Later in this manual In Section V-E, the elimination 

of density problems Is discussed. The type of map(s) information Is used 

to tell the Computer Operations clerical staff the exact setup of the input 

to WRAPIT DENSITY. All the types of maps are defined In Table 2. The 

information discussed In this paragraph is to be put on the Computer Work 

Request under special instructions in the following form: 

(max. Z-level, max. number of wires) TYPE_. 

As would be expected, if WRAPIT DENSITY is not to be run, then this 

informetion need not be included. 

For output, WRAPIT DENSITY supplies the map(s) as specified by 

the job requestor and lists all wires which pass through the .1 inch 

squares with more than the maximum number of wires allowed by the job 



W11E COD'ES 

.DEFINITION 

30 Ml INSULATEl 

26 MG INSULATED 

24 AWG INSULATED 

22 ÂHG INSULATED 

20 AWG INSULATED 

30 AWG UNINSULATED 

INNER CONDUCTOR OF COAX 

OUTER CONDUCTOR OF COAX 

BLACK CONDUCTOR OF TWISTED PAIR 

WHITE CONDUCTOR OF TWISTED PAIR 

BLACK CONDUCTOR OF TWISTED TRIAD 

WHITE CONDUCTOR OF TWISTED TRIAD 

RED CONDUCTOR OF TWISTED TRIAD 

SINGLE CONDUCTOR SHIELDED 

SHIELD OR DRAIN WIRE 

BUSS BAR 

table 



--1 in" ikmmm» «HhNHiaaHI«i»i .. 

NATI TR-1233 

fwpwtov» ft l«t*r|»rtt»tlO'ö of tli« 4tn«lty auip(t), * citât 

wtrlâf «üAlsaf til# potltl«« of tht cooréinât# interâtctierw 1« 

evillrtl* «t. RAFlt 

I 
1 

I 

0 
0 
ÍT 

0 

D 
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E. WR A]’IT 3, p ..11-68-20, FIZMDP 

1. PeflnltlQAii 

a. Signal Number - A number between -999 and 9999 which Is 

assigned to all pins receiving a common signal from a. 

continuosuly connected wire net, 

b. Wiring Boundaries - Imaginary edges of the wire plate defined 

in the X direction and in the Y direction by the minimum and 

maximum distances from the Gardner-Denver Wire Wrap machine 

zero reference to any pin when the wire plate ia mounted on 

the Wire Wrap machine pallet. 

f 

c. Wire Wrap Machine Control Card - A computer output card with 

machine instructions in columns 1 through 14 for connecting 

and routing a single wire on the Gardner-Denver Wire Wrap 

machine. 

d. Wire Code - A single letter specifying the type of connection 

to be used between the pins of the card carrying the wire 

code. Only the codes in Table 3 may, and must be used, although 

they may be redefined by the user. 

e. Complete By Signal Number - The grouping of all the cards from 

the Wire Wrap machine control card deck so that common signal 

numbers appear together. 

The last program of the WRAPIT MAINLINE SYSTEM, WRAPIT 3 uses 

the sorted output of WRAPIT 2 and serves two functions. The first function 

of WRAPIT 3 is that of a documentation generator Hating all common signal 

numbers together in a B size drawing format. The second function of the 

program is to approximate the total length of wire of each type listed 

in Table 2 that will be used on each plate wrapped by the Wire Wrap machine 

control card deck being processed. 

Before the execution of WRAPIT 3, the wiring boundaries 

definition card is updated by including in the last four columns the page 

number of the laat page of drawing documentation generated by WRAPIT 2 

20 
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CARD CODES 

SYMBOL 

1 

2 

3 

4 

DEFINITION 

MACHINE WRAP 

HAND WRAP 

BUSSING/STRAPPING 

GROUND/POWER PLANE 

TABLE 3 
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and th® drawing docuaentatlon generated by WRAP IT 3 will then have been 

consecutively sequenced from WRAP IT 2 to 'WRAPIT 3. 

Also, before the execution of WRAPIT 3» the Wire-Wrap machine 

control, card deck is twice sorted and listed to provide for visual checking 

of the wrapped plate« by the Wire-Wrap machine operation personnel. These 

listings, sorted on pin coordinates, are grouped by Z-level in such a 

manner as to be able to find connections from any pin with ease. In one 

listing, the A tcol pin is the basis of the sort while in the other the 

B tool pin is the basis. Both listings are appropriately marked. 

The drawing documentation provided by WRAPIT 3 is a ’'complete 

by signal number" Hating. This documentation is Intended for continuity 

inspection and is official wiring list drawing documentation. 

WRAPIT 3 uses the wire code and the wire length approximation 

carried on each card to approximate the total length of wire by wire type 

for each plate to be wrapped. The wire code on a card is used to select 

the correct sum to which the wire length of that card is added. In each 

wire code, a 1.25 Inch factor is added for each pin wrapped to account for 

the actual wrapping length which is stripped and wound on the pin. 

The only error message for a data fault is In case the wire code 

for any wire is an Illegal code. This causes the program to terminate. 

All legal wire codes are listed in Table 2. Note that the definitions for 

the various codes may be changed for any run by the user, but only those 

letters listed in the symbol table of Table 2 may be used. 

The output of WRAPIT 3 is the "complete by signal number" 

drawing documentation, the wire length per wire code per wire plate, and 

a group of punched and interpreted engineering document aperture cards 

(yellow stripe), one for each sheet of drawing documentation and for each 

sheet of preliminary notes. 

22 • 
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WIRE CODES 

SYMBOL DEFINITION 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

M 

N 

P 

R 

S 

T 

30 AWG INSULATED 

26 AWG INSULATED 

24 AWG INSULATED 

22 AWG INSULATED 

20 AWG INSULATED 

30 AWG UNINSULATED 

INNER CONDUCTOR OF COAX 

OUTER CONDUCTOR OF COAX 

BLACK CONDUCTOR OF TWISTED PAIR 

WHITE CONDUCTOR OF TWISTED PAIR 

BLACK CONDUCTOR OF TWISTED TRIAD 

WHITE CONDUCTOR OF TWISTED TRIAD 

RED CONDUCTOR OF TWISTED TRIAD 

SINGLE CONDUCTOR SHIELDED 

SHIELD OR DRAIN WIRE 

BUSS BAR 

TABLE 2 
23 
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I. WRAP IT RESEQUENCE, F-07-68-60, FI2M0P 

1. Definitions 

a. Wire Wrap Machine Control Card - A computer output card with 

machín« Instructions In columns 1. through 14 for connecting 

and routing a single wire on the Gardner-Denver Wire Wrap 

machine. 

b. 2-level - A reference number designating a distance tram the 

base of a pin to the beginning of the wrapping. Level 1 

signifies the base; level 2 signifies one-third of the pin 

length; level 3 signifies two-thirds of the pin length. 

I 
I 
I 
I 
I 
I 

I 

WRAPIT RESEQUENCE Is one of the two support programs developed 

to allow changes in a WRAPIT generated Wire Wrap machine control card deck 

after the WRAPIT MAINLINE SYSTEM has generated and documented the deck. 

The sole function of WRAPIT RESEQUENCE Is to resequence a Wire Wrap machine 

control card deck, with all job requestor changes Incorporated, in accord¬ 

ance with the Gardner-Denver Wire Wrap machine requirements for sequencing. 

The requirement for sequencing specified by Gardner-Denver is that the 

number in column 14 of one card be the same as that in column 1 of the next 

card for each pair of cards throughout the deck. In this program, each 

Z-level is given Its own sequencing with each sequence beginning at 1 and 

being incremented throughout by 1. The sequence number of column 14 is 

aleo punched in card columns 77 through 80 of each card to allow for easy 

raference when the cards are Interpretad. 

WRAPIT RESEQUENCE provides no error messages since the only 

possible errors are in data input, card reads or card punches, nene of 

which the program would detect. 

The output of WRAPIT RESEQUENCE is the resequenced Wire Wrap 

Machina Control Card deck. All cards which are designated dummy wraps or 

test wraps will not be included In the sequencing. 

1 
I 
I 
I 
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G. WRAPIT DOCUMENTATION GENERATOR, F-0I-69-A2, FIZMOP 

1. Definitions 

a. Wire Wrap Machine Control Card - A computer output card with 

machine instructions in columns 1 through 14 for connecting 

and routing a single wire on the Gardner-Denver Wire Wrap 

machine. 

b. Z-level - A reference number designating a distance from the 

base of a pin to the beginning of the wrapping. Level 1 

signifies the base; level 2 signifies one-third of the pin 

length; level 3 signifies two-thirds of the pin length. 

WRAPIT DOCUMENTATION GENERATOR (WRAPIT D. G.) is one of the 

two support programs developed to allow changes in a WRAPIT generated 

Wire Wrap Machine Control Card deck. The sole function of WRAPIT D.G. 

is to update the WRAPIT wiring list drawing documentation, using for this 

purpose the Wire Wrap Machine Control Card deck which has undergone 

substantial changes. 

The theory behind the WRAPIT D.G. program is two-fold. First, 

when a Wire Wrap Machine Control Card deck has undergone substantial 

changes, the wiring list drawing documentation from WRAPIT 2 must be 

updated and revised for each change. To eliminate this "busy work", the 

engineer need only run the totally revised Wire Wrap Machine Control Card 

deck through WRAPIT D.G. When used in conjunction with WRAPIT 3, as 
ti 

described later, ali drawing documentation can be quickly updated. Second 

though WRAPIT 2 does give the same form documentation, some of the wire 

routings developed by hand would never be generated by WRAPIT 2 and, thus, 

there is the need for a program which just documents and does no routing. 

No error printouts are provided In WRAPIT D.G. since the Wire 

Wrap Machine Control Card deck is assumed to be correct when submitted. 

The output of WRAPIT D.G. is a printout in the form of wiring 

list drawing documentation. The drawing documentation is in a B size 

drawing format suitable for microfilming. The documentation is given in 

25 
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111 * WRAP IT MAINLINE SYSTEM USE 

A. GENERAL 

The four (4) programs of the WRAPIT MAINLINE SYSTEM were 

designed with the Idea that the Input would be correct with regard to 

the minimum and maximum wiring boundaries as defined in Sections II-C 

and III-B, with regard to the coordinates of the number 1 pin of each 

and every module as described in Sections II-B and III-B, and with regard 

to the pins which are to receive a common signal. If this Is the case, 

WRAPIT MAINLINE SYSTEM users need only know Section III-B and the SYSTEM 

output meaning and use, although knowledge of all sections is recommended. 

In each of the following sections, one phase of the SYSTEM Is 

described and all terminology, data preparations, inputs and outputs are 

defined. To elucidate each section, a simple problem is carried through 

at the end of that section and all data preparations, inputs and outputs 

are displayed. 

A Computer Work Request Is to be filled out for WRAPIT MAINLINE 

SYSTEM usage. A sample Is shown in Fig. 2a. If no density map is desired 

from the SYSTEM, a sample Computer Work Request so specifying is shown in 

Fig. 2b. One request must accompany each job and all applicable spaces 

must be filled. 

27 
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COMPUTE« WORK REQUEST 
KAFi.saoi/n (itov. 8/ii) 

w i z a 

FORTRAN K 

O 

TIME 

CATEOOPY 
.g g _j 

Ppobltm Name Ji¿MRíJLUM,Á **1 H 

Problem Number 
(To be assigned by D/Bi+oJ 

Problem Originator Name____ 

Dept. __ Eat.__ 

Job order for labor only 

Programmer..____ 

Coder_ 

Special Instructtone:. 

_■S^ËÆIAL iMSTR-OtLT 7¾ 

-<itiát¿&£ âtll Yß&r dF thé btà&tdôL 

kJRAPLT HAIx)lXaJ£ aYST£Af FMtS) 

FIGUR! 2 a 
28 
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COMPUTER WORK REQUEST 
HAFI-5202/17 (Rev. 1/61) 

•«-n Y * * 
4 Xi «Xi 

CATiOC^y 

un O 

FORTRAN |S( 

O 

Problem Name Js¿£É££L JMlllÀãhlÉ. SYSTEM 

Problem Number 
(To be assigned by D;iia) 

Problem Originator Name 

Dept, -Ext., 

Job order lor labor only. 

Programmer 

Code r..... 
* , % 

Special Inatructlone: J2l¿_AlSfiT_EÜÍs/._(¡¿SâEî H 

PSIOST rr___ 

/¿Mr gme srecvot- ims-tru cxums '• 

ra (LHAAi&e amy mgr tug_ 

_tmtlñL_¡¡ÆABîl M¿rAJ UMi£_ 

¿rsrgM _ 

FIGURE 2b 
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a. WKAPiT i mm 

Hr»* tjrp*» of iKfo'raatloii «t rtqulirtá fro« a job requestor 

u»lMil th# WUiflf ÜAIIÏLIiE SÏBTEM, Bit«* typas of iafomatlon aret 

(1) wir» pl,*t« poaltlo'ofmi on th« G*r4ti»t-D«iw«r Wir« Wrap atdiliM pall«t 

(wir* pl*t« |K>*ltlo«ÍB| corrtspond» to »Irin* 'boundarle* Information) ; 

(2) JHf coor dînât«» of th« mimWr 1 pin of «ach mo-dnl« with r«»p«ct to 

th« wir« platt ¢0, O'Jt and (3) common wlgnala and th* pin* th«y go to. 

1. Wiling loyndarltB Information 

a. An «ampl* of tli* Wiring Boundarl««, Card Information Input 

ih**t ia show», In fig. 3, All of th* twrmliiology on that 

*h**t will b* Mtplalnad h«r«. 

b. lyttaw Corwinid - Identification by th* word lift or ORI) {or 

any othar thra* character abbreviation) of th* command that 

la appllcabl» to th» job balng procaaiaad (NAVAI1, MA VOID j. 

c. Drawing tavlaion - Lataat updat« ravlalon latter(a), 

d. Coda Want lumbar - IdantlfIcatlon number corraapondlng to 

th» ayata* command algniflad In 1-b above, 

«, Drawing Mumbar - Modul* wiring aaaambly drawing number, 

!• 'Drawing Ravlalon - Aa in 1-c above, 

«, Minimum X-T Wiring Boundaries - Off»at of Wir« Plat* ¢0, 0) 

from, Gardner“Danvar Wire Wrap machine pallar ¢0, Öj. 

h. Marl,mum X-T Wiring Boundaries - Offaet of Wire Plata (0, 0) 

from Cardnar-Danvar Wir« Wrap machine pallet ¢0, 0) plus 

maximum Wire Plata X-Y values. At MAPI both Minimum and 

'Maximum X-T Wiring Boundaries valuta axe obtained from Tool 

Design, D/245.1. 
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FIGURE 3 
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'Modwlt Bel'lnítlott Informa cion 

a. An example of a Modul* Definition Information Input; Sheet la 

ahcnm in Pig, 4, All of the terminology on that sheet will 

be explained here. NOTE: Each module must be defined by a 

Module Definition Card. 

b. Drawing Number « Module wiring assembly drawing number, 

c. Drawing Revision - Latest update revision letter. 

d. Module Number - An arbitary alphanumeric three character 

module reference number assigned to a module by the job 

requestor. Each module must have a unique number. The most 

oft-used assignment la: The flrat character of the module 

number la a letter representing a row of modules, and the 

last two characters are numbers representing a column of 

modules, *.g.t module number "10«" would reference the sixth 

module from the left in the second row of modules from the 

bottom (See Fig, 6, page 38). 

e. X-Y - The number of one-tenth (1/10) inch incrementa in the 

X and th* Y directions from the wire plate origin (0, 0) to 

the number 1 pin of the module being defined. 

32 
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MODULE.. DEFINITION SHEET 

FIGURE 4 
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Modula Tcnninatlon Info'mttton 

a. Aa example of a Module Termination Information Input Sheet is 

shown In Fig, 5. All of the terminology on that sheet will 

be explained here. MOTE: 'Each pin which la to receive a 

signal through interconnections on the wire side of the wire 

plate must be defined by a Modulo Termination Card. 

b. Drawing Humber - 'Module wiring assembly drawing number. 

c. Drawing Revision - Latest Update revision letter. 

d. Card Code - A number that specifiea the method of Inter¬ 

connection (See Table 3). WRAPIT will interpret a card code 

other than "l" aa a non-machine connection and will not punch 

coded machine instructions on the output card of WRAPIT 2. 

The non-machine connection card will not be assignid a 

sequence number in the Wire Wrap Machine Control Card deck, but 

all other information will be carried on it. The non-machine 

connection cards must be removed before using the control 

card deck on the Gardner-Denver Wire Wrap machine. 

e. Wire Code - A letter that ■pacifies the type of connection to 

be used (See Table 3). Only the codes In Table 2 maj*, and 

amiat be used although th« codes may be redefined. 
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MODULI TKßMINATION SHUT 

FIGURE S 
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WIRE CODES 

SYMBOL 
DEFINITION 

\ ¿it * ■ » 

iSfllÉlFïi! 

A 

B 

C 

D 

ï 

F 

0 

H 

J 

K 
i 

M 

N 

P 

R 

S 

T 

30 AWG INSULATED 

26 AWG INSULATED 

24 AWG INSULATED 

22 AWG INSULATED 

20 AWG INSULATED 

30 AWG UNINSULATED 

INNER CONDUCTOR OF COAX 

_ OUTER CONDUCTOR OF COAX 

* 

BLACK CONDUCTOR OF TWISTED PAIR 

WHITE CONDUCTOR OF TWISTED PAIR 

BLACK CONDUCTOR OF TWISTED TRIAD 

WHITE CONDUCTOR OF TWISTED TRIAD 

RED CONDUCTOR OF TWISTED TRIAD 

SINGLE CONDUCTOR SHIELDED 

SHIELD OR DRAIN WIRE 

BUSS BAR 

TABLE 2 
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CARD CODES 

SYMBOL 

1 

2 

3 

4 

DEFINITION 

MACHINE WRAP 

HAND WRAP 

BUSSING/STRAPPING 

GROUND/POWER PLANE 

TABLE 3 

37 
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f. Slfnal Number - A number between -999 and 9999 which specifies 

terminals that are to be wired in a common circuit. Each 

common circuit (tree) must have a unique, though arbitrarily 

assigned, signal number. All common, circuit terminals must 

have the same signal number and must be grouped together 

(See Fig. 7). 

g. Module Number - A three character alphanumeric symbol, the 

same as one of the Module Numbers defined in the Module 

Definition cards, specifying that the signal and pin of this 

card are in this module. 

h. Fin Number - A number from 1 through 40 that specifies that 

the terminal with this number of the module defined in 

Section B-3-g Is to receive the signal defined in Section B-3-f 

40 
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SIGNAL NUMBER EXAMPLE 

Si 

- 1 j 

nSmIER NtjÄli» 
t Mil 

ww'W " 1 i 
1 80! 

to UHIMHIWHIIJ 

1 AO 2 " s 
2 AO'I 25 
2 Ä02 2 
3 

.. 3 
AO! 

.-..1.m_¡ 

22 

'i ' ""T“ 

FIGURE 7 
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i» Sort Flag - A "1” or a blank. A "1" specifies that the 

terminals of the common signal numbers In which the "IV 

appear are to be wired together in exactly the sequence In 

which the Module Termination Cards appear. Mote that if any 

terminal in a signal number is to have a "1" for its sort 

flag, then all terminals In that signal number must have "1" 

for their sort flags. A blank signifies that the terminals of 

a common signal are to be sorted and wired together according 

to the description given in Section 11-B (See Fig. 8). 

* 

j. On the Module Termination Sheet, the first twelve (12) columns 

are left blank with no heading. In these columns, the ust 

may put any information he wishes; however, the information 

in these columns will not be carried through to any output. 

Thus, the user may specify signal number 3 as "CLOCK" and each 

pin in the Module Termination Sheet with signal number 3 may 

carry "CLOCK" anywhere in the first twelve (12) columns. 

42 
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SORT FI AG EXAMPLE 

CARD SEQU ENCE 

SIGNAL 
NUMBER 

MODULE 
NUMBER 

PIN 
NUMBER 

SORT FLAG OPTIONS 

SORT 
Çnl irl 1 ini 

NO SORT 
JMfiiuayd 

1 . „AO?_ „ 12 1 

1 A01 21 1 

1 AO 2 3 1 

1 A01 36 I 

1 .AOl 28 1 

1 A02 5 1 

1 AOl 25 
1 

_ 
1 

FIGURE 8 
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4, The Wirlag Boundaries Information Sheet, the Module Definition 

sheets, and the Module Termination sheet* are to be submitted with the 

completed Computer Work Request described In Section 1II-A to Computer 

Operations Branch, D/842, 

5. Example 

In Fig. 9, the diagram displays an almost trivial problem of 

wiring connections for the WRAPIT MAINLINE SYSTEM. All of the black 

lines between square pine represent desired wiring connections. 

In Fig. 10, the Wiring Boundaries Information Sheet Is filled 

out for the example. In this case, the SYSTEMS COMMAND was arbitrarily 

assigned All and the DRAWING REVISION was arbitrarily assigned A. 

In Fig. 11, the Module Definition Sheet le completed for this 

example. Note that despite the fact that modules A03, A1Û, All, A12, 

BOI, B02» BOA, and B05 exist we need not define them since they are not 

used, 

In Figs. 12a and 12b, the Module Termination sheets for the 

example are displayed. 

All of the sheets in Figs. 10, 11, 12a, and 12b were submitted 

to Computer Operations Branch, D/842 at NAFI, with a Computer Work Request 

(Fig. 13). The cards were keypunched and run with the WRAPIT MAINLINE 

SYSTEM. 
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MODULI .DEIINlliON.sH||f 

FIGURE II 

47 

«MMWIIIIW 



NAFI TR--1233 

MODULI TIRMMAÎION IIIBBÏ 

FIGURE 12a 
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MODULI TKRMINATION SHUT 

49 



MFI TR-1233 

COMPUTER WORK REQUEST 
NAH»5202/17 «Rtv. Ö/51) 

rnrvrr 1 
i. X « iiXxi 

CATEGOPy 
B2 

MM 7 Q 

FORTRAN * 

O 

Problem Name MtflPXT _MAlhiLiãJE_SYñTEH 

Problem Number 
(To be assigned 'by D/8Ua ) 

Problem Originator Name ...•J*. ^.^CAi).5.. 

Dept. _£±±_ ——Axl. ÍUSl  

Job order for labor only. j^1 ? 4*0 

Frog rammer. 

Coder...._ 

Special Instructions; __ __—...... 

P4Tfl F4R Pe^XTY M/f? X 5 •, 

^2.3-3 TYFE 1___ 

FICHTE 13 
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C. WRAPIT 1 OUTPUT 

1. The output of WRAP IT 1 is the set of X-Y Wire Plate Cards and a 

card summary listing from the printer. 

Figure 14 shows which columns of the X-Y Wire Plate Cards ate 

used and what the usage of each column is. Note that blanks may occur in 

any of these columns. 

Under FR0I1 and TO in Fig. 14, we have several headings. Each 

card represents one interconnection between the modules and pins cf that 

card. X and Y refer to the X-Y coordinates of the associated pin with 

respect to the wire plate (0, 0); hence, the name "X-Y Wire Plate Card." 

7 refers to the Z-level of the interconnection of this card. 

The heading D/842 IDENTIFICATION refers to data not input by 

the job requestor. The number in those spaces Is a cross-reference 

number assigned to the submitted job since at NAFI the WRAPIT MAINLINE 

SYSTEM input data and the X-Y Wire Plate Cards are stored for one (1) 

year in the D/842 files. At the end of the year, the job requestor is 

Interrogated by D/842 as to the disposition of these cards for the next 

year. 

WIRE LENGTH and TRP are data which are output for use In 

preparation of the X-Y Wire Plate Cards for input to WRAPIT 2. 
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X-Y mWt PIATE CARD COlUkW USE 

FIGURE 14 
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2. Exiiiitplc 

In Fig. 15, we have the card summary printout provided by 

WRAPIT 1 for the example. The job requestor receives this listing. 

In Fig. 16, we have a listing of the X-Y Wire Plate Cards with 

column headings provided to help interpret the card columns. Mote that 

in these cards no D/842 IDENTIFICATION NUMBER is given. This is because 

this is not a regular Wire Wrap job, only an example. 
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***** WIRE WRAP DATA ***** 

***** DRAWING number ***** 

***** EXAMPLE -A ***** 

ZA 

? 
1 
2 
1 
2 
1 
2 
1 
2 
2 
2 
1 
2 
1 
? 
2 
1 
? 
1 
? 
1 
2 
2 
1 
2 
2 
2 
1 
2 
1 
2 
1 
? 
1 
2 
1 
2 
1 

t F FI 
78 CARD SlG MOD, PIN 

NO. NO, NO, 
21 0 BOB 19 
1 2 0 BOB 39 
? 3 0 B09 19 
1 A 0 B 0 9 39 
? 5 0 BIO 19 
1 6 0 BIO 39 
270 Bll 19 
1 8 0 Bll 39 
? 9 0 P12 19 
2 10 1 Bü 3 20 
2 11 -10 A 01 23 
1 12 -10 A D 3 4 
2 13 -10 A 0 4 3 
1 14 -10 A 0 6 4 
? 15 -10 A 0 7 3 
2 16 2 A 0 9 9 
1 17 2 A 0 8 30 
2 18 70 A 0 6 13 
1 19 70 A0 B 15 
2 20 70 a 0 7 36 
1 21 70 A0 6 37 
2 22 12 AO 3 24 
2 23 -117 A01 36 
1 24 -117 A 0 2 16 
? 25 -35 A 0 2 37 
2 26 3 A0 3 40 
? 27 15 B 0 6 40 
1 28 15 B 0 7 19 
? 29 15 B 0 6 38 
1 30 15 B0 7 17 
2 31 15 B0 6 36 
1 32 15 B07 15 
? 33 15 B 0 7 34 
1 34 15 BOB 13 
2 35 15 BO 7 32 
1 36 15 B 0 8 11 
2 37 15 BO 7 30 
1 38 15 BOB 9 

own i 
X Y MOD. PIN 

21 43 BOB 39 
22 43 B09 19 
24 43 B 0 9 39 
25 43 BIO 19 
27 43 BIO 39 
28 43 Bll 19 
30 43 Bll 39 
31 43 B12 19 
33 43 B12 39 

6 44 B 0 7 20 
1 2 A 0 3 4 
6 3 A 0 4 3 
9 2 A 06 4 

15 3 A07 3 
18 ? A 0 9 4 
24 8 A 0 0 30 
22 9 A 0 9 10 
15 12 A 0 8 15 
21 14 A 0 7 36 
19 15 A 0 6 37 
16 16 A 0 7 17 

7 3 A 0 4 5 
1 15 A 0 2 16 
3 15 A02 17 
4 16 A 0 3 20 
7 19 B03 21 

16 44 BO 7 19 
18 43 P06 38 
16 42 B 0 7 17 
18 41 B 0 6 36 
16 40 BO 7 15 
18 39 R 0 7 34 
19 38 BOB 13 
21 37 B 0 7 32 
19 36 B 0 8 11 
21 35 BO 7 30 
19 34 B08 9 
21 33 BO 7 26 

0 
X 

22 
24 
25 
27 
26 
30 
31 
33 
34 
18 

6 
9 

15 
18 
24 
22 
24 
21 
19 
16 
18 

9 
3 
3 
6 
7 

18 
16 
18 
16 
18 
19 
21 
19 
21 
19 
21 
19 

1 
Y CARD WIRE L TRP 

CODE CODE 
43 1 A 11 
43 1 A 21 
43 1 A 11 
43 1 A 21 
43 1 A 11 
43 1 A 21 
43 1 A 11 
43 1 A 21 
43 1 A 11 
44 1 A 12 1 

3 1 A 6 3 
2 1 A 4 3 
3 1 A 7 3 
2 1 A 4 3 
3 1 A 7 3 
9 1 A 3 1 
9 1 A 2 1 

14 1 A 81 
15 1 A 3 1 
16 1 A 4 1 
16 1 A 21 

4 1 A 3 1 
15 J A 2 1 
16 1 A 12 
19 1 A 51 
25 1 A 6 2 
43 1 A 31 
42 1 A 3 1 
41 1 A 3 1 
40 1 A 31 
39 1 A 3 1 
38 1 A 21 
37 1 A 31 
36 1 A 3 1 
35 1 A 3 1 
34 1 A 31 
33 1 A 3 1 
32 1 A 31 

WRAPIT 1 PRINTER OUTPUT 

FIGURE 15 
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......... 

/ 

/ 
/ 

DRAWING 
NUMBER 

EXAMPLE 
example 
example 
EXAMPLE 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
EXAMPLE 
example 
example 
example 
example 
EXAMPLE 
EXAMPLE 
example 
example 
example 
example 
example 
example 

NAFI TfWU33 

/ FROM / 
//// / 

//// /// 

R PN 
ECWSIG#MODÏO X 
VCC NO® MO*N* 
AlA OB0819 
AU 0BO839 
AU 080919 
AU 080939 
AU 081019 
AU 081039 
AU 081119 
AlA 081139 
AU 0P1219 
AU 180320 
AU -10A0123 
AU -10A03 4 
AU -10 AO A 3 
AU -10A06 4 
AU -10A07 3 
AlA 2A09 9 
AU 2A0830 
AU 70A0613 
AU 70A0815 
AlA 70A0736 
AU 70A0637 
AU 12A0324 
AU-117A0136 
A1A-117A0216 
AlA -35A0237 
AU 3A0340 
AlA 1380640 
AlA 1580719 
AlA 1560638 
AU 1580717 
AlA 1580636 
AlA 1580715 
AlA 1580734 
AU 1580813 
AU 1580732 
AU 1380811 
AU 1580730 
AU 15808 9 

/ / 
/ // / 

D/842 
Y Z ident 

NUMBER 
432 
431 
432 
431 
432 
431 
432 
431 
432 
44 2 

22 
31 
22 
31 
22 
82 
91 

122 
141 
152 
161 

32 
152 
151 
162 
192 
44 2 
431 
422 
411 
402 
391 
382 
371 
362 
331 
342 
331 

21 
22 
24 
25 
27 
28 
30 
31 
33 

6 
1 
6 
9 

15 
18 
24 
22 
15 
21 
19 
16 

7 
1 
3 
4 
7 

16 
18 
16 
18 
16 
18 
19 
21 
19 
21 
19 
21 

/ 

/ / 
/ / / / 

PN 
MOD IO X 
NO.N. 
80839 22 
80919 24 
80939 25 
81019 27 
81039 28 
81119 30 
81139 31 
B1219 33 
81239 34 
80720 18 
A03 4 6 
A04 3 9 
A06 4 15 
AO 7 3 18 
A09 4 24 
A0830 22 
A091G 24 
A0815 21 
AO 736 19 
A0637 16 
A0717 18 
A04 5 9 
A0216 3 
A0217 3 
A0320 6 
B0321 7 
80719 18 
B0638 16 
80717 18 
00636 16 
80715 18 
B0734 19 
80813 21 
80732 19 
80811 21 
80730 19 
808 9 21 
80728 19 

/ 

/1. /// 
//WN/// 

IGT 
Z RTR CARD 

EHP NO. 
432 U 1 
431 21 2 
432 11 3 
431 21 4 
432 H 5 
431 21 6 
432 11 7 
431 21 8 
432 1* 9 
442 121 10 

32 63 H 
21 43 12 
32 73 13 
21 43 14 
32 73 15 
92 31 16 
91 21 17 

142 81 18 
151 31 19 
162 41 20 
161 21 21 
42 31 22 

152 21 23 
161 12 24 
192 51 25 
252 62 26 
432 31 27 
421 31 28 
412 31 29 
401 31 30 
392 31 31 
381 21 32 
372 31 33 
361 31 34 
352 31 35 
341 31 36 
332 31 37 
321 31 30 

TO 

/ 

Y 

LISTING of X-Y WIRE PLATE CARDS 

FIGURE 16 
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D. WMF IT 2 INPUT 

1. The Input of WRAPIT 2 consists of the Wiring Boundaries 

(See Section III-B-i) from the WRAPIT 1 input and the X-Y Wire 

Cards sorted for efficient use of the Gardner-Denver Wire Wrap machine. 

The sorts arrange the X-Y Wire Plate Cards so as to minimize the table 

rotation time when wrapping any Z-level. 

2. Example 

Figure 17 is a listing of the X-Y Wire Plate Cards after they 

have gone through the sort on Table Rotation Position (TRP). The arrow 

Indicates the TRP column. 

Figure 18 is a listing of the X-Y Wire Plate Cards after they 

have gone through the sort on A-tool Z-level (AZ). The heavy arrow 

Indicates the AZ column and the light arrow indicates the TRP column. 

Figure 18 is also the listing of the input to WRAP1T 2. The first card 

in Fig. 18 is the Wiring Boundaries Card from WRAPIT 1 input and the last 

card Is a card supplied by Computer Operations Branch to tell the program 

that there is no more data. 

Note that Section II-C specifies that there are to be two more 

sorts. In this example » the Indicated sorts have no effect on the order¬ 

ing of the data. 
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example 
example 
Example 
EXAMPLE 
example 
example 
example 
example 
example 
example 
example 
EXAMPLE 
example 
example 
example 
EXAM»»!,. 

example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
example 
EXAMPLE 
EXAMPLE 
example 
example 
EXAMPLE 
example 

AlA 0B0ai9 21 432 
Al A 0BÖS39 22 431 
AlA 0B0919 24 432 
AlA 000939 25 431 
AlA OB 1019 27 432 
AlA 001039 28 431 
AlA OB 1119 30 432 
AlA OB 1139 31 431 
AlA 001219 33 432 
AlA 1B0320 6 442 
AlA 2A09 9 24 82 
AlA 2A0830 22 91 
AlA 70A0613 15 122 
AlA 70A0815 21 141 
AlA 70A0736 19 152 
AlA 70A0637 16 161 
AlA 12A0324 7 32 
A1A-l17A0136 1 152 
AlA -35A0237 4 162 
AlA 15B0640 16 442 
AlA 15B0719 18 431 
AlA 15B0638 16 422 
AlA 15B0717 18 411 
AlA 15B0636 16 402 
AlA 15B0715 18 391 
AlA 15B0734 19 382 
AlA 15B0813 21 371 
AlA 15B0732 19 362 
AlA 15B0611 21 351 
AlA 13B0730 19 342 
AlA 15B08 9 21 331 
A1A-117A0216 3 151 
AlA 3A0340 7 192 
AlA -10A0123 1 22 
AlA -10A03 463! 
AlA -10A04 3 9 22 
AlA -1QA06 4 15 31 
AlA -10A07 3 18 22 

I 
00839 22 432 11 
B0919 24 431 21 
00939 25 432 11 
B1019 27 431 21 
B1039 28 4 32 11 
01119 30 431 21 
01139 31 432 11 
01219 33 431 21 
B1239 34 432 11 
B0720 18 442 121 
A0830 22 92 31 
A0910 24 91 21 
A0815 21 142 81 
AO736 19 151 31 
A0637 16 162 41 
AO 717 10 161 21 
A04 5 9 42 31 
A0216 3 152 21 
A0320 6 192 51 
00719 18 432 31 
B0638 16 421 31 
00717 18 412 31 
B0636 16 401 31 
B0715 18 392 31 
B0734 19 381 21 
BO013 21 372 31 
B0732 19 361 31 
B0811 21 352 31 
B0730 19 341 31 
BOS 9 21 332 31 
B0728 19 321 31 
A0217 3 161 12 
B032Î 7 252 62 
A03 46 32 63 
A04 39 21 43 
A06 4 15 32 73 
A07 3 18 21 43 
A09 4 24 32 73 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

X-Y WIRE PLAÏI CARDS of*« TRP COLUMN SORT 

FIGURE 17 
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E. WRAPIT 2 OUTPUT 

1. The WRAP IT 2 output consists of the Wire Wrap Machine Control 'ard 

deck and the Wiring List Drawing Documentation in a B size drawing format. 

In the Wire Wrap Machine Control Card deck, all 80 columns have 

been allocated for data. The columns are used as follows: 

COLUMN(S) 

1 through 14 

15 through 23 

24 

25 

26 

27 through 30 

31 through 33 

34 and 35 

36 through 39 

40 through 43 

44 

45 through 47 

48 through 50 

USE 

Wire Wrap Machine control instructions 
in the sequence specified by Gardner- 

Denver . 

Module wiring assembly drawing number. 

Drawing revision letter. 

Card Code (See Section III-B-3-d). 

Wire Code (See Section III-B-3-e). 

Signal Number (See Section IIl-B-3-f). 

Module number of one end of this card's 

interconnection (FROM). 

Pin number of one end of this card's 

interconnection (FROM). 

X coordinate of pin in 34 and 35. 

Y coordinate of pin in 34 and 35. 

Z-level of interconnection for pin In 

34 and 35. 

X coordinate of via point. If no 

dressing finger is used, this space 
will be blank. If only one dressing 
finger is used, this space will contain 

its X coordinate. If two dressing 
finger# are used, the dressing finger 

closest to the tool wrapping the pin 
in 34 and 35 will have its X coordinate 

here. 

Y coordinate of via point. The corre¬ 
sponding X coordinate is in 45 through 47. 
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COLUMN(S) USE 

51 

52 through 54 

54 through 57 

58 through 60 

61 and 62 

63 through 66 

67 through 70 

71 

72 through 74 

75 

76 

77 through 80 

Pattern Code (See Section 1I-D). This 
will be blank if pattern 3 or 8 is used 
in this card. 

X coordinate of via point. Blank if no 
dressing finger or one dressing finger 
is used. If two dressing fingers are 
used, this space will contain the X 
coordinate of the dressing finger 
farthest from the pin in 34 and 35. 

Y coordinate ot. via point. The 
corresponding X coordinate is in 52 
through 54. 

Module number of one end of this card's 
interconnection (TO). 

Pin number of one end of this card's 
interconnection (TO). 

X coordinate of pin in 61 and 62. 

Y coordinate of pin in 61 and 62. 

Z-level of interconnection for pin in 
61 and 62. 

Wire length approximation (pin-to-pin). 

Table Rotation Position. 

Error indication punch (See Section II-C). 

Card sequence number. This number is 
the same as the binary coded number In 

column 14. 

\ 

61 
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2. Examole 

Figure 19 la a listing of the Wire Wrap Machine Control Card 

ceck with column numbers added at the top to help in interpreting with 

respect to the list in Part 1» this section. Columns 1 through 14 make 

no apparent sense due to the type of coding In the machine Instructions 

(See Section II-C, Machine Binary Definition). 

Figures 20a and 20b are the Wiring List Drawing Documentation 

outputs from the program. The drawing, when output by the computer, is 

actual B-sIm drawing. Figures 20a and 20b have been reduced for 

incorporation here. 
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F. WRAPIT DENSITY INPUT 

1. WRAPIT DENSITY input consists of the maximum Z-level da,ta and 

maximum 'density level as specified on the WRAPIT MAINLINE SYSTEM Computer 

Work Request, the Wiring Boundaries Information card of WRAP IT 1, the 

Wire Wrap Machine Control Card deck, and blanks supplied by Computer 

Operations Branch according to the type of density map(a) specified on 

the WRAPIT MAINLINE SYSTEM Computer Work Request. 

2. Example 

In Fig. 21, the input data for WRAPII DENSITY for the example is 

shown. The first three lines of printing are added to this figure as 

column headings to illustrate the card columns. 
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G, WRAPIT DENSITY OUTPUT 

1, The output of WRAPIT DENSITY consists of the density map(s) as 

specified in the density map(s) type declaration on the WRAPIT MAINLINE 

SYSTEM Computer Work Request and a list of all wires which pass through 

areas of density greater than the maximum density level. 

2. Example 

The Z-level 1 output of WRAPIT DENSITY is shown in Fig. 22. 

The Z-level 2 output of WRAPIT DENSITY Is shown In Fig. 23. 

Figure 24 gives an example of WRAPIT DENSITY output used in 

conjuction with the clear plastic overlay mentioned in Section II-D. The 

WRAPIT DENSITY output is taken from Fig. 23. As in Figs. 22 and 23, the 

orientation of the data in Fig. 24 is increasing Y values across the 

page and increasing X values down the page. Note that the overlay 

extends beyond the boundaries of the wire plate. This happens because 

the overlay was generated to handle all cases up to the maximum wire 

plate size that WRAPIT DENSITY can accommodate. 
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H. WRAPïT 3 INPUT 

1. The input to WRAPIT 3 consists of the Wiring Boundaries card from 

WRAPIT I, the Wire Wrap Machine Control Card deck sorted to group common 

signal numbers together, and a card supplied by Computer Operations to 

tell the program that there is no more data. 

2. Example 

For the Wire-Wrap machine operation personnel, two sets of 

sortings and listings must be performed on the Wire Wrap Machine Control 

Card deck before it is readied for WRAPIT 3 input. Figure 25 shows the 

result of the first set of sortings and is one of the listings that the 

job requestor would receive. The. black bar indicates the columns on which 

the sorting was done. Figure 26 shows the result of the second set of 

sortings and is another listing that the job requestor would receive. The 

black bar is as in the last figure. 

Figure 27 shows the Input to WRAPIT 3 for the example. The 

first three lines of printing are added to this figure as column headings 

to illustrate the card columns. The black bar above the column headings 

indicates the columns on which the sorting to form common signal number 

aggregates was done. 
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I. WRAPIT 3 OUTPUT 

1. The WRAPIT 3 output consists of "Complete by Signal Number" 

Drawing Documentation in a B size drawl.ig format, an approximation of the 

total amount of wire of each type to be used for each plate, and engineering 

document aperture cards (yellow stripe) with the appropilate columns 

punched. Before the aperture carde are returned to the job requestor, the 

punches are interpreted in the proper columns on the top of the card, 

2. Example 

Figuro 28 is the totality of the computer printout for this 

Job. The "Complete by Signal Number" Drawing Documentation was not 

separated from the wire length approximation to show what the job requestor 

can expect to receive. Note thr.t the page sequence is continuous from 

WRAPIT 2 generated drawing documentation to WRAPIT 3 generated drawing 

documentation. Again, as in the case of Figs, 20a and 20b, the actual 

output has been reduced in size for incorporation here. 

Figure 29 is a listing of the yellow stripe aperture cards. 

Note that aperture cards hav-î been generated for the notes that the 

engineer must include in tha first three pages. Figure 30 is a Xerox 

copy of the aperture cards. 
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J. OUTPUT TO USER SUMMARY 

The following Is a list of items which are returned to the job 

requestor using the WSAFIT MAINLINE SYSTEM (The figure references corre¬ 

spond to the example carried through in Section III) : 

1. WRAP IT 1 generated card summary listing (Fig. 15,, page 55) 

2. Wire Wrap Machine Control Card Deck (listing, Fig. 19, page 63) 

3. Wiring List Drawing Documentation (Figs. 20a and 20b, pages 64 & 65) 

4. WRAPIT DENSITY printouts, if generated (Figs. 22 and 23, pages 69-70) 

5. Minimum X-Y listings for Wire Wrap Machine operation personnel's 

visual inspection (Figs. 25 and 26, pages 73-74) 

6. "Complete by Signal Number" Drawing Documentstion (Fig. 28, page 77) 

7. Engineering document aperture cards (Fig. 30, listing in Fig. 29, 

page 78-79) 

In addition to these items, the WRAPIT 1 input and the WRAPIT 1 

output cards (X-Y Wire Plate cards) are retained by Computer Operations 

(D/842, NAFI) and are available to the user on request. 
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IV. WRAP IT SUPPORT PROGRAM USAGE 

A. WRAPIT RESEQUENCE USAGE 

1. The Input to WRAPIT RESEQUENCE consists of the Wire Wrap Machine 

Control Card Deck sequenced as the job requestor desires. The only 

constraints to the sequencing are that all cards from any Z-level be 

grouped together and that the Z-level groupings be in the order: Z-level 

1, Z-level 2, Z-level 3. The output cards will be interpreted when the 

computer program Is completed and both Input and output decks will be 

returned to the job requestor. For each Wire Wrap Machine Control Card 

deck to be resequenced, the job requestor must submit to Computer 

Operations Branch, D/842, a completed Computer Work Request specifying 

a WRAPIT RESEQUENCE job and the Wire Wrap Machine Control Card Deck. 

2. Example 

Figure 31 Is a listing of the Wire Wrap Machine Control Card 

Deck, from the example carried through Section III, rearranged in 

preparation for input to WRAPIT RESEQUENCE. The rearrangement is random 

within the constraints outlined above. 

Figure 32 ia the Computer Work Request which accompanies the 

Wire Wrap Machine Control Card Deck listed in Fig. 31 when submitted to 

the Computer Operations Stanch. 

A listing of the new, resequenced Wire Wrap Machine Control Card 

Deck generated by WRAPIT RESEQUENCE is given in Fig. 33. It cannot be 

seen In the listing that columns 1 and 14 of each card have been changed. 

This fact is due to the machine binary coding (See Section II-D, Definitions) 

which Is not accepted by the lister. 
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NAFI TR-1233 

COMPUTER WORK REQUEST 
NAFI. 5202/17 (Rot, B/61) 

w 11 a 

FORTRAN Ht FZZ 

□ _ 

Problem Name WEAEU1 UEA/C£- 

Problem Number F- 0~7- ¿g-6o 
(To be assigned by D/8¿¿a ) 

Problem Originator Name______ 

Dept. __ Ext.__ 

Job order for labor only 

Programmer,.,,,. 

Coder 

Special Instructions:. 

TIME 

CATEGORY Ba? ..fe» 
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B. WRAP IT DOCUMENTATION GENERATOR USAGE 

1, Supplied by the WRAP IT DOCUMENTATION GENERATOR (WRAPIT D.G.) uaer 

are the following: 

a. An updated Wiring Boundaries Information Sheet (See Fig. 3) 

showing all information including latest drawing revision 

status, and 

b. The modified Wire Wrap Machine Control Card Deck in the 

following sequence: (1) machine wraps, Z-level 1; (2) machine 

wraps, Z-level 2; (3) machine wraps, Z-level 3; (4) non-machine 

made interconnections, Z-level 1; (5) non-machine made inter¬ 

connections, Z-level 2; and (6) non-machine made interconnections, 

Z-level 3. 

Computer Operations will supply the computer card to tell the 

program that there is not more data to be documented. 

The output of this program is new Wiring List Drawing 

Documentation. 

Since WRAPIT D.G. does not supply Complete by Signal Number 

Drawing Documentation, the Input to WRAPIT D.G. will be ported after 

completion of WRAPIT D.G. and run with WRAPIT 3. WRAPIT 3 will ganernte 

the new Complete by Signal Number Drawing Documentation and a new set of 

Engineering Document aperture cards (yellow stripe). 

Each job submitted to Computer Operations to be run with WRAPIT 

D.G. must be accompanied by a completed Computer Work Request. 

2. Example 

In this example, the rnsnquenced Wira Wrap Machine Control Card 

Deck generated by WRAPIT RESEQUENCE In Section IV-A-2 will be the modified 

deck for input. Theee cerda are listed in Fig. 33. Figure 34 is the 

updated Wiring Boundaries Information Sheet submitted with the Computer 

Work Request, shown in Fig. 35. and the Wire Wrap Machine Control Car 

Deck of Fig. 33. 
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COMPUTER WORK REQUEST 
MA FT- 5202/57 (Rev. B/615 

tifjj 

CATEGORY •to o 
o ¿> 

W I i 0 

FORTRAN 'P f r ?- 
o _ 

Problem Name UJff ßP^T* CxJ1 MfTT"/ ÛaJ CyCiAt/i 

Problem Number 
(To be assigned by 0/&a ) 

Problem Originator Name___ 

Dept. .Ext. 

Job order for labor only. 

P rog ramme r... 

Coder . 

Special InstructlonB: 

FIGURE 
99 

35 
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Figur« 36 1b a listing of the data ae it Is actually input to 

WRAPIT D.G. The output of WRAPIT D.G. is shown in Figs. 37a and 37b. 

Again, as In the case of WRAPIT 2 and WRAPIT 3, the Wiring List Drawing 

Documentation is a B-slze drawing and has been reduced for Incorporation 

here. 

The input for this example for 'WRAPIT 3 is listed in Fig. 38. 

figure 39 is the Complete by Signal Number Drawing Documentation reduced 

for incorporation here. 

The aperture card* will be as in the listing In Fig. 29, though 

possibly fewer or more in number, and as In the Xerox copy in Fig. 30. 
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V. ABBERRAT 10N S AND DEVIATIONS 

A. THREE WRAPS ON ONE WRAP-POST 

I. It was previously mentioned In this manual that there were several 

reasons for WRAPIT MAINLINE SYSTEM not assigning any wrapping on Z-level 

3 (Sect^” II-B). This section has one of the several reasons. 

Let us suppose that for some reason the WRAPIT MAINLINE SYSTEM! 

user wants to distribute a critical signal from one pin onto a large 

number of pins without going through a long string of wires and many 

connections. The tack he can take is as follows. 

About the pin from which the critical signal will emanate, the 

user should divide the wire plate into three areas with approximately 

equal numbers of pins to receive the signal under consideration In each 

area, for two of the areas all the pina* in those areas receiving the 

critical signal and the signal distributing pin are to receive the same 

signal number and be grouped together on the Module Termination sheets. 

On the Module Termination sheets, another complete set of same signal 

number pins must now be listed. When the listing for the different 

signal number Is completed, the listing for the final set of pins to 

receive the critical signal is begun again under the same signal number 

assigned to the previous set of pins receiving this signal. In this listing 

are all those pins in the third area which are to receive the critical 

signal and the signal distributing pin. Note that the signal distributing 

pin is Included in both listings. 

In both listing® of pins under the critical signal number, all 

pin# will have a number 1 In the sort column on the Module Termination 

sheets. The sequence in which the pins are listed within the first; 

listing of the signal number should reflect an attempt to go from the 

farthest pine from the signal distributing pin In the first area, pln-to-pin, 

to the closer pins and crossing into the second area at the signal 

distributing pin. In the second area, the sequence proceeds from. 



the signal distributing pin out, pin-to-pin to the farthest pins. This 

sequence in the third area should be «8 in the first area - pl»»t0~piti.p 

farthest to, and including, the signal distributing pin. 

All the Module Termination sheets are to be submitted to the 

WRAP IT MAINLINE SYSTEM with a Computer Work Request. On the Computer 

Work Request special instructions must include that the output cards of 

WRAPIT 1 are to be returned to the job requestor immediately after step 3 

on the WRAPIT MAINLINE SYSTEM CHECK LIST. 

When the output of WRAPIT 1 (the X-Y Wire Plate cards) is 

returned to the job requestor, only the card which connects the signal 

distributing pin to a pin in the third area needs to be changed. In that 

card, the Z-levels (columns 44 and 71) must be changed to 3. When this is 

completed, the 'WRAPIT 1 output is then resubmitted to Computer Operations 

for completion of the WRAPIT MAINLINE SYSTEM execution sequence. 

2. Example 

Figure 40 shows the wire side of a wire plate and those pins 

which are blacked in show all the pins which are to receive a certain 

critical signal. The arrow indicates the pin which will distribute the 

critical signal to the rest of the pins and which will have the three wraps 

The lines radiating out from the signal distributing, pin divide the wire 

plate Into three areas with approximately equal numbers of pins to receive 

the critical signal in each area. 

Figure 41 is the Module Termination Sheet for this part of the 

job. The pins for signal number 9000 are not shown In Fig.'40 and are 

added here to break up the lists for the first two areas and the third 

area. Other wiring for the job would precede and/or fallow this signal 

number as prescribed in Section 111-1-2, 



NAFI TK-1233 

Diagram far flira« Wrap* On On* Post 

FIGURE 40 

98 



!í¡ 

[] 

Il 
) 

flAFI T^-JL233 

lUÍNMIWl 

111' ''H1 ! 

■wijMiwiMiiwrMWiapW 

MODULI TIIIMINAÎION 

FIGURE 41 

NMINNMIMMM 

99 



1*1*1» 
...(«(lili 

NAFI 11-1233 

THIS PAGE IS INTENTIONALLY BLANK 



nlwiHHiiWMMlIINiiNflil 
liwwww**.»«-« 

NAFI TR-1233 

The resultant X~Y Wire Plate cards for this example are listed 

in Fig. 42 while Fig. 43 lists the X-Y Wire Plate cards after the previously 

indicated change. 
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Figure 44 shows what wiring would have resulted had not this 

'method been used, Figure 40 shows the actual patterns which were choser 
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Wiring For Three Wraps On One Post If Regular Sort 
Allowed And Used 

FIGURE 44 
103 
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B. LOOP WITH AN ODD NUMBER OF WIRES 

1. It was previously mentioned In this manual that there were several 

reasons for WRAPIT MAINLINE SYSTEM not assigning any wrapping on Z-level 3 

(Section 1I-B). This section has one of the several reasons. 

Let us suppose that for some reason the WRAPIT MAINLINE SYSTEM 

user wants to run a loop of wires among a set of pins. If the user is 

distributing the signal among an even number of pins, the number of wires 

will be an even number and there will be no conflict of wrapping levels. 

In this case, the user need only begin his Module Termination Sheet listing 

of the pins for this signal number at any pin in the loop, proceed to list 

all other pins in the loop, and finally, list the original pih again. On 

the Module Termination sheets, all the pins of this signal number must have 

a 1 in the sort column. 

If the user is distributing the signal among an odd number of 

pins, the number of wires will be an odd number and there will be a con¬ 

flict of wrapping levels on the initial (and terminal) pin. The listing 

of the pins on the Module Termination sheets is exactly as in the case of 

an even number of pins. However, when the Computer Work Request is turned 

In for running the job with WRAPIT MAINLINE SYSTEM, the special instructions 

must include that the WRAPIT 1 output cards be returned to the job requestor 

after completion of step 8 on the WRAPIT MAINLINE SYSTEM CHECK LIST. 

When the WRAPIT 1 output cards (X-Y Wire Plate cards) are 

returned to the job requestor, two cards of the signal number of the loop 

will indicate wrapping at Z-level 2 on the pin where the loop listing was 

begun. In either of these cards, but not both, the job requestor need only 

change the Z-levels (columns 44 and 71) to 3. The X-Y Wire Plate cards 

should then be resubmitted to Computer Operations for completion of the 

WRAPIT MAINLINE SYSTEM execution sequence. 

2. Example 

Figure 45 shows seven (7) pins blackened on the wire side of a 

Wire Plate which are to be connected in a closed loop. Figure 46 shows the 
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1 

listing in the Module Termination sheets of the pins in the loop of 
i 

Fig 45. Note that there are eight pins listed, the first and the last 

in this signal number being the same. Figure 47 is a listing of the X-Y 

Wire Plate cards before the Z-level changes and Fig. 48 is a listing of 

the same cards after the Z-level changes have been made and they are ready 

to be resubmitted to complete the WRAPIT MAINLINE SYSTEM execution sequence. 

Figure 45 also shows the wiring which results from these cards. 
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C. INCOMPLETE AND OVERCOMPLETE MODULES 

1. It occasional 3happens that a few "stray" pins may be needed on 

a Wire Plate, "Stray" is used here in the sense of not being in a complete 
* 

40 pin module. Such may occur when a buss bar is run between rows of ■ 

modules and various pins in complete 40 pin modules are to be tied to the 

buss bar, or when a 50 pin module is needed at some place for an unusual 

situation. These by no means exhaust the possibilities of "stray" pins 

occurring, and the individual reader may know of other examples. 

The handling of this sltuatic,. depends on one fact about 

WRAP 1T 1: WRAPIT 1 has no Inherent check for overlapping of modules when 

they are defined. 

Words are extremely inadequate in this case due to the excessive 

amount of verbage necessary to describe handling the problem. Thus, using 

the old adage that a picture is worth 103 words, the following description 

will be with regard to Figs. 49 and 50. In those figures, the top two 

rows of pins in the B row of modules have been wh lly or partially cut off 

due to the size of the page. Between the buss bar rows are numbers with 

lines drawn to specific pins. These numbers represent the X coordinate 

of the respective pins and the X coordinate of any pin shown can be found 

easily with these numbers as references. Similarly, the numbers along 

the left side of the modules and of the buss bars indicate the Y coordinate 

of the respective pins. 
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Ib th* cat* of Fig, 49, the "atray" pins are the buss bars. 

Wrapping to these pins requires formulating imaginary modules which have 

a Y coordinate of 21 for the number 1 pin of each. The imaginary modules 

encompassing these pins could be designated the S row of modules, and the 

X-Y coordinates of the number 1 pin of each S row module would be defined 

aa follows; 

MODULE X 

SOI 

SO 2 

503 

504 

505 

506 

0 

2 

4 

6 

8 

10 

21 

21 

21 

21 

21 

21 

114 

1 

p- : .Il'ji'l'l'll'-I'lij- !|H¡!Ü" rwil 1' Nl'M jt| tMtHfl!'1 fü'WH II >'*# »«■«'•"l'l» . " .11 '|IWHI|,I-HHH "»il Hlt<r   ... ...f*'1"'. .. ■.. " " ' ^ ..... 



NATI TRnl233 

'i"! » 

il 

-if 

B 

30 

o O 0 0 
0 0 0 0 
0 0 0 0 
O O 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 oo 

*00 00 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
-0 0 o o 

0 0 0 0 
0 0 0 0 

o O 0 0 
0 0 0 0 
0 0 0 0 
oo o o 
0 0 oo 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
o o o o 
O O 0 0 
0 0 0 0 
o o o o 

28 

BUSS BARS 21 

19 

A 

Extra Pins Example Diagram 

FIGURE 49 

o 

ooooooobooo 

ooooooooooo 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0,0 0 0 
0 0 0 0 
0 0 0 0 
O 0 0 0 
O 0 O'O 
0 0 0 0 
O 0 0 0 
0 0 O 0 
0 0 0 0 
0 0 O 0 
0 0 O 0 
0 0 0 0 
0 0 0 0 
0 0 0‘0 
0 0 0 0 
0 0 0 0 

o o o o 
0 0 0 0 
O O O 0 
0 0 0 0 
o o o o 
0 0 0 0 
o O 0 0 
O 0 0 0 
o o oo 
O O 0 0 
O'O 0 O 
0 O 0 0 
O O oo 
O 0 o o 
0 0 0 0 
o O 0 0 
oo o o 
0 0 0 0 
0 0 0 0 
O Ò 0 0 

13,5 
... 



NAFI 11-1233 

In Fig.. 50, the Imaginary module» are outlined and the pin* they would 

encompass are shown. However, we are not Interested In the pins in the 

Imaginary modules which are also' In the real 40 pin module». In module® 

SOI, S02, SÜ3, S04, and S05, we have the equivalent of a real 40 pin module's 

pins number 1, 8, 21, and 28, while ln S06 we have the equivalent of a 

real 40 pin module'» pins number 1 and 8. 

Now if the WRAPIT MAINLINE SYSTEM user wanted to tie pin 15 of 

module AO3 to the buss bar at (6, 21), his Module Termination sheets 

would show a signal number with pins AO315 and S0401, where the X-Y 

coordinates of module S04 are as in the preceding paragraph. Similarly, 

if the WRAP1T MAINLINE SYSTEM user wanted to connect pin 3 of module B04 

to the buss bar at (8, 28), his Module Termination sheets would show a 

signal number, distinct from the previous bus® bar tie signal numbers, with 

pins 110403 and S0508. 

In like fashion. If there were buss bars between the B row of 

modules and the C row of modules, the WRAPII MAINLINE SYSTEM user could 

define an Imaginary T row of modules there. 

In the case of a 50 pin module, It is Important to know that 

WRAPIT 1 considers each moduli defined to have 40 pins arranged In 20 

pin columna. If the 50 pin module had 25 pin columns, then pin® 1 through 

20 would be where WRAPIT 1 expects them to be, but WRAPIT 1 would consider 

pins 26 through 45 as pins 21 through 40 snd would be oblivious of the 

actual pina 21 through 25 and 46 through 50. Thus, the pins must be used 

and named exactly as WRAPIT 1 considers them, and an Imaginary module must 

ba defined for the forgotten 10 pins such that the actual pin 21 of the 

50 pin modula would he pin 1 of the Imaginary module and the actual pin 46 

of the 50 pin module would be pin 21 of the Imaginary module. After 

WRAPIT 1, the Job requestor would only need bring the pseudonymous module 

numbers and pin numbers back to reality. 
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D- AFFIXING SEVERAL PLATES TO THE WIRE WRAP MACHINE PALLET AND WIRING 

1. It may occur that the WRAP IT MAINLINE SYSTEM user will have a 

Wire Plate which Is small In comparison to the Wire Wrap Machine Pallet, 

If the Wire Plates are small enough so that more than one Wire Plate can 

be affixed to the Pallet at one time, the WRAP IT MAINLINE SYSTEM, user can 

employ the following method to exploit this capability. 

When the WRAPIT MAINLINE SYSTEM user is going to Tool Design 

for the minimum X-Y offset information for the Wiring Boundaries Information 

sheets (as specified in Section III-B-l-h), he must specify that he wants 

to have as many Wire Plates as possible (or as many as he desires) on the 

Pallet at one time for wrapping. When the X-Y offset information is 

returned from Tool Design, the user must fill out one (J) Wiring 

Boundaries Information sheet: for each plate to be affixed to the Pallet in 

the multiple affixing. Only one set of Module Definition sheets and one 

set of Module Termination sheets need be submitted for the job. 

On the Computer Work Request, the following special Instructions 

must be included: "Duplicate Module Definition cards and Module Termination 

cards n times. Accompany each Wiring Boundaries Information card with a 

Module Definition cards deck and a Module Termination cards deck," (Here 

n is the number of Wire Plates In the multiple affixing.) 

As long as the maximum X minus the minimum X is a constant value 

throughout the Wiring Boundaries Information sheets and the maximum Y 

minus the minimum Y is a constant value also, the WRAPIT MAINLINE SYSTEM 

user may use any one of the sets of documentation he receives as the 

drawing documentation for the job since, when the previous conditions hold, 

each Wire Plate will be wired exactly the same as all others regardless 

of where each is located on the Wire Wrap Machine Pallet • 
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E. ELIMIMTING DENSITY PROBLEMS 

1. It was previously mentioned In this manual that there were several 

reasons for WRAPIT MAINLINE SYSTEM not assigning anv wrapping on Z-level 3 

(Section II-B). This section has one of the several reasons. 

There are two sources from which a WRAPIT MAINLINE SYSTEM user 

may observe density problems. First, there is the actual wrapping of a 

Wire Plate under the control of a Wire Wrap Machine Control Card deck. 

Procedures for eliminating the problems in this case are given in Section 

V-E-2. Second, there is the WMPIT DENSITY map and analysis, provided 

the Wire Plate is not larger than 11 inches in either direction. Procedures 

for eliminating the problems in this case are given in Section V-E-3. 

2. In the case of a Wire Plate which has already been wrapped and the 

density problems have been found, there are two available recourses. If 

the need for completing the Wire Plate wrapping is urgent, part a. 

following, should be used. If the need is not urgent, part b. will give 

satisfactory results in several days time. 

a. The simplest method of eliminating density problems on either 

Z-level 1 or 2 is to raise several wires to Z-level 3. This method is 

quick, effective, and easy as long as for each wire raised to Z-level 3, 

Z-level 3 was not previously assigned on either pin for some reason. Thus, 

it is important to update all drawing documentation and listings Immediately 

when any wire is raised to Z-level 3. The following six (6) steps must be 

observed for each wire to be raised to Z-level 3. 

(1) Choose a wire to be raised to Z-level 3 and trace that 

wire to either wrappost to which It is connected, observing the X-Y 

coordinates of the wrappost and the Z-level on Which this wire is wrapped. 

(2) Search the minimum X-Y pin coordinates listings, generated 

for the visual Inspection by the machine operation personnel, for the X-Y 
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Coordinates of step (1) on the Z-level of step (1) and record the card 

sequence number. 

(3) Remove the Wire Wrap Machine Control Card with the card 

sequence number of step (1), Insert a dummy wrap card, and unwrap the 

chosen wire. 

(4) Punch column 3 of the removed Wire Wrap Machine Control 

Card with a 12 punch (+), and 11 punch (-), a O(zero) punch and a 1 

punch (NOTE: Some of the punches will already be in column 3). 

(5) Update by hand the drawing documentation and the minimum 

X—Y pin coordinate listings to show the chosen wire being wrapped on 

Z-level 3. (NOTE: Update the drawing documentation by changing the Z- 

levels for that card to 3. Update the minimum X-Y pin coordinate listings 

by listing the card at the end of the original listing, with the annotation 

of Z-level 3). 

(6) Put the update card at the end of the Z-level 3 wraps. 

The machine operation personnel can ignore the sequencing data fault. 

With these six steps per wire to be raised to Z-level 3, 

the wrapping may proceed to completion. However, using this method reduces 

previous documentation and data to near worthlessness. To rectify this 

situation, the X—Y Wire Plate cards must be modified so that every card 

which corresponds to a wire raised to Z-level 3 must have columns 44 and 

71 changed to a 3. All the X-Y Wire Plate cards and an updated Wiring 

Boundaries Information Sheet must then be submitted to Computer Operations 

with a Computer Work Request for WRAPIT MAINLINE SYSTEM with special 

instructions to begin at step 9 on the WRAPIT MAINLINE SYSTEM PROGRAM CHECK 

LIST. 

When the execution of the SYSTEM is completed, the 

documentation and the data will be complete and corrected for all changes 



! I ■! 111 il!N ll;!l M « ä Il II I III 11 - 5 ! H ! Mi i ¡ i 11 l|i II I! N ! !''! ***■-' '»W, W 

NAFI TR-1233 

b. The method In this part Is somewhat similar to the method of 

part a. The first thing that must be done Is to submit the X-Y Wire 

Plate cards to Computer Operations accompanied by a Computer Work Request 

as In Fig. 31. In the following procedure, there are four (4) steps for 

each wire to be raised to Z-level 3. 

(1) Choose a wire from the density problem area to be raised 

to Z-level 3 and trace that wire to either wrappost to which it is 

connected, observing the X-Y coordinates of the wrappost and the Z-level 

on which this wire is wrapped. 

(2) Search the minimum X-Y pin coordinate listings, 

generated for the visual inspection by the machine operation personnel, 

for those X-Y coordinates of step (1) on the Z-level of step (1) and 

record the FROM and TO module-pin numbers of that card 

(3) In the card summary printout from WRAPIT 1, locate the 

card which has the TO and FROM module-pin numbers recorded in step (2) 

and record the associated card number on the printout (NOTE: Due to the 

functioning of WRAPIT 2, the TO module-pin numbers recorded in step (2) 

may appear as either the FROM or the TO on the WRAPIT 1 printout. Like¬ 

wise, the FROM recorded in step (2) may be in either position.) 

(4) For the X-Y Wire Plate card whose card number was recorded 

in step (3), change columns 44 and 71 to the value 3. 

When every wire which is to be raised to Z-level 3 has been 

processed in the prescribed manner, the modified X-Y Wire Plate card 

deck and an updated Wiring Boundaries Information sheet must be submitted 

to Computer Operations accompanied by a Computer Work Request for WRAPIT 

MAINLINE SYSTEM (See Figs. 2a and 2b) with special instructions to begin 

at step 9 on the WRAPIT MAINLINE SYSTEM PROGRAM CHECK LIST. 

'When execution is completed, the drawing documentation will be 

updated and the problems with which the WRAPIT user dealt will be alleviated. 
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3. In the case of a WRAPIT DENSITY analysis showing a wire density 

problem, automatic rules on procedures to be followed and changes to be 

made are ill-advised. Experience has shown that WRAPIT DENSITY is correct 

when it analyzes the number of wires passing through any .1 Inch square 

on the Wire Plate; yet, when the totals are printed out they can be very 

deceptive. Instances have occurred where WRAPIT DENSITY shows a density 

problem, while no problem occurred when the Wire Plate was wrapped. One 

Altuatlon in which a density problem was indicated, but did not occur, 

was in a .1 inch square which did not have a pin on each corner of the 

square. In this case, the wire was able to overspread the area normally 

taken by the pins, and, thus, alleviate the crowding problem. Another 

situation in which a density problem was Indicated, but did not occur, 

was in a .1 Inch square with a pin at each corner. In this case, almost 

all wires were running in the same direction, allowing for maximum 

packing together of wires. With these cases in mind, a quick rule of 

thumb might be formulated as "Take no action unless the density buildup 

is massive"; however, that any action to be taken is at the WRAPIT user's 

discretion must be stressed. 

There are two methods of alleviating density problems to be 

discussed here. Both methods are relatively simple and do not exhauat 

all possible methods. Before beginning either of the following procedures, 

ths WRAPIT user must submit the X-Y Wire Plate card deck to Computer 

Operations with A Computer Work Request as in Fig. 51. In each of the 

following parts when reference is made to a card sequence number, the 

referral la to a wire chosen by the WRAPIT user from the lists provided by 

WRAPIT DENSITY of all the wires which pass through an area of dansity 

greater than the user allowed. 

a. The following method is the simpler for the WRAPIT MAINLINE 

SYSTEM user to Implement and the more time consuming for actual wrapping 

of the Wire Plates. For s card sequence number record the FROM and TO 

module-pin numbers and find the corresponding X-Y Wirs Plate card in the 

WRAPIT 1 card summary printout. In that X-Y Wire Plate card change column 

25 to a 2 to Indicate e hand wrap. The user la now free of specifying any 

routing he chooses on the Z-level of that card. 
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COMPUTER WORK REQUEST 
NA FI. 5202/17 (Rev. 8/81) 

TIML’ 

CATEGORY 
- B2 

Wl Z 

FORTRAN Q tJUMe:RiCAU 
# SORT INJ6- 

Problem Name JjÜlKE_URAT* 
Problem Number 

(To be assigned by D/ftira ) 

Problem Originator Name 

Oept. JExt,, 

Job order for labor only. 

Programmer 

Coder«._ 

Special Instructlone:. SoKT_HLÍ_/hLCOMPA/ÜY/fJO- 

-flilffRQg Q/J-tLOki¿M*± s Zo. 77. 7P 

AaJI) "7*7 

FIGUR! 51 
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b* Th« following method requires constant and immediate manual 

updating of all drawing documentation and listings to Insure no attempts 

are made to wrap two wires on Z-level 3 on any pin. For each card sequence 

number, record the FROM and TO module-pin numbers of that card and proceed 

as In steps (3) and (4) of Section E-2-b. 

In each of the two previous cases, when all changes are completed, 

the X-Y Wire Plate card deck and an updated Wiring Boundaries Information 

Sheet must be submitted to Computer Operations with a Computer Work 

Request for WRAP1T MAINLINE SYSTEM with special instructions to begin at 

step 9 on the WRAPIT MAINLINE SYSTEM PROGRAM CHECK LIST. 

When execution is completed, the drawing documentation will be 

updated and the density problems with which the WRAPIT user dealt will 

be alleviated. 
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VI* WAP IT SYSTEM CLERICAL OPERATIONS 

A. GENERAL 

Any of the instructions in this or the following sections may 

be altered by special instructions on the Computer Work Request. 

If a Computer Work Request specifies WRAPIT MAINLINE SYSTEM m 
the program to be executed, attach a WRAPIT MAINLINE SYSTEM PROGRAM 

CHECK LIST (WMSPCL) to the Computer Work Request. The correlation of 

this section against the WMSPCL is as follows; Section VI-B refers to 

WMSPCL H through #3; Section VI-C refers to the data preparation for 
WMSPCL #4; Section VI-D refers to WMSPCL #5 through #8; Section VI-E 

refers to WMSPCL #9 and the data preparation for #10; Section VI-F refers 

to WMSPCL #11 and #12; Section VI-G refers to the data preparation for 

WMSPCL #13; Section VI-H refers to WMSPCL #14; Section VI-I refers to the 

data preparation for WMSPCL #15; and Section VI-J refers to WMSPCL #16 

through #18. 

If a Computer Work Request specifies any one of the six WRAPIT 

programa, data preparations for WRAPIT 1 are in Section VI-C, for WRAPIT 2 

are in Section VI-E, for WRAPIT DENSITY are in Section VI-G, for WRAPIT 3 

are in Section VI-I, for WRAPIT RESEQUENCE are in Section VI-K, and for 

WRAPIT DOCUMENTATION GENERATOR (WRAPIT D.G.) are in Section VI-L. 
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WRAP IT MA1NT,INE SYSTEM 

PROGRAM CHECK LIST 

Retalo this check list with the Computer Work Request, WRAPIT 

MAINLINE SYSTEM is a sequential operation. Check each step when completed 

Specific instructions for each step are given in WRAPIT MAINLINE SYSTEM 

CLERICAL OPERATIONS or WRAPIT MAINLINE SYSTEM COMPUTER OPERATIONS, which¬ 

ever is applicable for a given step. 

1. Assign Problem Number (WW --—) 

2. Keypunch and Sequence Data 

3. List Data Cards 

4. Execute WRAPIT 1 with Data Cards 

5. Return WRAPIT 1 Printout to Job Requestor 

6. Duplicate Wiring Boundaries Information Card Twice; File One 

Card in Cross Index File and Keep Other Card with WRAPIT 1 
Output Deck 

7. File WRAPIT 1 Input Deck Under Problem Number 

8. Interpret WRAPIT 1 Output Cards 

9. Perform Numerical Sorts on WRAPIT 1 Output Cards 

10. Execute WRAPIT 2 with Sorted WRAPIT 1 Output Deck 

11. File WRAPIT 2 Input Deck Under Problem Number 

12. Interpret WRAPIT 2 Output Deck 

13. Execute WRAPIT DENSITY with WRAPIT 2 Output Deck, unless 

specified otherwise on Computer Work Request 

14. Perform Numerical Sorts and Listings on WRAPIT 2 Output Deck 

1,5. Execute WRAPIT 3 with Sorted WRAPIT 2 Output Deck 

16. Take WRAPIT 3 Punched Aperture Cards to D/060 for Interpreting 

17. Perform Numerical Sorts on WRAPIT 2 Output Deck 

18. Return WRAPIT 2 Output Deck, Aperture Cards, and All Printouts 

and Listings to Job Requestor 
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B. WRAPIT 1 INPUT PREPARATION 

1. Aaelgn Problem Number for use In filing of data. This problem 

number Is assigned when the WRAPIT MAINLINE SYSTEM job is logged In and 

should be written on the Computer Work Request and directly beneath the 

drawing number on the Wiring Boundaries Information Sheet. 

2. The data accompanying the Computer Work Request is to be punched 

on the following color cards: 

a. Wiring Boundaries Information - Violet Stripe 

b. Module Definition Cards - Yellow Stripe 

c. Module Termination Cards - Rose Stripe 

The Wiring Boundaries Information card will have 0000 punched as a 

sequence number In columns 77 through 80. The WW number directly beneath 

the drawing number must be punched on the violet stripe card beginning In 

column 48, carrying no dashes (-), for 8 columns. Both the Module 

Termination and the Module Definition cards (rose stripe and yellow 

stripe, respectively) must carry the WW number, duplicated from the violet 

stripe card, Both the yellow stripe and the rose stripe cards will be 

sequenced by 10's with each set beginning at 0010. 

3. Arrange the data cards in the sequence violet stripe, yellow 

stripe, and rose stripe. List these cards and check the list against the 

data Sheets. 
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WRAPIT MAINLINE SYSTEM 
PROGRAM CHECK LIST 

Retain this check list with the Computer Work Request. WRAPIT 

MAINLINE SYSTEM Is a sequential operation. Check each step when completed,. 

Specific instructions for each step are given in WRAPIT MAINLINE SYSTEM 

CLERICAL OPERATIONS or WRAPIT MAINLINE SYSTEM COMPUTER OPERATIONS, which¬ 

ever is applicable for a given step. 

1. Assign Problem Number (WW---) 

2. Keypunch and Sequence Data 

3. List Data Cards 

4. Execute 'WRAPIT 1 with Data Cards 

5. Return WRAPIT 1 Printout to Job Requestor 

6. Duplicate Wiring Boundaries Information Card Twice; File One 
Card In Cross Index File and Keep Other Card with 'WRAPIT 1 
Output Deck 

7. File WRAPIT 1 Input Deck Under Problem Number 

8. Interpret WRAPIT 1 Output Cards 

9. Perform Numerical Sorts on WRAPIT 1 Output Cards 

10. Execute WRAPIT 2 with Sorted WRAPIT 1 Output Deck 

11. File WRAPIT 2 Input Deck Under Problem Number 

12. Interpret WRAPIT 2 Output Deck 

13. Execute WRAPIT DENSITY with WRAPIT 2 Output Deck, unless 
specified otherwise on Computer Work Request 

14. Perform Numerical Sorts and Listings on WRAPIT 2 Output Deck 

15. Execute WRAPIT 3 with Sorted WRAPIT 2 Output Deck 

16. Take WRAPIT 3 Punched Aperture Cards to D/060 for Interpreting 

17. Perform Numerical Sorts on WRAPIT 2 Output Deck 

18. Return WRAPIT 2 Output Deck, Aperture Cards, and All Printouts 
and Listings to Job Requestor 
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3. WRAPIT 1 INPUT PREPARATION 

1. AmIsh 'Prob!«« Number for u»e in ftllog of data. Tttla problem 

iiuuiber la assigned when the WRAPIT MAINLINE SYSTEM job la logged in and 

should be written on the Computer Work. Request and directly beneath the 

drawing number on the Wiring Boundaries Information Sheet. 

2. 'The data .accompanying the Computer Work Request Is to be punched 

on the following color cards: 

s. 'Wiring Boundaries Information - Violet Stripe 

b. 'Module 'Definition Cards - Yellow Stripe 

c. 'Module Termination Cards - lose Stripe 

The Wiring Boundaries Information card will have 0000 punched as s 

sequence number in columns 77 through 80. The WW number directly beneath 

the drawing nuaber must be punched on the violet stripe card beginning in 

column 48, carrying no dashes (-), for 8 columns. Both the Module 

Termination and the Module Definition cards (rose stripe and yellow 

stripe, respectively) must carry the WW number, duplicated from the violet 

atrlpe card» Both the yellow stripe and the roae stripe cards will be 

sequenced by IQ*« with each set beginning at 0010. 

3. Arrange the data cards ia the sequence violet stripe, yellow 

stripe, and rone stripe. List these cards and check the list against the 

data sheets. 
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C. WRAPIT 1 INPUT SETUP 

For each WRAPIT 1 job to be processed, 'two additional cards 

must be added to the violet stripe, the yellow stripe, and 'the rose stripe 

cards. The two cards have the following formats: 

Blue Stripe 
1 2 3 4 5 6 7 8 

F L A G 0 N E 

Green Stripe 
1 2 3 4 5 6 7, 8 31 32 33 

F L A G T W 0 0 0 0 

For each WRAPIT 1 job to be processed, the data must be «et up 

as follows: 

Flag 'Two Card - Green Stripe 

Module Termination Cards - .Bose Stripe 

J Flag One Card — Blue Stripe 

Module Befiaition Cards - 'Yellow Stripe 

Wiring Boundaries Card - fielst Stripe 

If more than one job Is to be executed In one computer run, no 

additional cards are necessary; one job's data can, and must, be put. 

directly behind another job's data. 

Submit all data. Computer Work Request(s) , and 'WRAPIT MAIKILIME 

SYSTEM PROGRAM CHECK LIST (s') for WRAPIT 1 execution. 
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D. WRAPIT 1 OUTPUT HANDLING PROCEDURES 

1. When the WRAPIT 1 execution is terminated, separate the loading 

«*ap information from the program output. If more than one job was run in 

the WRAPIT 1 execution, each will be identified by a heading containing 

the different drawing numbers. Separate the different job printouts and 

return each to the job requestor listed on the respective Computer Work 

Requests. 

2. Take each violet stripe card from the input and duplicate twice. 

File one duplicate card in the D/842 Wire Wrap Cross Index File. Put 

the other duplicated card with the WRAPIT 1 output cards (yellow cards). 

3. File each WRAPIT 1 input deck (violet stripe card, yellow stripe 

cards, blue stripe card, rose stripe cards, and green stripe card) in the 

D/842 files under the WW problem number listed in columns 48 through 55 

of the violet stripe card. 

4. Interpret WRAPIT 1 output cards (yellow cards), skipping columns 

1 through 14. If more than one job was executed, there will be a blank 

card between jobs. Put the duplicated violet stripe cards at the 

beginning of their respective jobs. 
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C. WRAPIT 1 INPUT SETUP 

For each WRAPIT 1 job to be processed, two additional cards 

must be added to the violet stripe, the yellow stripe, and the rose stripe 

cards. The two cards have the following formats: 

Blue Stripe 
1 2 3 4 5 6 7 8 

F L A G 0 N E 

Green Stripe 
1 2 3 4 5 6 7 8 31 32 33 

F L A G T W 0 0 0 0 

For each WRAPIT 1 job to be processed, the data must be set up 

as follows: 

Flag Two Card - Green Stripe 

Module Termination Garde - Rose Stripe 

Flag One Card - Blue Stripe 
Module Definition Cards - Yellow Stripe 

Wiring Boundaries Card - Violet Stripe 

If more than one job is to be executed in one computer run, no 

additional cards are necessary; one job's data can, and must,- be put 

directly behind another job's data. 

Submit all data, Computer Work Request(s), and WRAPIT MAINLINE 

SYSTEM PROGRAM CHECK LIST(s) for WRAPIT 1 execution. 
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D. WRAPIT 1 OUTPUT HANDLING PROCEDURES 

1. When the WRAPIT 1 execution Is terminated, separate the loading 

map information from the program output. If more than one job was run In 

the WRAPIT 1 execution, each will be identified by a heading containing 

the different drawing numbers. Separate the different job printouts and 

return each to the job requestor listed on the respective Computer Work 

Requests. 

2. Take eacn violet stripe card from the input and duplicate twice. 

File one duplicate card in the D/842 Wire Wrap Cross Index File. Put 

the other duplicated card with the WRAPIT 1 output cards (yellow cards). 

3. File each WRAPIT 1 input deck (violet stripe card, yellow stripe 

cards, blue stripe card, rose stripe cards, and green stripe card) in the 

D/842 files under the WW problem number listed in columns 48 through 55 

of the violet stripe card. 

4. Interpret WRAPIT 1 output cards (yellow cards), skipping columns 

1 through 14. If more than one Job was executed, there will be a blank 

card between jobs. Put the duplicated violet stripe cards at the 

beginning of their respective jobs. 
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E. WRAP IT 2 INPUT PREPARATION AND SETUP 

1. For each WRAPIT 1 output deck (yellow cards), the following six (6) 

sorts are to be performed on all cards except the violet strip® card. If 

more than one WRAPIT 1 output deck Is to be prepared, complete the sorting 

of one deck before beginning on the next deck. 

a. Numerical sort, column 75, merge In order 1, 2, 3, 4. 

b. Numerical sort, column 44, do not merge, place cards In 

appropriate sorter rack bins. 

c. Numerical sort, column 73, cards in sorter rack bin 1, merge 

in order blank, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 and replace In 

sorter rack bin 1. 

d. Numerical sort, column 73, cards in sorter rack bln 2, merge 

in order 0, 9, 8, 7, 6, 5, 4, 3, 2, 1, blank and replace in 

sorter rack bin 2. 

e. Numerical sort, column 73, cards in sorter rack bln 3 (if any), 

merge as in d. and replace in sorter rack bln 3. 

f. Merge sorter rack bin contents in order 1, 2, 3 and numerical 

sort, column 25, and merge in order 1, 2, 3, 4, 5, 6, 7, 8, 9. 

Replace violet stripe card at front of deck. 

2. For each WRAPIT 2 job to be processed, an additional card must be 

added to the violet stripe and the yellow cards. The card has the following 

format: 

1 2 3 4 5 6 7 8 9 44 

F L A G F 0 U R 0 
Blue 
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For each WRAPIT 2 job to be processed, the data must be set up 

as follows; 

Flag Four Card - Blue 

WRAPIT Output Cards - Yellow 

Wiring Boundaries Card - Violet Stripe 

If more than one job is to be executed In one computer run, no 

additional cards are necessary; one job’s data can, and must, be put 

directly behind another job's data. 

Submit all data, Computer Work Request(a) and WRAPIT MAINLINE 

SYSTEM PROGRAM CHECK LIST(s) for VTAPIT 2 execution. 
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GREEN BLANK 

BUFF CARDS, SORTER BIN 3 

BUFF CARDS SORTER BIN 2 

GREEN BLANK 

BUFF CARDS, SORTER BIN 1 

WIRING BOUNDARIES CARD (violet stripe) 

ROSE 

e. If the TYPE on the Special Instructions is 3, arrange the 

data as follows: 

GREEN BLANK 

BUFF CARDS, SORTER BIN 3 

GREEN BLANK 

BUFF CARDS, SORTER BIN 2 

BUFF CARDS, SORTER BIN 1 

WIRING BOUNDARIES CARD (violet atrip«) 
ROSE 

£. If the TYPE on the Special Inatructlona la 4, arrange the 

data as follows: 
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_J WIRING I 

__1 ROSE 

GREEN BLANK 

BUFF CARDS, SORTER BIN 3 

BUFF CARDS, SORTER BIN 2 

CARDS, SORTER BIN 1 

WIRING BOUNDARIES CARD (violet stripe) 

ROSE 

g. If the TYPE on the Special Instructions is 5, arrange the 

data as in d, NOTE: In this case in column 10 of the rose 

colored card, there must be a 1. If there is not, change the 

value to a 1. 

h, If the TYPE on the Special Instructions Is 6, arrange the data 

aa follows: 

/ 

JÊÈÊÊÊÊÊÊÊÊÊÊÊÊÊ —r 

í==nr 

BUFF CARDS, SORTER BIN 2 

BUFF CARDS, SORTER BIN 1 

GREEN BLANK 

BUFF CARDS, SORTER BIN 2 

WIRING BOUNDARIES CARD (violet stripe) 

ROSE 

NOTE: In this case in column 10 of the rose colored card, there must be a 

2, If there la not, change the value to a 2, 

i 
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i. If the TYPE on the Special Instructions Is 7, arrange the 

data as follows: 

BUFF CARDS, SORTER BIN 2 

BUFF CARDS, SORTER BIN 1 

GREEN BLANK 

I BUFF CARDS, SORTER BIN 3 

WIRING BOUNDARIES CARD (violet stripe) 

ROSE 

In this case in column 10 of the rose colored card, there must be 

a 3. If there is not, change the value to a 3. 

j. Submit the data cards, the Computer Work Request and the 

WRAPIT MAINLINE SYSTEM PROGRAM CHECK LIST lor execution with 

WRAPIT DENSITY. Each job must be submitted individually since 

the program does not allow for batch processing. 



H. WRAP IT 3 INPUT PREPARATION 

1, Dispose of all cards except! 

a. Wiring Boundaries Card (violet stripe) and 

b. Wire Wrap Machine Control Cards (Buff) 

2. In the following sorts, merge In order! rejects, 12, 11, 0, 1, 

2, 3, 4, 5, 6, 7, 8, 9. Perform the sorts only on the buff cards, 

a, Numerical sort, column 35 

b, Numerical sort, column 34 

c, Numerical sort, column 33 

d, Numerical sort, column 32 

e, Numerical sort, column 31 

f, Zone sort, column 31 

g, Numerical sort, column 44 

3, List the buff cards on the 407 and write the following on the 

first sheet: ‘’Minimum FROM X-Y listing by Z-level," These will eventually 

be returned to the job requestor. 

4. In the following sorts, merge in order! rejects, 12, 11, 0, 1, 

2, 3, 4, 5, 6, 7, 8, 9. Perform the sorts only on the buff cards. 

a. Numerical sort, column 62 

b. Numerical sort, column 61 

c. Numerical sort, column 60 

d. Numerical sort, column 59 

e. Numerical sort, column 58 

f. Zone sort, column 58 

g. Numerical sort, column 71 
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0 
5. List the buff cards on the 407 and write the following on the 

first sheet: "Minimum TO X-Y listing by Z-level." These will eventually 

be returned to the job requestor. 

6. In the following sorts, place rejects before zeroes. 11 and 12 

punches are possible. Perform the sorts only on the buff cards. 

a. Numerical sort, column 30 

b. Numerical sort, column 29 

c. Numerical sort, column 28 

d. Numerical sort, column 27 

7. Put violet stripe card In front of buff cards, 
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I. WRAPIT 3 INPÜT SETUP 

For each WRAPIT 3 Job to bt processed, an additional card must 

be added to the Wiring Boundaries (violet stripe) and the Wire Wrap 

Machine Control (buff) cards set up in the previous section (Section VI-H) 

and the Wiring Boundaries (violet stripe) card must be updated. 

The additional card must have the following format: 

Blue 
1 2 3 4 5 6 7 8 9 44 

F L A G F 0 U R 0 

The update on the Wiring Boundaries (violet stripe) card is a number to 

be punched In the last columns. Each page of WRAPIT 2 generated (or 

WRAPIT DOCUMENTATION GENERATOR generated) printout will have a sheet 

number In the lower right corner. The highest sheet number for each Job 

must be punched in the respective Wiring Boundaries (violet stripe) card 

In the last columns. Thus, if the highest sheet number is 86, this number 

must be punched in columns 7S and 80. If the highest sheet number Is 104, 

this number must be punched in columns 78, 79, and 80. 

For each WRAPIT 3 job to be processed, the data must be set up 

as follows: 

If more than one job la to be executed In one computer run, no 

additional carda are necessary; ona Job's data can, and must, be put 

directly behind, another job's data. 

Submit all data, Computar Work Request (a), and WRAPIT MAINLINE 

SYSTEM PROGRAM CHECK LIST(e) (WMSPCL) for WRAPIT 3 execution. If any 

Computer Work Request specified WRAPIT DOCUMENTATION GENERATOR, there will 

be no WMSPCL accompanying the request. 
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J. WRAPIT SYSTEM OUTPUT DISTRIBUTION 

1. The output of WRAPIT 3 consists of punched aperture cards and a 

printout. The aperture cards need to be Interpreted in a special manner 

on equipment which D/060 operates. Thus, the aperture cards must be 

taken to D/060 and accompanied by an ADP Request in a previously generated 

form which D/060 has. 

2. The following sorts are to be performed on the Wire Wrap Machine 

Control cards (buff): 

a. Numerical sort, column 80 

b. Numerical sort, column 79 

c. Numerical sort, column 78 

d. Numerical sort, column 77 

e. Numerical sort, column 44 

f. Numerical sort, column 25 

Place the violet stripe card in front of the buff cards and dispose of 

the blue Flag Four card. 

3. Separate the loading map information from the WRAPIT 3 printout. 

If more than one job was executed, the printouts can be separated by 

comparing the drawing number at the bottom right of each page with the 

drawing number at the very top of the next page. If the drawing numbers 

differ, the sheets belong to separate jobs and are to be separated. 

4. When the interpreted aperture cards are returned from D/060, the 

following will be returned to the respective job requestors. 

a. WRAPIT 2 printout (or WRAPIT DOCUMENTATION GENERATOR printout 

if the Computer Work Request specified WRAPIT D.G.) 

b. WRAPIT 3 printout 

c. Interpreted aperture cards 

d. Violet stripe card and buff cards 

e. Two (2) minimum X-Y listings 
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WBAPIT DENSITY output (unless Computer Work Request specified 

WRAPIT D.G. or unless Computer Work Request Special Instructions • 

specified not running WRAPIT DENSITY) I 
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K. WRAPIT RESEQUENCE DATA PROCEDURES 

1- iBRut 

No clerical operations are required. The data is to be sub¬ 

mitted, exactly aa received, for execution with WRAPIT RESEQUENCE. 

2. Output 

Any printout from WRAPIT RESEQUENCE may be thrown away. 

The punched card output (buff cards) must be Interpreted, 

skipping columns 1 through 14. 

3. Distrilution 

Return input and output card decks to the job requestor. 
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L. WRAP IT DOCUMENTATION GENERATOR (WRAPIT D.G.) DATA PROCEDURES 

1. Input 

a. Keypunch the Wiring Boundaries Information in a violet stripe 

card. 

b. Keypunch a card in the following format: 

Blue 
1 2 3 4 5 6 7 8 9 44 

F L A G F 0 U R 0 

c. Submit for execution with WRAPIT D.G. the data set up in the 

following sequence: 

Flag Four Card-blue 

Datai exactly as submitted by requestor 

Wiring Boundaries Information Card-violet 

stripe 

2», Output 

Separate the loading up Information from the WRAPIT D.G. 

printout. 

Co to Section VI-H and proceed with all steps in Sections VI-H, 

I, and J, The input cards to WRAPIT D.G. are the Wire Wrap Machine Control 

cards of ehoas sections. 
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VII. WRAFIT SYSTEM COMPUTER OPERATIONS 

A. GENERAL 

Any of the Instructions in the following sections may be altered 

by Special Instructions on the Computer Work Request. 

If a Computer Work Request is accompanied by a WRAPIT MAINLINE 

SYSTEM PROGRAM CHECK LIST (WMSFCL), WMSPCL U refers to Section VII-B, 

WMSPCL #10 refers to Section VII-C, WMSPCL #13 refers to Section VII-D, 

aad WMSPCL #15 refers to Section VII-E. The following page is a WMSPCL. 

If a Computer Work Request specifies any one of the six WRAPIT 

programs, the section in Section VII on that program is applicable for 

execution setup and I/O devices. 

All binary decks of programs referred to in Section VII are in 

the Computer Operations Branch, D/842, files. Each binary deck in the 

flies has as its last card a transfer card. 

__ 
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WRAPIT MAINLINE SYSTEM 
PROGRAM CHECK LIST 

Retain this check list with the Computer Work Request. WRAPIT 

MAINLINE SYSTEM is a sequential operation. Check each step when completed. 

Specific instructions for each step are given in WRAPIT MAINLINE SYSTEM 

CLERICAL OPERATIONS or WRAPIT MAINLINE SYSTEM COMPUTER OPERATIONS» which¬ 

ever is applicable for a given step. 

1« Assign Problem Number (WW---) 

2. Keypunch and Sequence Data 

3. List Data Cards 

4. Execute WRAPIT 1 with Data Cards 

5. Return WRAPIT 1 Printout to Job Requestor 

6. Duplicate Wiring Boundaries Information Card Twice; File One 
Card in Cross Index File and Keep Other Card with WRAPIT 1 
Output Deck 

7. File WRAPIT 1 Input Deck Under Problem Number 

8. Interpret WRAPIT 1 Output Cards 

9. Perform Numerical Sorts on WRAPIT 1 Output Cards 

10. Execute WRAPIT 2 with Sorted WRAPIT 1 Output Deck 

11. File WRAPIT 2 Input Deck Under Problem Number 

12. Interpret WRAPIT 2 Output Deck 

13. Execute WRAPIT DENSITY with hRAPIT 2 Output Deck, unless 
specified othérwise on Computer Work Request 

14. Perform Numerical Sorts and Listings on WRAPIT 2 Output Deck 

15. Execute WRAPIT 3 with Sorted WRAPIT 2 Output Deck 

16. Take WRAPIT 3 Punched Aperture Cards to D/060 for Interpreting 

17. - Perform Numerical Sorts on WRAPIT 2 Output Deck 

18. Return WRAPIT 2 Output Deck, Aperture Cards, and All Printouts 
and Listings to Job Requestor 
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NATI TR-1233 

B. WBAPIT 1, F-01-68-42, FIZMOP 

1. If an error occurs» as indicated by an Interruption in the normal 

printout format, notify the job requestor before performing further 

operations. 

2. I/O Devices Used 

a. Card Reader 

b. Printer 

d. Card Punch {Yellow Cards) 

3. Card Setup for Execution 

£ 

1 Blank Card 

.*End Job Card 

Data Cards 

1^^^^1^^^1111111111111 

MMMNNMWNNMI 

*XEQ Card 

1 Blank Card 

Binary Deck 
WRAPIT 1, F-01-68-42 

;i| I 

11 

4. piigante 

*Load Card 

Call FIZ 

1 III 130 
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a. After execution, return all data cards, output cards, and 

printouts to the Computer Operations clerical staff. 

b. Return the WRAPIT 1 binary program deck to the Computer 

Operations file. 
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C. WRAPXT 2, F-01-68-34, FIZMOP 

1, M «n error occur., .. indict«! by . (ypevrlter error rnccgc, 

•How the run to finieh but notify the job reque.tor before perfuming 

further operations. 

2. I/O Devices Used 

a. Card Reader 

b. Typewriter 

c. Printer (black ink, unlined paper, set to print line 1) 

d. Card Punch (Buff cards) 

3* Card Setup for Execution 

1 Blank Card 

*End Job Card 

Data Cards 

*XEQ Card 

1 Blank Card 

Binary Deck 
WRAPIT 2, F-01-68-34 
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4. Distribution 

a. After execution, return all data cards, output cards, and 

printouts to the Computer Operations clerical staff. 

b. Return the WRAPIT 2 binary program deck to the Computer 

Operations file. 
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D, WRAPIT DENSITY, F4-11-68-40, FORTRAN IV 

1. Thlfc program will give no error messages. The program may, however, 

terminate on the first data card with the following message on the printer: 

NO MAP, WIRE PLATE MORE THAN 11 INCHES ONE WAY. If this occurs, the 

program is finished. 

2. I/O Devices Used 

a. Card Reader 

b. Printer ■ 

c. Tape Handler 6, scratch tape 

3. Card Setup for Execution 

{ 

I 
I 

I 
1 

I 
**• 

! 
«• 

$B0J Card 

3 Blank Cards 

Data Cards 

II 
1 
M 

11 

$L0AD Card 

Binary Deck 
WRAPIT DENSITY, F4-11-68-A0 

$Blnary Card 

$Job Card 

F4 Call Card 

I 



Distribution 

a. After execution, return all the data cards and printouts to 

the Computer Operations clerical staff. 

b. Return the WRAPIT DENSITY binary program deck to the Computer 

Operations file. 
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E. WRAPIT 3, F-ll-68-20, FIZMOP 

1. If an error occurs, as indicated by a printer message and job 

termination, notify the job requestor before any further operations. 

2• I/O Devices Used 

a. Card Reader 

b. Printer (black ink, unllned paper, set to print line 1) 

c. Card Punch (aperture cartlj) 

3. Card Setup for Execution 

I 
I 
il 

I 
Ilk 

|! 

il 

1 

» J 

n 

Data Cards 

X Blank Card 

*End Job Card 

*XEQ Card 

1 Blank Card 

Binary Deck 

WRAPIT 3, F-ll-68-20 

*Loai Card 

Call FIZ 
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NAFI TR-1233 

4. Distribution 

a. After execution, return all data cards, all output aperture 

I b. 

cards, and printouts to the Conputer Operations clerical staff. 

Return the WRAPIT 3 binary program deck to the Computer Operations 

file. 
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F. WRAPIT RESEQUENCE» F-07-68-60» FIZMOP 

!• This proRFBin will on & ^^END JOB” cûird dlircctly Bftor 

the last data card. 

2. I/O Devices Used 

a. Card Reader 

b. Card Punch (buff cards) 

3. Card Setup for Execution 1 

1 Blank Card 

AEND Job Card 

Data Cards 

*XEQ Card 

1 Blank Card 

Binary Deck 
WRAPIT RESEQUENCE, F-07-68-60 

*Load Card 

Call FIZ 

Distribution 

*• After execution, return all data cards and all output cards 

to the Computer Operations clerical ataff. 

b» Return the WRAPIT RESEQUENCE binary program deck to the 

Computer Operations file. 

" """»'IM«!.. 
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NAFI TR-1.233 

G. WRAPIï DOCUMENTATION GENERATOR, F-01-69-42, FIZMO? 

1♦ I/O Devicea Used 

a. Card Reader 

b. Printer (black ink, unlined paper, set to print line 1) 

2. Card Setup for Execution 

3. Distribution 

After execution, return all data cards and printouts to the 

Computer Operations clerical staff,. 

Return the WRAPIT DOCUMENTATION GENERATOR binary program deck 

to the Computer Operations file. 
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ADDENDUM #2 28 July 1970 

NAFI TR-1233, Wire Routing for Automatic, Program Instructed Tools - 

User's Manual, dated 28 January 1970. 

Make the following changes: 

Delete Table 2, page 17 and Insert Table V, page 17 in its place. 

Page 12, line 1, item D. Please change as follows: 

D. WRAPIT DENSITY, FUiI-68-40, FORTRAN IV 

Page 16, line 25. Change Table 2 to Table 1+. 



NAFI TR-1233 

DENSITY MAP TYPE CODES 

CODE DEFINITION 

1 
SINGLE MAP, Z LEVEL 1 

SINGLE MAP, Z LEVEL 2 

SINGLE MAP, 1 LEVEL 3 

2 SINGLE MAP, 1 LEVEL I 

SINGLE MAP, Z LEVELS 2 & 3 

3 SINGLE MAP, Z LEVELS 1 Ä 2 

SINGLE MAP, Z LEVEL 3 

4 SINGLE MAP, Z LEVELS 1, 2 & 3 

5 SINGLE MAP, Z LEVEL 1 

6 SINGLE MAP, Z LEVEL 2 

7 SINGLE MAP, Z LEVEL 3 

TABLE 4 

17 
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ADDKNDUM /4 22 October ¡970 

NAFI TR-1233, Wire RoutinR for Automatic, Program Instructed Tools - 
User's Manual, dated 28 January 1970. 

Please insert APPENDIX 1 to NAFI TR-1233. 



AFPKNDIX 1 

KULHS.KÜH hl PT I NO HOUTHK i INW )HM.AT) Oil 

1. A comma (,) must appear between the X and the Y coordinates when X-Y 
coordinates are used. 

2. A slash (/) must appear between points. 

3. A star (#) sicnifies the end of the routing data. 

1*. The first and last pins designated on a routing information card must 
be the pins to be wrapped. 

S If two via points are to be used, the list must follow the routing 
desired for the wire. 

6. When module-pin definition is used to designate a point, five spaces 
must be used (no blanks) and the first character of the module name must 
be alphabetic. 
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Addendum // 5 29 January 1971 

NAFI TR-1233, Wire Routing for Automatic, Program Instructed Tools - 
huer s Manual, dated 28 January“l970. -- 

Ref: (a) Memorandum 212:WEW:ald of 14 Dec 1970 

Due to a timing problem between the Input device (modified 

IBM-026 card punch) and the Gardner-Denver Wire Wrap machine, the following 
card format change has been made in the WRAPIT system of programs: 

OLD FORMAT: 

NEW FORMAT: 

CARD COLUMN 

1-14 

15-23 

24 

1-9 

10 
11-24 

INFO. 

Machine Moves 

Dwg. No. 

Dwg. Rev. 

Dwg. No. 

Dwg. Rev. 

Machine Moves 

This change will not affect the original WRAPIT 1 input but will affect 
all other card input output formats in the system of programs. 

The following TR pages should be marked to reflect the format 
change. 

PAGE 

7 
10 
12 
20 
24 

25 
53 
59 
60 
61 
62 
63 

67 
73 
74 

75 
82 

83 
85 
91 
94 

102 
103 

LINE NO. FROM TOP 

10 

10 
12 
4 
4 

1 
New Listing 
7, 10, 11 

4 

New Listing 
New Listing 
New Listing 
New Listing 
New Listing 

New Listing 
New Listing 
New Listing 
New Listing 
New Listing 
New Listing 

LINE NO. FROM BOTTOM 

2 

9, 12 

1 

3 

1 

ENCLOSURE (1) 
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PAGE 

110 
ill 
132 
135 

145 

LINE NO. FROM TOP LINE NO. FROM BOTTOM 

New Listing 
New Listing 

Formal corrections to NAFI TR-1233 will be made at a later date. 


