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1.0: Overview - Standard Stitch Regulation

The Innova is equipped with a machine controllat trandles all of the electronic functions of thechine.
The controller performs the following tasks:

» stop and start the sewing motor

* maintain and adjust sewing speed

» perform needle positioning - up and down

» display sewing speed

» display electronic error messages in case of failur

e maintain stitches per inch (if equipped)

» deactivation of stitch regulation if idle for maiean 20 seconds (if equipped)

When the power switch is turned ON, the machingrotiar defaults to the main screen (Figure 1B)om this

screen, the user can turn stitch regulation ONFF Qf equipped), adjust needle stop position UPNrand
adjust the sewing speed when in manual sewing mode.
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Figure 1.0 — Main Screen

The needle stop position is toggled between updameh by pressing the button marked “4”. The upjrgt
section of the screen displays the current needfemsition “UP” or “dn” (down).

The stitch regulator, if equipped, is turned ON @teF by pressing the button marked “5”. When ktitc
regulation is active, “Sr” will appear on the displ When stitch regulation is turned OFF, the “Biil not be
visible and manual sewing mode is active.

Sewing speed in manual mode (SR off), can alsahestd on the front of the control panel by usimg
buttons marked 0,1,2, and 3. Each time the bugtgmédssed, the digit which corresponds to thabhuiill
increase by one. The 0 button adjusts speed Bedrin single digit increments. The 1 button atijuspeed
from 10-90 in increments of 10. The 2 button adjsgteed from 100-900 in increments of 100 and thett®n
adjusts speed from 1000-3000 in increments of 100%; value entered that is less than 75 or grahter 3000
will revert to the closest default value, 75 or G00

Proprietary information of ABM INTERNATIONAL, Inc. furnished for customer use only. 2
No other uses are authorized without the prior written permission of
ABM INTERNATIONAL, INC.



ABM International, Inc. Series: 1018/1022/1026 V1.0
Model: Innova Longarm Quilting Machine Stitch Regulation User Mahu

The “mode” button allows the user to navigate tigtouarious screens that provided technical assistag well
as stitch regulation adjustment. The “mode” buttmay also be used to lock out the controller sotloat
modifications can be made. This may be helpfulmdiéowing inexperienced users to use the machine
unattended. Pressing and holding the “mode” butiomore than 2 seconds will put the controllepint
“LOCK” mode. The word “LOCK” will be visible on th screen when enabled. To disable the lock, presds
hold the “mode” button for more than 2 secondse Word “LOCK” will turn off when the mode has been
canceled.

Before setting the stitch regulator the user shounlderstand the basics of the system. Stitch régnles used
to maintain stitches per inch during quilting. Wihe regulated mode the machine will automaticattgelerate
and decelerate based on the quilting operator'ssmewnts. This occurs when the encoders mounteldeon t
tracks send digital pulses to the controller whitturn increases and decreases the voltage tmdlb@ running
the sewhead. The number of stitches per inchlisddjustable from 5-15 stitches per inch. Weoremend
that you set your machine between 8 and 12 stigbesich to achieve the best results. The folhgwsteps
will walk you through setting the stitches per inalljusting minimum stitch speed and turning stiedulation
(SR) on and off.
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Figure 1.1 — Stitches per inch screen

From the main screen (Figure 1.0), press the “mbdé&bn three times. The stitches per inch sc(Eagure
1.1) will now be visible. From this screen, theusan adjust the stitches per inch between 5 &ndde
buttons 0 and 1 to modify the value. Pressingtbatton will adjust the SPI value between 0-Micréments
of 1. The 1 button will adjust the value betwee®in increments of 10 (NOTE: 15 is the maximunueal
allowed). When the value is modified, it will bagb flash. To store the modified value in memangss and
hold the “1/2/SET” button until the value stopssfiing.

While in the stitches per inch screen (Figure 1Hg,operator may adjust the stitch regulator mimmspeed
(SrSPD). Quickly press and release the “1/2/SHitdm. The stitch regulation minimum speed scrééguie
1.2) will now be displayed.
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Figure 1.2 — Stitch regulation minimum sew speedest

The SrSPD value controls the speed at which thérguimachine motor runs when the head is at rest (
movement). A value of zero would mean the heagsssewing when the operator stops moving the machin
A value greater than zero, between 75 and 500, srbansewhead runs at that set speed when themadstit
rest (no movement). ABM prefers to not use an BrSétting (factory set to 0). SrSPD has been irsdte
industry to combat large stitches when accelerdtiegnachine from a stand still or in sharp corndfrshe
SrSPD is set too high, the user may notice a sigmit amount of very small stitches in sharp careerd starts
and stops. Adjusting the SrSPD to a lower settiag help solve this problem. Again, the 0,1, andi®dms are
used to set the value between 0 (off) and 75-30@& value will flash when it is being modified. eBs and hold
the “1/2/SET” button until the vale stops flashinbhis will lock the new value into memory. Quiglkiressing
and releasing the “1/2/SET” button will toggle betm the SPI menu and SrSPD menu. Pressing thee"mod
button once in either screen will bring the usearidta the main screen (Figure 1.0).

Once all of the values are adjusted, the userstaaystitch regulation. Press and releaserbengstart button
on the handle bar. If SrSPD is set to zero, thehmacstarts to sew only when the head is movedytaiaing
the stitches per inch set. If SrSPD is set to seahge other than zero, the machine will startew at the set
speed. Stitching speed will only increase if theslirge is moved fast enough to require a speedaserto hold
the proper stitches per inch. (NOTE: Setting tHeF®) too high may result in poor stitches per inch
consistency).

Press and release the green button again to #ipretgulation. This will allow the user to mathe quilting
machine to a new position without sewing. The butt@arked “5” can be used to turn stitch regulatbarand
off. If “Sr” is not visible on the main screengtmachine is in manual sewing mode.
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1.1: Quick Reference

Operating in manual mode —

Step 1: Quickly pressing and releasing the (Rethnd button will toggle the machine between teed
up and down position.

Step 2: Press and release the (Green) right hatmhland the sewhead will start to run
Step 3: Press and hold the (Green) right hand mattd the sewhead will increase sewing speed.
Step 4: Press and hold the (Red) left hand buttdritze sewhead will decrease sewing speed.

Step 5: Press and release the (Green) right hatmhlagain and the sewhead will stop.

Operating in stitch regulated mode —

Step 1: Quickly pressing and releasing the (Rethknd button will toggle the machine between teed
up and down.

Step 2: Press the #5 button on the control partebtirch regulation (SR) is activated. The mairesorof
the display will show “Sr” when stitch regulatiomactivated.

Step 3: Press and release the (Green) right hatwhtand the sewhead will start to run
Step 4: The faster you move the machine the féstélt run.

Step 5: The slower you move the machine the slawat run.

Step 6: Press and release the (Green) right hatmhlagain and the sewhead will stop.

Step 7: Press the #5 button on the control partekttth regulation mode will turn off.
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2.0: Overview - Lightning Stitch Controller

The Innova Lightning Stitch kit provides the usethvthe most advanced stitch regulation systemlaivig today.
The system consists of two encoders, a contr@legmplifier, a motor and an operator interfacegefber these
components provide a closed loop stitch regulagiggtem that provides significant improvementsiittistength

accuracy.

The encoders, which are identical to the stand@ahgegulation assembly, detect physical positiod velocity of
the Innova quilting machine relative to the franfes the operator moves the machine to the frortk deft or
right, the encoders relay digital information te #tontroller about the direction, velocity and fiosi of the
machine.

The controller processes the incoming informatimmf the encoders and makes informed decisions dlmyuto
operate the Innova based on inputs, outputs andp@rator interface. Once the controller has datexd it is
necessary to change the motor speed, digital irdthom is relayed from the controller to the ampiifi

The amplifier provides the controller the muscledhed to drive the motor. This allows the systermaditieve
extremely high acceleration and deceleration ratesallows the controller to maintain constant ggee
Additionally, the amplifier provides information tfe motor position, velocity and state back todbetroller
thereby closing the loop. The amplifier and cohltrave built in LED arrays to aid in troubleshogfif problems
are encountered. However, for the majority of siséite encoders, controller, amplifier and moter@mponents
that will operate behind the scenes with no neeaddjustment or in-depth knowledge. The last conegmo of the
system is the operator interface (see Figure 2.0).
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Figure 2.0 — Main operator screen of a LightninigcBt

The operator interface provides the Innova useattikity to modify settings of the lightning stitebgulator as well
as maintain and troubleshoot problems if needetietthe Innova is turned on, the Lightning Stitohteoller and
interface will take a few moments to boot — usud@yseconds to 1 minute. The boot up proceduosvalthe
controller to check that all components of the aystare functioning properly. If problems are degdcthe
controller will notify the user through the openaitaterface. Though not required, it is recommenthed the
machine be allowed to boot up completely beforenagting to operate the machine. This will ensheg all
components function properly. Upon completion sfiacessful boot up, the main operator screen witlisplayed.
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The system has been built in such a way that tieeface is not imperative to the operation of th&tem. This
means that if the interface were to fail, the Iighg stitch assembly would still function and ogeraased on its last
parameter settings for stitches per inch and ggilthode. However, without a working interface, seé&ings would
be unchangeable.

3.0: Lightning Stitch Operator Interface

The main operator screen provides all of the nesddihgs for quilting on a day-to-day basis. Sheeen also
contains buttons that allow access to additionaests where more technical parameters may be adjushe
version of Lightning Stitch screen software runnamgthe machine can be found in the lower righteoof the
screen directly above the SETUP button.

Starting in the upper left corner of the screem¥wethe Lightning Stitch Logo you will see the cuttspeed. The
number directly below the text is the actual vadfiehe Innova sewing machine during Regulated, NMaaad E-

corder mode. To change the speed in manual moe®perator has two choices. Pressing and hotbingreen

button on the front or rear handle bars of the Wanwill increase the speed. Pressing and holdiagmhite button
on the front or rear handle bars of the Innova déitrease the speed. Accessing the SETUP scréeatiswiallow
the operator to manually enter a numeric value.
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Figure 3.0 Main operator screen of a Lightningctit

Directly to the right of current speed is Bobbirrémaining. This is a valuable tool that helpsé¢exthe operator
informed of the amount of thread left on the bobbline value is a countdown percentage based orethelated
sewing distance recorded by the controller. Pngstsie RESET button returns the value to 100% aifies a
bobbin change to the controller. The Bobbin % ri@ng value is adjustable in the setup menu antibeil
discussed later.

Directly to the right of the Bobbin % remaining walis the Stitch/Inch which stands for stitchesipein. Touching
the value below the text brings up the keypad [8gere 3.1). Any value between 3 and 22 may beredt
Touching the ENTER key will close the keypad antbrd the setting. Any value outside the range béll
disregarded. Setting a value of 5 or less putd.itpetning into AUTO-BASTE mode. This allows theeayptor to
move the machine at a slow speed and the machlhpesfiorm a rapid single stitch at the correctctes per inch.
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Figure 3.1 Keypad on main operator screen.

Directly below the Stitch/Inch value is the TIEOB&tton. Pressing the TIEOFF button will causerttahine to
make a pre-determined number of stitches whiledstgnstill. The value for the number of stitchesdjustable in
the SETUP screen.

To the left of the TIEOFF button is the JOG buttétressing and holding this button will make thechiiae jog at a
slow constant speed. The speed of the JOG isdjustable.

To the left of the JOG button is the PICKUP buttdressing the PICKUP button will cause the mactonmake a
single stitch in the material so that the bobbnedld can be brought to the top of the quilt.

Directly below the PICKUP button the Sensitivitidglr. The adjustment is such that the closerlilerss to the
top, the more sensitive the motor will be to speleaihges. The correct sensitivity is ultimatelyalser’'s choice but
ABM recommends the lowest possible setting for gday quilting. If small intricate work must be acaplished,
a higher sensitivity will help to ensure consiststitthes per inch. If higher speed work with |@vegeeping
movements is to be performed, a lower sensitivity/lvelp to smooth out the machine speed adjustmerdating a
smoother operating machine and more consistenhsjitality and look.

Directly to the left of the Sensitivity slider isd three position sewing mode toggle. The thrisetable positions
from left to right are Regulated, Manual and E-esrdTouching the toggle switch will advance thétslvby one
setting. When the toggle is pointing toward Retpdahe Innova is set for stitch regulation modiais mode will
vary the speed of the machine based on how fadbarthe machine is moved. In this mode, the et will
maintain the set number of stitches per inchhéftoggle is set to point to Manual, the machinéhe set to
manual sewing mode. The machine will run at a wonispeed determined by the current speed v&peeds may
be adjusted with the green and white buttons anbgually entering a value under manual speed IISEEJP
screen as discussed earlier. The final mode dbiipgle switch is E-corder. When the toggle potatthis label the
machine is in E-cording mode. If an E-cording usiiattached to the machine, the unit will enallé kay cord
down under the stitch as the machine is moved. ni&ehine is limited to 1200 RPM in E-corder stitegulated
mode. Itis important to remember that even thabhghmachine is equipped with a stitch regulatds, possible to
over-speed the machine and cause big stitcheéhe BOO0 RPM limit in Regulated mode or the 1200/Ri#fnit in
E-corder mode is exceeded, stitches larger thacteel will be produced.

Directly below the Sensitivity slider is the reddweith an X. This box is the exit button that wallow the operator
to exit out of the operator interface software andess the screens operating software. Only atioesperating
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software if instructed to do so by an ABM technici# the button is accidently pressed, cycle tbegr of the
machine OFF and then back ON to re-boot the system.

The button directly to the right of the red X asmsthe system status screen (see Figure 3.2n thie screen the
user may confirm the correct functioning of thelgugtons and the X and Y axis encoders. Pressiddnalding
the button will change the color of the specifiathp. Releasing the button will return the lamp biaciks original
color. Moving the machine left or right will chaathe value of the X position. Moving the machioenfard or
backward will change the value of the Y position.
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Figure 3.2 System status screen

Touching the PREV button returns the user to tleeipus screen — in this case the main operatoescre
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On the main operator screen (Figure 3.0), the huttcated in the lower right corner is the SETURtdiu

Touching this button will access the system setupen (see Figure 3.3). The system setup scremmsathe user to
adjust manual mode and stitch regulator mode valA#sof the values are adjusted by touching thenber below
the text and entering the desired numeric valub thi¢ keypad and pressing ENTER. Values outsideahges of
the individual settings will be disregarded.

LIGHTNINIG
S TiTCH

SYySTrEmM SETLIA

Bobbin Length

Manual Spet;d ;{:
o 950

| speed Meedle Position

Encoder Diameter
1.25

Tie Offs

PrREV

Figure 3.3 System Setup screen

The Bobbin Length value is the distance in yardghefthread on the bobbin. Larger thread sizesalldw less
thread to be wound on the bobbin and thinner ttre@ali allow more. Adjust the value as needed miost cases,
this will be an experimental value. An initial valof 100 to 120 is a good place to start. Makastiohents as
needed.

The Manual Speed value is the constant speed tiowdnwill operate when turned ON or OFF by the grieatton.
The user may enter any number between 75 and 3B8Q R

The Start Speed value allows the user to set amimi sewing speed for stitch regulated modes. rigetitie value
to 100 will cause the Innova to run no slower th@A RPM during regulated modes. Even when the madh
standing still, the stitch regulator would maintdie minimum speed. Enter a value of O to disHi®estart speed.
When the value is 0, the regulator will come taagpsvhen the machine comes to a stop.

The Encoder Diameter value allows the user totfime the stitch regulators stitches per inch. §taedard setting
is 1.25. If the user encounters a problem withstitehes per inch value not agreeing with theadtitch amount,
it will be necessary to adjust the encoder diamedre. A smaller value will decrease the acttitdles per inch
and a larger value with increase the stitchesrmgdr.i Only small adjustments, plus or minus 0.02usd need to be
made if any. However, the value can be set fordmsjred result.

The Tie Offs value allows the user to set how mamyplete stitches the machine will make when thie OFF
button is pressed on the main operator screen.

The needle position displays the current settifige needle out of the material is needle UP andéeelle in the
material is needle down. The needle UP positiogp beaadjusted by touching the HOME button and atngshe
home screen (see Figure 3.4).
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Figure 3.4 Home screen

The Lightning Stitch control system operates offref motors known position. As a result, the usay adjust the
needle UP position electronically instead of medatelly as with other stitch regulators. To set tleedle UP
position, touch the START button on the home scrdemress the JOG FWD button to advance the neediet
desired position and then touch TEACH to set tHeeva

Touching the PREV button will return you to the maperator screen.

When the green button is pressed to begin sewhegext “MACHINE RUNNING” will display across the an
operator screen (See Figure 3.5) . Pay closetiatteto the display. Certain stitch regulated esdill make the
machine appear as though it is in a “no sew” modenn fact it is waiting for the machine to be radv The
“MACHINE RUNNING” text will inform the user of thenachines enabled condition.
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Figure 3.5 Main operator screen while machine vgrsg
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In addition to the standard screens, LightningcBtitersion 1.04 or higher contains fault screeashill help to
inform the user and ABM technicians of problemg tha machine might encounter (See Figure 3.6} fahit
screen displays a list of descriptions proceeded faylt code number and a white check box. Ifttaehine has a
fault, the fault screen will appear and a check Wikbe marked next to the current problem. PresKRESET will
attempt to clear the problem. If the fault scrdeappears and does not return after pressing REBEproblem
has been fixed. If the fault screen reappeais niecessary to contact ABM directly.

Cormm Error -
B F3a Invalid Mode RESET

Figure 2.6 Needle Fault screen
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3.0: Quick Reference

Operating in manual mode —

Step 1: Quickly pressing and releasing the (Whétihand button will toggle the machine betwees th
needle up and down position.

Step 2: Press and release the (Green) right hatmhland the sewing head will start to run at astamt
speed determined by the MANUAL SPEED in the SETthi@en.

Step 3: Press and hold the (Green) right hand haitd the sewing head will increase sewing speed.
Step 4: Press and hold the (White) left hand budtmhthe sewing head will decrease sewing speed.

Step 5: Press and release the (Green) right hatmhlagain and the sewing head will stop.

Operating in Regulated mode and E-corder mode —

Step 1: Quickly pressing and releasing the (Whék)hand button will toggle the machine between
needle up and down.

Step 2: Press the toggle switch on the main opesateen to select Regulated or E-corder mode.

Step 3: Press and release the (Green) right hatwhtand the text MACHINE RUNNING will appear on
the main operator screen. Depending upon the STBREED set on the SETUP screen, the needle will
either not move if the operator is not moving thechine or the machine will default to the START
SPEED if the operator is not moving the machine.

Step 4: The faster you move the machine the féstélt run, up to 3000 stitches per minute.

Step 5: The slower you move the machine the slawet run. If the START SPEED is set to a value
greater than 0, the START SPEED will be the minimapaed the machine will run — the machine will
not stop.

Step 6: Press and release the (Green) right hatmhlagain and the sewing head will stop at either
needle UP or the needle DOWN position depending tibe selection in the SETUP screen.
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