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1. OPERATOR SCREENS

Lock

Machine Not Initialized

The machine must be initialized before operation

Control Statistics
Sewing Speed (spm Frame: [ enart [Export
S G Pattem rer
Inches of sewing Hourly Production
Estimated run time:
440 2200 Estimated bobbin remaining: 0.000 in

1.764%

2200 Iwamg Progress ‘

Clear Faull || Reset Bobbin
Chart Options

Figure 1.1 — Initialize Screen

When the machine is started the first screen is the initialize screen. The machine must be initialized prior
to operation. When the Initialize button is pressed the machine will find the zero position for each axis.
First the foot motor will move to find its proximity sensor and set zero. The needle will cycle to find an
encoder marker and move to the up position. The X and Y axis will move to the front left most point where
the proximity sensors are located. Once the X and Y sensors are tripped the X and Y axis will move to the

offset position and set zero. Any sewing fixtures need to be removed from the clamps prior to initializing
the machine.
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Unlock

Not In Position

The machine is not in a safe starting position. Please remove the frame and press the Home button to move to the correct position

(Control Statistics
Sewing Speed (spm Frame; Chart | Export
e 2 Pattem: L:
Inches of sewing: Hou \\P duction
Estimated run time:

|

Clear Fault || Reset Bobbin
Chart Opuom

Figure 1.2 — Not In Position Screen

The machine must be moved to the common starting point prior to starting sewing. This position where
the needle is half way between the frame lock clamps and the clamps are seven inches back from the
needle. A sewing fixture must not be in the clamps when making this move.

440 2200 Estimated bobbin remaining: 0.000 in.
hS!ewmg Progress

tor | Technician Lock

Load Frame

Please scan the barcode of the frame you wish to load

Control Statistics
Frame: 5
Sewing Speed (spm J Chart [ Export
2R ‘ Pin) Pattern: P
Inches of sewing: Hourly Production
Estimated run time
440 2200 Estimated bobbin remaining: 0.000 in

2200 smewmg Progress
9 10 1 12 i 2 3 1 5
Clear Fault || Reset Bobbin
Chart Options

1.764% ‘

0

Figure 1.3 — Load Frame

Once the machine is initialized and in the starting position a fixture can be loaded. Scan the fixture then
place it into the clamps and press the frame lock button. If there is only one pattern assigned to the frame

it will automatically be loaded. If there are multiple patterns assigned to a frame the operator will be
prompted to select one.
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Operator | Technician Lock

Select Pattern

25X16 PATTERN JL 25X4 4 16 3PCS PA

[Control

Page o -

Statistics
Sewing Speed (sp) Frame: 25X16 INSIDE AREA NO ARCS

Chart | Export
Pattern:

Inches of sewing: Hourly Production
Estimated run time:
440 2200 Estimated bobbin remaining: 0.000 in

2200 Sewing Progress
] 0% |

9 10 11 12 i 2 3 4 5
Reset Bobbin
I Chart Options

| crear Fault

Figure 1.4 — Select Pattern

All of the patterns that have been imported to the scanned frame will be displayed. A pattern is selected by
pressing it then pressing OK.
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s

’ Load Frame ’

Select Pattern ‘ ‘ No-Sew ’ ’ 100% i

Ready to start

Control Statistics
Sewing Speed (sp) Frame: 25X16 INSIDE AREA NO ARCS J

Pattern: 25X16 PATTERN JUMP TO CENTER,-7
Inches of sewing: 581.593 Hourly Production

Estimated run time: 1:43
440 2200 Estimated bobbin remaining: 0.000 in

2200 Sewing Progress

9 10 1 12 1 2
Clear Fault || Reset Bobbin
Chart Options

Figure 1.5 — Sew Screen

After the pattern is done loading the machine can be started using the start button and stopped with the
stop button. The Load Frame button will take make the Load Frame screen appear allowing for a new
frame to be scanned and loaded. The select pattern button can be used to choose a different pattern if
there is more than one assigned to the current frame. The No-Sew button can be used to disable the sew
head. The slider in the lower left of the screen adjusts the sewing speed. By pressing on the sewing speed
box a speed can be typed in using an onscreen keypad. The Reset Bobbin button can be used if the

bobbin check is setup. The Information box shows basic information about the current frame, pattern and
sewing progress.

Fault Recovery

A fault can occur for reasons such as: an estop button is pressed, a limit is exceeded, an axis goes down,
or a connection is lost between the controller and a drive. In the event of a fault the machine will stop all
motion and turn off all of the outputs. A message will be displayed in the Information section of the screen.
In order to recover from a fault the condition causing the fault must be fixed and the Clear Fault button in

the lower left Control section of the screen must be pressed. After recovering from a fault the machine
must initialize again.

Statistics
In the lower right corner of the screen is the Statistics section. Pressing the Chart Options button can
configure the chart. The chart can be grouped by Hour, Day or Week. It can either display all patterns

sewn or just one based on a selection and the completion status. The data can also be exported to a USB
drive using the Export option.
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2. TECHNICIAN SCREENS

To enter the technician screens the machine must be unlocked by pressing the lock/unlock button in the
upper right corner of the screen. An onscreen keyboard will appear to type in the password. By default
there is no password. To lock the machine the lock/unlock button is pressed again.

Lock

J Setup l Machine S&(lmgn] Sld\tl>[‘l¥pu(§] Ou(pulal Jugx‘l Nr-a-‘d!e[ Fuul[Evmm!ﬂr Chm,kI Pass\v()ruIExx( To Wm(mwsl

Frames

Import

]
O
N

]

Settings

16X18 INSIDE ARE, 17X15 INSIDE ARE.: 25X16 INSIDE ARE,

Pattems

Delete

e

Control Statistics

Sewing Speed (spm) Frame: J Chart | Export
Pattern!
Inches of sewing Hourly Production
Estimated run time

440 2200 Estimated bobbin remaining: 0.000 in

2200 Sewing Progress
& 0% ‘
9 10 1 12 i 2
Ciear Fault Reset Bobbin
Chart Options

Figure 2.1 — Frames

The frames screen is used to manage the frames on the machine. A frame can be selected by highlighting
it. The settings button can be used to change the settings of the selected frame. The patterns button will
switch to the pattern management screen for the selected frame. The delete button can be used to delete
selected frames. The Import button will switch to the import frames screen.
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Operator  Technician Lock

J s—.mu] Machine smungs] Stalusl Inpulsl Ou(pu(sl Jog] Needlel Fuull Encader Check] Passwnml Exit To Wmm‘:wsl

Import Frames

Select USB Drive:

E\ v Scan for drives

NF FULL FRAME 3 SEGMENTS.dxf

SEARAY 49.5 X 29.5 FRAME PLINE INSIDE.dxf
16X18 INSIDE AREA NO ARCS.dxf

16X18 PATTERN JUMP TO CENTER,-7.dxf

17X15 INSIDE AREA NO ARCS.dxf

17X15 PATTERN JUMP TO CENTER,-7 SHORT Y.dxf
25X4 4 16 3PCS PATTERN JUMP TO CENTER, -7.dxf
25X16 INSIDE AREA NO ARCS.dxf

25X16 PATTERN JUMP TO CENTER,-7.dxf

FOOT RECT.dxf

Control Statistics

Sewing Speed (spm) :’;{:; ; Chart | Export

Inches of sewing: Hourly Production
Estimated run time:
440 2200 Estimated bobbin remaining: 0.000 in

2200 Sewing Progress
“ 0% ‘
- 9 10 11 12 i 2 3 4 5
| Clear Faut | Reset Bobbin
= Chart Options

IE [ I[»]

Figure 2.2 — Import Frames

A USB drive can be placed in the port on the right side of the operator panel. The drawings must be
placed directly on the root of the drive (not in any folders). The drive letter is selected using the drop down
menu. The .dxf files on the drive will be displayed and multiple files can be selected at once by tapping on
the file name. Files can be unselected by tapping them a second time. When the import button is pressed

the selected frames will be imported. If a file fails to import a message will appear along with the files
name.
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Operator | Technician

Lock
Jsunupﬁnacmne Sellmgsl sndlu_sl Inpulsl Oulpulsl Jog] Neeulel Fao(l Encader Checkl Passwmul Exit To w.nur.ws]
Frame: 25X16 INSIDE AREA NO ARCS
Name: 2‘:)( 6 INSIDE AREA NO ARCS %
Barcode: (02539 H Scan Barcode
Control Statistics
Sewing Speed (spm Frame; Chart | Export
g Speed (spm) Pattem: i P
Inches of sewing: Hourly Production
Estimated run time:
440 2200 Estimated bobbin remaining: 0.000 in.
2200 Sewing Progress
0% ’
0 0 0 0 0 0 0
- 9 10 1 12 1 2 4 5
Clear Fault || Reset Bobbin
Chart Options

Figure 2.3 — Frame Settings

From the frame settings screen the name of the frame and the barcode can be changed. The barcode can
be typed in manually or scanned by pressing the Scan Barcode button and scanning the barcode.

Operator | Technician

Lock

J ‘;nm;j Machine Seumgs] Sldlu&] Inpulsl Oulpulsl Jog] Ncedlel Fum] Encoder Crve(;kl Passwmu] Exit To Wm(mwsl

Patterns (Frame: 25X16 INSIDE AREA NO ARCS)

Settings

]

25X16 PATTERN JL 25X4 4 16 3PCS PA

e

IControl

Statistics
Sewing Speed (spm) ;’:lgfw Chart | Export

440

Inches of sewing:
Estimated run time:

2200 Estimated bobbin remaining: 0.000 in.
Sewing Progress
I o |

H,AP(H tion

Clear Fault || Reset Bobbin
Chart Opnonc

Figure 2.4 — Patterns

The patterns screen is used to manage the patterns assigned to each frame. The import button will open
the Import Patterns Screen. The import patterns screen operates the same way that the Import Frames
screen does. The settings button will open the Pattern Settings screen. Settings for the back tack, back

tack length and (the other setting) can be changed here or set to use the machine setting. The delete
button can be used to delete selected patterns.
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Operator | Technician

Lock

Selup | Machine Settings

SXalusl Inpulsl Ou(pulsl Jog] Needle[ Fooll Encoder Checkl Passwurdl Exit To Wmduwsl

Maximum Sewing Speed (Cont.); 2200 |spm
Maximum Sewing Speed (Interm.): spm

Wiper

w
auxFoot - IER
Back Tack Length 5
Number of Back Tacks
Stitches Per Inch

Full Bobbin Length El in. (0=disabled)

Thread Break Threshold. 200 ms (O=disabled)

e W
Calibrate Offset...

[Control Statistics
Frame: 16X18 COMPLETE WITH INSIDE AREA
Sewing Speed Chart| Export
wing Soeed (epm) Pattem: 16X18 PATTERN JUMP TO CENTER,-7 | — o LExbo!
Inches of sewing: 409 126 Hourly Production
Estimated run time: 1:12
440 2200 Estimated bobbin remaining: 0.000 in

2200 Sewing Progress
0% l
9 10 1 12 7 3 3 3 7
‘ Clear Fauit Reset Bobbin
: : Chart Options

Figure 2.5 — Machine Settings

Continuous or Intermittent motion can be selected from this screen. Using intermittent motion the frame
will only move when the needle is out of the material. The Maximum sewing speed can be set for both
types of motion. The minimum speed that the machine will run is 150 SPM. Settings for stitches per inch,
back tack, bobbin check and thread break can also be set here. The outputs for the Wiper and Aux Foot

can be enabled or disabled here.

Operator [ Technician Lock
[setwp] Machine Settings| status [Inputs[§ [ 900] Needie[ Foot | Encoder Creck| Passwora [ Exit To windows|
[ seving [@Frame locked
@Suwemed .X or Y limit exceeded
!i]Thread break enabled Imhahze not complete
i‘l’hread break detected @Aborl or fault expecting reset
@X axis servo fault .ESTOP fault
li]v axis servo fault .Comm fault
[ Needie axis fault [ Bobbin empty
@FOO( fault XY offset out of range
[i] XY initialized Pointer error
@Sew head initialized @Al start position
Control Statistics
i Frame: 16X18 COMPLETE WITH INSIDE AREA
Sewing Speed (spm
2 {5ei) Pattern: 16X18 PATTERN JUMP TO CENTER,-7
Inches of sewing: 409.126 Hourly Production
Estimated run time: 1:12
440 2200 Estimated bobbin remaining: 0.000 in
2200 Sewing Progress
ﬂ 0%
0 [ 0 0 [ 0
- 11 12 i 2 3 4 5
‘ Clear Fauit Reset Bobbin
| ] Chart Options

Figure 2.6 — Status
The status screen shows the current state of the bits in the status register.
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Operator  Technician

Lock

[ Selupl Machine Seuings] Slalus] Inputxl ompuls] Jog] Needle[ Fool] Encader Check] Passwurdl Exit To Windowsl
[ Limit Left [@Home PE
[ Y Limit Front [Restart P8
Foot Limit Wrreme PB
hread Break [ Bovbin PB
E Stop Left Slarl PB
[ E Stop Right [str Pe
E Stop Center
Statistics
Sewing Speed (spm Etame
ch {spm) Pattern:
Inches of sewing: Hourly Production
Estimated run time: 1
440 2200 Estimated bobbin remaining: 0.000 in

‘ e

Figure 2.7 — Inputs

Sewing Progress

0%

The Inputs screen shows the state of the inputs.

Operator| Technician Lock
[ Selupl Machine Seuings] Slalusl Inpu!sl Outputs [ Jog] Needle[ Fool] Encader Check] Passwurdl Exit To Windowsl
Frame Lock Top Air
Plale Dammm Air
[ ez Cut Ve
[ ez Tension [ Aux Foot
[
Statistics
Sewing Speed (spm Frame:
2k {sem) Pattern:
Inches of sewing: Hourly Production

440 2200

‘ e

Figure 2.8 — Outputs

Estimated run time:
Estimated bobbin remaining: 0.000 in

Sewing Progress

0%

The Outputs screen has buttons to set and clear each of the outputs. The check boxes indicate the status

of the output.
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Operator  Technician

[ Semp] Machine Seuings] sxams] Inpulsl Oulpulsl )ugl Neergal Fool] Encader Chsck] Passwnrdl Exit To Wmdowsl

Lock

Back
Jog RPM

- o

[Control

Sewing Speed (spm)

2200

440 2200

Statistics
Frame: 16X18 COMPLETE WITH INSIDE AREA

Chart | Export
Pattern: 16X18 PATTERN JUMP TO CENTER,-7
Inches of sewing: 409.126

Hourly Production
Estimated run time: 1:12
Estimated bobbin remaining: 0.000 in

0% ‘

Sewing Progress

| 9 10 1" 12 1 2
‘ Clear Fault || Reset Bobbin
(] Chart Options

Figure 2.9 — Jog

CNC QUILTER

The jog screen consists of controls to jog the frame. The speed can be changed by tapping the Jog RPM

box and typing in a new speed.

Operator  Technician

[ Semp] Machine Seuings] sxams] Inpulsl ompuls] Jog] qum] ,\[ Encader Chsck] Passwnrdl Exit To Wmdowsl

Lock

Jog RPM

S

Set Needle Up

Go To Needle Up

[Control

Statistics
Sawing Sbesd (som Frame: 16X18 COMPLETE WITH INSIDE AREA [ Cran [ Export
2k {sem) Pattern: 16X18 PATTERN JUMP TO CENTER,-7 “ £
[I Inches of sewing: 409.126

Hourly Production
Estimated run time: 1:12
2200 Estimated bobbin remaining: 0.000 in

2200 Sewing Progress
ﬂ 0% ‘

440

0
9 10 11 12 1 2 3
‘ Clear Fault | [ Reset Bobbin

Chart Options

Figure 2.10 — Needle

Consists of controls to jog the needle, go to needle up and set needle up. The set needle up button will

make the current position of the needle the up position.
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Operator| Tect Lock
l Srﬂug\l Machine E»ellm::sl Slnluhl m;m»l o.,um;\] Jmu[ thx”r‘[ F m.[ Encoder cm,kl Rmmyu] Exit To er‘.uwsl
Collision Area
Raise Foot Enable Needle
§ Load Drawing
Lower Foot Disable Needle
Set Sew Position Set Up Position
Go To Sew Position | | Go To Up Position | [Go To Down Position
Control Statistics
- Frame:
Sewing Speed (spm
=P 15p) Pattern:
Inches of sewing Hourly Production
Estimated run time:
440 2200 Estimated bobbin remaining: 0.000 in
Sewing Progress
i |
9 10 1"
Clear Fault Reset Bobbin

Figure 2.11 — Foot
The foot screen has controls for moving the foot, positioning the foot, setting the positions, and loading a

drawing for the outline of the foot. The sew position is the position that the foot will be in when sewing, up
position is where the foot is at its highest position.

To set the sew position the foot should be jogged to the expected position and then the Set Sew Position
button is pressed. This will overwrite the previous sew position setting.

To set the up position the Set Up Position button is pressed. The needle will be moved to the up position
and the foot will be moved to zero and disabled. The cover over the foot servomotor is removed. The shaft
of the motor then needs to be rotated to the mechanical maximum height for the foot. With the shaft is
held at the highest position the Set Up Position button is pressed. This sets the maximum foot height for
the machine and overwrites the old setting.

A drawing of the outline of the foot can be imported using the Load Drawing button. The procedure for
loading the foot outline is the same as loading frames and patterns.

AUGUST 2017 Page - 13



ABM INTERNATIONAL INC.

IM-3510

Operator  Technician

Lock
[ Selupl Machine Seuings] Slalusl Inpu!sl ompuls] Jog] Needle[ Fooll Encoder Check | Password ] Exit To Windowsl
Disable X X Position: 599057
Disable Y Y Position: -102174
Disable Z Z Position: 158
Statistics
Sewing Speed (spm)

Frame: 16X18 COMPLETE WITH INSIDE AREA

Inches of sewing: 409.126

H Pattern: 16X18 PATTERN JUMP TO CENTER,-7

Estimated run time: 1:12
440

Hourly Production
2200 Estimated bobbin remaining: 0.000 in

Sewing Progress

0%

‘ e

Figure 2.12 — Encoder Check

CNC QUILTER

In this screen the X, Y, and Needle motors can be disabled and enabled. The value of the encoders is
displayed.

Operator  Technician

[ Selupl Machine Seuings] Slalusl Inpu!sl ompuls] Jog] Needle[ Fool] Encader Check] Password | EXILTO gmduwsl

Lock

New password

L]

Re-enter new password:

]

Statistics
Sewing Speed (sp) Frame: 16X18 COMPLETE WITH INSIDE AREA

Inches of sewing: 409.126

H Pattern: 16X18 PATTERN JUMP TO CENTER,-7

Estimated run time: 1:12
440

Hourly Production
2200 Estimated bobbin remaining: 0.000 in

Sewing Progress

0%

‘ e

Figure 2.13 — Password
The technician password can be changed.
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Operator  Technician

Lock
[ Selupl Machine Setungs] sxams] lnpulsl Oulpu(sl Jog] Needlel Fooll Encader Chet;k] Passwnrdl Exit To Windows

Laurch at startup
;Launch in fullscreen mode

Exit To Windows

[Control

information

Frame: 16X18 COMPLETE WITH INSIDE AREA

Chart | Export
Pattern: 16X18 PATTERN JUMP TO CENTER,-7
Inches of sewing: 409.126

Statistics
Sewing Speed (spm)

Hourly Production
Estimated run time: 1:12
440 2200 Estimated bobbin remaining: 0.000 in

2200 Sewing Progress
] 0% |

0 0 0 0 0 0 0 0
[ =1 9 10 1" 12 1 2 3 4
||GiearFault || Reset Bobbin
L Chart Options

Figure 2.14 — Exit To Windows

CNC QUILTER

In the exit screen the settings for launching the program on startup of the computer and launching in full

screen mode are present. The application can be closed from this screen.
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Operator| Technician
Selup| Machine Settin I smuh] mputxl Ol.tgml.\l Jug] Nr?(ﬂk‘l me] Encader cn»«_r..@ P.as.swryrul Exit To Wmuuwsl
Calibrate XY Offset

b ‘ Lock

Enable Needle

Back

Jog RPM:

‘ Enable XY ’
Disable Needle ‘

Disable XY ’

Left Right ’

Move To Point ‘ Set Offset ‘ ‘ Cancel ’

b Statistics
Sewing Speed (spm) Frame: -

Pattem
Inches of sewing Hourly Production
Estimated run time:

440 2200 Estimated bobbin remaining: 0.000 in

1
Sewing Progress
IL 0% ‘
9 10 1 12 1 2
Clear Fault || Reset Bobbin
Chart Options

Figure 2.15 — Calibrate XY Offset

The Calibrate XY Offset screen is accessed from the Machine Settings screen. Using this screen and the
calibration plate the offset can be reset. There is a hole in the center of the calibration plate located
directly between the clamps in X and 4 inches from the clamps in Y. With this fixture in the clamps the
jogging controls can be used to place the hole in the plate directly below the needle. It is recommended to
use a low jog speed when the hole is close to make small adjustments. The Enable and Disable XY
buttons can be used to disable the X and Y axis and to move them manually. The Move To Point button
will move the fixture to the point based on the current offset. The X and Y axis must be enabled and the
frame locked to use the Move To Point and the Jog functions. Once is the hole is directly below the needle
the Set Offset button is pressed. After setting the offset the machine must be reinitialized.
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3. FRAME CREATION

Frame drawings must: be in the form of R2000 through R2013 ASCII .dxf drawing files, have the origin
located at center of the left clamp, have a layer named INSIDE_AREA and be drawn to scale in inches.
The INSIDE_AREA layer can have only one closed POLYLINE that represents the inside of the frame.
The closed POLYLINE must be the only entity on this layer. The POLYLINE can be closed using either the
closed property or by making the start and end point the same. The machine will use the inside of the
closed POLYLINE on the INSIDE_AREA layer to check if a pattern will fit in the frame before running.

Any other layers and the entities on them will be used for display purposes only. The supported entities
that can be used for display purposes are listed below. TEXT can be included but will not be displayed.

Supported entities for Frame drawings:
LINE

ARC

POLYLINE

SPLINE

ELLIPSE

CIRCLE

BLOCKS

S
i L

17"x15"

1

A A A

|
|
|

\L
|
|
|

Figure 3.1 — Frame Example

The white shape in the center of the frame is the polyline on the INSIDE_AREA layer. All of the other
entities are on separate layers and are only used for display purposes on the machine. The TEXT will not
be displayed on the machine. All frames must be in this orientation. The complexity of the INSIDE_AREA
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layer will dictate how long the keep out zone check will take. On a frame like the one shown in Figure 3.1
the arcs on the inside area layer could be converted into straight lines as shown in Figures 3.2 and 3.3.

Figure 3.2 — Outline with arcs Figure 3.3 — Outline without arcs
The outline in Figure 3.2 is the original layout for the INSIDE_AREA layer. The INSIDE_AREA in Figure
3.3 was edited to remove all of the small arcs and decrease the keep out zone check time.

4. PATTERN CREATION

Patterns must: be in the form of R2000 through R2013 ASCII .dxf drawing files, have the origin located at
center of the left clamp and be drawn to scale in inches. All patterns must be a complete loop originating
from a starting point. Patterns consist of two layers: SEW and NO_SEW. The SEW layer contains the
pattern that will be sewn. The NO_SEW layer consists of jump movements that will connect the sew
segments and move to the common starting and ending point. The NO_SEW layer can consist of only
LINE entities. The .dxf can contain other layers however they will be used for display purposes only.

The supported entities for the SEW layer are:

LINE

ARC

POLYLINE

SPLINE

ELLIPSE — ELLIPSES must be open (Elliptical Arc)
BLOCKS

Any other types of entities must be converted to the supported types in order for the pattern to be
imported. An example conversion is with a TEXT entity: in AutoCAD and DraftSight text can be converted
to a closed POLYLINE using the command TXTEXP and can then be converted to LINES and ARCS
using the EXPLODE command.

Entities on the SEW layer can be connected point to point at their start and end points to construct a
single sew segment. A thread cut will occur at the end of the sew segment. Sew segments can be stacked
on top of one another to sew a segment multiple times. The NO_SEW jumps must start and end on the
same points as the segments they are connecting. Back tacks are configured in the machine and pattern
settings and do not need to be included in the drawing.
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= W
#

N,

17"x15"

Figure 4.1 — Pattern Example
The green entities make up the sew segments on the SEW layer. The yellow lines define the jumps on the
NO_SEW layer. Note how the NO_SEW moves are used to move around the protrusions in the frame.

5. FOOT OUTLINE CREATION

Foot Outline drawings must: be in the form of R2000 through R2013 ASCII .dxf drawing files, have the
origin located at the needle and be drawn to scale in inches. The outline must be a closed POLYLINE.
The POLYLINE can be closed using either the closed property or by making the start and end point the
same. The POLYLINE must be the only entity in this drawing. The layer that the outline is on can have any
name.

Note: The number of intersections of the outline will dictate how fast the pattern keep out zone will be
checked. While the keep out zones only have to be checked once for each pattern and foot combination
using a complex foot outline may be prohibitive due to the increased keep out zone check time. Arcs will
significantly increase the time needed for the check. It is recommended to keep the Foot Outlines
relatively simple. Refer to Figures 5.1 through 5.3 for an example of how to reduce the complexity of the
foot outline.
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Figure 5.1 — Foot outline
This is a drawing of a foot that represents the actual outline of a foot. Because of the large circular arc
section this outline may take a large amount of time to check the keep out zones.

Figure 5.2 — Foot outline without arcs
In this outline the circular portion of the foot was converted to an octagon. This reduces complexity of the
outline and the time required to check the keep out zones.

Figure 5.3 — Foot outline rectangle
Here the outline was expanded to be a rectangle, which further reduced the complexity of the drawing and
the time required to check the keep out zones. This type of a drawing should work for most configurations.
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