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1.0 SW1100/SW2100/SW 3100 Systems Components L ist.

Ingalation of the DV wire wragpping pogitioning systems is Smple and sraightforward.
The systlem conggts of the following:

oukkwpdrE

~

A-12705 Use & Programming Manua and tutoria disk.
SWC-2000 Controller unit and JDV Rapid Wrapper 2000 software.
SWS-2000 or Customer Supplied Computer system.
Numeric keypad.
Power cable, Interface cableand Y connector.
One of the following tables:

a SWT 1100

b. SWT 2100

c. SWT 3100
SWB40 Wire bin.
Inch hexagon wrench st.
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1.1 Setting up the SW1100

1. Themachine must be setup on arigid table. An unstable table causes Operator
fatigue if the machine is condantly shaking after each movement.

2. Placethe SWT 1100 X/Y table on the sdlected workbench. The adjustable feet
under the table should be used for leveing.

3. Place the SWC-2000 Electronic Controller unit to the left or right Sde of the
X/Y table.

4. Place the computer monitor on top of the SWB-40 wire storage bin.

5. Attach the keypad bracket assembly to the X/Y table. The keypad may be mounted
on either Sde of the X/Y table for the operator's convenience.

6. Place the SWS-2000 computer and SWC-2000 controller a a convenient location,
follow the labd directions at the rear of the computer and controller for connecting
the various equipment cables.

The-Y- connector connects to the computers keyboard port and
recaives input from the keyboard and the numeric keypad.

Com1 connects to the controllers phone style socket.

The 14 pin connector cable connects the controller to the wiring
table.

Connect PCl mouse, VGA monitor and speakers.

7. Set the computer voltage selector switch to appropriate input voltage before
connecting power cord. Use the 115 setting for voltages 110 to 120 VAC, and the
230 setting for voltages 220 to 240 VAC.

8. The controller requires 115 VAC input.

9. See Appendix —A- figure 1 for suggested work-station lay out.
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1.2 Setting up the SW2100/SW 3100 X-Y Wiring Table

1. Before connecting the components the of either the SWT 2000 or SWT 3000 series
wrap systems, the - Y- carrier and front cover sub-assembly (removed for shipping)
needs to be remounted in place. Reassemble as outlined below and shown in

gppendix —A-, fig.2.

a. Removethefour 6-32 screws (ref —A-) from the X-carrier. (ref. H.) These are
used for later re-attachment of the front cover.

b. Placethe-Y- axisassembly close enough to the—X- carrier and connect
the two micro-switch wires to the terminal block on top of —X- carrier ref.
-H-. Connect black to black, red to red.

c. With the pointer on the left hand side, carefully re-ingdl the—Y - axis
assembly onto the—X- carrier. Apply grease if necessary to the two
1/2* shaft holes, to facilitate assembly and make sure that the servo clamp is
loosely mounted to the top of coupling —F-.
The lead screw —C- needsto be held in place during assembly and will fit
into the coupling —F- once the two shafts—B- are seated in the bottom
counter bores.

d. Re-attach the front cover usang the four 6-32 screws removed in step (a)
Four end holes only.

e. Tighten two 6-32 set screws used to secure the shaftsin place. These are
Accessible through center holes—e- in the cover and require a.050” Allen

key.

f. Pogtion lead screw to alow gpproximately 1/8” end play with top plate
-D- and tighten servo clamp.

0. Remove one %220 cap screw from upper left hand corner of —U- channd
and Sx 8-32cap screws.
Pogition Frame —I- so that the large clearance hole in one of the indde
cornersfits over the ¥+ 20 screw head on the upper right corner of the —U-
channdl.
Fasten the —U- channd with the screws previoudy removed.

h. Usethe adjustable feet to level machine.

i. Attach the support struts to secure the frame to table-top. Plumb both sides
verticd before tightening.
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. Arrange the computer, wire bin, controller and other accessories to suit
Persona preferences. See appendix —A- fig.1 for suggested arrangement.

1.3 Connecting the interfaces

See gppendix —A- fig. 3

Key-board and numeric key pad connect to (Y adapter.)

Y adapter connects to processor key-board port.

Mouse connects to PS2 port.

Com-1 connects to telephone style jack at rear of controller.

14 pin cable connector from rear of controller to SW table input.
Speaker connections.

Monitor port

Processor power cable (Verify appropriate voltage setting at the rear of
Processor, before turning on.)

Controller power cable. (115 VAC.)

SeEroa0 o

Note:
Verify all connectionsand power settings before turning on the equipment.
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Note: If Computer system purchased from JDV softwareis preloaded. Thereforeyou
may skip this section.

2.0 _Software I ngtallation.

BIOS Setup

1. At dartup, press <DEL> to enter BIOS setup.
2. Under "Power Management", disable ACPI

3. Exit BIOS, and boot into Windows.

Initid Windows Startup

1. Under “User Info”

2. Name: RapidWrapper2000
3. Company: (Leave blank)
4. Enter ID from WIN98 CD.

Window Setup

Resolution: 800 X 600

Walpaper: Clouds-stretched

Smdl lcons

Lig

Show Detals

Show Hidden Files

Power Management: Enter “never” for “ System Standby”, “Monitor Off”, and “Hard
Disk Off”

NogobkwbdpE

Software Ingdlation

Ingal VB5 from the CD.

Uningdl VB5 usng Windows "Add/Remove Programs’
Ingtal RW2000 from the floppies. Ingtall-directory: c\JIDV
From “Default Disk”, run Ingdll.

Create shortcut to c\JDV\jdv.exe

Change icon. Choose icon from c:\windows\system\shdl132.dl
Edit shortcut name to RapidWrapper 2000

Line up icon.

N U~ wWwNE
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2.1 Oper ator interface.

The RapidWrapper 2000 Operators interface, follows standard windows convention for the
display and activation of tool buttons and pull down menus

1. Passwords.
The default password is JDV. Passwords are case sengitive and can be changed,
modified or deleted by clicking on the security pull down menu. Access privilege at
the adminigrator leve isrequired to make changes or additions.

2. File Pull Down menu.
Sample and tutorid files are located in the JDV directory. We strongly recommend
the crestion of one or more project subdirectories to store the working programs.

3. Mode Pull Down menu.

a. Run mode isused for program execution.

b. Jog mode is used primarily during set up, for non-programmed movements
of the X and Y carriages. Jogging movements are not tracked by the system
andin al casesrequirea“zero” reset.

c. Supervisor mode requires access privileges of Supervisor or higher. Itis
used to reset the program pointer to any desired postion in the program and
continue execution from that point.

d. ReStart mode is used to continue an unfinished job after a shut down or
emergency stop. The program tracks the last completed position and permits
aprogram restart to that position, and continuation of the remaining program
steps. (M achine must be at work zero position when invoking ReStart.)

4. Security Pull Down menu.
4.1. Login (Sdf explanatory.)
4.2. Logout (Sdf explanatory.)
4.3. Adminigration. Is used to access the security screen. System
Adminigtrators, Supervisors and Operators as well as the passwords are
entered on thisscreen by anyone with Adminisirator access privilege.

5. Configuration Pull Down menu. Except for the “ Step Factor,” the default
Configuration parameters are satisfactory for al wire wrapping operations. If
necessary, the customer can change these parameters to better suit his needs.
However, any changes should be made one at atime and the appropriate auto.101
or auto.102 should be run after each change to make sure the machine returns to
zero after each run. Thisis an open loop system and if acceleration, deceleration
or run speeds are st too high, the machine will miscount the steps and
positioning errors will occur.
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6.

7.

10.

11.

12.

13.

14.

The default parameters can be reset manualy or by running the ingdl
program in the “Default datafiles’ floppy disk.

5.1 Step Factor.
A step factor of 5.0 is used for programs using the OKI format.

A gep factor of 2.0 isused for programs using inch units for postioning.
See section 5.0 par. 2.2 for more information.

User Prompt.
Provides the Operator with information relevant to the current wiring position

and any ingtruction deemed necessary by the programmer.

Go To Toal button.
Used to change the position of the program pointer. Requires a Supervisory or
higher accesslevel.

Execute Tool button.
Used after a Go To setting to retart the program at the new pointer position.
Requires a Supervisory or Higher access leve.

Next Direction Display.
A flashing arrow indicates the direction of the next machine move.

Current Status Display.
Sdf explanatory.

Directional Tool buttons.

Used during jogging operations to position the—X- or —Y- axis at adesired
point. The direction keys on the Numeric Key Pad or the Keyboard, can aso
be used for jogging.

Home Tool button.
Usad at any time during program execution to check the zero postion.

Resume Tool button.
Used to return the machine to the previous podtion after checking zero with the
Home Toal button.

ZeroX and Zero Y Tool buttons.
Used to reset zero position for ether or both axes. These buttons are active in

jog mode only.

15. Step Tool button.

Used for incrementally command movement to the next program step. This
function can aso be done with the remote forward switch on the—Y- carrie
or with the enter key on ether the keyboard or the numeric key pad.
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16. Reset Tool button.
Used to reset the program pointer to program start. The machine zero set is
not changed when reset is used.

17.

Testing the system.

NG ~WNE

9.

10.
11.
12.

13.

Turn on controller

Test emergency switch and resat button.

Start RapidWrapper.

Under “password”, type JDV.

Enter jog mode.

Test jog functions using mouse, keyboard, and keypad.

Jog machine to lower left corner.

Load manl.101 for series 1000 or manl.102 for series 2000/3000 from sample
disk.

Enter run mode.

Run program. Turn on controller.

Check enter-key function of keyboard and keypad. Check advance switch on
positioning table.

Load auto.101 for series 1000 or auto.102 for series 2000/3000 from sample
disk.

Run program.
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3.0 Operation

Thefirg gep in performing wire wrgp operations, isthe mounting and dignment of the
pand to be wrapped on the machine frame. Thisis followed by setting the tool rest to the
work zero position.

Before mounting the pand, the operator must ascertain that the orientation of the pand on
the machine, matches the orientation used in the wiring program for the job.

The following steps are typica when mounting awire wrap pand:

1.

Thetool rest must be clear of the mounting area. Select “Jog Mode’ and use the
arrow keysto move the carrier assembly to the extreme right of the mounting area.

The pand is mounted on ether horizonta or vertica tooling bars and is held in place
with thumb screw damps. The tooling bars are positioned and held in place by
machine style sirgp clamps and are tightened with ¥/ 20, socket head, cap screws.
The set up is made much easier, if the mounting bars are plumbed or leveled
reasonably true, before mounting the wire wrap pand.

Completely retract the tool rest and jog the carriage to bring the tool rest closeto
the pins on the wire wragp pand. Adjust the tool rest position to clear the highest
pins on the pand top by approximately 0.1 inches.

Thewire wragp pand must now be aigned, such that the pins are oriented with
Respect to the machine movement.

Sdlect the longest row of pins and move the tool rest to the beginning of row.

Use the wrapping gun with the gppropriate bit and deeve to accurately locate the pin
position. Jog to the opposite end and adjust the board alignment to match the
position of firgt pin. Repeat as necessary until the pins arein dignment.

Typicaly, it takes three to four iterations to dign a pand.

Locate the pin designated as X0, y0. Jog to accurately locate the tool rest at the

zero pogition and click on Zero X, Zero Y, tool buttons. The job is now ready to run.

If the program for the job has not been loaded, click on the file pull down menu,
then click on open to locate and load the appropriate wiring program. Select
“RUN” mode and start program execution. (The STEP tool button, the ENTER
key or the Remote FWD switch on the x-y machine carrier can be used to step
through the program.)

10
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Follow the user prompts on the DV display.

NOTE:
For users who are new to wire wrapping, thereisan Operation Tutorial in
Section 5.0

11
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3.1 Zero Check and Recovery Operations.

1. The RapidWrapper 2000 retains the information for the last completed x-y position.
An emergency stop or an impediment to movement to ether positioning axis will result
in azero loss and requires re-zero of the starting point.

2. Zero Check.
The operator may perform a zero position check from any position, while the machineis
stopped and waiting for the next command.
Click on the Home toal button and the machine will move to the x0, yO postion. Once
the zero position has been verified, the Resume button will return the machine the
previous position.
If the zero position needs to be reset, use the Jog M ode to reset the zero position, then
return to the last completed position as shown in par. 4

3. Emergency stop
The emergency stop (red button on the left Sde of pogtioning table,) will cause the table
to stop indantly and lose al pogitioning and tracking information.
Recovery isasfollows
Make note of the program block for the last executed position in the program.
Exit the RapidWrapper 2000 program.
Depress the Reset switch on the controller.
Restart the RapidWrapper 2000 program.
Jog to, and reset the x0, yO position.
Click on Home. (Mode changes to Homed.)
Click on Reset. (Mode changesto Run.)
Switch to Supervisory mode and double click on program block for the last executed
position. (The Execute tool button legend changes to yellow.)
Click on the Execute tool button. (Machine moves to selected position.)
Click on Step. (Machine completes the move interrupted by the emergency stop.)
Switch to run mode and continue the wire wrapping operations.

4. Re-zeroing.
Other than in emergency stops, the RapidWrapper 2000 retains the pogtion information
for the last completed move. After jogging to reset x0, y0, the recovery isasfollows:
1. Switch to Supervisory Mode.
2. Switch to Restart Mode.
3. Click on Y es (Machine movesto last completed position.)
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5. Reset (axesstopped.)
Recovery isasfollows
When reset is pressed, program pointer moves to the start position
Click on Home (machine movesto x0, y0.)
Click on Reset agan.
Switch to Supervisory Mode.
Switch to Restart mode.
Click on Y es (machine movesto last completed position.)

aghRbhoOoNPE

6. Reset (axesmoving.)
Recovery for areset while the machineisin motion, is the same as recovery for an

Emergency stop except that exiting and restarting the program is not necessary.

13
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4.0 Programming the SW-1000/2000

Aswith any numericd control system, the functioning of the SW machine depends entirely
on the information encoded in the N/C program file. This section describesin detail the
function codes used by the wire wrap machine.

4.1 Attributes

This section describes some of the basic attributes of the wire wrgp machine.  This
information includes the program file format, the definition of the coordinate system used
on the machine and the definition a an program block.

4.1.1 Program formats

The program is encoded in ASCI| .

4.1.2 Coordinate system

The machine uses a Cartesian coordinate system as shown in the diagram below. Both
positive and negative vaues are recognized by the sysem. This meansthat the wire wrap
pand may be mounted at any convenient location on the X/Y table. The origin or zero
location, is set by the operator according to the panel location.

+Y

-Y

The system recognizes that the X/Y positioning data of the program file be specified in

terms of move units. One (1) unit is equivaent to 0.0025 inches or 0,0635 millimeters.
Therefore, to convert an X or Y coordinate value from inches to units, divide by 0.0025. To
convert avaue from millimeters to units, divide by .0635.

4.1.3 Program Block

The machine functions by reading a block of information from the program file and
performing the program codes specified in the block. Each program block is terminated
with an End-of-Block (EOB) character. For ASCII data, the EOB character is an Carriage
Return (sometimes written as<CR>. In addition, an ASCII Line feed character may
follow the Carriage return dthough it is not required.

A program block is defined as the information defined immediatdy following an EOB

14
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character and ending with the next EOB character. Each program block contains dl of the
information necessary for one complete operation by the system as required by the job.

4.1.4 Wire Sequences

A citicd congderation for each wire sequence of program is that the left-most pin be
wrapped fird. Due to the architecture of the wire wrap machine, it is essentid that the tool
rest assembly, does not cover the wire after the firsg end of the wire is wragpped.  If this
happens, it becomes difficult for the operator to handle the wire and wrap the second pin of
the sequence. In fact, this can dso be dangerous. As the tool rest assembly moves to the
second pin, the operaior may tend to hold onto the wire which may pull a finger in between
the tool rest and the panel. Therefore, the programming procedure must be to wrep the left-
mog pin fird. As the machine moves to wrgp the second pin, the first pin will become
exposed. In the event that both pins are a to be same X coordinate the top-most pin should
be wrapped firgt.

4.2 Program Codes

This section describes dl program codes which may be defined in the program file. All
program codes are defined by a single letter followed by a code fidd. The code fidd
specifications for each program code are described below.

4-21 B - Bin Number

The Bin number is normaly specified only ina FROM program block

to specify the bin fromwhich a wire should be used to wrap BIN 001

a FROM/TO connection. Thisfied conssts of the letter code B

followed by athree (3) digit bin vaue which must be padded

with leading zeros. The bin number appears on the second line of the display in the format,

BIN 001. The Bin number will appear on the display only for the program block in which it
is defined. In addition, the Bin code will dso cause the messsge FROM to appear on the
firg line of the diplay.

15
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4.2.2 D - Direction code

The Direction codes consst of the letter code D followed by a direction code digit 1
through 8. The Direction codes are used to specify the movement direction in which tool
res will travel the next time the Step button or Forward switch at the machine tool rest is
activated. When a direction light is illuminated, the operator is informed that the current
tool rest pogtion is a route point for the current wire and not a wrap point. A wire may be
routed using any number of routing points.
D1
D8 D2
D7 D3
D6 D4
D5

4.2.3 | —Index Number Code.

The Index number provides amethod of numericaly

identifying each wire sequence of a program file. INDEX 00001

The FROM program block, which isthe first

program block in a wire sequence, should contain a unique Index number to identity the
wire sequence. It is not necessry to include an Index number fidd in any other program
block. The Index number conssts of the letter code | followed by a five (5) digit index
vdue. This fidd mus be padded with leading zeros to define the five (5) digit fidd. The
index number is normdly a sequentidly incrementing vaue for each wire sequence
beginning with 00001 for the first wire. The index number appears on the second of the
User Prompt window the format INDEX 00001.

424 K - Format ID code

The Format 1D code consists of the code letters K or KA.

Thisfidd dgnifies that the program file is defined in the obsolete OK Indudtries file format.
The first program block of any program file must contain the Format 1D code.

Upon the initid execution of the format ID code, the program fileis identified as OKI
format, and the format message Job is OKI format is displayed as shown at right. (Job is
OKI format.)

Subsequent occurrences within the program only display the format message. In addition,
any characters between the K and EOB character are ignored.

4.2.5 P-PinCode PINO12

The Pin code is used to display athree digit pin number for the pina thetool rest
location. The Pin code consigts or the letter code P followed by three (3) digit pin number
which must be padded with leading zeros. The pin code appears on the firgt line of the User
Prompt window display in the format PIN xxx as shown above. The pin code should only

16
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be used if the pin name can not be explicitly identified usng a quote code (See section
4.2.6).

4.2.6 QO - Quote code

The Quote code consists of the letter code Q followed by a prompt line digit, 1 through 3
followed by a character string which must be terminated by the comma (,) character. The
Quote feature provides a method of displaying messages on the User Prompt display to
direct the operator during the wire wrgpping process. The prompt line digit following the
Quote code letter specifiesthe line or lines a which the Quote message should appear. Line
1 Hectsthefirg digplay line, line 2 specifies the second display line and line 3 specifies
both display lines.

The Index number and bin number are displayed on the second FROM UO1-1
lineof thedisplay during most program blocks which postion INDEX 00001
the tool rest to alocation on the pand. Thisleavesthefirg line BIN 001

of the display available for identifying the pin wrapped.

In the example shown on theright, the program block identifies the wrap point with the
Quote Q1FROM UO01-1, which indicates a FROM wire wrap at the panel location UOHI.
Using the Quote code, the first digplay line may be programmed to identify a FROM block,
aTO block, aVIA route block or any other program block that requires the identification of
the tool rest position on the pand.

In addition, the Quote code can be used to display messages CHANGE TO BIN 002
between wire sequences.

The display can be used to display messages for bin changes, aleve change, a zero check or
any type or operation that the wire wrap operator should perform before wrapping any
additiona wires.

4.2.7 R - Rewind code Returning to sart

The rewind code consists of the letter code R.

The Rewind code should be that find block of the program file. Upon execution of the
Rewind code, the machine repositions to the sart of the program file being used. Once this
is done, the operator may un-mount the finished pand and, it required, mount the next pand
of the same design to be wrapped. The machine is postion a the first program block of the
program file.

4.2.8.0 - T Codes

The T codeis used to specify various functions for the system. There are eight (8) T codes
available and dl are explained below.

17
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4281 T1-From Code

The From code isidentified as T1 and indicates the first wrap FROM
encountered in a program block, the message FROM appears

at the beginning of the firgt display line as shown at right. The FROM code should only be
used if the FROM wrap can not be explicitly identified usng a Quote code (see section
4.2.6).

4282 T2-ToCode

The TO codeisidentified as T2 and indicates the second wrap TO

point of awire. When the.T2 code is encountered in a program block,

the message TO appears at the beginning of the first digplay line as shown a right. The TO
code should only be used if the TO wrap can not be explicitly identified using a Quote code
(see section 4.2.6)

4283 T3- VialLights Code

The ViaLights codeisidentified as T3. When the T3 code is encountered in a program
block dl eight (8) viadirection LEDs of the compass will light.

4284 T4- Zero Code

The zero code isidentified as T4. When the T4 code is encountered in a program block, the
tool rest moves to the zero point. After completion of every 25th wire sequence, it is
suggested to

include a zero check program block to ensure that the machine zero has not been changed.

4285 T5- Alam Codes

The Alarm codeisidentified as T5. This code causes the machine to sound the audible
darm. The Alarm code can be used to gain the operators attention and prompt them to
conult thedisplay for indructions.

4.2.8.6 T6 - Trace Mode Code
Trace mode not supported.

4287 T7 - Auto Cycle on Code

The Auto cycle on codeisidentified as T7. This code causes machine to autometically
execute each program block without waiting for the operator to press the FWD key or
Forward switch.
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A momentary pause of approximately one second will occur before each block to be
executed. The Auto Cycle mode can be terminated by the Auto Cycle off codet8, or by
mouse |eft click on the reset tool bar.

4.2.8.8 T8 - Auto Cycle Off Code

The Auto cycle off codeisidentified as T8. The code causes the machine to end the Auto
cyclemodeif it has been previoudy set. The Auto cycle mode Can dso be terminated by
left clicking mouse on reset tool bar, pressng emergency stop or switching to a different
operating mode. After termination of the Auto Cycle, work zero must be reset.

429 X - X coordinate Code

The machine uses a Cartesian coordinate system (see section 4.1.2). The X Coordinate code
positions the tool rest on the X axisto a postion that is relative to the zero location. This
field consgs of the letter code X followed by apostive (+) or negative (-} sign followed by
afive (5) digit vaue which must be padded with leading zeros. Thetool rest will remain at
the specified X coordinate location until superceded with another X Coordinate code.
Therefore, it is not necessary to define the X coordinate if the tool rest is ready &t the
required X location.

The X and Y Coordinates must be specified in move units (1 unit = 0.0025 inches= 2.5
mils=.0635mm).

4.2.10 Y - Y Coordinate Code

The Y Coordinate code positions the tool rest on the Y-axisto a pogtion that isreative to
the zero location. Thisfield conssts of the letter code Y followed by a positive (+) or
negative (-) Sgn followed by afive (5) digit value which must be padded with leading zeros
Thetool rest will remain at the specified Y coordinate location until superceded with
another Y coordinate code. Therefore, it is not necessary to definethe Y Coordinate if the
tool rest isdready at the required Y location. The x and y-coordinates must be specified in
move units (1 unit = 0.0025 inches = 2.5 mils = 0,0635 mm).

19
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43 Sample Program Blocks

This section describes some sample program blocks that can be found in an OK| program
file

Block Name Block Information Block Description

Format ID KA Thefirgt block of program
must contain the Format 1D code.
The D codeidentifiesthefileasan
OKI/NC program.

FROM | 00001B001X+00400Y +00240Q1FROM U01-1,
The FROM block identifiesthe first end
of awire sequence. This block
contains an Index number, thewire bin
number to be used for wrapping the
sequence, the X/Y location of pand pin
to be wrapped and a pin description.

TO X+00600Y +00200Q1TO U02-2,
The To block identifies the second end
of awire sequence. This block
containsthe X/Y location of the pand

pin to be wrapped and a pin description.

The Index number from the previous
FROM block remains on the display
and need not be defined here.

VIA D3X-00040Y +00200Q1VIA L-1, TheVIA block identifiesa
routing locetion for the
wire currently being wrapped.
The Operator should press
the FWD key to advance
to the next program block.
A wire does not get wrapped
a the VIA location.

Bin Change T503 CHANGE TOBIN 123,
The Bin Change block
indicates that the Operator
discontinue using the current
wire length and that the wires
to follow must be wrapped
using the designated bin
number. The darm code T5

20
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Block Name Block Information Block Description

alerts the Operator to look at
display and change bin
numbers.

Level Change  T4T503 LEVEL CHANGE,

The level change block
indicates that the wiresto
follow must be wrapped at
the next levd.

The darm code T5, dertsthe
operator to look at the display
and ascertain that thereisa
leve change.

Zero Check T4K A

The zero check block, positions
thetool at the zero location of

the pand. This operation

should be performed periodically
every 25 wires, to ensure the machine
zero has not changed.

Rewind R Thefind block of any program
should contain the Rewind
code. This code returns back to
the start of the program file.

44 Program organization Principles

Program organization plays an important role in the quality of work produced by the wire
wrap operator. The better the organization of the program data, the higher the qudity of
work the operator can produce. The operator can do only what the program instructs, and
only in the sequence that occursin the program. If the program is organized for an efficient
wiring sequence, productivity will be maximized. If the program is random and inefficient,
the productivity will be restricted which neither the machine nor the operator can overcome.
This section describes the organization principles that should be followed for the production
of efficiert programs.

To begin, dl nets should be optimized for the shortest wiring path. The shortest wiring path
means that the least amount of wire necessary to wrap the pand is being used, and therefore
the lowest cost in wire. In addition, the shorter the interconnections the less likely there will
be dectricd problemsin the pand due to factors such as wire buildup or noise.
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All wires should be assigned such that both ends of the wire are wrapped at the same levd.
This procedure aids in reworking.

wiresthat are wrapped in adaisy chain method, where one end of awire iswrapped at level
1 and the second end iswrapped at level 2, say require remova of the entire net in order to
change asingle wire. Wrapping both ends of the wire at the same level decreases the rework
time required to make changes.

The ordering of each wire requires great congderation for producing an efficient program.
Efficiently sorting the wires by level, bin and pand location will greatly increase the
productivity of the operator. There are three main types of wire sorting that must be
performed.

1 Sorting each wire by level. The operator should completely wrap dl leve 1 wires
before wrapping the level 2 wires.

2. Sort each wire by bin number. The main advantage a sorting by wire length is that
the operator does not need to read the wire bin number from the display and reach
for anew wire for each wire sequence. Rather, the program should be coded with
an audible darm and a bin change message to announce awire bin change. Only at
this time does the operator have to examine the bin display and take a hand-full of
wiresfor the new bin. The least amount of work for the operator means less fatigue,
less error and higher productivity.

3. Sort each wire by location. Theless the tool rest moves, the less that the operator
has to move and the less the operator becomes fatigued from the work.

A find, but equaly important, congderation for the wiring program is that each wire must

be programmed o that the left-mogt pin of the wire sequence is wrapped firs. This prevents
the tool rest from covering the FROM pin once it has been wrapped. |If the two pinsto be
wrapped are located on the same X coordinate, then the top-most pin must be wrapped first
(see section 4.1.4)
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5.0 TUTORIAL

The Tutoria takes the operator step by step through the operation of mounting the wire
wragp pand, zeroing the wire wrap machine, selecting and executing the tutorid job. In
addition, a description of each program block is given dong with a description of the

disolay.

To begin the wire wrap machine tutoria, the following steps must be followed.

1.

2.

Insert the 3-1/2 in floppy tutorid disk in drive A.

Normadly, the first operation is to mount the wire wrap panel on wire wrap
Machine.

For the purpose of thistutorid, you may photocopy the pand diagramin figure 5.1
and smply tape the diagram to the mounting rails.  See section 2.0 for a detailed
description of mounting the wire wrap pand.

In order for the machine to properly position the X/Y tool rest to the correct pins of
the panel being wrapped, the operator mist set the panel zero location. All X/Y
vaues of N/C program are rlative to the pand zero location.

To st zero, select jog mode and use the arrow keys, to position tool rest at the
desired zero point. The jog mode utilizes an acceleration ramp scheme, to provide
fast mation over long distances and dow motion for short moves.

With the tool rest at the desired location, click left mouse button on the “Zero X”
and “Zero Y” tool buttons,

The next operation is to open the file menu and select the job to run.

Oncein thefile menu, the operator must salect the job by its name that isto be run.
For thistutorid, the job name isDEMO.JOB. To sdect the job, left mouse click on
the file name. The active file name is shown in the * current file” window.

To execute the tutorid job, sdlect “Run” mode, then right click on step button to
high-light. The remote Fwd switch on the wire wrapping machine, or the enter key,
or LH dlicking of the step button; will execute the program code one line at atime.

The tutorid program is now ready to run. Each time the forward switch is pressed,
the machine executes the next program block. the following list describes each
block of the demongtration program. The find block of the program rewinds the job
back to the beginning.

23



JDV PRODUCTSINC. User and Technical Manual

N/C program Blocks
Display

Description

KA

N/C Job is OKI format

INDEX

The format 1D code KA specifiesthe OKI N/C
data format.

| 00001B001X-00120Y-0004001FROM 2-2

FROM 2-2
INDEX 00001
BIN 001

X+00000Y-0004001TO 1-2,

TO 1-2

T503 CHANGE TO BIN 007,

CHANGETO

The index code 100001 specifies the wire index
number. The Bin code BOO1 specifiesthe

wire bin to be used. The X-00120 and

Y -00040 codes specify the position of the FROM
Pin to be wrapped. The quote message Q1 FROM
2-2 gpecifiesthe pin ID at the FROM X/Y

location.

The X+00000 and Y-00040 codes specify the position
of the TO pin to be wrapped. The Quote message Q1
1-2, specifiesthepin ID at the TO X/Y loceation.

The Audible Alarm code T5 sounds the darm.

The BIN 007 Quote message Q3 CHANGE TO BIN
007 informs the operator that the wire bin is required
for the wiresto follow.

1 00002B007X-00240Y-00480Q1FROM 3-13,

FROM 3-13
INDEX 00002
BIN 007

D2X-00120Y-00480Q1VIA 2-13,

VIA 2-13

The index code 100002 specifies the wireindex
number. The bin code BOO7 specifies the wire bin
to be used. The X-00240 and Y-00480 codes
gpecify the position from the pin to be wrapped.
The quote message Q1 FROM 3-13 specifies
the ID at the FROM X/Y location.

A Via sequence specifies arouting point as opposed to
awragpping point. The Direction code D2 specifies that
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N/C Program Blocks
Display

Description

X-00000Y-00080Q1TO 1-3,

the next tool rest movement will be northeast. The X
and Y codes specify the pane location of this via point
and the quote message Q1VIA 2-13, specifiesthe pin
ID of the Viapoint.

The X and Y codes specify the panel location of the
TO pin to be wrapped. The Quote message
Q1TO 1-3 gecifiesThepinID a the TO X/Y
location.

T4T501 CHANGE TO BIN 009, Q2 LEVEL CHANGE,

CHANGE TO
BIN 009
LEVEL CHANGE

The program block istypica for awrgpping level
change. The code T4 returns the tool rest to the

zero location.

The code T5 sounds the audible alarm. The Quote
message Q1 CHANGE TO BIN 009, specifiesabin
change and the Quote message Q2 LEVEL CHANGE,

specifies the change in wrapping leve.

| 00003B009X-00840Y-0044001FROM _ 8-12,

FROM 8-12
INDEX 00003
BIN 009

X-00120Y-00040Q1TO 2-2,

TO 2-2

The Index code 100003 specifies the wire index

The Bin code BO09 specifies the wire bin to be used.
The X and Y codes specify the location of the

FROM pin to be wrapped. The Quote message
Q1FROM 8-12, specifiesthe pin ID at the FROM X/Y
location.

The X and Y codes specify the panel location of the
TO pin to be wrapped. The Quote message Q1 2-2
specifiesthe pin ID at the TO X/Y location.
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N/C Program Blocks Description

Display

R

Returning to sart The Rewind Code R specifies the end of the job
program. It will sound the audible darm and repositon
itsdf back to the beginning of the
program file.

6.0 SERVICEITEMS

6.0.1 LUBRICATION:
The SW tables are equipped with self-lubricating bushings and lead nuts.

6.0.2 GENERAL MAINTENANCE:
In generd, keeping the machine clean is the only maintenance requirement
for the wrapping table. Scrap Kynar insulation from stripped wires will
some times adhere to moving parts and can interfere with proper operation
of the equipment. Vacuuming and/or wiping down after each shift is
recommended.

There are four shafts used to guide the guard belt. These will gum-up

in use and require cleaning. Use a—Q- tip dipped in denatured acohol
to clean once every 3 months.

7.0.  SPARE PARTSLIST

QTY DESCRIPTION PART NUMBER
2 NYLAD BEARING A-12522
1 STEPPER MOTOR (SWT 2100 ONLY) A-12407
1 STEPPER MOTOR (SWT 1100 AND SWT 2100) A-12469
1 EMERGENCY SWITCH A-12524
1 REMOTE FWD SWITCH A-12417
1 FUSE 2A A-10060
2 FUSE 4A A-11700
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PROGRAM CODE SUMMARY

Code Name Code Field Code Function
Bin Number B (3digits) Specifies the wire bin number for the current
program block. The Bin Number appears
on the second line of the display as Bin xxx
N-Direction D1 Lights the north direction LED of the compass
for the current program block.
NE-Direction D2 Lights the north east direction LED of the
compass for the current program block.
E-Direction D3 Lights the east direction LED of the compass
For the current program block.
SE-Direction D4 Lights the south east direction LED of the
compass for the current program block.
S-Direction D5 Lights the south direction LED of the compass
for the current program block.
SW-Direction D6 Lights the south west direction LED of the
compass for the current program block.
W-Direction D7 Lights the west direction LED of the
compass for the current program block.
NW-Direction D8 Lights the north west direction LED
of the compass for the current program block.
Index Number | (5digits) Specifies the machine index number which

will remain in effect until superceded.
the Index Number appears on the second
line of the digplay as INDEX xxx.

27



JDV PRODUCTSINC. Usar and Technical Manual

Code Name Code Fidd

Code Function

Format ID K

Pin Number

P (3 digits)

Quote (1) Q1 (20 characters)

Quote (2) Q2 (20 characters)

Quote (3)

Q3 (40 characters)

Rewind R

From T1

Thefirgt occurrence of the Format 1D
character specifiesthat the N/C program
data to follow is formetted for the wire
wrap machine, and the format message
Job is OKI format is displayed. Thefirst
block of the program data must be aK
followed by an End-of Block character
(EOB Char). Subsegquent occurrences
within the N/C Program display only the
format message. Any characters between
the K and EOB character are ignored.

Specifiesa 3 digit pin number for pin
located at the current tool rest position.
This function need only be used if the

complete Pin name cannot be specified using

the Quote function.

specifies acharacter string of up to 40
characters to be displayed on the both the
first and second lines of the User Prompt
display for the current block. The character
gring isterminated by a comma.(,)
character.

Specifies a character string of up to 20

to be displayed on the second line of the
User prompt display for the current block.
The Character String isterminated by a
comma(,) character.

Specifies a character string of up to 40
characters to be displayed on both the
first and second lines of the display for the
current block. The Character String is
terminated by acomma (,) character.

Causes the machine to rewind to the
beginning of the program file.

Identifies a program block as the FROM
wrap of awire sequence. The message
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Code Name

Code Field

Code Function

To

ViaLights

Zero

Alarm

Trace

Auto Cycle On

Auto Cycle Off

X Coordinate

Y Coordinate

0/0 point.

T2

T3

T4

T5

T6

T7

T8

X (x5 digits)

Y (5 digits)

FROM appears on the second line of
the digplay (unlessthe T1 code isfollowed
by aQ code in the current program block.)

|dentifies a program block as the TO wrap of
awire sequence. The message TO appear on
the second line of the display (unlessthe T1
codeisfollowed by a C code in the current
program block).

Lightsdl 8 direction LEDs of the compass
for the current program block.

Returns the X/Y tool rest to the 0/0 location.

Sounds the audible darm for the current
program block.

Not supported.

Causes the SW to automaticaly execute
each program block without waiting for
operator to press the FWD button.

Causes the SW to end the Auto Cycle mode
if it has previoudy been .
The Auto Cycle mode can also be terminated
by pressing the reset button.

Pogtions the machine tool rest in the X-axis
to a postion rlaive to the machine 0/0 point.
Thetool rest will remain at the specified
location until superceded with another X
code. The X and Y coordinates are specified
in machine units (1 machine unit = 2.5 mils).

Poditions the machine tool rest in the Y-axis
to a pogtion relaive to the machine

Thetool rest will remain at the specified
Location until superceded with another Y
code. TheX and Y coordinates are specified
in machine units (1 machine unit = 2.5 mils).
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End-of-Block (EOB char) Causes the machine to execute the program
codes specified in the program block read.
For ASCII data, the (EOB char) isand ASCII
Carriage Return. For EIA data, it isthe EIA
EOB character.

NOTES

Text appearing in brackets in the Code Field describes the data which must be specified for

the code. For example, the Index Number is defined as | (5 digits) which isthe character “1”

followed by 5 digits. X (+-5 digits) isthe character “X” followed by either aplus (+) or

minus (-) sign, followed by 5 digits.

B) A program block consists of all codes |located between two EOBs.

Appendix A

Fig. 1 Suggested component arrangement.
Fig.2 -Y- carriage reassembly SWT 2000 and SWT 3000 series.
Fig. 3 Computer interfaces.

Fig.4 Tutorid wirewrgp pandl.



Fig. 1
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Fig. 2
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Computer Interfaces
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