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GENERAL INFORMATION

This service manual has been compiled for explaining repair procedures of this MODEL.

This was produced based on up-to-date product specifications at the time of issue, but there may have been
changes of specifications for the purpose of improvements.

Contact manufacturer or local sales company for information concerning such changes.

CAUTION <To do the adjustment and the repair safely and surely, follow the instructions below. >
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10.

Do the adjustment and the repair according to operation procedure of this service manual.

When you attach or remove parts, turn off a power switch and then pull out a power supply plug from outlet.
When you replace parts, use regular parts.

Do not remodel a sewing machine.

Always use earth band when handling printed circuit boards to exclude damage of printed circuit boards by
static electricity.

Pack printed circuit boards in antistatic packaging and avoid subjecting them to any from of impact during
storage or transportation.

. Do not touch or damage the metal portion of a printed circuit board with a screwdriver or any other tool while

making repairs or the like.

Insert removed connectors into the proper position according to special instructions of wiring for this service
manual at the repair, the adjustment and replace printed circuit boards.

When you remove a connector from printed circuit boards, remove it while having a connector part.

(When you pull out a connector while having a lead wire part, there is a risk that a lead wire get broken.)

Do not damage lead wires, when you cut a band that bind up lead wires.
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A) Up and down movement of needle bar, movement of thread take-up lever and zigzag
mechanism
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Ouitline of Mechanism

Positions of electronic components
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Outline of Mechanism| Control system block diagram
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Ouitline of Mechanism| Operation of other electronic components

Start/Stop (SS) Switch . ................

Reverseswitch .. .....................

Raiseneedle switch ...................

Cutthreadswitch . ....................

Raise Presser Switch ..................

TouchPanel .........................

Speed Control Lever. ..................

BH (buttonhole) switch . ...............

BH (button hole) lever switch . ..........

NPsensor............. ... ...

Speedsensor. ............covvuinin...

Cloth Thickness Sensor .. ..............
Knee Lifter Sensor . . ..................
Presserswitch. .......................

BW (bobbin winder) switch.............

Switch for starting and stopping the sewing machine. The
machine operates at a slow speed while the switch is being held
down.

This switch is for backtracking or ending a seam. If the switch is
pushed, it makes three to four stitches in that place and stops
automatically. If the switch is held down, it sews at a slow speed
in the reverse direction as long as the switch is held.

This switch toggles the needle between the up and down
positions.

This switch is for cutting the thread. If the switch is pressed, the
thread is cut regardless of the position of the needle, and the
machine stops with the needle up.

This switch toggles the presser foot between the up and down
positions.

Used to select pattern and input test mode number required for
sewing by simply touching the display on the panel. This
simplifies the oparation for selecting the desired pattern and
number.

This lever detects for the speed of sewing.

This switch is for detecting the forward and rear ends of the
button hole according to the BH presser and lever.

This switch detects whether the BH lever is up or down.

This sensor detects the drive timing for the pulse motor for the
vertical stop position for the needle. It detects the upper shaft
angle of rotation using a shutter attached to the upper shaft and
an opitical sensor.

This sensor detects the rotational speed of the main motor. It
detects the upper shaft rotational speed using a shutter attached
to the upper shaft and an optical sensor.

This sensor detects the thickness of cloth.

This sensor detects the amount of operation of knee lifter.

This switch detects the vertical position of the presser foot lifter.

When the bobbin thread is wound, this switch detects whether
the bobbin is set for winding or not.



Ouitline of Mechanism

Needle Plate Switch . . ................. This switch is for detecting needle plate for straight line or not.

Foot controljack. ..................... This is the jack for plugging in the foot controller when it is

used.
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FR assembly and FL assembly LED lamps . White LED lamps for illuminating the work space.

Upthread PCBassy................... Detects the presence or absence of the upper thread and whether
it is cut or not.

Initial Sensor PCB Assembly............ Detects the original position of pulse motor for the vertical
position of presser foot, needle thread switch, and thread
tension.

Photo diode PCB assy.,

photo transistor PCB assy. .............. When the bobbin thread is low, this detects it.



Ouitline of Mechanism| Using the threader

The threader provided on this sewing machine is a device for making threading easy, but there are cases where it
cannot be used because of the combination of sewing machine thread and needle type.

At present, there are various types of sewing machine thread and sewing machine needles on the market for handling
a variety of sewing conditions. Not only may it be impossible to carry out the threading operation due to the
combination, but also there is a danger of damaging the threader. Be sure to check the combinations for which it can
be used, those for which it cannot and those for which it can but which do not give full performance in the following
table to deal with customer claims.

<Cautions>

1.

The threader cannot be used with sewing machine thread and needle combinations that are not in the table or
those marked with an x.

Since combinations marked with an asterisk have a greater possibility of damaging the threader or not
working properly, do your best to encourage users to avoid them.

. When using the threader, lower the presser.

When transparent nylon thread is used, use a #14 - #16 sewing machine needle, regardless of what is in the
table below.

Do not turn the pulley while using the threader.

To not push the needle thread lever down when the sewing machine is in use. Not only could the threader be
damaged, but this could be a cause of needle breakage and injury.

When a #9 sewing machine needle is used, threading may be difficult. (This is caused by variations in needle
precision.)

If the needle tip is less than 8 mm from the upper surface of needle plate A, threading may not be possible.

. When a side cutter is being used, the threader cannot be used. Perform the threading operation before

attaching the side cutter.

Thread size
#30 #50 #60 #80 #100 #120
Needle size
#9 X X X O O O
#11 X O O O O p<
#14 X O O O RS *
#16 P O O B P X
#18 x X x X x P




2 Disassembly

Main unit

Modules

Main pans.......ccccceveeeiiieieeiiceeeeeeeees 2-2
Power unit, motor unit.................... 2-16
Thread tension unit........................ 2 - 21
Bobbin winder..........ccccoii 2-30

Rotary hook driving unit,

feed/rotary hook unit,

thread cutter unit, side feed unit..... 2 - 36
Needle-presser unit, needle

threader unit, upper shaft unit........ 2-40

Needle-presser module ................. 2-44
Drop module ..........cooviiieiiiiiiiiineenns 2 -62
Feed/rotary hook module............... 2-65
Side feed module..........ccccceeeene. 2-80
Thread cutter module .................... 2-83
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Main unit Main parts

1 Accessory table removal
1. Slide the accessory table (D to the left, and remove it.

Disassembly

2 Top cover removal

1. Turn the handle (D, and open the top cover ).
2. Remove the top cover @ from the hinge @) of the main unit.

3 Needle plate B assembly removal
1. Slide the needle plate B assembly (D toward you, and then remove it.




Main unit Main parts

4 Needle plate B ASSY disassembly

1.

2.

Slide the slide button () to the right, and then remove the needle plate cover
®.
Reverse the needle plate B assembly ). Press the tab (@ on the cutter cover
with your finger, and then remove the cutter cover ®.
Remove the spring plate () on the rear of the cutter cover, and then remove
the NT lower thread cutter .
Remove the slide button (D.
*Key point
* Remove the hooks (2 locations) on the rear of the slide button

@.




Main unit Main parts

5 Face plate assembly removal

1. Remove the screws @ and @ (rear and side respectively), and then remove
the face plate assembly (.

2. Cut the band ), and remove the screw @), and then remove the face plate
holder .




Main unit Main parts

6 Face plate assembly disassembly

1.
2.

N kW

Remove the needle thread lever knob (.

Remove the retaining ring (CS), and then remove the NT lower thread
cutter .

Remove spring .

Remove the screw @, and then remove the shaft presser plate 3.

Remove the screws @, and then remove the plain washer @.

Remove the needle thread lever shaft (3.

Remove the rubber washer ®) and the needle thread lever assembly @
from the needle thread lever shaft ().

Remove the 2 screws @, and then remove the needle thread slider ) from
the needle thread lever assembly @.

® @ @ RetainingringCS5 @

e @

7 Front thread guide cover removal

1.

Remove the screw @), and then remove the front thread guide cover (1.




Main unit Main parts

8 Free arm cover removal

1.

Remove the screw @ on the rear of the main unit, and then remove the free
arm cover ().

*Key point
¢ Remove the hook on the free arm cover (O from the front
cover.

Disassembly

9 Base plate cover removal

1.

Remove the 2 screws @), and then remove the base plate cover @.

*Key point
¢ Slide the base plate cover @ to the left, and then remove the
hooks (4 locations) from the base plate.

10 Bobbin winder removal

1.

2.

Remove the 5 screws @ and screw @, and then remove the bobbin winder
module @.

Disconnect the 2 lead wire connectors @) from the main PCB of the bobbin
winder module ).




Main unit Main parts

11 Front cover removal
1. Remove the screw @@, and then remove the front cover.

*Key point
¢ Remove the hooks () (2 locations) from the base plate and
the hook @@ from the rear cover.
2. Disconnect the lead wire connector (@, and the 2 FFC ® from the main
PCB of the front cover.

*Key point
¢ Pull up the lock of the connector on the main PCB ® to
release it, and then disconnect the FFC .




Main unit Main parts

12 Front cover disassembly (connector removal)

1. Cut the band .
2. Remove the 4 connectors @) from the card PCB (3.

13 Front cover disassembly (LED lamp R removal)
1. Remove the retaining ring (CS4), and then remove LED lamp R (.

Retaining ring CS4

14 Front cover disassembly (LED lamp 3 removal)

1. Remove the 2 screws @), and then remove LED lamp 3 @), adjusting plate
B @ and insulation sheet (.

15 Front cover disassembly (VR PCB assembly removal)

1. Remove the 2 screws @), and then remove the VR PCB assembly (D and
plate C @.
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Main unit Main parts

16 Front cover disassembly (SS PCB assembly removal)

1. Remove the 2 screws @), and then remove the S holder (D.
2. Remove the 2 screws @), and then remove the SS PCB assembly ).

17 Front cover disassembly (button removal)
1. Remove the button @) and SS-button Q).

18 Front cover disassembly (plate D removal)

1. Remove the screw @), and then remove plate D .




Main unit Main parts

19 Front cover disassembly (inverter D6 assembly removal)

1.

Remove the 2 screws @), and the clip D from the left screw, and then
remove the inverter D6 assembly @).

Remove the foot controller jack assembly's ferrite core @ from the clip D.
Disconnect the inverter lead wire (D6M) connector (&) and the LCD lead
wire connector (®) from the inverter (@.

Remove the 2 screws @, and then remove the inverter (4.

2-11




Main unit Main parts

20 Front cover disassembly (PCB holder assembly removal)
1. Remove the all connectors, FFC @), and FFC (.
*Key point
* Release the knob when removing the FFC (®.

2. Remove the 3 screws @), and then remove the 3 board pressers and the card
PCB holder ).

3. Remove the 2 screws @), and then remove the 2 board pressers and the
USB PCB holder @.

4. Remove the 4 screws @, and then remove the card PCB () from the card
PCB holder ).

5. Remove the 2 screws @), and then remove the USB PCB (6) from the USB
PCB holder Q).

21 Front cover disassembly (card PCB cover assembly removal)
1. Remove the card PCB cover assembly (D, and then remove the pen holder
®.
*Key point
¢ Remove the hooks (2 locations) from the inside of the front
cover.

22 Front cover disassembly (foot controller jack assembly removal)

1. Use ajack screwdriver to remove the foot controller jack assembly (.




Main unit Main parts

23 Front cover disassembly (LCD holder assembly removal)

1. Remove the 4 screws @.

2. Remove the hooks @ (2 locations) on the left side of the LCD holder
assembly (D, and then remove the LCD holder assembly @ from the front
cover.

Disassembly

24 Front cover disassembly (SV keytop removal)

1. Pull out the SV keytop .
2. Remove the SV joint plate @) on the rear of the front cover.

2-13



Main unit Main parts

25 Front cover disassembly (LCD assembly removal)

1. Remove the 2 screws @, and then remove the LCD presser (D.
2. Remove the 2 screws @), and then remove the LCD (@) and the touch panel

®.

26 Rear cover removall
1. Press down the presser foot lifter (D.
2. Remove the 3 screws @), and then remove the rear cover.
*Key point
¢ Remove the hooks @ (2 locations) from the base plate.




Main unit Main parts

27 Rear cover disassembly (plate B removal)

1. Remove the screw @, and then remove plate B (.

28 Rear cover disassembly (plate A removal)

1. Remove the 2 screws @, and then remove plate A @ (2 locations).

29 Handle assembly removal

1. Remove the 4 screws @, and then remove the handle assembly .

30 Handle ASSY disassembly

1. Remove the 2 retaining rings (E4), and then remove the handle holder R
assembly (D and handle holder L assembly @ from the handle 3.

®

=
o
£
[
o
o
.
2
(]



Main unit

Power unit, motor unit location diagram
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Main unit Power unit, motor unit

1 Power PCB assembly removal

1.
2.

3.

Disconnect all connectors from the main PCB ().

Remove the motor cord connector (3 and the inlet cord connector (@) from
the power PCB assembly (D6M) @.

Remove the 3 screws @, and then remove the power PCB assembly

(D6M) @.

2 Power switch assembly (D6)

1.

2.

Remove the power switch assembly (D6) (@ and the insulator sheet (S) @
from the power PCB assembly (D6M) .

Remove the connector @) of the power switch assembly (D6) @ from the
power PCB assembly (D6M) (D.

Disassembly



Main unit Power unit, motor unit

3 Base plate assembly removal

1. Remove the 3 screws @), and then remove the base plate assembly (D.

4 Inlet assembly removal

1. Remove the screw @), and then remove the inlet assembly (.

5 Knee lifter assembly removal

1. Remove the 2 screws @), and then remove the knee lifter assembly @.




Main unit Power unit, motor unit

6 Main PCB assembly removal

1. Remove the 3 screws @, clip (right upper screw), and 2 screws @, and
then remove the main PCB assembly (.
2. Remove the screw @), and then remove the PCB fixed plate @.

Disassembly

7 NP PCB assembly (D6) removal
1. Remove the 3 screws @), and then remove the NP PCB assembly (D6) (.

NOTE
* Remove the NP PCB assembly (D6) carefully to avoid
damaging the sensor on the rear of the assembly.

8 NP PCB assembly (D6) disassembly

1. Remove the lead wire of the NP PCB assembly (D6) (D from the guide @
of the PCB holder.
2. Remove the 2 screws @), and then remove the NP PCB assembly (D6) .

2-19



Main unit Power unit, motor unit

9 Main motor assembly removal 1) o) ®
1. Remove the motor fan (@).

NOTE
* Be careful removing the motor fan because the wings of the
fan are very fragile.
2. Remove the 2 screws @), and then remove the main motor assembly () and
PCB holder R @.
3. Remove the timing belt (motor belt) ®.

10 Main motor assembly disassembly

1. Remove the 2 screws @), and remove the main motor assembly (@), the
motor spacer presser @), and the motor holder spacer ®.

2. Remove the fender rubber (3) from the motor holder @).

3. Remove the 2 spacer 4x7 (® from the fender rubber (.




Main unit

Thread tension unit location diagram
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Main unit Thread tension unit

1 Thread guide assembly removal

1. Remove the lead wires from the hooks of the upper shaft cover ).
2. Remove the 2 screws @), and then remove the thread guide assembly (D.

2 Thread guide removal

1. Remove the screw @, and then remove the thread guide (D.

3 Upper thread PCB assembly removal
1. Remove the screw @), and then remove the upper thread PCB assembly (D.

4 Upper thread PCB ASSY disassembly

1. Remove the screw @), and then remove the upper thread PCB assembly (D
from the thread sensor holder ).




Main unit Thread tension unit

5 AT INIT PCB assembly removal
1. Remove the screw @), and then remove the AT INIT PCB assembly (D.

Disassembly

6 AT INIT PCB ASSY disassembly

1. Remove the screw @), and then remove the AT INIT PCB assembly () and
the insulation sheet (@ from the AT pulse motor sensor holder 3.

7 Thread guide cover assembly removal

1. Remove the 2 screws @), and then remove the thread guide cover assembly

@.




Main unit Thread tension unit

8 Thread guide cover ASSY disassembly 1]

1. Remove the screw @), and then remove the thread guide @) from the thread
guide cover assembly .

9 Thread guide cover removal
1. Remove the hook (D, and then remove the thread guide cover @.

10 Thread guide shutter link A assembly removal
1. Remove the screw @), and then remove the thread guide shutter link A (D.




Main unit Thread tension unit

11 Thread guide shutter link A ASSY disassembly

1. Remove the retaining ring (E3), and then remove the link A shaft plate
assembly @ from the thread guide shutter link A @.

Retaining ring E3

12 Plate assembly removal

1. Remove the screw @, and then remove the plate assembly (.

13 Thread guide shutter removal

1. Remove the retaining ring (E3), and then remove thread guide shutter link
B @ and the thread guide shutter @).

@ Retaining ring E3

14 AT pulse motor assembly removal

1. Remove the 2 screws @, and then remove the AT pulse motor assembly
@.

2. Disconnect the connector of the AT pulse motor lead wire assembly @.
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Main unit

Thread tension unit

15 Tension release holder assembly removal

1. Remove the 2 screws @), and then remove the tension release holder

assembly (.

16 Tension presser plate removal

1. Remove the screw @), and then pull out the tension presser assembly .
2. Remove the tension release cam (@) and the spring .

S03




Main unit Thread tension unit

17 Tension plate removal 0 Retaining ring E2

1. Remove the retaining ring (E2), and then remove the spring and the
tension plate .
2. Remove the spacer @).
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18 Thread release link removal
1. Remove the retaining ring (E3), and then remove the thread release link (.

©) Retaining ring E3




Main unit Thread tension unit

19 Thread tension gear assembly removal

1. Remove the retaining ring (E3), and then remove the thread tension gear
assembly (.

2. Loosen the tension adjusting screw (@), and then remove the tension plate
assembly @@.

3. Remove the tension adjusting screw (), spring , washer ®), tension
disk washer (®), tension release plate assembly (@), and washer &) from the
thread tension disk shaft @ of the thread guard.

4. Remove the retaining ring (E2), and then remove the spring and the
plain washer (S3) ©® from the calking pin ® of the thread guard.

5. Remove tension disk B (0 and tension disk A @ from the tension thread
disk shaft (@ of the thread guard.

@

Retaining ring E3




Main unit Thread tension unit

20 Thread take up spring assembly removal

1. Remove the screw @), and then remove the thread take up spring assembly

.

21 Thread take up spring ASSY disassembly

1. Remove the spring .
2. Remove the thread cutting shutter @) from the thread catching spring case

®.

22 Thread guide wire removal

1. Remove the screw @, and then remove the thread guide wire @ and the
plain washer @.

23 Spring tape removal
1. Remove the spring tape (D from the thread guard frame.

Disassembly



Main unit

Bobbin winder location diagram
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Main unit Bobbin winder

1 Tension guide assembly removal

1. Remove the screw @), and then remove the tension guide assembly (.

Disassembly

2 Bobbin base assembly removal ®
1. Pull up the bobbin base assembly (D to remove it.

3 Thread guide plate removal
1. Remove the screw @), and then remove the thread guide plate .

4 Thread guard plate removal

1. Remove the screw @, and then remove the thread guard plate (.




Main unit Bobbin winder

5 Sub spool stand pin removal

1.

2.
3.

Remove the 2 screws @), and then remove the sub spool pin holder
assembly (.

Remove the screw @, and then remove the spring @.
Remove the shaft (3, and then remove the sub spool stand pin @.




Main unit Bobbin winder

6 Spool pin removal Y

1. Remove the screw @, and then remove the spool pin holder B assembly
@.
2. Remove the spool pin @.

Disassembly

7 Bobbin winder assembly

1. Cut the band.
2. Remove the 3 screws @), and then remove the bobbin winder assembly (.




Main unit Bobbin winder

8 Bobbin presser cover removal o

1. Remove the screw @. Reverse the bobbin winder assembly (1), and then
remove the bobbin presser cover @).

9 BWSW assembly (D6) removal

1. Remove the screw @), and then remove the BWSW assembly (D6) @.
2. Remove the BWSW assembly @ from the BW switch holder (3.




Main unit Bobbin winder

10 Spring removal
1. Remove the spring .

=
o
£
[
o
o
.
2
(]

11 Bobbin presser guide assembly removal

1. Remove the retaining ring (E3), and then remove the bobbin presser guide
assembly (D and the polyester slider .

Retaining ring E3 [©)

12 Bobbin presser removal Retaining ring E3

1. Remove the retaining ring (E3), and then remove the bobbin presser .

13 BW motor assembly removal ®

1. Remove the 2 screws @, and then remove the BW motor assembly (D.




Main unit

Rotary hook driving unit, feed/rotary hook unit, thread cutter unit, side feed unit
location diagram




Main unit

cutter unit, side feed unit

Rotary hook driving unit, feed/rotary hook unit, thread

1 Lead wire guide holder removal

1. Remove the screw @), and then remove the lead wire guide holder (D.

Disassembly

2 Side feed module removal

1. Remove the 2 screws @.
2. Remove the 2 screws @, and then remove the clip @) and th side feed
module (.

*Key point
* Refer to "Side feed module" on page 2 - 80 for the
disassembly procedure.




Rotary hook driving unit, feed/rotary hook unit, thread

Main unit cutter unit, side feed unit

3 Thread cutter module removal

1. Remove the screws (@ and @) on the bottom of the thread cutter module
@, and then remove the thread cutter module (@ from the feed/rotary hook
module.

*Key point
* Refer to "Thread cutter module" on page 2 - 83 for the
disassembly procedure.

4 Drop unit assembly removal
1. Remove the 2 screws @), and then remove the drop unit assembly (.

*Key point
¢ Pull out the tip of the reversal link 3) from the hole of the pull
link @, pushing the drop unit assembly D on the left.




Rotary hook driving unit, feed/rotary hook unit, thread

Main unit cutter unit, side feed unit

5 Feed/rotary hook module removal

1. Rotate the pulley (upper shaft) until the base line of the pulley comes to the
top (needle bar is at the top point).

2. Remove the 2 screws @), and then remove the feed/rotary hook module @.

3. Remove the disk @ from the lower shaft.

*Key point
* Refer to "Feed/rotary hook module" on page 2 - 65 for the
disassembly procedure.
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6 Sheet removal
1. Remove the sheet @) (2 locations).

7 Lower shaft A assembly removal

1. Remove the 2 screws @, and then remove the bushing pressers (D
(2 locations).
2. Remove the lower shaft A assembly @ from the timing belt (3.




Main unit

Needle-presser unit, needle threader unit, upper shaft unit location diagram
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Main unit Needle-presser unit, needle threader unit, upper shaft unit

1 Upper shaft cover removal

1. Remove the screw @, and then remove the upper shaft cover (D.

Disassembly

2 Tension pulley assembly removal

1. Remove the screw @), and then remove the tension pulley assembly (.




Main unit Needle-presser unit, needle threader unit, upper shaft unit

3 Upper shaft assembly removal

1. Remove the 2 screws @. Rotate the upper shaft half a turn and remove the
2 screws @.

2. Remove the screw @), and then remove the bushing presser @.

3. Move the fixed joint @ to the right, and then remove the upper shaft
assembly (3.

4. Remove the timing belt @, and then pull the fixed joint @) to the left to
remove it.




Main unit Needle-presser unit, needle threader unit, upper shaft unit

4 Needle-presser module removal

1. Remove the screw @ on the rear of the module.

2. Remove the 2 screws @, and then remove the presser plate B (D, adjust
plate A @.

3. Remove the 2 screws @, and then remove the presser plate A @).

Remove the needle-presser module (@.

5. Remove the shaft &) from the needle-presser module @).

>

*Key point
* Refer to "Needle-presser module" on page 2 - 44 for the
disassembly procedure.
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5 Plate spring removal

1. Remove the 2 screws @, and then remove the plate spring .




Modules

Needle-presser module location diagram
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Modules Needle-presser module

1 Presser feed holder assembly removal

1. Press the black button on the rear of the presser feed holder assembly (D to

remove the presser foot @.
2. Loosen the screw @), and then pull out the presser feed holder assembly

@.

Disassembly

2 Threader hook ASSY disassembly

1. Remove the thread guide assembly, threader hook assembly, link A

assembly, and link B.

3 Presser pulse motor holder assembly removal

1. Remove the 3 screws @@, and then remove the presser pulse motor

holder assembly (.

4 Presser pulse motor holder ASSY disassembly
1.
2.
3.

Remove the screw @), and then remove the ATPF INIT PCB assembly (.
Remove the 2 screws @, and then remove the presser pulse motor @.

Remove the presser pulse motor lead wire assembly @ from the presser
pulse motor .




Modules Needle-presser module

5 Presser dial removal

1. Remove the spring washer D, 2 plain washers @, and retaining ring (E4),
and then remove the presser dial ®.

6 BHSW D6 switch assembly and LED PCB D6 assembly removal

1. Remove the screw @), and then remove the BHSW D6 switch assembly (.
2. Remove the screw @, and then remove the LED PCB D6 assembly @ and
the lamp holder 3.

7 PT holder assembly removal
1. Remove the screws @, @, and the remove the PT holder assembly (.




Modules Needle-presser module

8 PT holder ASSY disassembly

1. Remove the screw @, and then remove the PT lever (D and spring @.
2. Remove the nut @), and then remove the plain washer (M6) @.

3. Remove the cloth thickness sensor assembly & from the PT holder ®.

9 Lock nut removal

1. Remove the screw @ with the lock nut () attached.
2. Remove the lock nut @) from the screw @.

10 Zigzag adjusting nut removal

1. Remove the screw @), and then remove the zigzag adjusting nut (.

11 Spring removal
1. Remove the spring .

Disassembly



Modules Needle-presser module

12 Spring-Z removal
1. Remove the spring .

S20

13 Needle holder shaft block removal

1. Remove the screw @ at the lower section of the unit holder, and then
remove the needle holder shaft block (), needle holder block (@), and
thread guide plate .

14 Spring removal
1. Remove the spring .

15 Spring removal

1. Remove the screw @, and then remove the guard plate (.
2. Remove the spring .




Modules Needle-presser module

16 Needle holder assembly removal

1.
2.

3.

>

Remove the screw @, and then remove the plate .

Remove the screw @, and then press the left end of the shaft @ to remove
the shaft from the right end.

Pull out the shaft 3).

Remove the needle bar block shaft (@) from the crank rod (®).

Remove the needle holder assembly ®) from the unit holder.




Modules

Needle-presser module

17 Hook release plate removal

1.

remove the hook release plate (.

18 Release adjuster removal

Remove the screw @ on the rear of the needle holder assembly, and then

1. Remove the 2 screws @), and then remove the release adjuster (D.

19 Release guide plate removal

1. Remove the screws @), and then remove the release guide plate @.

20 Release lever spring removal
1. Remove the spring .
*Key point

¢ Release the straight section of the spring from the groove
on the needle holder assembly (.

* Disengage the hook of the spring from the release lever
®.

i e e




Modules Needle-presser module

21 Release lever assembly removal

1. Remove the screw @, and then remove the release lever assembly (D.

22 Release lever ASSY disassembly

1. Remove the release lever @) from the release lever shaft @).
2. Remove the thrust wafer @ and the retaining ring (E2.5) from the release
lever shaft (D.

©) Retaining ring E25 (®

23 Needle holder ASSY disassembly

1. Remove the screw @ from the needle holder block D) and the screw @
from the needle bar hook stand assembly @.

2. Pull the needle bar assembly 3 downward, and then remove the needle bar
block @), needle holder block (D, needle bar hook stand assembly @),

spring [EE&), and thrust washer ().

24 Needle bar ASSY disassembly

1. Remove the screw @.

2. Remove the screw @), and then remove the needle thread guide spring @,
the needle block @) and the needle bar thread guide @).

3. Remove the needle thread plate @ from the needle block @).
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Modules Needle-presser module

25 Thread lever switch unit removal

1. Remove the screw @), and then remove the thread lever switch unit ).
2. Remove the screw @), and then remove the presser switch holder @ and
the thread lever switch assembly .

26 Lever AB unit removal

1. Remove the retaining ring (E2) on the rear of the unit holder from the lever
guide shaft (D.

Remove the screw @), and then remove the lever supporter plate @.

Pull out the lever guide shaft D from the unit holder.

Remove the lever AB unit @ from the lever guide shaft .

Remove the retaining ring (E2) from the lever guide shaft (.

wokh WS

@®  Retaining ring E2

27 Lever AB unit disassembly

1. Remove the screw @, and then remove the needle threader driving plate

.




Modules Needle-presser module

28 Lever AB ASSY disassembly
1. Remove the retaining ring (E3), and then remove the lever B (2) and the

spring from the lever A assembly (D.
2. Remove the cap @ from the lever B @.

29 Shaft bushing A removal

1. Remove the screw @), and then remove the shaft bushing A (D from the
unit holder.

30 Adjust plate removal

1. Remove the screw @), and then remove the adjust plate (.

Disassembly



Modules Needle-presser module

31 Adjusting plate assembly removal
1. Remove the 2 screws @, and then remove the adjusting plate assembly (.
2. Remove the spring .

S58

32 Adjusting plate ASSY disassembly

1. Remove the retaining ring (E3), and then remove the switch lever @ and

spring &

2. Remove the screw @), and then remove the presser switch assembly @.

Retaining ring E3




Modules Needle-presser module

33 Release plate assembly removal

1. Remove the retaining ring (E2), and then remove the release plate
assembly (.




Modules Needle-presser module

34 Press foot lifter removal
1. Remove the retaining ring (E4), and then remove the presser foot lifter (D
and 2 washers Q).

2. Pull out the presser lift shaft (3 from the rear of the presser module, and
then remove the retaining ring (E4).

Retaining ring E4

Retaining ring E4

35 Tension release rod removal

1. Remove the retaining ring (E3), and then remove the tension release rod

®.

Retaining ring E3




Modules Needle-presser module

36 Thread take-up lever assembly removal

1. Remove the screw @), and then remove the thread take-up lever assembly
@.
*Key point
¢ The screw @ has a reverse helical flute thread.

2. Remove the 2 screws @, and then remove the needle bar crank ) and the
needle bar crank rod (.

37 Thread take-up counter weight removal
1. Remove the 2 screws @.

*Key point
¢ Remove the 2 face-to-face screws @ tightened at the center
of the thread take-up counter weight @.
2. Remove the thread take-up counter weight @) and the thrust washer Q)
from the unit shaft @.
3. Pull out the unit shaft D in the direction of the arrow, and then remove the
thrust washer (@ and the retaining ring (ES).

Disassembly



Modules Needle-presser module

38 Z zigzag lever assembly removal

1. Remove the retaining ring (E3) on the rear of the Z zigzag lever assembly
@, and then remove the zigzag lever assembly (.
2. Remove the Z lever cap @ from the Z zigzag lever @.

*Key point
* Remove the retaining ring (E3) attached to the T cam ®®.

39 Thread release lever assembly removal

Remove the retaining ring (E3) on the rear of the thread release lever

1.
assembly (D, and then remove the thread release lever assembly .

R




Modules Needle-presser module

40 Z zigzag cam removal Retaining ring E2

1. Remove the retaining ring (E2), and then remove the Z zigzag cam (.

Disassembly

41 Z pulse motor assembly removall
1. Remove the screw @), and then remove the Z pulse motor assembly (D.

*Key point
* Rotate pulse motor Z counterclockwise to remove it.
2. Peel the insulation tape from the PCB of the Z pulse motor assembly.

42 Shaft removal
1. Press the top of the shaft (D, and remove it from the bottom.

43 T cam removal

1. Rotate the T cam (D until the gear tooth is on the right, and then lift the
gear tooth to remove the T cam (D from the unit holder.
2. Remove the polyester slider @).




Modules Needle-presser module

44 Presser bar removal

1. Remove the retaining ring (ES) from the presser bar.

2. Remove the screw @ from the presser bar clamp assembly (D, and then
pull the presser bar downward.

3. Remove the presser bar clamp assembly (D) and the spring .

4. Remove the screw @, and then remove the plate spring @) and the presser
bar bushing (®.

Retaining ring E5

S60




Modules Needle-presser module

45 Thread take-up lever link removal

1. Remove the screw @.
2. Remove the retaining ring (E4).
*Key point
* Move the spring to the thread take-up lever link @.

3. Pull out the shaft (D), and then remove the spring and the thread take-
up lever link @.

46 Shaft bushing assembly removal

1. Remove the 2 screws @), and then remove the shaft bushing assembly @.

47 Presser dial gear removal

1. Pull out the presser dial shaft assembly (.
2. Remove the presser dial gear 2) and the presser foot rack ).

Disassembly




Modules

Drop module location diagram
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Modules Drop module

1 Spring removal
1. Remove the spring .

S70

2 Driven gear removal

1. Remove the retaining ring E3, and then remove the driven gear (D.

Retaining ring E3

3 Push link assembly removal

1. Remove the retaining ring E2.

2. Remove the washer (D).

3. Remove the push link assembly @.
4. Remove the rubber (3.

Retaining ring E2 ®

4 Reversal link removal

1. Remove the retaining ring E2, and then remove the reversal link (.

Retaining ring E2
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Modules Drop module

5 D pulse motor removal

1. Remove the 2 screws @), and then remove the D pulse motor (1.




Modules

Feed/rotary hook module location diagram
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Modules Feed/rotary hook module

1 Pull link removal
1. Remove the pull link (D.

*Key point
¢ Turn the pull link @ to the bottom.

2 Drop indicator removal Retaining ring E3 @
1. Remove the spring .
2. Remove the retaining ring (E3), and then remove the drop indicator (D.

*Key point
¢ Slide the drop assembly @ to the left, and remove it.
3. Remove the screw @, and then remove the drop indicator .




Modules Feed/rotary hook module

3 Drop lever Q removal

1. Remove the retaining ring (E2) on 2 slide shafts A (D from the rear of the

drop lever Q @.

2. Remove 2 slide shafts A @ from the front of the drop lever Q ), and then
remove the other retaining ring (E2) on 2 slide shafts A (.

3. Remove the drop lever Q @.

® Retaining ring E2

Retaining ring E2

4 Needle plate A removal

1. Remove the 2 screws @), and then remove needle plate A (.

5 Needle plate A disassembly

1. Remove the 2 screws @), and then remove the stopper plate (D) and the
stopper plate @.
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Modules Feed/rotary hook module

6 Inner rotary hook bracket assembly removal

1. Remove the screw @), and then remove the inner rotary hook bracket
assembly (.

7 Cord holder removal

1. Remove the screw @), and then remove the cord holder .

8 Needle plate switch ASSY removal

1. Remove the PLT SW assembly (D6) (D from the needle plate switch
holder @.
*Key point
* Disengage the hook on the needle plate switch holder.

9 Photo diode holder assembly removal

1. Remove the screw @), and then remove the photo diode holder assembly

.




Modules Feed/rotary hook module

10 Photo diode holder ASSY disassembly
1. Remove the photo diode holder assembly (D from the photodiode holder
®.

*Key point
¢ Disengage the 2 hooks on the photo diode holder @.

Disassembly

11 Feed dog removal
1. Remove the 2 screws @, and then remove the feed dog (D.




Modules Feed/rotary hook module

12 Outer rotary hook removal
1. Remove the screw @), and then remove the outer rotary hook shaft (.

*Key point
¢ Press the bottom of the outer rotary hook shaft (D, and then
pull the outer rotary hook shaft (D out from the outer rotary
hook assembly .
2. Remove the spacer (@), outer rotary hook assembly (@), washer @, and
spacer (®.
*Key point
* Rotate the outer rotary hook assembly @ counterclockwise to
remove it.




Modules Feed/rotary hook module

13 Spring removal
1. Remove the spring .

14 Feed bar assembly removal

1. Remove the 2 screws @, and then pull out the 2 feed bar shafts A (.
2. Remove the feed bar assembly @.

15 Feed dog base assembly removal
1. Remove the screw @), and then pull out the feed dog base shaft B .

2. Remove the screw @), pull out the feed dog base shaft A @, and then

remove the polyester slider (®.
3. Remove the feed dog base assembly (.

Disassembly



Modules Feed/rotary hook module

16 Feed dog correction plate removal

1. Remove the screw @), and then remove the feed dog correction plate (D.

17 Vertical adjusting screw removal

1. Remove the screw @), and then remove the M5 nut ().
2. Remove the cap @ from the bottom of the screw @.

18 Vertical rod removall
1. Pull out the vertical rod .




Modules Feed/rotary hook module

19 Vertical feed bush removal

1. Remove the 2 screws @), and then remove the vertical feed bush (D).

20 Spring removal
1. Remove the spring .

21 F gear stopper plate removal
1. Remove the screw @), and then remove the F gear stopper plate .

*Key point
* Remove the screw @ from the bottom of the F gear stopper
plate D, and then lift the plate upward to remove it.

Disassembly



Modules Feed/rotary hook module

22 F pulse motor holder assembly removal

1. Remove the screws @@, and then remove the spring and the F pulse
motor assembly @.

23 F pulse motor holder ASSY disassembly
1. Disconnect the F pulse motor lead wire assembly @ from the pulse motor
(M35SP-8N) (D.

2. Remove the 2 screws @), and then remove the pulse motor (M35SP-8N) (D
from the F pulse motor holder (3.

3. Remove the rubber (@ from the shaft of the F pulse motor holder ).

24 Spring removal
1. Remove the spring from the bottom.




Modules Feed/rotary hook module

25 Shaft stopper plate removal
1. Remove the screw @), and then remove the shaft stopper plate (D.

26 Set screw collar removal

1. Remove the screw @), and then remove the set screw collar (.

27 Feed arm assembly removal
1. Remove the retaining ring (E5) of the horizontal feed shaft .

2. Pull the horizontal feed shaft @) to the left to remove it, and then remove

the 2 thrust washers @).

3. Remove the feed arm assembly from the bottom of the feed/rotary hook

module.

*Key point
* When removing the feed arm assembly, slide the feed
adjuster @ to the right, and then remove the feed regulator
slide shaft of feed arm B (@.

@

Retaining ring E5
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Modules Feed/rotary hook module

28 Feed arm ASSY disassembly

1.

Remove the retaining ring (E3), and then remove the polyester slider @

and the feed arm B assembly @) from feed arm A (D.

2. Remove the retaining ring (E2), and then remove the feed supporting plate

® from feed arm B @.

Retaining ring E2

Retaining ring E3

®

29 Lower shaft B assembly removal

1.
2.
3.

Remove the 2 screw @), and then remove the joint .

Remove the 2 screws @), and then remove the bushing presser A ©@).

Lift the left end of the lower shaft B assembly (® slightly, and then pull it
to the left to remove it.

Remove the bushing supporter A (@.




Modules Feed/rotary hook module

30 Lower shaft B ASSY disassembly

1. Remove the retaining ring (E6), and then remove the 2 screw @ of the set
screw collar (D).

2. Remove the thrust washer (®), lower shaft bushing @, thrust washer @),
and set screw collar D from the lower shaft B assembly .

Retaining ring E6 (@
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31 Stopper plate block removal

1. Remove the screw @ from the bottom of the stopper plate block @, and
then remove the stopper plate block (D.
*Key point
¢ Rotate the stopper plate block (D clockwise to remove it.




Modules Feed/rotary hook module

32 Drop assembly removal

1. Remove the 2 screws @), and then remove the drop assembly (D from the
bottom.

33 Drop ASSY disassembly

1. Remove the screw @ to free the set screw collar @.
2. Remove the retaining ring (E3) between the vertical supporting plate @
and the set screw collar ().

*Key point
¢ Slide the set screw collar @ to the left to remove the retaining
ring (E3).
3. Pull the vertical feed shaft 3 to the right to remove it, and then remove the
polyester slider @ and the retaining ring (E3).

4. Remove the spring , the feed dog correction lever (®, polyester slider
®), vertical lever (), and set screw collar .

(1] Retaining ring E3

O) ® ®

® @ Retaining ring E3




Modules Feed/rotary hook module

34 Feed adjuster assembly removal
1. Remove the 2 screws @), and then remove the bushing supporter assembly
@, feed adjuster assembly @), and spring .

35 Feed adjuster ASSY disassembly

1. Remove the polyester slider @) from the adjusting shaft (D.

2. Remove the spring , and then remove the F gear @ from the feed
adjuster ®.

36 Bushing presser B removal

1. Remove the 3 screws @), and then remove the bushing presser B (D and the
lower shaft bushing ©).
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Modules

Side feed module location diagram
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Modules Side feed module

1 Side feed arm assembly removal ® O 0

1. Remove the screw @), and then remove the plate spring A (D and the side
feed arm assembly @.

Disassembly

2 Side feed adjust plate removal

1. Remove the screw @), and then remove the plate spring B (D, washer @,
and side feed adjust plate (.




Modules

Side feed module

3 Side feed gear removal

1. Remove the rubber .

2. Remove the screw @), and then remove the S stopper @).
3. Slide the S gear () to disengage it from the S pulse motor gear (@.
4

Remove the spring from the S gear @), then pull out the S gear @

from the side feed plate ®.
Pull out the S gear @ from the side feed plate B.
Renove the retaining ring (E3), and then remove the side feed plate ®.

o v

7. Remove the screw @, and then remove the spring plate A (@ and the side

feed washer (®).

® S41

(@) Retaining ring E3 ®

4 S pulse motor removal

1. Remove the 2 screws @, and then remove the S pulse motor (D from the S

pulse motor holder @.




Modules

Thread cutter module location diagram
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Modules Thread cutter module

1 Thread cutter frame assembly removal

1. Cut the band.
2. Remove the 2 screws @), then remove the thread cutter frame assembly (D
from the motor holder assembly (@), and then remove the 2 collars.

2 Presser plate assembly removal

1. Remove the screw @), and then remove the presser plate (O and the plate

spring @. i © g
,-ﬂ%%@mmm




Modules Thread cutter module

3 Thread hook ASSY disassembly

1.

2.

Remove the retaining ring (E4), and then remove the washer (D and the
polyester slider @.

Reverse the thread cutter frame ), and then remove the thread hook
assembly (@ and the spacer .

Remove the lower thread cutter ® from the spacer (.

Retaining ring E4

4 Rubber removal

1.

Remove the retaining ring (E3), and then remove the rubber (D.

Retaining ring E3
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Modules

Thread cutter module

5 Thread cutter lever assembly removal

1. Slide the thread cutter lever assembly (1) to remove it from the idle gear @,
and then remove it from the thread cutter lever shaft (3).

6 Thread cutter lever ASSY disassembly

1. Remove the screw @), and then remove the thread cutter lever gear @) from

the thread cutter lever .

7 Photo transistor assembly removal

1. Remove the screw @), and then remove the photo transistor assembly (.




Modules Thread cutter module

8 Idle gears A and B removal Retaining ring E2

1. Remove the retaining ring (E2), and then remove idle gear A (D, spring @,
and idle gear B ®.

Disassembly

9 Z pulse motor assembly removal
1. Disconnect the lead wire connector @ from the PCB of the Z pulse motor
assembly (D.

2. Remove the 2 screws @), and then remove the Z pulse motor assembly (D
from the moter holder assy (.







3 Assembly

Main unit

Module

Needle-presser unit, needle
threader unit, upper shaft unit.......... 3-2
Rotary hook driving unit,

feed/rotary hook unit,

thread cutter unit, side feed unit ...... 3-8
Bobbin winder unit......................... 3-14
Thread tension unit........................ 3-22
Power unit, motor unit.................... 3-34
Main pans........ccccueeeiiiieiiiiieeeeees 3 -39
Thread cutter module .................... 3-54
Side feed module...........cccoeeiennnns 3-61
Feed/rotary hook module............... 3-64
Drop module ..........cooviiieiiiiiiiiieeenns 3-89
Needle-presser module.................. 3-93



Main unit

Needle-presser unit, needle threader unit, upper shaft unit location diagram
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Main unit Needle-presser unit, needle threader unit, upper shaft unit

1 Plate spring attachment
1. Attach the plate spring (D to the arm bed with the 2 screws @.

(1] $ €m Screw, Bind Torque ‘
Y/ M4X5 1.18 = 1.57 N°m 0

=
el
€
@
)
7]
<




Main unit Needle-presser unit, needle threader unit, upper shaft unit

2 Needle-presser module attachment ® Retaining ring E5

1. Attach the retaining ring (E5) to the shaft (D.
2. [Insert the shaft (D into the shaft hole on the needle-presser module (left
side).

*Key point
¢ Insert the shorter end of the shaft from the retaining ring (E5)
into the shaft hole on the needle-presser module.
3. Attach the needle-presser module to the arm bed.

*Key point
¢ Insert the tab (® of the arm bed into the reference hole @ on
the rear of needle-presser module.
4. Apply 1 or 2 drops of FBK OIL RO 100 to the oiling ports (2 locations) of
the shaft bushing.
5. Temporarily tighten the screw @ to the rear of unit and adjust clearance
between needle and rotary hook point. Then fully tighten the screw @.

*Key point
* Refer to "Clearance between needle and rotary hook point
adjustment” on page 4 - 11 for the adjustment procedure.
6. Attach the presser plate B (@ and the adjust plate A ® to the shaft bushing
of the arm bed with the 2 screws @.
7. Attach the presser plate A () to the arm bed with the 2 screws @.

*Key point
¢ Move the shaft @) to the right and then tighten the 2 screws @.
* Refer to "Needle-presser module" on page 3 - 93 for the
assembly procedure.

Apply FBK OIL RO 100 to the oiling ports (2 locations) 1 -2 drops
of the shaft bushing XC8388***

(5 ) GUNNNY Torque
U M3X20 0.78—-1.18 N°m

(2] NN Taptite, Bind S Torque
M4x10 1.47 —1.98 N'm




Main unit Needle-presser unit, needle threader unit, upper shaft unit

3 Upper shaft assembly attachment

1.

Apply 1 or 2 drops of FBK OIL RO 100 to the upper shaft bushing
attachment section (D, and then move the upper shaft bushing @ to the
lubricated section.

Insert the fixed joint (3 into the upper shaft assembly (.

*Key point
* Be careful of the direction of fixed joint when inserting.
Attach the upper shaft assembly & to the arm bed.

*Key point
¢ Place the encoder ) of the upper shaft assembly on the left
side of the arm rib (®.
¢ Place the upper shaft bushing @ of the upper shaft assembly
on the upper shaft bushing attachment section of the arm bed.

4. Attach bushing presser A (© to the upper shaft bushing attachment section

of the arm bed with the screw @.

Apply FBK OIL RO 100 to the upper shaft bushing 1 -2 drops

attachment section. XC8388***

0 m Taptite, Bind S Torque
M4X10 1.47 -1.98 N°m

® ® )

Screw holes toward the left side
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Main unit Needle-presser unit, needle threader unit, upper shaft unit

4 Needle-presser module and upper shaft assembly connection

1. Face the shaft D-cut (D of the needle-presser module and the upper shaft
D-cut @ to the front.

2. Slide the fixed joint @ to the left, and then insert it into the shaft @) of the
needle-presser module.

3. Align the 2 screw holes on the fixed joint (3 with the D-cut face, and
tighten the screw @ in the left screw hole by hand.

*Key point
* Move the fixed joint to the left to adjust the clearance between
the retaining ring @ on the needle-presser module side and
the fixed joint to 0.5 mm.
4. Move the upper shaft assembly to the left, and tighten the screw @ in the
right screw hole on the fixed joint @) by hand.
5. Fully tighten the 2 screws @ on the fixed joint (®.
6. Rotate the upper shaft half a turn, and tighten the 2 screws @ in the 2
screw holes on the fixed joint ().

*Key point
¢ Tighten the screws @ in the following order: @-2 and then @-1.
¢ Be sure to tighten the 2 screws @ after fully tightening the 2
screws @ on the fixed joint.
¢ If the needle-presser module and the upper shaft assembly
are assembly properly, the base line ® of the pulley ® is
positioned at the top.

NOTE

Check the upper shaft rotation torque before the timing belt is

attached.

If the rotation torque is heavy, perform the following adjustment.

* Drop a brass bar of approx. 1 kg from a height of 50 mm onto
the oil hole on bushing presser A.

* Tighten the screw, and apply 1 or 2 drops of FBK OIL RO 100
to the oil hole on bushing presser A.

0 Set Screw, Socket (FT) Torque
MS5XS 1.37-1.79 N'm
Set Screw, Socket (CP) Torque
2 m] Maxa 0.78—1.18 N*m o




Main unit Needle-presser unit, needle threader unit, upper shaft unit

5 Upper shaft cover attachment
1. Attach the upper shaft cover (D to the arm bed with the screw @.

a $ Screw, Bind Torque
NG Maxe 0.79-1.18 N*m
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Main unit

Rotary hook driving unit, feed/rotary hook unit, thread cutter unit, side feed unit
location diagram




Main unit cutter unit, side feed unit

Rotary hook driving unit, feed/rotary hook unit, thread

1 Lower shaft A assembly attachment

1.

2.

Rotate the pulley (upper shaft) @ until the base line 2) of the pulley comes
to the top.

Apply 1 or 2 drops of FBK OIL RO 100 to the lower shaft bushing
attachment sections (3 (2 locations), and then move the lower shaft
bushing @ to the lubricated section.

Hang the timing belt ® over the timing pulley D ® of the lower shaft A
assembly.

Set the lower shaft bushing @ to the arm bed's lower shaft bushing
attachment sections (2 locations).

Place the bushing pressers @ on the lower shaft bushings @ (one each at 2
locations).

Secure the bushing pressers (@) with the screw @ (2 locations).

*Key point
» Before tightening the screw @, check that the slit on the joint
is vertical and the screw hole @ faces the front.

Apply FBK OIL RO 100 to the lower shaft's lower shaft 1 -2 drops
bushing attachment sections (2 locations) XC8388***

NOTE
Check the lower shaft rotation torque.
If the rotation torque is heavy, perform the following adjustment.
* Drop a brass bar of approx. 1 kg from a height of 50 mm onto
the oil hole on the bushing presser.
¢ Tighten the screw, and apply 1 or 2 drops of FBK OIL RO 100
to the oil hole on the bushing presser.

0 m Taptite, Bind S Torque
M4X10 1.47 —1.96 N°m

Assembly




Rotary hook driving unit, feed/rotary hook unit, thread

Main unit cutter unit, side feed unit

2 Tension pulley assembly attachment

1. Temporarily secure the tension pulley assembly (D to the arm bed with the

screw @.
Adjust the timing belt tension, and then fully tighten the screw @.

*Key point
* Refer to "Timing belt tension adjustment" on page 4 - 3 for the
adjustment procedure.

“ Screw, Pan (S/P washer) Torque
M4X10DA 1.18 =157 N'm

3 Sheet attachment

1. Wipe the sheet attachment face (D) of the arm bed with a cloth dampened
with alcohol.
2. Attach the sheet to the sheet attachment face (.
*Key point
¢ Check that the alcohol on the sheet attachment face Dhas
dried before attaching the sheet.
¢ Hold the sheet at the ends, and attach it so that it fits snugly
against the reference pin @.

3-10



Main unit cutter unit, side feed unit

Rotary hook driving unit, feed/rotary hook unit, thread

4 Feed/rotary hook module attachment

1.

2.

Insert the Joint D of the feed/rotary hook module until the D-cut of lower
shaft B @.

Apply a bead of EPNOC AP(N) 0 to the slit @ on both joints of lower
shaft A @ and lower shaft B Q).

Rotate the pulley (upper shaft) until the base line of the pulley @ comes to
the top, meaning that the D-cut of lower shaft A (7) faces the front. Attach
the disk ® to the joint.

Attach the feed/rotary hook module with the 2 screws @.

*Key point
¢ Use the disk to align lower shaft A @ and lower shaft B @
while the D-cut of lower shaft A (@ faces the front (slit on the
joint is vertical) and the D-cut of lower shaft B ) face the top
(slit on the joint is horizontal).
¢ Lightly press the feed/rotary hook module from above, and
tighten the 2 screws @.

. Loosen the 2 screws @ securing lower shaft A @). Move the joint ) to the

left, and then retighten the 2 screws @.

NOTE
After attaching the feed/rotary hook module, check that the
following conditions are met while the base line of the pulley
(upper shaft) is at the top:
¢ The needle bar is at the top point.
¢ The D-cut of lower shaft A @) faces the front.
¢ The D-cut of lower shaft B () is at the top.
¢ The reference hole on the outer rotary hook faces the front.

*Key point
* Refer to "Feed/rotary hook module" on page 3 - 64 for the
assembly procedure.

Apply EPNOC AP(N) 0 to the slit on both joints of lower Bead

shaft A and lower shaft B. XC8387***

0 m Set Screw, Socket (FT) Torque
M5X5 1.37-1.77 N°m

e Screw Torque
M4 1.18 —1.57 N°'m

3-11

Assembly




Rotary hook driving unit, feed/rotary hook unit, thread

Main unit cutter unit, side feed unit

5 Drop unit attachment
1. Attach the drop unit (D to the arm bed with the 2 screws @.

*Key point
¢ Insert the hole on the pull link @ on the tip of reversal link @).

6 Thread cutter module attachment

1. Attach the thread cutter module to the feed/rotary hook module with the
screws @ and @ on the bottom of the thread cutter module.
*Key point

* Engage the 2 positioning tabs on the thread cutter module
with the 2 positioning holes (round hole and semi-round hole)
on the feed/rotary hook module.

¢ Refer to "Thread cutter module" on page 3 - 54 for the
assembly procedure.

0 4‘. Screw, Bind Torque
U/ M3X5 0.78-1.18 N°m

(2] $ Screw, Bind Torque
NG M4X5 1.18 = 1.57 N°m

3-12



Main unit cutter unit, side feed unit

Rotary hook driving unit, feed/rotary hook unit, thread

7 Side feed module removal attachment

1. Attach the side feed module () to the arm bed with the 2 screws @ (CS-6
clip is secured to both screws).

*Key point
* Tighten the screws @ in the following order: @-1 (temporarily
tighten), @-2 (fully tighten), and @-1 (fully tighten).
2. Attach the side feed adjust plate @ of the side feed module to the feed bar
of the feed/rotary hook module with the 2 screws @.

*Key point
» Tighten the right screw @ first.
* Refer to "Front/back and left/right position of feed dog
adjustment" on page 4 - 21 for the feed dog position check.
* Refer to "Side feed module" on page 3 - 61 for the assembly
procedure.

0 m Taptite, Bind S Torque
M4X10 1.47 —1.96 N°m

9 _+m Screw, Bind Torque
L/ M3X5 0.79-1.18 N°-m

8 Lead wire guide holder attachment

1. Attach the lead wire guide holder @ to the feed/rotary hook module with
the screw @.

*Key point
* Engage the positioning tab on the lead wire guide holder with
the positioning hole on the feed/rotary hook module.

0 .‘.a% ﬂm Screw, Bind Torque
NG M3X4 0.79-1.18 N°'m

3-13

Assembly




Main unit

Bobbin winder unit location diagram

14



Main unit Bobbin winder unit

1 BW motor assembly attachment
1. Attach the BW motor assembly (D to the bobbin winder holder assembly

® with the 2 screws @.
>
Q
£
Q
(7]
(7))
<

0 $ Screw, Bind Torque

N M3X3 0.79-1.18 N°m ®

2 Bobbin presser attachment

1. Position the bobbin winder cam @) of the BW motor assembly laterally.
2. Place the bobbin presser (2) onto the shaft of the bobbin winder holder
assembly (longer shaft at the center), and attach the retaining ring (E3).

Retaining ring E3 ©)

3 Bobbin presser guide assembly attachment ®

1. Place the polyester slider (D and then the bobbin presser guide @) onto the
shaft of the bobbin winder holder assembly (shorter shaft on the left side),
and attach the retaining ring (E3).

Retaining ring E3 ®

3-15



Main unit Bobbin winder unit

4 Spring attachment

1. Reverse the bobbin winder assembly (.
2. Attach the spring to the shaft groove @ of the bobbin presser guide
assembly and the notch @ of the bobbin winder holder assembly.

*Key point
* Attach the spring as described below:

Round end => Shaft groove @ of bobbin presser guide assembly
Hook end => Notch @ of the bobbin winder holder assembly

- | -

SPRING
XA9545***

5 BWSW assembly (D6) attachment
1. Attach the BWSW assembly () and BWSW holder ©).

*Key point
* Engage the positioning tab on the BWSW assembly with the
positioning hole on the BWSW holder.
2. Attach the BWSW assembly (D6) (@ to the bobbin winder holder assembly
(®, using the screw @ with coating clip.

*Key point
* Engage the positioning tab on the bobbin winder holder
assembly with the positioning hole on the BWSW assembly
(D6).

Torque
0.79-1.18 N°m

(o) i
O & v

3-16

Positioning hole ®




Main unit

Bobbin winder unit

6 Bobbin presser cover attachment

1. Attach the bobbin presser cover (D to the bobbin winder holder assembly
® with the screw @.

*Key point

* Engage the positioning tab on the bobbin presser cover with
the positioning hole on the bobbin winder holder assembly.
¢ Tighten the screw @ from the rear.

0 & (hmw

Taptite, Bind B Torque
M3x8 0.79-1.18 N*m

Assembly

7 Bobbin winder assembly attachment
1. Attach the bobbin winder assembly (D to the rear of the upper cover with

the 3 screws @.
*Key point

¢ Tighten the screws @ in the following order: @-1, @-2, and

Q-3

2. Tie the BW motor lead wire and the BWSW lead wire with a band.

*Key point

¢ Pass the BW motor lead wire over the motor.
¢ Place the band in the groove on the bobbin presser guide
cover. Remove any slack from the lead wires and tie them.

° @ |

MY

Taptite, Bind B Torque
M4X10 0.79-1.18 N°'m

3-17



Main unit Bobbin winder unit

8 Spool pin attachment

1. Place the shaft hole on the spool pin (D on the rear of the upper cover.

2. Insert the shaft of spool pin holder assembly B @) into the hole on the spool
pin @.

3. Attach the spool pin holder assembly B (@ with the screw @.

Taptite, Cup B Torque =
0 @ (mmw 5" | osomovanm 3

3-18



Main unit Bobbin winder unit

9 Sub spool stand pin attachment
1. Attach the plate spring (D to the sub spool pin holder @ with the screw @.

*Key point
* Engage the positioning tab on the sub spool pin holder @ with
the positioning hole on the plate spring @®.
2. Place the shaft hole on the sub spool pin holder 3 on the rear of the upper
cover.
3. Insert the shaft (@ into the hole on the sub spool pin holder 3 from the rear
of the upper cover, and attach these to the bushing.
4. Attach the sub spool pin holder assembly @ with the 2 screws @.

*Key point
¢ Tighten the screws @ in the following order: @-1 (temporarily
tighten), @-2 (fully tighten), and @-1 (fully tighten).

“ .‘.F;! Screw, Bind Torque
NG M3X3 0.79-1.18 N°'m

Taptite, Bind B Torque
@ &) (pmw

3-19

Assembly




Main unit Bobbin winder unit

10 Thread guard plate attachment

1. Insert the thread guard plate (D into the groove on the side face of the
upper cover.
2. Attach the thread guard plate @ with the screw @.

*Key point
¢ Tighten the screw @ from the rear of the upper cover.

m Taptite, Cup B Torque
0 C M3X8 0.59-0.79 N*m

11 Thread guide plate attachment

1. Insert the thread guide plate @ into the groove on the top face of the upper
cover.
2. Attach the thread guide plate @ with the screw @.

*Key point
¢ Tighten the screw @ from the rear of the upper cover.

Taptite, Bind B Torque
o @ (m M3X8 0.59 - 0.79 N*m




Main unit Bobbin winder unit

12 Bobbin base assembly attachment

1. Place the bobbin base assembly (D onto the bobbin winder shaft assembly
®, and push it until you hear a click.

*Key point
* Engage the tab on the bobbin winder shaft assembly @ with
the notch on the bobbin base assembly .

13 Tension guide assembly attachment

1. Insert the tension guide assembly (D into the groove on the top face of the
upper cover.
2. Attach the tension guide assembly (D with the screw @.

Assembly

Screw, Pan (SIP washer) Torque
M3X8DA 0.59-0.79 N°m




Main unit

Thread tension unit location diagram




Main unit Thread tension unit

1 Spring tape attachment
1. Attach the spring tape (D along the R-section of the thread guard.

*Key point
¢ Do not allow the spring tape (D to protrude from the thread
guard.

2 Thread guide wire attachment

1. Insert the hook of the thread guide wire (D into the hole on the thread
guard.

2. [Insert the plain washer 2) between the thread guide wire () and the thread
guard .

3. Attach the thread guide wire @ to the thread guard 3 with the screw @.

*Key point
¢ Move the thread guide wire (O upward, and then attach it.

=
el
€
@
)
7]
<

(1) 4_h_ Screw, Bind Torque
\ M3x4 0.78-1.18 N'm




Main unit Thread tension unit

3 Thread take up spring ASSY assembly

1. Apply a light covering of silicon grease to the outer and inner peripheries

of the spring .
2. Insert the thread cutting shutter @ into the thread catching spring case (.
3. Insert the spring from the bottom of the thread catching spring case
@.

*Key point
¢ Insert the straight section of the spring to the middle hole
(when viewed from the top) of the 3 thread take up spring
tension positioning holes.
4. Insert the L-shape section of the spring to the spring groove of the
thread cutting shutter @.

*Key point
¢ Position the spring groove of the thread cutter shutter ©)
between two tabs on the bottom of the thread catching spring
case (.

Apply silicon grease to the outer and inner peripheries

of the spring _ Light covering

S11 15.6|  THREADTAKE UP SPRING
o74 XZ0386***

4 Thread take up spring assembly attachment

1. Attach the thread take up spring assembly (D to the thread guard @) with
the screw @.

*Key point
¢ Engage the 2 tabs on the bottom of the thread catching spring
case with the slots on the thread guard ), and slide the tabs
clockwise.
¢ Check that the thread take up spring (® contacts the spring

tape @.




Main unit Thread tension unit

5 Thread tension gear assembly attachment

1.

Place the tension disk A Q) and the tension disk B (3 onto the thread
tension disk shaft @) of the thread guard.

Place the plain washer (S3) ® and the spring onto the calking pin @
of the thread guard, and then attach the retaining ring (E2).

*Key point
¢ Use the plain washer (S3) ® to hold the tension disk A @ and
the tension disk B (3.
Place the washer (8), thread tension plate assembly @), tension disk washer
®, washer ® and spring B, and tension adjusting screw (@ onto the
thread tension disk shaft (D of the thread guard.

Place the thread plate assembly (0 onto the thread tension disk shaft (D,
and then thread the tension adjusting screw (@) to the thread plate assembly

®.

*Key point
* Compress the spring to place the thread plate assembly
©.

Apply a light covering of EPNOC AP(N) 0 to the entire surface of the
calking pin @ of the thread guard.

Apply a light covering of EPNOC AP(N) 0 to the entire rear surface of the
thread tension gear assembly @.

Place the thread tension gear assembly @@ onto the calking pin @) of the
thread guard, and then attach the retaining ring (E3).

Apply EPNOC AP(N) 0 to the entire surface of the
calking pin of the thread guard (attachment shaft of the
thread tension gear assembly)

Light covering
XC8387***

Apply EPNOC AP(N) 0 to the entire rear surface of the Light covering

thread tension gear assembly. XC8387***

SPRING
X57605***

THREAD TENSION SPRING
96.9 XA9900***

Assembly




Main unit Thread tension unit

6 Thread release link attachment

1. Insert the thread release link (D into the pin of the tension release holder
®, and attach the retaining pin (E3).

RetainingringE3 @ @®

7 Tension plate attachment
1. Place the spacer (D on the tension release holder assembly @.
*Key point
* Engage the positioning tab on the tension release holder
assembly @ with the square-positioning hole on the spacer (.

2. Place the tension plate @) and the spring onto the calking shaft of the
tension release holder assembly (@, and attach the retaining ring (E2).

S02 SPRING

X57605***

® Retaining ring E2 ®




Main unit Thread tension unit

8 Tension presser plate assembly attachment
1. Attach the screw @ to the tension presser plate assembly (.

*Key point
¢ Tighten the screw @ until it protrudes from the bottom of the
tension presser plate assembly (@ 0.2 - 0.5 mm.

2. Apply a small bead of EPCON AP(N) 0 to the tension release link contact
surface of the tension release cam Q).

3. Temporarily attach the screw @ to the tension release cam ().

4. Insert the tension presser plate assembly (D from the top of the tension
release holder assembly, and then insert the spring and the tension
release cam (@) from the bottom.

5. Thread the tension presser plate assembly (D through to the bottom.

*Key point
¢ After threading the tension presser plate assembly @ through
to the bottom, insert the positioning tab on the tension release
holder assembly into the square positioning hole ® on the
tension plate.
6. Set the screw @ of the tension presser plate assembly (D as shown in the
illustration on the right, and fully tighten the screw @ of the tension
release cam (@).

Apply EPCON AP(N) 0 to the tension release link Small bead
contact surface of the tension release cam. XC8387***
0 @ [t[SS] Power Lock Torque
2X3 0.78—1.18 N°m
Torque
Set Screw, Socket (FT)
9 (W M3X4 0.78-1.18 N°'m
S03 192 SPRING
JEZR XAQ577**

Assembly




Main unit Thread tension unit

9 Tension release holder assembly attachment

1. Attach the tension release holder assembly (D to the thread guard assembly
® with the 2 screws @.

*Key point
* The tension release plate A ® and the presser SW link @
should be positioned as shown in the illustration on the right
when the tension release holder assembly @ is attached.

NOTE
e Check that the tension plate rises when the tension release
plate A @® is moved to the right.

0 4‘h' Screw, Bind Torque
Y/ M3Xx4 0.78 —1.18 N'm

10 Thread guide shutter attachment

1. Attach the thread guide shutter @) and the thread guide shutter link B @
with the retaining ring (E3).

O]

® Retaining ring E3




Main unit Thread tension unit

11 AT pulse motor assembly attachment
1. Apply 1 or 2 drops of FBK OIL RO 100 to the shaft of the AT pulse motor
assembly (.

2. Insert the AT pulse motor lead wire assembly @ to the connector of the
AT pulse motor assembly @.

3. Attach the AT pulse motor assembly @ to the thread guard with the 2

screws @.

Apply FBK OIL RO 100 to the shaft of the AT pulse 1 -2 drops

motor assembly. XC8388***

0 45. Screw, Bind Torque
W s 0.78-1.18 N°-m

Assembly

12 Thread guide shutter link A ASSY assembly

1. Insert the link A shaft plate assembly @ into the thread guide shutter link
A assembly (D, and secure these with the retaining ring (E3).

@ Retaining ring E3

13 Thread guide shutter link A assembly attachment

1. Temporarily attach the thread guide shutter link A assembly (D with the
screw @.

7 0\ Screw, Pan (S/P washer)
” é’y M3X6 Torque




Main unit Thread tension unit

14 Plate assembly attachment
1. Attach the plate assembly (D) with the screw @.

0 45. Screw, Bind Torque
Y M3X4 0.78—-1.18 N'm

15 AT INIT PCB ASSY assembly

1. Attach the insulation sheet D and the AT INIT PCB assembly @ to the
AT pulse motor sensor holder (%) with the screw @.

*Key point

¢ When attaching the insulation sheet (D, attach the section @
of the insulation sheet (D to the rear side of the AT pulse motor
sensor holder (®.

¢ Engage the positioning tab on the AT pulse motor sensor
holder ® (center tab of 3 tabs) with the positioning notch (U-
shape) on the AT INIT PCB assembly @.

¢ Move the AT INIT PCB assembly @ to the notch right and left
tabs of 3 tabs on the AT pulse motor sensor holder 3.

0 @ Screw, Bind Torque
L/ M3x4 0.78 —1.18 N°'m




Main unit Thread tension unit

16 AT INIT PCB assembly attachment

1. Attach the AT INIT PCB assembly (D to the thread guard assembly with
the screw @.

*Key point
* Engage the positioning tab on the thread guard with the
positioning hole on the AT INIT PCB assembly (D.

NOTE
* Rotate the thread tension gear counterclockwise until it stops,
and check that the shutter of the thread tension gear assembly
is almost at the center relative to the sensor of the AT INIT
PCB assembly .

0 45. Screw, Bind Torque
NG M3x4 0.78 -1.18 N°'m

Assembly

17 Upper thread PCB ASSY assembly

1. Attach the upper thread PCB assembly (D to the thread sensor holder @)
with the screw @.

*Key point
¢ Engage the positioning tab on the thread sensor holder @ with
the center of the positioning slot 3 on the upper thread PCB

assembly @.
n $ Screw, Bind Torque
NG M3x4 0.78-1.18 N°m




Main unit Thread tension unit

18 Upper thread PCB assembly attachment

1. Attach the upper thread PCB assembly (D to the thread guard assembly
with the screw @.

*Key point
* Engage the positioning tab on the thread guard assembly with
the positioning hole on the upper thread PCB assembly (D.

NOTE
¢ Check that the shutter of the thread cutting shutter @ is almost
at the center relative to the sensor of the upper thread PCB

assembly @.
0 .‘.+§ Screw, Bind Torque
NG M3X4 0.78—-1.18 N°m

19 Thread guide attachment
1. Attach the thread guide D to the thread guard assembly with the screw @.

*Key point
¢ Engage the tab on the thread guard assembly (rear of AT
pulse motor attachment screw) with the positioning notch on
the thread guide @ (U-shape).

n $ Screw, Bind Torque
W M3X4 0.78 - 1.18 N°'m

20 Thread guide assembly attachment

1. Attach the thread guide assembly to the needle-presser module with the 2
screws @.

*Key point
* Engage the positioning tab on the needle-presser module with
the positioning hole on the thread guide assembly.

(1) m Taptite, Bind B Torque
M4X10 1.18 = 1.57 N*'m




Main unit Thread tension unit

21 Thread guide cover attachment
1. Attach the thread guide cover (D to the thread tension unit.

*Key point
* Engage the 2 lugs (®, ®) on the thread tension unit in the 2
grooves (@, ®) on the thread guide cover (D, and then attach
the thread guide cover behind the boss ®.

22 Thread guide cover ASSY assembly

1. Attach the thread take-up cover (@ and the thread guide (D to the thread
guide cover assembly with the screw @.

(] g @m Taptite, Pan B Torque
R M3x6 0.78-1.18 N'm

23 Thread guide cover assembly attachment
1. Attach the thread guide cover assembly (D with the 2 screws @.

*Key point
* Align the thread guide cover @ with the thread guide cover @,
so there is no step between them.

NOTE
e Be sure to perform [4-16 Thread guide shutter clearance
adjustment].

0 Screw, Pan (SIP washer) Torque
N/ M3X6 0.78—1.18 N°m

Assembly



Main unit

Power unit, motor unit location diagram
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Main unit Power unit, motor unit

1 Main motor assembly attachment

1. Hang the timing belt over the timing pulley (D of the upper shaft and the
pulley @ of the motor.

2. Set the main motor assembly (@ onto the arm bed, and then tighten the
upper screw @ temporarily.

3. Set PCB holder R @ onto the main motor assembly (@), and then tighten
the lower screw @ temporarily.

4. Adjust the timing belt tension, and then fully tighten the 2 screws @.

*Key point
* Refer to "Motor belt tension adjustment" on page 4 - 4 for the
adjustment procedure.

Upset Torque
4X12DB 1.18 —1.57 N°'m

Assembly

2 Motor fan attachment @
1. Insert the motor fan @ to the motor pulley.

NOTE
¢ Be careful removing the motor fan because the wings of the
fan are very fragile.

3 NP PCB ASSY (D6) assembly

1. Place the insulation sheet @ on the NP PCB assembly (D6) (D, and secure
it to the PCB holder 3 with the 2 screws @.

2. Pass the lead wire of the NP PCB assembly (D6) @D through the PCB
holder guide @.

Taptite, Bind B Torque
0 & (jpmw




Main unit Power unit, motor unit

4 NP PCB assembly attachment
1. Attach the NP PCB assembly (D6) (D to the arm bed with the 3 screws @.

NOTE
e Attach the NP PCB assembly (D6) () carefully to avoid
damaging the sensor on the rear of the assembly.
* Be careful not to allow the sensor of the NP PCB assembly
(D6) @ to contact the upper shaft shutter.

*Key point
* Refer to "Upper shaft rotation shutter angle adjustment" on

page 4 - 5 for shutter angle adjustment.
¢ Refer to the "Wiring procedures" for details.

ﬁ Screw, Bind Torque
0 m M4Xx8 0.78-1.18 N°'m

5 Main PCB assembly attachment

1. Attach the main PCB assembly (@ to the PCB holder and PCB holder R
with the 3 screws @ (CS1 clip @) is attached to the right upper screw) and
the screw @.

*Key point
¢ Attach the clip (CS1) @ at an angle of 45° (lower left) as
shown in the drawing on the right.
* Refer to the "Wiring procedures" for details.

LR Taptite, Bind B Torque
0 @ ( M3x8 0.59 - 0.78 N°'m

Q .‘.a% Screw, Bind Torque
NG M3X6 0.59 - 0.78 N*m




Main unit Power unit, motor unit

6 Knee lifter assembly attachment ) ®
1. Attach the knee lifter assembly (D to the base plate @with the 2 screws @.

Assembly

\i
ﬂ @ Screw, Bind Torque
W/ M4x6 0.79-1.18 N'm

7 Inlet assembly attachment
1. Attach the inlet assembly (D to the base plate @) with the screw @.

*Key point
¢ Engage the 2 positioning tabs on the inlet assembly () with
the corresponding positioning holes on the base plate @.

0 @ Sorew, Bind Torque
v Maxe 0.79-1.18 N°m

8 Base plate assembly attachment
1. Attach the base plate assembly (D to the arm bed with the 3 screws @.

0 m Taptite, Bind S Torque
M4X10 1.47 —1.96 N*m




Main unit Power unit, motor unit

9 Ferrite core attachment
1. Attach the ferrite core (D to the power PCB assembly (D6M).

10 Power switch assembly (D6) attachment

1. Attach the power switch assembly (D6) (D and the insulator sheet (S) @ to
the power unit cover @).

NOTE
e Attach the power switch assembly (D6) so that the " O " mark
on it is at the position shown in the photo on the right.
2. Attach the connector @ of the power switch assembly (D6) (D to the
power PCB assembly (D6M).

11 Power PCB assembly (D6M) attachment

1. Attach the power PCB assembly (D6M) (D to the arm bed with the 3
screws @.

NOTE
¢ Be careful not to pinch the inlet cord and motor cord.
2. Insert the motor cord @ and the inlet cord (® into the power PCB assembly
(D6M) (@.
*Key point
¢ Refer to "Wiring procedure" for wiring details.

(R \EESEESEESESE] Screw, Pan (S/P washer) Torque
0 & MaXx14 0.78—1.18 N'm




Main unit

Main parts location diagram
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Main unit Main parts

1 Handle assembly

1. Attach the handle holder R assembly (D to the inside of the handle ), and
then attach the retaining ring (E4).

2. Attach the handle holder L assembly @ to the outside of the handle @), and
then attach the retaining ring (E4).

®

Retaining ring E4
YA

2 Handle assembly attachment
1. Attach the handle assembly (D to the rear of the arm bed with the 4 screws

0 m Taptite, Bind S Torque
M4X10 1.47 —1.98 N°m

3 Rear cover assembly (Plate A attachment)

1. Attach the plate A @ (2 locations) to the inside of the rear cover with the
screw @.

*Key point
¢ Engage the positioning tab on the rear cover with the
positioning hole on plate A.

0 m Taptite, Cup B Torque
M4X10 0.59-0.98 N°m

4 Rear cover assembly (plate B attachment)
1. Attach the plate B (D to the inside of the rear cover with the screw @.

*Key point
¢ Engage the positioning tab on the rear cover with the
positioning hole on plate B.

0 m Taptite, Cup B Torque
M4Xx10 0.59-0.98 N'm




Main unit Main parts

5 Rear cover attachment
1. Attach the rear cover (D to the arm bed with the 3 screws @.

*Key point
¢ Attach the 2 hooks @ on the rear cover to the base plate.
* Engage the positioning tab on the rear cover ® with the
positioning hole on the rear of the arm bed.

Assembly

a m Taptite, Cup B Torque
M4X14 1.18 = 1.57 N'm

6 Front cover assembly (LCD assembly attachment)

1. Attach the touch panel @) and the LCD ) with the 2 screws @.
2. Attach the 2 LCD pressers ) with the 2 screws @.

Taptite, Bind B Torque
@ (m M3x8 0.39-0.79 N'm




Main unit Main parts

7 Front cover assembly (SV keytop attachment) ®

1. Attach the SV joint plate (D to the rear of the front cover.
2. Attach the SV keytop @ to the hole on the SV joint plate (D from outside
the front cover.

8 Front cover assembly (LCD holder assembly attachment)

1. Pass the touch panel's FFC @), the LCD panel's lead wire 3, and the LCD
panel's @ through the holes (3 locations) on the LCD holder assembly
section of the front cover.

2. Attach the LCD holder assembly (D to the LCD holder assembly
attachment section on the front cover.

*Key point
* Set the right hooks (3 locations) of the LCD holder assembly
@ into the LCD holder assembly attachment section, and then
attach the left hooks (2 locations).
3. Tighten the 4 screws @ from the inside of the front cover.

*Key point
¢ Tighten the screws @ in the following order: @-1, @-2, @-3,
and @-4.
° 03 ©®© 01 @
m Taptite, Bind B Torque
o @ ( M3X8 0.39-0.79 N°m




Main unit Main parts

9 Front cover assembly (foot controller jack assembly attachment)
1. Attach the foot controller jack assembly (D to the rear of the front cover.
*Key point
¢ Position the mark on the foot controller jack assembly @ face
up.
2. Attach the nut to the outer surface of the top cover and tighten the jack with
a jack screwdriver.

10 Front cover assembly (card PCB cover assembly attachment)

1. Press the pen holder (D into the groove @ on the card PCB cover to attach
it.

2. Attach the card PCB cover assembly (3 to the side face of the front cover.

*Key point
* Set the right hooks (3 locations) of the card PCB cover
assembly (@ into the side face of the front cover, and then
attach the left hooks (2 locations).

Assembly

11 Front cover assembly (PCB holder assembly attachment)

1. Attach the card PCB (@) to the card PCB holder () with the 4 screws @.
Attach the USB PCB (@ to the USB PCB holder (3 with the 2 screws @.

3. Position the card PCB holder D on the front cover, and secure these using
the 3 board pressers with the 3 screws @.

4. Position the USB PCB holder (3 on the front cover, and secure these using
the 2 board pressers with the 2 screws @.

5. Attach the 6 connectors, FFC (8, and FFC (®).

*Key point
* Release the knob when inserting the FFC ® and lock the
knob after insertion.

0 mg Taptite, Bind B Torque

(0] @ ( M3X10 0.39 - 0.79 N-m

@ @ Screw, Bind Torque
NG M3X5 0.39-0.79 N°m




Main unit Main parts

12 Front cover assembly (inverter D6 assembly attachment)

1. Attach the inverter D6 O to the inverter cover ) with the 2 screws @.

2. Connect the inverter lead wire assembly's connector @ to the left side of
the inverter D6 .

3. Connect the LCD lead wire connector (3 from the lower section inside the
front cover to the right connector on the inverter D6 (D.

4. Attach the inverter D6 assembly to the rear of the front cover with the 2
screws @ (attach the clip @ to the left screw).

*Key point
¢ Pass the LCD lead wire (@ through the notch ® on the inverter
D6 assembly.

5. Insert the clip @ through the ferrite core (® of the foot controller jack
assembly.

m Taptite, Bind B Torque
@ ( M3x8 0.39-0.79 N°'m

13 Front cover assembly (plate D attachment)
1. Attach the plate D (D to the rear of the front cover with the screw @.

*Key point
* Engage the positioning tab on the front cover with the
positioning hole on the plate D.

0 m Taptite, Cup B Torque
M4X10 0.59-0.98 N°m




Main unit Main parts

14 Front cover assembly (button attachment)

1. Attach the SS button (1), and the operation button (2), to the rear of the
front cover.

15 Front cover assembly (SS PCB assembly attachment)

1. Attach the SS PCB assembly (D to the SS button on the rear of the front
cover with the 2 screws @.
*Key point
¢ Insert each switch section on the SS PCB assembly (D into
the SS button.
¢ Tighten the screws @ in the following order: @-1 and @-2.
2. Attach the S holder @ to the SS PCB assembly (D with the 2 screws @.
*Key point
¢ Tighten the screws @ in the following order: @-1 (temporarily
tighten), @-2 (fully tighten), and @-1 (fully tighten).

LAY Taptite, Bind B Torque
0 @ ( M3X8 0.39-0.79 N°'m

ALRRRRRRRRY Taptite, Bind B Torque
9 @ ( M3X14 0.39-0.79 N'm

Assembly




Main unit Main parts

16 Front cover assembly (VR PCB assembly attachment)

1. Align the screw hole on plate C (D) with that on the VR PCB ().
2. Attach the VR PCB assembly to the inside of the front cover with the 2
screws @.
*Key point
¢ Insert the sensor of the VR PCB assembly into the notch on
the SV joint plate.
* Engage the positioning tab on the front cover with the
positioning notch (lower left) on the VR PCB assembly.
¢ Tighten the screws @ in the following order: @-1 (temporarily
tighten), @-2 (fully tighten), and @-1 (fully tighten).

m Taptite, Bind B Torque
o @ ( M3X8 0.39-0.79 N°'m

17 Front cover assembly (LED lamp 3 attachment)

1. Attach the LED lamp 3 @, adjusting plate B (), and insulation sheet 3 to
the inside of the front cover with the 2 screw @.

*Key point
¢ Engage the LED lamp 3 @ with the notch on the front cover,
and then align the adjusting plate B @ and the insulation sheet
® with the screw hole.
* Tighten the screws @ in the following order: @-1 (temporarily
tighten), @-2 (fully tighten), and @-1 (fully tighten).

m Taptite, Bind B Torque
0 @ ( M3X10 0.39-0.79 N°'m

18 Front cover assembly (LED lamp R attachment)

1. Place the LED lamp R (D onto the LED lamp R attachment shaft inside the
front cover, and then attach the retaining ring (CS4).




Main unit Main parts

19 Front cover assembly (panel PCB connector attachment)
1. Connect the connectors to the card PCB (@.

*Key point
* Refer to "Wiring procedures".
2. Tie the lead wires with a band ).

Assembly




Main unit Main parts

20 Front cover attachment

1.

Connect the two FFC cords () of the card PCB to the connector on the
main PCB (®), and lock them with the connector tabs on both ends.

*Key point
¢ Check that the tabs on the connector on the main PCB ) are
released before connecting the FFC cords (D.
Connect the lead wire connector 3 to the main PCB Q).
Attach the front cover.

*Key point
* Hang the hooks @ on the front cover (2 locations) over the
base plate.
¢ Hang the center hook & on the front cover over the rear
cover.
¢ Attach the hook (® to the lug on the rear cover.
Secure the front cover with the screws @(fully tighten) and @(temporarily
tighten).
*Key point
¢ Tighten the screw @ fully after attach the bobbin winder.
(Refer to "Bobbin winder attachment" on page 3 - 49)

Screw, Pan (T washer) Torque
M3X6 0.57 - 0.78 N'm

Screw, Bind Torque
M4x8 0.78—-1.18 N*m




Main unit Main parts

21 Bobbin winder attachment
1. Connect the 2 lead wire connectors @) of the bobbin winder (Dto the main
PCB.
2. Attach the bobbin winder () with the 5 screws @ and 1 screw @.
*Key point
* Refer to "Bobbin winder unit" on page 3 - 14 for the assembly
procedure.

0 $ Screw, Bind Torque
NG M4X5 0.79—1.18 N*m

(2] $ Screw, Bind Torque
NG M4X6 0.79 - 1.18 N'm

22 Base plate cover attachment
1. Attach the base plate cover @ to the base plate with the 2 screws @.

*Key point
¢ Hang the 4 hooks of the base plate cover over the base plate,
and then slide the base plate cover to the right.

o $ Screw, Bind Torque
v M4xe 0.79-1.18 N°m

23 Free arm cover attachment
1. Attach the free arm cover ) to the arm bed with the screw @.

*Key point
¢ Tighten the screw @ from the rear of the cover.
¢ Hang the hook of the free arm cover over the front cover.

Screw, Pan (S/P washer) Torque
o C A MaX8F 0.79-1.18 N'm

Assembly



Main unit Main parts

24 Front thread guide cover attachment

1.

Attach the front thread guide cover () to the thread guard with the screw
(1 }
*Key point
* Engage the thread guide of the thread guard with the groove
on the right side of the front thread guide cover.

@ Screw, Pan (S/P washer) To rque
\/ M3XeDB 0.58 —0.78 N°m

25 Face plate ASS assembly

1.

S

o N

Attach the needle thread lever slider @) to the needle thread lever assembly
@ with the 2 screws @.

Place the needle thread lever assembly (1) and the rubber washer @ onto
the needle thread lever shaft (3), and attach these to the face plate ®.
Attach the shaft presser plate (8 with the screw @.

Attach the washer (7) with the screw @.

Attach the spring .

Position the NT lower thread cutter (8) and secure it with the retaining ring
(CS4).

Attach the needle thread lever knob (9).

Apply a light covering of OILER to the needle thread lever shaft 3).

Apply OILER B ASSY to the needle thread lever shaft. light covering

XZ0206***
0 4&_ Screw, Pan (S/P washer) Torque
L/ M3X7 0.78—-1.18 N°m
ANRRRRRR! Taptite, Bind B Torque
9 @ ( M3X10 0.58 - 0.78 N°*m
(3] g @Sm Taptite, Pan B Torque
NG M3X6 0.58-0.78 N*m
28 |
S67 - THREAD THROUGH LEVER SPRING
O {¢4 XC9388***

®

® @ @ Retainingring E4®

®




Main unit

Main parts

26 Face plate assembly attachment

1. Attach the face plate holder (D to the arm bed with the screw @.
2. Tie the lead wires with a band.
3. Attach the face plate assembly @) with the screws @ and @.

*Key point

¢ Insert the shaft of the needle-presser module into the
positioning hole inside the face plate assembly.
¢ Move the face plate assembly to the rear cover.

(1) m Taptite, Bind B Torque
M4x10 1.47 —1.98 N*'m

(2] .‘.a Sorew, Pan (S wesher Torque
" M4X8 0.78 - 1.18 N'm

Screw, Pan (S/P washer) Torque
(3] ([ o Toae

=
el
€
@
)
7]
<




Main unit Main parts

27 Needle plate B ASSY assemblyNeedle plate B ASSY
assembly

1. Attach the slide button (D to needle plate B @).
2. Attach the NT lower thread cutter 3 to the cutter cover @.
3. Insert the plate spring (&, and secure the NT lower thread cutter 3.
4. Attach the cutter cover @ to needle plate B @.
*Key point
¢ Insert the lower section of the cutter cover to needle plate B to
attach the cutter cover.
5. Attach the needle plate cover (8 to needle plate B @.
*Key point
¢ Insert the tab on the left side of the needle plate cover ®
below the cutter cover @ (metal section), and then attach the
right side of the needle plate cover ®.

28 Needle plate B assembly attachment
1. Side the needle plate B assembly @ into the needle plate A @.

29 Top cover attachment

1. Engage the tab @) on the left of the top cover (1) with the top cover
attachment hole.
2. Press the top cover @) to the hinge (3 of the main unit to attach it.




Main unit Main parts

30 Accessory table attachment
1. Slide the accessory table (D to the right to attach it.

Assembly




Module

Thread cutter module location diagram




Module Thread cutter module

1 Z pulse motor assembly attachment

1.

Attach the Z pulse motor assembly (D to the motor holder assembly @
with the 2 screws @.

*Key point
* Attach the Z pulse motor assembly (D so that the PCB is at the
upper right section.
Connect the lead wire connector to the PCB of the Z pulse motor assembly.

Apply 1 or 2 drops of FBK OIL RO 100 to the bushing of the Z pulse
motor.

Apply FBK OIL RO 100 to the bushing of the Z pulse

1 -2 drops
motor. XC8388***
0 45. Screw, Bind Torque

NG M3x4 0.78-1.18 N°'m

Assembly



Module Thread cutter module

2 Idle gears A and B attachment

1. Apply a small amount of EPNOC AP (N)O0 to the idle gear shaft (D.
2. Attach the idle gear A @@, spring (® and idle gear B @ to the idle gear shaft
@, and attach retaining ring E2.

*Key point

¢ Insert the spring @ into the small holes ® in the idle gear A @
and the idle gear B (@, and turn the idle gear A @ clockwise
until the large holes ® in the idle gear A @ and the idle gear B
® overlap @.

» With the large holes ® aligned (@, align the match mark ® on
the idle gear assy. and the match mark (® on the C pulse
motor gear, and attach the idle gear shaft @®.

Small amount

Apply EPNOC AP (N)O0 to the lever guide shaft XC8387**

Retaining ring E2

3 Photo transistor ASSY assembly

1. Engage the 2 hooks of the sensor holder (?) with the photo transistor
assembly (.
*Key point
¢ Position the photo transistor assembly's lead wire to the left
when the screw hole on the sensor holder @ is on the right.
¢ Place the sensor holder @ from the lead wire side of the photo
transistor assembly (.




Module Thread cutter module

4 Photo transistor assembly attachment

1. Attach the photo transistor assembly (D to the motor holder assembly @
with the screw @.

*Key point
¢ Pass the lead wire through the groove (@ on the sensor holder
below the photo transistor assembly (.

@ Cﬂm Screw, Pan (S/P washer) Torque
W M3X6DA 0.78 —1.18 N*'m

5 Thread cutter lever ASSY assembly

1. Attach the thread cutter lever gear (D to the thread cutter lever @ with the
screw @.

*Key point
* Engage the reverse attachment prevention pin on the rear of
the thread cutter lever gear D with the notch on the thread
cutter lever ®.

@ (:H}Sm Screw, Pan (S/P washer) Torque
L M3X6DA 0.78 —1.18 N'm

6 Thread cutter lever assembly attachment

1. Apply a small bead of EPNOC AP (N)O to the thread cutter lever shaft .
2. Place the thread cutter lever assembly ) onto the thread cutter lever shaft

@.
*Key point
¢ Position the thread cutter lever assembly @ so that the thread
cutter lever gear () is at the lower section.

3. Slide the thread cutter lever assembly @) to engage the thread cutter lever
gear (@ with the idle gear (@.

*Key point
¢ Align the mark (trough) on the thread cutter lever gear @ with
the mark (ridge) on the idle gear @.

=
)
S
)
)
)
<




Module Thread cutter module

7 Rubber attachment

1. Place the rubber ) onto the shaft 3 on the rear of the thread cutter frame
®, and then attach the retaining ring (E3).

Retaining ring E3

O)

8 Thread hook ASSY assembly
1. Attach the spacer (D to the thread cutter frame @.

*Key point
¢ Engage the 2 positioning tabs on the rear of the spacer @ with
the corresponding positioning holes on the thread cutter frame
®.

2. Insert the lower thread cutter () into the groove on the spacer .

*Key point
¢ Insert the blade @ of the lower thread cutter 3 in the direction
shown in the illustration on the right.
3. Attach the thread hook assembly ® to the spacer (.

*Key point
¢ Insert the pin (® on the rear of the thread hook assembly into
the groove on the spacer (.
¢ Cover the lower thread cutter 3 with the thread hook of the
thread hook assembly @.
4. Place the polyester slider ® and the washer onto the pin ® (longer pin) of
the thread hook assembly ® from the rear of the thread cutter frame @),
and then attach the retaining ring (E4).

Retaining ring E4




Module Thread cutter module

9 Presser plate assembly attachment

1. Attach the presser plate (D and the plate spring @) to the thread cutter
frame @) with the screw @.
*Key point
* Engage the positioning tab on the thread cutter frame @ with
the positioning hole on the presser plate (D) and the plate

spring @.
0 4‘% Screw, Bind Torque
NG M3X4 0.78-1.18 N°-m

'-rmnﬁ :
“%48 74700000, 'WMWMMMWW
]V n 5

10 Grease application

1. Apply a small bead of EPNOC AP (N)O to idle gears A and B @) and the Z
pulse motor gear @.

2. Apply a small bead of EPNOC AP (N)O to the engaged face of idle gears

A/B @ and the idle gear ®.
3. Apply a small bead of EPNOC AP (N)O to the slot (® on the thread cutter

lever (3.

. Small bead
Apply EPNOC AP (N)O to idle gears A and B. XC8387***
Apply EPNOC AP (N)O to the engaged face of idle Small bead
gears A/B. XC8387***
Apply EPNOC AP (N)O0 to the slot on the thread cutter Small bead
lever. XC8387***

Assembly




Module Thread cutter module

11 Thread cutter frame assembly attachment

1. Insert the 2 collars (3 between the thread cutter frame assembly (D and the
motor holder assembly @).

*Key point
¢ Insert the collars @ into the screw holes.

2. Attach the thread cutter frame assembly (D to the motor holder assembly
® with the 2 screws @.

*Key point

¢ Pass the lead wire between the thread cutter lever shaft @
and the collar .

¢ Thread the 2 screws @ through the collar (3), and then tighten
them.

¢ Engage the positioning hole on the thread cutter lever shaft @
with that on the thread cutter frame assembly ®.

¢ Insert the pin of the thread hook assembly (® on the rear of the
thread cutter frame assembly (D into the slot on the thread
cutter lever @.

3. Tie the lead wires with a band (®).

*Key point
* Refer to "Wiring procedures"”.

0 $ m Screw, Bind Torque
\/ M4X20 1.18 - 1.57 N°m




Module

Side feed module location diagram
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Module Side feed module

1 S pulse motor attachment

1. Attach the S pulse motor assembly (D to the S pulse motor holder @) with
the 2 screws @.
*Key point
¢ Position the S pulse motor assembly @ so that the PCB is at
the upper right section.
2. Connect the lead wire connector to the PCB of the S pulse motor assembly (D.
3. Apply 1 or 2 drops of FBK OIL RO 100 to the S pulse motor bushing.

Apply FBK OIL RO 100 to the S pulse motor bushing. ;&g;ggﬁ?

0 .‘.F;! Screw, Bind Torque
NG M3X4 0.79-1.18 N'm

2 Side feed gear attachment

1. Place the side feed washer (D onto the calking shaft ) of the S pulse motor
holder assembly @.

2. Attach one end of the spring to the side feed gear (8, and then insert
the side feed gear (® into the side feed plate @.

*Key point
¢ Engage the tab at the end of the side feed washer @ with the
notch on the end of the side feed plate @®.

3. Attach the other end of the spring to the side feed plate @.
*Key point
* Attach the spring end on the side feed plate side to the
round hole, and the end on the S feed gear side to the spring
hook.
4. Engage the side feed gear ® with the S pulse motor gear (®.
*Key point
¢ Align the mark ® on the side feed gear (® with the mark @ on
the S pulse motor gear ®.

5. Attach the S stopper (® to the S pulse motor holder assembly with the
screw @.

*Key point
¢ Engage the positioning tab on the S pulse motor holder
assembly with the positioning hole on the S stopper.
6. Attach the rubber (0 to the rubber attachment section of the S pulse motor

holder assembly @.
0 -+- Screw, Bind Torque
NG M3x6 0.79-1.18 N°'m

20— =
@Iﬂﬂlﬂ@ SPRING, EXTENTION
93.6 XA9508"**




Module Side feed module

3 Side feed adjust plate attachment

1. Apply a bead of MOLYKOTE EM30L to the shaft hole on the edge of the
side feed adjust plate .

2. Attach the plate spring B @) and then the washer (3 to the screw @.

3. Insert the shaft on the rear of the side feed arm assembly (® into the shaft
hole @ on the side feed adjust plate (O and hold them in place by hand, and
then tighten the screw @.

*Key point
¢ Tighten the screw @ after the plate spring B @ and the
washer have been attached.
* Engage the positioning tab on the side feed adjust plate D
with the notch on the plate spring B @.

Apply MOLYKOTE EM30L to the shaft hole on the Bead

edge of the side feed adjust plate. XC8386™*

(1 _‘_+§ Screw, Bind Torque
NG M3X5 0.79-1.18 N°'m

4 Side feed arm assembly attachment

1. Apply a bead of MOLYKOTE EM30L to the shaft hole on the side feed
plate .

2. Attach the plate spring A @ to the screw @.

3. Insert the shaft of the side feed arm assembly (3 into the shaft hole on the
side feed plate (D and hold them in place by hand, and then tighten the
screw @.

*Key point
¢ Tighten the screw @ after the plate spring A @ has been
attached.
* Engage the positioning tab on the side feed washer with the
notch on the plate spring A @.

Apply MOLYKOTE EMB30L to the shaft hole on the side Bead

feed plate. XC8386***

0 .‘.& Screw, Bind Torque
W M3X6 0.79-1.18 N°'m
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Module

Feed/rotary hook module location diagram
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Module Feed/rotary hook module

1 Bushing presser B attachment

1.
2.

3.

Attach the lower shaft bushing (D to the bushing supporter assembly @).
Apply 1 or 2 drops of FBK OIL RO 100 to the sphere of the lower shaft
bushing @.

Attach the bushing presser B (9 to the bushing supporter assembly @) with
the 3 screws @.

Apply FBK OIL RO 100 to the sphere of the lower shaft 1 -2 drops
bushing. XC8388***

(1] 4'! Screw, Bind Torque
\J M3X5 0.78 -1.18 N°'m

2 Feed adjuster ASSY assembly

1.

2.

Apply a small bead of EPNOC AP (N)O to the face that contacts the F gear
@® of the feed adjuster.
Place the F gear @ onto the shaft of the feed adjuster(.
*Key point
¢ Position the plane of the F gear @ facing the feed adjuster.
Align the gears of the F gear @ in the feed adjuster D, and then attach the
spring .

Place the polyester slider @) onto the shaft of the feed adjuster(D.

Apply EPNOC AP (N)O0 to the face that contacts the F Small bead
gear of the feed adjuster. XC8387***

15.1
S13 SPRING
#5 XC2530***

Assembly



Module Feed/rotary hook module

3 Feed adjuster assembly attachment
1. Place the spring onto the shaft of the feed adjuster .
*Key point
* Place the spring from the end with the smaller diameter.
Apply a small bead of EPNOC AP (N)0 to the shaft of the feed adjuster (D.
Insert the shaft of the feed adjuster (D into the bushing supporter assembly
®.

4. Attach the feed adjuster assembly () to the inside of the base plate with the
3 screws @.

w

*Key point
¢ Engage the positioning tab on the feed adjuster assembly (®
with the positioning hole on the base plate.

Apply a small bead of EPNOC AP (N)O to the operating section of the @
rectangular slide @ of the feed adjuster assembly @.

b

. Small bead
Apply EPNOC AP (N)O to the shaft of the feed adjuster. XC8387***
Apply EPNOC AP (N)O0 to the operating section of the Small bead
rectangular slide of the feed adjuster assembly. XC8387***
0 $ Screw, Bind Torque
NG M4xe 1.18 -1.57 N°'m

9.9
SPRING
¢8EW5 XC2531%**




Module Feed/rotary hook module

4 Drop ASSY assembly

1.

Attach the retaining ring (E3) to the outer groove on the vertical feed shaft
@, and then place the polyester slider @ onto the shaft.

Insert the vertical feed shaft @ into the right shaft hole on the vertical
supporting plate ®.

Place the set screw collar (@, vertical lever (®, polyester slider ®), feed dog
correction lever (©), and the spring over the vertical feed shaft in this
order.

Insert the vertical feed shaft ) until it reaches the left shaft hole on the
vertical supporting plate @).

Temporarily attach the screw @ to the set screw collar @.

*Key point
* Perform "Drop assembly adjustment" on page 3 - 71, and then
fully tighten the screw @.
Attach the retaining ring (E3) between the vertical supporting plate @) and
the set screw collar (@.

*Key point
* Slide the set screw collar @ to the left to attach the retaining
ring (E3).
Apply 1 or 2 drops of MOLYKOTE EM30L to the vertical feed shaft (.
Apply MOLYKOTE EM30L to the vertical feed shaft 1- 2 drops
’ XC8385***
Set Screw, Socket (CP) Torque
(1] m M4X4 Hand tighten
13
SPRING
675 XC7856***

® Retaining ring E3
® ® O)

S57 ® ®

=
)
S
)
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Module Feed/rotary hook module

5 Drop assembly attachment

1. Attach the drop assembly (D to the inside of the base plate with the 2

screws @.

*Key point

* Engage the 2 positioning tabs on the vertical supporting plate
of the drop assembly (O with the corresponding positioning

holes on the base plate.

¢ Tighten the 2 screws @ from the upper one.

0 i im

Screw, Bind
M4X5

Torque
1.18 -1.57 N°'m

6 Stopper plate block attachment

1. Attach the stopper plate block (D to the base plate with the screw @.

*Key point

¢ Engage the positioning tab on the stopper plate block D with
the positioning hole on the base plate, and then rotate the
stopper plate block D counterclockwise.

¢ Shift the stopper plate block @ in the direction of the arrow
shown in the illustration on the right to eliminate backlash, and

then tighten the screw @.

0 &

Screw, Bind
M4X5

Torque
1.18 - 1.57 N*m




Module

Feed/rotary hook module

7 Lower shaft B ASSY assembly

1. Attach the set screw collar ), thrust wafer 3), lower shaft bushing @), and
thrust washer @ to the shorter shaft of the lower shaft B assembly @ in
this order, and then attach the retaining ring (E6).

*Key point

¢ Attach the set screw collar @ with the polished surface facing

the left.

2. Secure the set screw collar @) with the 2 screws @.

*Key point

¢ Move the set screw collar @ to the lower shaft bushing @, and

then secure it.

3. Apply 1 or 2 drops of FBK OIL RO 100 to the lower shaft bushing @.

Apply FBK OIL RO 100 to the lower shaft bushing. 1- 2 drops

XC8388

O © W

Set Screw, Socket (CP) Torque
Max4 0.78 —1.18 N*'m

@ Retainingring E6 @

Assembly



Module Feed/rotary hook module

8 Lower shaft B assembly attachment
1. Attach the bushing supporter A (D) to the base plate.

*Key point
¢ Engage the 2 positioning tabs on the bushing supporter A ®
with the corresponding positioning holes on the base plate.

2. Apply 1 or 2 drops of FBK OIL RO 100 to the lower shaft B (3 (section to
be inserted into the bushing supporter B @) of the lower shaft B assembly
®.

3. Insert the lower shaft B @ of the lower shaft B assembly @ into the
bushing supporter B (.

*Key point
¢ Slightly lift the left end of the lower shaft B assembly @ when
inserting the shaft.
4. Place the lower shaft bushing ® of the lower shaft B assembly @) onto the
bushing supporter A .
5. Attach the bushing presser A (® to the lower shaft bushing & with the 2
screws @.
6. Attach the joint @) to the lower shaft B 3) with the 2 screws @.

*Key point
¢ Align the screw hole on the joint with the D-cut face on the
lower shaft B .

NOTE
* Rotate the joint to check the rotation torque.
* |f the rotation torque is heavy, tap the bussing with a brass

bar.
Apply FBK OIL RO 100 to lower shaft B (section to be
. . - 1 - 2 drops
inserted into bushing supporter B) of the lower shaft B XC8388

assembly.

ﬁ Screw, Bind Torque
o AN it B

e m Set Screw, Socket (FT) Torque
M5X5 1.18 = 1.57 N*m




Module Feed/rotary hook module

9 Drop assembly adjustment

1. Loosen the screw @ to free the set screw collar (1), and then move the
vertical lever ().
*Key point
¢ Move the vertical lever ®) until the cam contact section (@ of
the vertical lever @ is directly above the vertical feed cam ®
of the lower shaft B assembly.

2. Move the set screw collar () to the vertical lever (2), and then secure the set
screw collar () with the screw @.

a m Set Screw, Socket (CP) Torque

Max4 1.18 —=1.57 N°'m

Assembly

10 Grease application
1. Apply a bead of EPNOC AP (N)O to the horizontal feed cam @ of the
lower shaft B assembly.

2. Apply a bead of EPNOC AP (N)0 to the vertical feed cam @ of the lower
shaft B assembly.

3. Apply a bead of EPNOC AP (N)0 to the circumference of the lower shaft
gear (@ of the lower shaft B assembly.

Apply EPNOC AP (N)O0 to the horizontal feed cam of Bead

the lower shaft B assembly. XC8387***

Apply EPNOC AP (N)O to the vertical feed cam of the Bead

lower shaft B assembly. XC8387***

Apply EPNOC AP (N)O0 to the circumference of the Bead

lower shaft gear of the lower shaft B assembly. XC8387*** ®




Module Feed/rotary hook module

11 Feed arm ASSY assembly

1.

2.

Apply 1 or 2 drops of FBK OIL RO 100 to the shaft @ of the feed
supporting plate assembly (D.

Place the feed arm B assembly @ onto the shaft @ of the feed supporting
plate assembly (D, and then attach the retaining ring (E2).

Apply 1 or 2 drops of FBK OIL RO 100 to the shaft @ of the feed arm B
assembly .

Insert the shaft @ of the feed arm B assembly @ into the shaft hole on the
feed arm A (®).

Place the polyester slider ® onto the shaft @) of the feed arm B assembly
® from the outside of the feed arm A (®), and then attach the retaining ring
(E3).

Apply FBK OIL RO 100 to the shaft of the feed 1 -2 drops
supporting plate assembly. XC8388***
Apply FBK OIL RO 100 to the shaft of the feed arm B 1 -2 drops
assembly. XC8388***

@ RetainingringE2  ®

® ®

Retaining ring E3




Module Feed/rotary hook module

12 Feed arm assembly attachment
1. Insert the feed arm assembly (D from the bottom.

*Key point
¢ Insert the feed rectangular side shaft ® of the feed arm B @
into the feed adjuster ® on the top side.

2. Place the thrust washer (B between the left base plate and the feed arm A.
Insert the grooved end of the horizontal feed shaft ®) from the left base
plate.
Pass the horizontal feed shaft ® through to the left feed arm A.
Place the thrust washer (&) between the right feed arm A and the base plate.
Pass the horizontal feed shaft ® through to the right base plate.
Attach the retaining ring (E5) between the right feed arm A and the base
plate.

hed

R

*Key point
* Move the retaining ring (E5) to the feed arm A so that it can
secure the thrust washer ®.
8. Apply 1 or 2 drops of OILER B ASSY to the 2 sections (®) where the
horizontal feed shaft is inserted in the feed arm A.

Apply OILER B ASSY to the 2 sections where the 1 - 2 drops each
horizontal feed shaft is inserted in the feed arm A. XZ0206***

Assembly

13 Set screw collar attachment

1. Attach the set screw collar @ to the horizontal feed shaft @ with
the screw @.

*Key point
¢ Move the horizontal feed shaft Q) in the direction of the set
screw collar @ to eliminate backlash, and then press the set
screw collar @ to the base plate.

Set Screw, Socket (CP) Torque
o m] Max4 1.18-1.57 N'm




Module Feed/rotary hook module

14 Shaft stopper plate attachment
1. Attach the shaft support plate () to the base plate with the screw @.

*Key point
¢ Engage the positioning tab on the shaft support plate @ with
the positioning hole on the base plate.

0 4‘! Screw, Bind Torque
NG M3X5 1.18 = 1.57 N*'m

15 Spring attachment

1. Attach the spring to the feed supporting plate D and the feed arm B
®.

537 188 SPRING
p4 XZ0174%+

16 F pulse motor holder ASSY assembly

1. Place the rubber (3 onto the shaft @ of the F pulse motor holder .

2. Attach the pulse motor (M35SP-8N) (@ with the 2 screws @.

3. Place the F pulse motor lead wire assembly ® in the pulse motor (M35SP-
8N) @.

4. Apply 1 or 2 drops of FBK OIL RO 100 to the bushing (® of the pulse
motor (M35SP-8NO).

Apply FBK OIL RO 100 to the bushing of the pulse 1 -2 drops
motor (M35SP-8N9). XC8388***

0 Taptite, Bind B Torque
M3X5 0.78—-1.18 N°m




Module Feed/rotary hook module

17 F pulse motor holder assembly attachment

1. Lift the F gear of the feed adjuster (D.
2. Place the F pulse motor holder assembly @ in the bushing of bushing
supporter B @.

3. Place the spring between the F pulse motor holder @ and the base
plate (®, and tighten the screw @.

*Key point
¢ Move the screw hole to the center of the slot 6 on the F pulse
motor holder before tightening the screw @.
4. Temporarily tighten the screw @ in the screw hole visible in the slot.
*Key point
¢ Adjust forward/backward feed, and then fully tighten the screw
Q.
* Refer to "Feed forward/backward adjustment" on page 4 - 22
for the adjustment procedure.

“ Bolt, Socket
M4X25

9 Screw Torque
M3X8 0.29 — 0.49 N*m
S15 SPRING
®5 XC2537***

Assembly




Module Feed/rotary hook module

18 F gear adjustment

1.

2.

Apply a small bead of EPNOC AP (N)O to the gear surface of the feed
adjuster .

Rotate the gear @ of the F pulse motor clockwise until the stopper @ of
the F pulse motor contacts the shaft ) (with the rubber mounted).

Press the feed adjuster (D until the gear of the feed adjuster (D engages
with the gear of the F gear (®.

Engage these gears with the gear (@ of the F pulse motor

*Key point
¢ Hold the gear @ of the F pulse motor with your finger to
prevent the gear from rotating.
¢ Align the mark on the feed adjuster gear ® with the mark on
the F gear @.

Apply EPNOC AP (N)O0 to the gear surface of the feed Small bead
adjuster. XC8387***

19 F gear stopper plate attachment

1.

Attach the F gear stopper plate (D to the base plate with the screw @.

*Key point
* Insert the F gear stopper plate D from the top of the base
plate.
¢ Engage the positioning tab on the F gear stopper plate @ with
the positioning hole on the base plate.
¢ Tighten the screw @ from the bottom of the plate.

0 _+AL Screw, Bind Torque
7/ Maxa 1.18 - 1.57 N'm




Module Feed/rotary hook module

20 Spring attachment

1. Attach the spring to the spring holes on the base plate (1) and the FPM
holder .

s16 19.8 SPRING
) les XC2538"*

21 Vertical feed bush attachment
1. Attach the vertical feed bush (D to the base plate with the 2 screws @.
*Key point
¢ Face the cut face of the vertical feed bush inside.

=
el
€
@
)
7]
<

/1) . Bi Torque
0 {m Scr&\gxlgmd

0.78-1.18 N°'m

22 Vertical rod attachment

1. Apply 1 or 2 drops of OILER B ASSY to the shaft of the vertical rod @.
2. Insert the vertical rod @) into the vertical feed bush .
3. Apply a bead of MOLYKOTE EM30L to the top face of the vertical rod

@.

Apply OILER B ASSY to the shaft of the vertical rod 1-2 drops
pp y " XZOZOG***

Apply MOLYKOTE EMB3OL to the top face of the Bead

vertical rod. XC8385**




Module Feed/rotary hook module

23 Vertical adjusting screw attachment ® 0
1. Attach the M5 nut @ to the vertical adjusting screw (.
*Key point
¢ Rotate the M5 nut @ until it is approximately 1.5 mm from the
top end of the vertical adjusting screw (D.
2. Attach the vertical adjusting screw (D to the feed bar (.
*Key point
¢ Tighten the vertical adjusting screw @ until the bottom of the
M5 nut @ reaches the feed bar 3.
3. Attach the cap @ to the bottom of the vertical adjusting screw (D.




Module Feed/rotary hook module

24 Feed dog correction plate attachment

1. Attach the feed dog correction plate (D to the feed dog base assembly @
with the screw @.
*Key point
* Move the feed dog correction plate (D upward to attach it.

Assembly

s Torque
“ %‘m Mcg;‘g Hand tighten




Module Feed/rotary hook module

25 Feed dog base assembly attachment

1.

2.

Apply a small bead of MOLYKOTE EM-30L to the shaft holes at the right
and left ends of the feed bar (.

Attach the polyester slider 3 to the inside of the feed bar (D on the left
side, and then place the feed dog base assembly @) in the feed bar (.
Insert the feed bar shaft A @ from the left side of the feed bar (), and then
pass the shaft through the shaft hole on the feed bar and the shaft hole on
the feed dog base assembly @.

Insert the feed bar shaft B ® from the right side of the feed bar (D, and
then pass the shaft through the shaft hole on the feed bar and the shaft hole
on the feed dog base assembly @).

Secure the feed bar shaft A @ on the left side with the screw @.

*Key point
* Move the feed dog base assembly @ to the left, and then
tighten the screw @.
Secure the feed bar shaft B ® on the right side with the screw @.
*Key point
¢ Tighten the screw @ so that the right end of the feed bar shaft
B ® is level with the right end of the feed bar @.

Apply MOLYKOTE EM-30L to the shaft holes at the Small bead

right and left ends of the feed bar. XC8385***
Set Screw, Socket (CP) Torque

0 m] M4x4 1.18 -1.57 N'm




Module Feed/rotary hook module

26 Feed bar assembly attachment

1.

w

Apply a small bead of MOLYKOTE EM-30L to the hole on the feed shaft
® of the feed bar .

Place the feed bar @ in the base plate assembly.

Apply a small bead of MOLYKOTE EM-30L to feed bar shaft A.

Pass the feed bar shaft A @ (both right and left) through the hole on the
feed shaft (@) and the hole on the feed arm (&), and then secure it with the
screw @.

*Key point

* Align the end face of feed bar shaft A with the end face of the
feed arm (both right and left).

Apply MOLYKOTE EM-30L to the hole on the feed Small bead
shaft of the feed bar. XC8385**
Small bead
Apply MOLYKOTE EM-30L to feed bar shaft A. XC8385*
Set Screw, Socket (CP) Torque
“ m M4X4 1.18 =157 N'm

Assembly




Module

Feed/rotary hook module

27 Spring attachment
1. Attach the spring to the feed bar (D and the vertical feed shaft @.

S63

%23.4% 1

#3.4

SPRING
XZ0385***




Module Feed/rotary hook module

28 Outer rotary hook attachment

1.

2.

Apply a bead of MOLYKOTE EM-30L to the outer rotary hook
attachment face of the shaft supporter .

Apply a small bead of EPNOC AP (N)0 to the groove on the outer rotary
hook shaft @).

Attach the spacer @ to the outer rotary hook assembly (@, and then insert
the outer rotary hook shaft @.

Place washer 6 ® and the spacer (@ onto the outer rotary hook shaft @)
from the bottom.

NOTE
¢ The shape of the spacer ® and the washer 6 ® is the same.
Be careful not to confuse them. The washer 6 ® is thicker.
Rotate the outer rotary hook assembly (@ clockwise with the D-cut face of
the lower shaft B ®) facing the top (the slit on the joint is horizontal) to
insert the outer rotary hook assembly @ into the shaft supporter @.

*Key point
¢ Hold the lower shaft B ® with the D-cut face facing the top
while inserting the outer rotary hook assembly .
¢ Turn the outer rotary hook assembly (® counterclockwise 45
degrees and insert it so that the reference hole @ on the outer
rotary hook faces the front.
Secure the outer rotary hook assembly with the screw @.

Apply MOLYKOTE EM-30L to the outer rotary hook Bead

attachment face of the shaft supporter.

Apply EPNOC AP (N)O0 to the groove on the outer Small bead

rotary hook shaft. XC8387***
Set Screw, Socket (CP) Torque

“ m M4Xx6 0.78-1.18 N°m

Assembly



Module Feed/rotary hook module

29 Feed dog attachment
1. Attach the feed dog @ to the feed dog base with the 2 screws @.

0 .‘.a% Screw, Bind Torque
NG M3xe 0.78 —1.18 N'm

30 Needle plate A assembly

1. Attach the stopper plate (D to the rear of the needle plate A @) with the
screw @.

*Key point
¢ Engage the positioning tab on the stopper plate (D with the
positioning hole on the needle plate A @.
2. Attach the stopper plate 3 to the rear of the needle plate A @) with the 2
screws @.

*Key point
¢ Engage the positioning tab on the stopper plate (D with the
positioning hole on the needle plate A @.

0 @ €|Bﬂ Screw, Bind Torque
M2.6X3 0.59-0.78 N°m

31 Needle plate A attachment

1. Attach needle plate A (D to the needle plate supporter shaft with the 2
screws @.

*Key point
¢ Refer to "Feed dog height and squareness adjustment" on
page 4 - 20 for the adjustment procedure.

“ Screw Torque
M4 1.18 = 1.57 N°*m




Module Feed/rotary hook module

32 Photo diode holder ASSY assembly

1. Engage the photo diode holder assembly (D with the 2 hooks on the photo
diode holder .

33 Photo diode holder assembly attachment

1. Attach the photo diode holder assembly (D to the inner rotary hook bracket
® with the screw @.

*Key point
* Engage the positioning tab on the photo diode holder
assembly (D with the positioning hole on the inner rotary hook
bracket @.

0 @ ﬂ&m Screw, Bind Torque
M2Xx4 0.29-0.49 N'm

Assembly

34 Needle plate switch ASSY attachment
1. Insert the PLT SW D6 assembly (D into the needle plate switch holder @.

*Key point
¢ Align the pin of the needle plate switch holder @ with the hole
on the PLT SW D6 assembly (D, and then insert the assembly
until it catches the hook on the needle plate switch holder ©.

35 Cord holder attachment
1. Store the SW lead wire (D and the photo diode lead wire @ in the cord

holder .
2. Attach the cord holder ® to the inner rotary hook bracket (@ with the
screw @.
(1 @ ﬂm Screw, Bind Torque
M2.6X3 0.29 -0.49 N'm




Module Feed/rotary hook module

36 Inner rotary hook bracket assembly ®

1. Attach the inner rotary hook bracket (D to the stopper plate block @) with
the screw @.

*Key point
* Engage the positioning tab on the inner rotary hook bracket
with the positioning slot on the stopper plate block @.
* Refer to "Inner rotary hook bracket position adjustment" on
page 4 - 18 for the adjustment procedure.

“ m Screw, Bind Torque
0 6 M3X8 0.78-1.18 N°m




Module Feed/rotary hook module

37 Drop lever Q attachment

1.
2.

Insert the base plate (2) into the groove below the drop lever Q (D.
Position the drop lever Q (D and the vertical lever (3 as shown in the
illustration on the right.

Attach a retaining ring (E2) to one end of the 2 slide shafts A @.

Insert 2 slide shafts A (@ from the outside of the base plate, and attach the
retaining ring (E2) from the inside of the base plate.

Apply a small bead of MOLYKOTE EM-30L to the 2 oscillating sections
® of the drop lever Q and slide shaft A.

Apply MOLYKOTE EM-30L to the 2 oscillating sections Small bead

of the drop lever Q and slide shaft A. XC8386***

Retaining ring E2

Assembly



Module Feed/rotary hook module

38 Drop indicator attachment
1. Attach the indicator sheet (D) with the screw @.
2. Attach the drop indicator (2), and then attach the retaining ring E3.
3. Attach the spring .
*Key point
¢ Move the drop indicator @ vertically to check that it operates
(a click can be heard).

(1) 45. Screw, Bind Torque
\J M3X5 0.78—-1.18 N°m

22 SPRING
cmr 3 os2 L SPRING

S69 Retaining ring E3 @

39 Pull link attachment
1. Attach the pull link @ to the drop indicator .

*Key point
¢ Attach the pull link @ to the drop indicator 2) as shown in the
figure on the right.




Module

Drop module location diagram
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Module Drop module

1 D pulse motor attachment
1. Attach the D pulse motor (D to the drop frame assembly @ with the 2

screws @.
“ Screw, Bind Torque
o ¢l

2 Reversal link attachment

1. Attach the reversal link (@ to the calking shaft of the drop frame assembly
@), and then attach the retaining ring E2.

Retaining ring E2 O]




Module Drop module

3 Push link assembly attachment

1.

Apply a bead of EPNOC AP (N) 0 to the boss section (D of the drop frame
assembly @ and the motor gear (3.

Attach the hook section @ of the reversal link & to the hole of the push
link assembly (®.

Insert the hole (@) of the push link assembly () to the 2 calking shafts (® of
the drop frame assembly @.

Attach the rubber © to the drop frame assembly .

Apply a light covering of EPNOC AP (N) 0 to the groove and the calking
shaft of the push link assembly (®.

Attach the plain washer (S3) (@@ and the push link assembly ® with the
retaining ring E2.

*Key point
¢ Position the push link assembly ® with the calking shaft up.
Apply EPNOC AP (N) 0 to the boss section and the Bead
oscillating of the driven gear. XC8387***
Apply EPNOC AP (N) 0 to the groove and calking shaft | Light covering
of the push link assembly. XC8387***

Retaining ring E2

Assembly




Module Drop module

4 Driven gear attachment

1. Apply a light covering of EPNOC AP (N) 0 to the groove of the rear driven
gear (D and gear teeth @.

2. Attach the driven gear (D) to the calking shaft © of the drop frame
assembly (@ and then attach the retaining ring E3.
*Key point
¢ Align the match mark @ on the driven gear D, and the match
mark & on the motor gear ®.

* Position the calking shaft ® of the push link assembly () with
the groove ® of the rear driven gear (.

Apply EPNOC AP (N) 0 to the groove of the rear driven Light covering
gear. XC8387***

@®  Retaining ring E3 ®

5 Spring attachment
1. Attach the spring .

24.4
dllllilpHS XE0706

3-92




Module

Needle-presser module location diagram
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Module Needle-presser module

1 Presser dial gear attachment

1.

2.
3.

Apply a light covering of MOLYKOTE EM30L to the oscillating sections
of the presser foot rack (D gear and the unit holder @).

Insert the presser foot rack @) into the unit holder @.

Insert the presser dial gear (3 into the unit holder @.

*Key point
¢ Align the mark (trough) @ on the presser foot rack () with the
mark (ridge) ® on the presser dial gear @).
Insert the presser dial shaft assembly (® into the presser dial gear
through the shaft hole on the unit holder .

*Key point
¢ Align the D-cut face of the presser dial shaft assembly ® with
the D-cut face of the presser dial gear ®.
¢ Insert the presser dial shaft assembly @ until the hook of the
presser dial gear (9 is caught in the groove on the presser dial
shaft assembly ®.

Apply MOLYKOTE EM3OL to the oscillating sections of Light covering

the presser foot rack gear and the unit holder. XC8385***




Module Needle-presser module

2 Shaft bushing attachment
1. Attach the shaft bushing (D to the unit holder with the 2 screws @.

*Key point
¢ Insert the shaft bushing from the inside of the unit holder.

=
el
€
@
)
7]
<

“ Screw, Pan (S/P washer) To rque
0 "+'v' m M4X14 1.18 - 1.57 N'm




Module Needle-presser module

3 Thread take-up lever link attachment

1.

Insert the shaft (D into the shaft hole on the shaft bushing @.
*Key point
¢ Insert the shaft @ from the end without a groove for a retaining
ring.
Apply a light covering of MOLYKOTE EM30L to the circumference of
the shaft hole on the thread take-up lever link @).
Insert the spring and the thread take-up lever link @ into the shaft (D.
*Key point
¢ Insert the end of the thread take-up lever link ® with the larger
cylindrical section.
Attach the retaining ring (E4) to the shaft (D.
*Key point
* Move the spring to the thread take-up lever link @.
* Do not allow any clearance between the retaining ring (E4)
and the shaft bushing @.

Tighten the screw @ in the shaft (), and then apply 1 or 2 drops of
THREEBOND 1401 to the screw @ to secure it.

Apply MOLYKOTE EMB3OL to the circumference of the Light covering

shaft hole on the thread take-up lever link. XC8385***

Apply THREEBOND 1401 to the screw @ in the shaft. 1 -2 drops
Set Screw, Socket (CP) Torque

o W e 0.49 Nem

20.7
SPRING
$5.2 XC2441***

S06

@® Retaining ring E4
®




Module Needle-presser module

4 Presser bar attachment

1.

10.

Insert the presser bar bushing (O into the shaft hole on the bottom of the
unit holder.

Attach the plate spring @ to the unit holder with the screw @.

*Key point
¢ Press the presser bar bushing (D with the plate spring @.
Attach the retaining ring (E5) to the groove on the presser bar @).

Dip the tip of the presser bar @) (opposite end from the retaining ring) in
FBK OIL RO 100.

Insert the presser bar Q) into the presser foot rack @.
Temporarily attach the screw @ to the presser bar clamp &.

Adjust the presser bar @) height and parallel alignment, and then fully
tighten the screw @.

*Key point
* Refer to "Presser bar height and parallelism adjustment" on
page 4 - 12 for the adjustment procedure.

Apply a bead of MOLYKOTE EM30L to the groove on the stopper pin of
the unit holder.

Insert the spring and the presser bar clamp (® into the presser bar (3.
*Key point
¢ Engage the stopper pin ® of the presser bar clamp ® with the
groove on the stopper pin of the unit holder.
Pass the presser bar (3) through to the presser bar bushing (.

Dip the tip of the presser bar (opposite end from the Dipping

retaining ring) in FBK OIL RO 100. XC8388***

Apply MOLYKOTE EMB3OL to the groove on the Bead

stopper pin of the unit holder. XC8385***
Taptite, Bind B Torque

a @ (m M3X8 0.58-0.78 N*'m

9 m Set Screw, Socket (CP) Torque
M5X10 0.58-0.78 N*m

mﬂﬂﬂﬂﬂ’és’\ﬂﬂﬂﬂﬂﬂﬂmj
\ \ SPRING

S60 65
g0 XC7810%**

Assembly



Module Needle-presser module

5 T cam attachment
1. Place the polyester slider D onto the T cam attachment shaft @ of the unit
holder.
2. Apply a small bead of MOLYKOTE EM30L to the T cam attachment shaft

3. Apply a light covering of MOLYKOTE EM30L to the cam groove on the
T cam ).

4. Apply a light covering of MOLYKOTE EM30L to the gear of the T cam
®

5. Place the T cam ® onto the T cam attachment shaft ).

*Key point
¢ Position the T cam @) with the cam groove down.
¢ Press the cut face of the T cam (®) against the wall of the unit
holder @ to insert the T cam ).

Small bead

Apply MOLYKOTE EM3O0L to the T cam attachment shaft. XC8385**
Light covering

Apply MOLYKOTE EMB3O0L to the cam groove on the T cam. XC8385
Light covering

Apply MOLYKOTE EM30L to the gear of the T cam. XC8385

6 Shaft attachment
1. Insert the shaft (@) from the rear of the unit holder.

*Key point
¢ Fully insert the shaft.




Module Needle-presser module

7 Z pulse motor assembly attachment
1. Apply 1 or 2 drops of FBK OIL RO 100 to the shaft of the Z pulse motor
assembly (.
2. Attach the insulation tape to the PCB of the Z pulse motor assembly (.
3. Attach the Z pulse motor assembly (D to the unit holder with the screw @.
*Key point
¢ Align the mark (ridge) on the Z pulse motor assembly (D with
the mark (trough) on the T cam @.
¢ Rotate the Z pulse motor assembly @ clockwise to attach it.

Apply FBK OIL RO 100 to the shaft of the Z pulse 1 -2 drops

motor assembly. XC8388***
Taptite, Bind B Torque

” @ (m M3X10 0.78 —=1.18 N°'m

8 Z zigzag cam attachment

1. Apply a small bead of MOLYKOTE EM30L to the Z zigzag cam shaft .
2. Attach the Z zigzag cam (@ to the Z zigzag cam shaft (D.
*Key point
¢ Align the mark @) (ridge) on the Z zigzag cam @ with the mark
@ (trough) on the Z pulse motor assembly.
3. Attach the retaining ring (E2) to the Z zigzag cam shaft @.
4. Apply a small bead of MOLYKOTE EM30L to the gear circumference of

the Z zigzag cam Q).

. Small bead
Apply MOLYKOTE EM30L to the Z zigzag cam shaft. XC8385
Apply MOLYKOTE EM3OL to the gear circumference of Small bead
the Z zigzag cam. XC8385***

=
el
€
@
)
7]
<




Module Needle-presser module

9 Thread release lever assembly attachment

1. Apply a small bead of MOLYKOTE EM30L to the calking shaft (center)
® of the thread release lever ).

2. Insert the calking shaft (center) @ of the thread release lever (D into the
shaft hole on the unit holder, and then attach the retaining ring (E3).

*Key point

¢ Check that the caulking shaft (upper) @ is inserted into the
groove on the T cam Q).

3. Apply a bead of MOLYKOTE EM30L to the calking shaft (lower) @ of
the thread release lever ().

Apply MOLYKOTE EMB30L to the calking shaft (center) Small bead
of the thread release lever. XC8385**
Apply MOLYKOTE EMB3OL to the calking shaft (lower) Bead

of the thread release lever. XC8385***

3-100



Module Needle-presser module

10 Z zigzag lever assembly attachment ® ®

1. Attach the cap (D to the tip of the Z zigzag lever assembly @ as shown in
the illustration on the right.

2. Apply a small bead of MOLYKOTE EM30L to the calking shaft (center)
of the Z zigzag lever assembly .

3. Insert the calking shaft (center) of the Z zigzag lever assembly @ into the
shaft hole on the unit holder, and then attach the retaining ring (E3) from
the rear of the unit holder.

*Key point
¢ Check that the boss (@ on the Z zigzag lever assembly @) is
on the left side of the Z zigzag cam @.
¢ Attach the retaining ring (E3) to the T cam ®.

Apply MOLYKOTE EM3O0L to the calking shaft (center) Small bead
of the Z zigzag lever assembly. XC8385***

Assembly

® Retaining ring E3

3-101



Module Needle-presser module

11 Thread take-up counter weight attachment Py o

1. Temporarily attach the 4 screws @ to the thread take-up counter weight (.

2. Attach the retaining ring (E8) to the groove on the unit shaft @), and then
insert the thrust washer 3) from the D-cut face of the unit shaft ).

3. Apply 1 or 2 drops of FBK OIL RO 100 to the unit shaft @) and the shaft
hole on the shaft bushing @.

4. TInsert the D-cut face of the unit shaft @ into the shaft hole on the shaft
bushing @.

5. [Insert the thrust washer ) and the thread take-up counter weight @) from
the D-cut face of the unit shaft @).

6. Fully tighten the 2 screws @ of the thread take-up counter weight @) with
the D-cut face next to the unit shaft ) retaining ring (E8) and the screw
hole face ® of the thread take-up counter weight (D facing the front. (See
the illustration on the right.)

*Key point
¢ Tighten the 2 face-to-face screws @ temporarily attached to
the center of the thread take-up counter weight (.

. 1 -2 drops
Apply FBK OIL RO 100 to the unit shaft. XC8388***
Apply FBK OIL RO 100 to the shaft hole on the shaft 1 -2 drops
bUShing. XC8388***
Torque
“ Set Screw, Socket (FT) .
. m Moxe 1.37 -1.77 N'm (1] @ Retaining ring E8
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12 Thread take-up lever assembly attachment

1.

Apply a bead of MOLYKOTE EM30L to the 2 calking shafts of the needle
bar crank .

Apply a bead of MOLYKOTE EM30L to the calking shaft of the thread
take-up lever assembly @).

Insert the needle bar crank @) rod (end with the larger diameter) into the
calking shaft (longer) of the needle bar crank (D.

Apply a bead of MOLYKOTE EM30L to the screw attachment face of the
needle bar crack @) (tip of the shorter calking shaft).

Insert the calking shaft (longer) of the needle bar crank @ into the thread
take-up counter weight @).

*Key point
¢ Align the D-cut face of the needle bar crank @ calking shaft
with the screw hole on the thread take-up counter weight @.

Fully tighten the 2 screws @ temporarily attached to the thread take-up
counter weight (@.
Insert the calking shaft of the thread take-up lever assembly @ into the
shaft hole on the thread take-up lever link (®.
Insert the calking shaft (shorter) of the needle bar crank (D into the shaft
hole on the thread take-up lever assembly @), and then tighten the screw

()
*Key point
¢ The screw @ has a reverse helical flute thread.

Apply MOLYKOTE EMB3OL to the 2 calking shafts of the Bead
needle bar crank. XC8385***
Apply MOLYKOTE EM3OL to the calking shaft of the Bead
thread take-up lever assembly. XC8385***
Apply MOLYKOTE EMB30L to the screw attachment face Bead

of the needle bar crack (tip of the shorter calking shaft). XC8385***

Set Screw, Socket (FT) Torque
MS5XS 1.37-1.77 N'm

Screw, Flat Torque
SM3.57 1.18 - 1.57 N°m
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13 Tension release rod attachment ® ®

1. Apply a small bead of MOLYKOTE EM30L to the calking shaft of the
tension release rod (.

2. Insert the calking shaft of the thread release lever assembly @) into the slot
on the tension release rod (@), and then insert the calking shaft of the
tension release rod (D into the shaft hole on the unit holder.

3. Attach the retaining ring (E3) to the calking shaft of the thread release

lever assembly (®.
Apply MOLYKOTE EM3OL to the calking shaft of the Small bead
tension release rod. XC8385**

Retaining ring E3
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14 Press foot lifter attachment

1.

et

Attach the retaining ring (E4) to the groove near the edge of the presser lift
shaft ).

Apply a light covering of MOLYKOTE EM30L to the surface of the
presser lift shaft (.

Insert the presser lift shaft @O from the thread release rod.

Insert the 2 washers 2) into the presser lift shaft (O from the rear of the unit
holder.

*Key point
o Lift the presser bar clamp slightly when inserting washers @.
Apply a bead of MOLYKOTE EM30L to the section where the presser
foot lever 3) contacts the presser bar clamp.

Insert the presser foot lever @) into the presser lift shaft () from the rear of
the unit holder, and then attach the retaining ring (E4).

Apply MOLYKOTE EMB3OL to the surface of the presser |  Light covering
lift shaft. XC8385***
Apply MOLYKOTE EM3OL to the section where the Bead
presser foot lever contacts the presser bar clamp. XC8385***

[©) Retaining ring E4

RetainingringE4 @
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15 Release plate assembly attachment @
1. Apply a small bead of MOLYKOTE EM30L to the calking shaft at the end
of the release plate assembly @.
2. Insert the release plate assembly D into the shaft hole on the unit holder.
*Key point
¢ Move the Z zigzag cam ) to the position of the photo.

3. Attach the retaining ring (E2) to the calking shaft of the release plate
assembly (D from the rear of the unit holder.

Apply MOLYKOTE EM3OL to the calking shaft at the Small bead
end of the release plate assembly. XC8385***

Retaining ring E2
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16 Adjusting plate ASSY assembly
1. Apply a small bead of EPNOC AP (N)O to the calking shaft of the
adjusting plate .

2. Place the switch lever @ and the spring onto the calking shaft of the
adjust plate (D, and then attach the retaining ring (E3).

@ ® Retaining ring E3

Apply EPNOC AP (N)O to the calking shaft of the Small bead
adjusting plate. XC8387***
8 10 4.5 H
[‘—’T‘—’] X °
S68 TORSION SPRING
% ﬂ) f XC9435++ S68
34.5

Assembly

17 PF switch D6M assembly attachment and adjustment

1. Attach the PF switch assembly @ to the adjusting plate assembly @ with
the screw @.
*Key point
* Insert a 1.0 mm thickness gauge into the section between the
PF switch assembly @ and the switch lever.

0 _+m Screw, Bind Torque
v M3X4

0.78 - 1.18 N'-m
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18 Adjusting plate assembly attachment

1. Place the spring onto the presser lift shaft @).
2. Attach the L-shaped section of the spring to the groove on the presser
foot lifter @.
3. Attach the adjusting plate assembly @ to the unit holder with the 2 screws
(1 )
*Key point
* Attach the hook @ of the spring to the adjusting plate
assembly @.
¢ Press the indicated section ® of the adjusting plate assembly
to the indicated section (® of the unit holder to prevent any
clearance.

0 m Taptite, Bind B Torque
MAX10 1.18 - 1.57 N'm

2.5
SPRING
K@lw\e (SPRING

19 Adjust plate attachment

1. Attach the adjust plate @ to the bottom of the needle holder assembly with
the screw @.

*Key point
» Align the bottom of the needle roller pin with the slot on the
adjust plate @), and then move them so that the adjust plate @
is level with the side face of the needle holder assembly.

0 @ €|SXSXSXI Screw, Bind Torque
M2.6X5 0.20-0.49 N'm

20 Shaft bushing A attachment
1. Attach the shaft bushing A (D to the unit holder with the screw @.

*Key point
¢ Insert the shaft bushing A into the unit holder.

m Taptite, Bind B Torque
0 @ ( M3X8 0.58 —0.78 N°'m
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21 Lever AB unit assembly

1. Attach the needle threader driving plate ) to the lever AB assembly (D

with the screws @.

0 & fn

Screw, Bind
M3X4

Torque
0.78-1.18 N*m

22 Lever AB ASSY assembly
1. Attach the cap @) to the lever B (.

2. Attach the lever B (D and the spring to the lever A assembly ®),
and then attach the retaining ring (E3).

S08
®4.5

TORSION SPRING
XC2460**

Retaining ring E3
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23 Lever AB assembly attachment ®

1. Attach the retaining ring (E2) to the groove on the inside of the lever guide
shaft ).

2. Apply a light covering of EPNOC AP (N)O to the surface of the lever guide
shaft @).

Place the lever AB assembly @) onto the lever guide shaft .

4. Apply a light covering of MOLYKOTE EM30L to the slide groove (3 of
the unit holder.

5. [Insert the lever guide shaft (D into the shaft hole on the unit holder, and
then insert the slider @ of the lever AB assembly (@ into the slide groove
® of the unit holder.

6. Place the lever supporter plate B beneath the lever guide shaft (D, and then
attach the lever supporter plate & to the unit holder with the screw @.

7. Attach the retaining ring (E2) to the lever guide shaft D from the rear of

Retaining ring E2

(98]

the unit holder. ® ® 10
Apply EPNOC AP (N)O0 to the surface of the lever guide | Light covering

shaft. XC8387***

Apply MOLYCOTE EMB3OL to the slide groove of the Light covering

unit holder. XC8385***

Retaining ring E2

Taptite, Pan B
M3X6

Torque
0.58 - 0.78 N°'m
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24 Threader lever SW unit attachment

1. Attach the threader lever switch @ and the presser switch holder @) to the
switch lever plate @D with the screw @.
2. Attach the unit holder 3 with the screw @.

0 _+m Screw, Bind Torque
NGV M3x4 0.78-1.18 N°m

9 m Taptite, Bind B Torque
M4X10 1.18-1.57 N'm

25 Needle bar assembly

1. Attach the needle thread plate (D to the needle block @).

2. Attach the needle bar thread guide @), the needle block @) and the needle
thread guide spring (@ to the needle bar with the screw @.

3. Attach the screw @.

*Key point
* With the needle bar groove facing forward, the screw @ is on
the right side.
¢ There should no gap & between the tip of the thread guide
spring @ and needle bar thread guide ).
* There should be a 0.3 mm — 0.65 mm gap between the needle
bar thread guide @ and needle block @.

Torque
QO & fw S35 0.39-0.78 N*m

9 @ @ Needle Clamp Screw -

0.65mm
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Module Needle-presser module

26 Needle holder ASSY assembly

1.

2.

Apply a bead of MOLYKOTE EM30L to the needle bar hook 2 of the
needle bar block @.

Insert the needle bar assembly @ from the bottom of the needle holder
assembly, and then insert the needle bar block (.

Apply a small bead of EPNOC AP (N)O0 to the groove on the needle thread
block @.

Insert the needle thread block (@ into the needle bar assembly (@), and then
tighten the screw @ temporarily.

Adjust the needle threader, and then fully tighten the screw @.

*Key point
* Refer to "Needle threader adjustment" on page 4 - 10 for the
adjustment procedure.
Insert the needle bar hook stand assembly (& into the needle bar assembly
®, and then tighten the screw @ temporarily.
Adjust the needle bar height, and then fully tighten the screw @.

*Key point
* Refer to "Needle bar height adjustment" on page 4 - 9 for the
adjustment procedure.
Attach the spring and the thrust washer ® to the needle bar assembly
®, and then pass the needle bar assembly completely through the shaft
hole on the needle holder assembly.

*Key point
* Position the spring with the end with the smaller diameter
facing up.

Dip the needle bar operating section of the needle holder assembly in
OILER B ASSY.

Apply MOLYKOTE EM30L to the needle bar hook of Bead
the needle bar block. XC8385***
Apply EPNOC AP (N)O to the groove on the needle Small bead
thread block. XC8387***
Dip the needle bar operating section of the needle Dipping
holder assembly in OILER B ASSY. XZ0206™**
Torque
Set Screw, Socket (FT)
0 N] N 0.98 N°m
94.95 % 4 NEEDLE BAR PRESSER SPRING
XC6254*+*
?8
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27 Release lever ASSY assembly

1. Attach the retaining ring (E2.5) to the groove on the release lever shaft (D.

2. Attach the thrust washer 2) and the release lever (3 to the release lever
shaft ).

3. Apply a light covering of MOLYKOTE EM30L to the oscillating section
of the release lever's needle bar hook stand assembly @).

4. Apply a small bead of EPNOC AP (N)O to the tab on the rear of the
oscillating section of the release lever's needle bar hook stand assembly ®.

@® @ Retaining ring E2.5

Apply MOLYKOTE EM30L to the oscillating section of Light covering

the release lever's needle bar hook stand assembly. XC8385***

Apply EPNOC AP (N)O0 to the tab on the rear of the

L . . Small bead
oscillating section of the release lever's needle bar .
XC8387

hook stand assembly.
>
Q
Q
(]
7]
<

28 Release lever assembly attachment @

1. Attach the release lever assembly (D to the needle holder assembly (the
position shown in the illustration on the right) with the screw @.

*Key point

¢ Tighten the screw @ while lightly pressing the release lever
shaft of the release lever assembly @ from the top.

(1) Screw, Pan (SIP washer) Torque
M3XxeB 0.58 - 0.78 N*m

29 Release lever spring attachment
1. Attach the spring from the top of the release lever shaft (3.
*Key point

¢ Attach the straight section of the spring to the groove on
the needle holder assembly (D.

« Attach the hook of the spring to the release lever @.

® ® S40

S40 #3.6 RELEASE LEVER SPRING
59 XC3448***




Module Needle-presser module

30 Release guide plate attachment O o©
1. Apply a light covering of EPNOC AP (N)O to the groove on the release
guide plate .

2. Attach the release guide plate @ to the needle holder assembly (in the
position shown in the photo on the right) with the screw @.
*Key point
¢ Engage the tab on the needle bar hook stand assembly @with
the groove on the release guide plate .

Apply EPNOC AP (N)O0 to the groove on the release Light covering
guide plate. XC8387***

0 4‘! Screw, Bind Torque
NG M3X5 0.79-1.18 N°'m

31 Release adjuster attachment @

1. Attach the release adjuster (D to the needle holder assembly (the position
shown in the illustration on the right), and then tighten the 2 screws @
temporarily.

2. Adjust the needle bar hook height, and then fully tighten the 2 screws @.

@ Screw, Pan (T washer) Torque
G M3X6 0.19-0.29 N*m

32 Hook release plate attachment

1. Attach the hook release plate (D to the rear of the needle holder assembly
with the screw @.

“ @ EISSXW Screw, Bind Torque
M2.6X5 0.20—-0.49 N*m
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33 Needle holder assembly attachment

1.

wokh v

Apply 1 or 2 drops of MOLYKOTE (OILER B ASSY 90% + MOLYKOTE
M DISPERSION 10%) to the shaft of the needle bar block @.

Insert the needle holder assembly @ from the top of the unit holder.

Insert the shaft of the needle bar block ) into the crank rod (.

Apply 1 or 2 drops of FBK OIL RO 100 to the shaft A @).

Insert the shaft A (@ into the shaft bushing & of the unit holder from the
shaft hole on the top of the needle holder assembly.

*Key point
¢ Insert the shaft A @ from the end without a shaft hole.
Insert the shaft C () into the shaft hole at the upper right side of the needle
holder assembly (D, and pass it through the shaft hole on the shaft A @.
*Key point
¢ Insert the shaft C ® from the end with a groove.
¢ Cross the shaft A @ and the shaft C ®.
Attach the plate (@) to the needle holder assembly (D with the screw @.

*Key point
¢ Attach the U-shaped section of the plate (7 to the groove on
the shaft C ®.
Attach the screw @ to the tip of the shaft A @.
Apply MOLYKOTE (OILER B ASSY 90% + 1 -2 drops
MOLYKOTE M DISPERSION 10%) to the shaft of the XZ0206***
needle bar block. XC8386***
1 -2 drops
Apply FBK OIL RO 100 to the shaft. XC8388**
0 $ Screw, Bind Torque
W M3X5 0.78 —1.18 N°'m
9 @ €|SSSE Screw, Bind Torque
M2X4 0.39-0.78 N°'m
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34 Spring attachment

1. Attach the spring to the plate (D and the needle bar hook stand
assembly @.
2. Attach the guard plate (3 with the screw @.

*Key point
¢ Attach the spring in the following direction:
Plate @ = From the left side
Needle bar hook stand assembly @ => From the front side

SPRING
S42 u|HlHHl||HHl||H|||||Hl||||Hl||||H|||||H|||||W|ll-I b4 XC6252"**

decided hook form is the same.

35 Spring attachment
1. Attach the spring to the plate @ and the lever AB assembly @.

SPRING
XC7816™**

562

A demded hook form is the same.
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36 Needle holder shaft block attachment

1. Apply a small bead of EPNOC AP (N)O to the needle roller (D of the
needle holder assembly.

2. Insert the needle holder block @) into the needle roller (.

*Key point
¢ Position the needle holder block @) with the flat face on the
bottom.
3. Apply a small bead of EPNOC AP (N)0 to the shaft of the needle holder
shaft block .
4. Attactch the thread guide plate @ to the unit holder
5. Insert the shaft of the needle holder shaft block (3 into the shaft hole on the
needle holder block (@ and the slot on the unit holder.
6. Temporarily tighten the screw @ to the needle holder shaft block @ from
the bottom of the unit holder.

7. Adjust the clearance between the needle and the rotary hook point, and
then fully tighten the screw @.

*Key point
* Refer to "Clearance between needle and rotary hook point
adjustment" on page 4 - 11 for the adjustment procedure.

Apply EPNOC AP (N)O0 to the needle roller of the small bead
needle holder assembly. XC8387***
Apply EPNOC AP (N)0 to the shaft of the needle holder small bead
shaft block. XC8387***

;
0 © Ejmw S| o,

37 Spring-Z attachment

1. Attach the spring to the left side of the unit holder (D and the needle
holder .

*Key point
¢ Attach the unit holder end of the spring to the position
below the tab on the left side of the unit holder.

14.3
320 #5 SPRING-Z

. . XC2748***
A decided hook form is the same.
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38 Spring attachment

1. Attach the spring to the plate (D and the groove at the upper section
of the unit holder @).
*Key point
¢ Attach the end with the shorter hook to the plate (D and the
end with the long hook to the unit holder @.

245
$10 % SPRING
I (@i XC2429*

39 zZigzag adjusting nut attachment
1. Apply alight covering of EPNOC AP (N)O0 to the cylindrical section of the
zigzag adjusting nut ).
2. Attach the zigzag adjusting nut () to the rear of the needle holder, and then
tighten the screw @ temporarily.
*Key point
¢ Position the zigzag adjusting nut @ with the larger eccentric
section (section shifted from the center) on the top.
3. Adjust the 3 needle drop points, and then fully tighten the screw @.
*Key point
* Refer to "Three point needle drop adjustment" on page 4 - 6
for the adjustment procedure.

Apply EPNOC AP (N)O to the entire circumference of Light covering
the zigzag adjusting nut's cylindrical section. XC8387***

0 %m Bolt, Socket Torque
M3X10 0.78—-1.18 N*m
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40 Lock nut attachment Py ®
1. Attach the lock nut @ to the screw @.
*Key point
¢ Thread the lock nut @ to the mid point of the screw @.
2. Attach the screw @ to the upper rear section of the unit holder.
*Key point
¢ Tighten the screw @ until the lock nut (D contacts the unit
holder.
>
£
Q
(7]
(7))
<
0 m Set Screw, Socket (CP) Torque
M4x12 0.39-0.49 N°m
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41 PT holder ASSY

1.

Insert the cloth thickness sensor assembly (D) from the bottom of the PT
holder .
Attach the plain washer (M6) @ and the #1 nut (@ to the shaft of the cloth
thickness sensor assembly (1), and then tighten the #1 nut @.
Attach the spring to the shaft of the cloth thickness sensor assembly
@.
*Key point
* Position the spring with the end that has an obtuse hook
on the bottom.
Attach the lower hook of the spring to the spring hole ® on the PT
holder @.
Attach the upper hook of the spring to the PT lever ®), and then insert
the PT lever (® into the shaft of the cloth thickness sensor assembly (.
Secure the PT lever (6) with the screw @.

*Key point
¢ Align the shaft end of the cloth thickness sensor assembly (D
with the top face of the PT lever ®.

m Set Screw, Socket (FT) To rque
“ M3X6 0.59-0.78 N°m
2.4
4.5
SPRING
¢6.4 XA1 894***
4
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42 PT holder assembly attachment
1. Temporarily attach the screw @ to the screw hole on the side face of the
PT holder assembly (.
2. Attach the PT holder assembly (D to the unit holder with the screw @.
*Key point
¢ Place the PT lever ) of the PT holder assembly (D on the
presser bar clamp ®@.
3. Fully tighten the screw @.

a @ C%“ Screw, Pan (S/P washer) Torque
L/ M3X5 0.39—0.58 N*m
AN Taptite, Bind B Torque
2 @ ( M3X8 0.58—0.78 N°'m

43 BHSW D6 switch assembly and LED PCB D6 assembly attachment
1. Attach the BHSW D6 switch assembly (D) with the screw @.
*Key point
¢ Engage the positioning tab on the side of the unit holder with

the positioning hole on the BHSW D6 switch assembly (D.

2. Attach the lanp holder @ and the LED PCB D6 assembly (3) with the
screw @.

0 m Taptite,Pan B Torque
M4Xx12 0.39-0.58 N*m
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44 Presser dial attachment

1. Raise the presser foot .
2. [Insert the presser dial @ into the presser dial shaft assembly (@ on the rear
of the unit holder, and then attach the retaining ring (E4).
3. Insert the 2 plain washers (@ and the spring washer () into the presser dial
®.
*Key point
¢ Engage the pin of the presser dial shaft assembly @ with the
positioning groove on the rear of the presser dial @.

¢ Attach the presser dial Q) so that the shutter ® of the presser
dial is on the left.

Retaining ring E4
® 6 @)

45 Presser pulse motor holder ASSY assembly
1. Apply 1 or 2 drops of FBK OIL RO 100 to the shaft of the presser pulse
motor ().

2. Insert the presser pulse motor lead wire assembly ) into the connector of
the presser pulse motor (D.

3. Attach the presser pulse motor assembly @ to the presser pulse motor
holder (@ with the 2 screws @.
*Key point
* Position the PCB of the presser pulse motor D to the right.
4. Attach the ATPF INIT PCB assembly () to the presser pulse motor holder
@ with the screw @.
*Key point
* Engage the positioning tab on the presser pulse motor holder

@ with the U-shaped notch (the one far from the screw) on the
ATPF INIT PCB assembly (3.

¢ Tighten the screw @ at the center of the slot on the ATPF INIT

PCB assembly 3.
Apply FBK OIL RO 100 to the shaft of the presser 1 -2 drops
pulse motor. XC8388***

0 $ Screw, Bind Torque
W M3x4 0.58 —0.78 N*m

e Screw, Pan (S/P washer) Torque
= Maxs 0.58 - 0.78 N*m
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46 Presser pulse motor holder assembly attachment

1. Attach the presser pulse motor holder assembly (D to the unit holder with
the screws @ and @ (2 for @).

*Key point
¢ Tighten the screws @ and @ in the following order: @
(temporarily tighten), @ (fully tighten both), and @ (fully
tighten).

NOTE
¢ Check that there is no grease adhered to the shutter of the
presser dial.
* Check that the shutter of the presser dial is almost centered
relative to the sensor of the ATPF INIT PCB assembly.

a $ Screw, Bind Torque
W/ M4X5 1.18 —1.57 N°m

9 m Taptite, Bind B Torque
M4X10 0.58 - 0.78 N°*m
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Module

Needle-presser module

47 Threader hook assembly attachment
1. Assemble the threader hook assembly (D, link A assembly @), link B
assembly (@), and thread guide assembly @.

2. Align the pin of needle threader shaft A ® with the shaft hole on the
threader hook assembly (D, and then attach the threader hook assembly (D

to needle threader shaft .

*Key point

¢ Assemble the link A assembly @), link B assembly 3, and
thread guide assembly @ so that a triangle is formed.

48 Presser feed holder attachment

1. Temporarily attach the screw @ to the presser feed holder assembly (.
2. Move the presser feed holder assembly @ upward, and then tighten the

screw @.

3. Attach the presser foot @.

o DL

Screw
3.57

Torque
1.18 = 1.57 N'm

3-124




4 Adjustment

Touch panel adjustment.......................... 4-2
Timing belt tension adjustment................ 4-3
Motor belt tension adjustment................. 4-4
Upper shaft rotation shutter angle adjustment... 4 - 5
Three point needle drop adjustment....... 4-6
Needle clearance left/right adjustment.... 4 - 7
Needle bar rising adjustment................... 4-8
Needle bar height adjustment................. 4-9
Needle threader adjustment.................. 4-10
Clearance between needle and rotary hook point adjustment 4 - 11
Presser bar height and parallelism adjustment 4 - 12
Needle and presser front/back position adjustment 4 - 13
Fine tension adjustment........................ 4-14
Upper thread tension adjustment.......... 4-15
Thread guide shutter clearance adjustment 4 - 16
Inner rotary hook tension adjustment.... 4 - 17
Inner rotary hook bracket position adjustment. 4 - 18
Cloth pressure setting adjustment ........ 4-19
Feed dog height and squareness adjustment . 4 - 20
Front/back and left/right position of feed dog adjustment 4 - 21
Feed forward/backward adjustment...... 4-22
Side feed straight stitch adjustment...... 4-23

One point adjustment.................cceee 4-24
Bobbin winder adjustment..................... 4 -25
Knee lifter position adjustment.............. 4 -26

BH lever switch position adjustment ..... 4 -27



Adjustment Touch panel adjustment

1. Turn the power on while holding down the [Start/Stop], [Reverse stitch], and [Needle position] buttons.
2. Touch the positions marked with crosses (+) on the touch panel in order from 1 to 5.

NOTE
¢ Setting is successful if a single beep sounds when "5" is pressed.
¢ An error has occurred if two beeps sound when "5" is pressed. Repeat from position 1 again.

3. Turn the power off and then on again. Check that the screen display matches the positions on the touch panel.

1+ +4
54
2 +3




Adjustment Timing belt tension adjustment

1. Loosen the pan head screw (S/P washer, M4X10) securing the tension pulley assembly.
2. Adjust the position of the tension pulley so that the belt deflects 2.95 to 3.05 mm when a force of 1.96N (200g) is

applied to the center of the belt.
3. Tighten the pan head screw (S/P washer, M4X10) to secure the tension pulley assembly.

2.95-3.05mm

~_ 1.96N (200g)

Screw, pan (S/P washer) M4x10

Tension pulley assembly




Adjustment Motor belt tension adjustment

. Loosen the Upset M4X12DB securing the motor holder.

. Adjust the position of the motor holder so that the belt deflects 1.5 to 3.5 mm when a force of 0.98N (100g) is
applied to the center of the belt.

. Tighten the Upset M4X12DB to secure the motor holder.

N
0.98N (100g) //@
—_— \::\

\
\
\

Upset M4x12DB

Motor holder



Adjustment Upper shaft rotation shutter angle adjustment

. Start the test mode.

Select test mode "22". (NP sensor mode)

Turn the pulley to raise the needle bar to the limit.

Loosen the screws securing the upper shaft rotation shutter.

Turn the pulley to lower the needle bar 1.3mm % 0.1mm

AN O

Rotate the upper shaft rotation shutter in the shaft rotation direction, and secure the rotation shutter at the position
the buzzer stops (position the shutter at the far right enters the sensor).

T

I~

=

l 1.2-1.4mm
1]
\

CLOSE




Adjustment

Three point needle drop adjustment

AR

Remove the front cover, and turn the power on while pressing [SW3] and [SW4] on the main PCB assembly.

Press [SW4] (select test mode "4" when the front cover is attached).

Turn the pulley by hand until the tip of the needle enters the needle hole.

Loosen the socket bolt (M3X10) of the zigzag adjusting nut.

Adjust the zigzag adjusting nut so that the needle drop is centered over the needle hole on needle plate A at the
left base line, center base line, and right base line.

Tighten the socket bolt (M3X10).

Zigzag adjusting nut

Screw M3x10




Adjustment Needle clearance left/right adjustment

. Turn the pulley by hand until the tip of the needle enters the needle hole.
. Loosen the screw (3X10).

. Move the needle holder shaft block to the left or right so that the needle drop is centered over the needle hole on
needle plate A at the left base line and right base line.

. Tighten the screw (3X10).

Screw 3x10




Adjustment Needle bar rising adjustment

A S

. Remove the front cover, and turn the power on while pressing [SW3] and [SW4] on the main PCB assembly.

Press [SW4] four times (select test mode "4" and then " <— " when the front cover is attached) to move the needle
bar to the left base line.

Turn the power off.

Remove the 2 flat screws (M4), and then remove needle plate A from the feed base.
Turn the pulley by hand to lower the needle bar to the limit.

Loosen the 3 socket set screws (FT, M5X5) securing the lower shaft pulley D.

Move the lower shaft pulley D and the lower shaft A assembly so that the right edge of the needle is aligned with
the tip of the outer rotary hook when the needle bar is raised 2.9 to 3.3 mm from the reference line of the lowest
point. (Set a ruler on the left side and measure the distance.)

Tighten the 3 socket set screws (FT, M5X5) to secure the lower shaft pulley D.

=] - Set screw, socket
' (FT) M5x5 (three)
W
4 A
O
Uj, 777777 Bt oosamm Ry
Lol 3
@ 1l

Lower shaft pulley D

The right edge of the needle and the tip meet at a
point 2.9-3.3mm above the lowest point for the needle.

2.9-3.3mm



Adjustment Needle bar height adjustment

A

. Remove the front cover, and turn the power on while pressing [SW3] and [SW4] on the main PCB assembly.

. Press [SW4] four times (select test mode "4" and then " <— " when the front cover is attached) to move the needle
bar to the left base line.

Turn the power off.

Remove the 2 flat screws (M4), and then remove needle plate A from the feed base.

Turn the pulley by hand until the right edge of the needle is aligned with the tip of the outer rotary hook.
Loosen the socket set screw (CP, M4X4) securing the needle bar block.

Adjust the height of the needle bar so that the clearance between the top of the needle hole and the lower edge of
the outer rotary hook tip is 1.0 to 1.4 mm.

NOTE
* Make sure the needle block is straight.

. Tighten the socket set screw (CP, M4X4) to secure the needle bar block.
. Attach needle plate A to the feed base with 2 flat screw (M4).

Right edge of needle
and tip meet

[

N

1.0-1.4mm




Adjustment Needle threader adjustment

1. Attach a needle.
Turn the pulley to raise the needle bar to the limit.

Loosen the socket set screw (FT, M4X4) securing the needle thread block.

Sl

Adjust the height of the needle thread block so that the threading hook passes through the needle hole, and secure
the needle thread block with the socket set screw (FT, M4X4).
*Key point
* Secure the socket set screw (FT, M4X4) at a position slightly to the left when viewed from the front of the
machine.
* Adjust the height so that the upper edge of the threading hook is level with the upper edge of the needle hole.

NOTE
« |f the position of the needle thread block socket set screw is too far to the left, the hook will not operate and
treading is not possible.
* |f the position of the needle thread block socket set screw is too far to the right, the needle thread block will
contact the needle bar supporter assembly, resulting in damage.

~ Needle
\
Hook
O X

Fig. 2

X

Needle threader
position setter

4

e

Needle bar crank
rod assembly

Needle bar
supporter

assembly
e

€T




Adjustment Clearance between needle and rotary hook point adjustment

A

. Remove the front cover, and turn the power on while pressing [SW3] and [SW4] on the main PCB assembly.

Press [SW4] four times (select test mode "4" and then " <— " when the front cover is attached) to move the needle
bar to the left base line.

Turn the power off.

Remove the 2 flat screws (M4), and then remove needle plate A from the feed base.

Loosen the screw (M3X20).

Turn the pulley by hand until the right edge of the needle is aligned with the tip of the outer rotary hook.

Adjust the clearance between the needle and the outer rotary hook (front and back) to 0.1 mm or less using the
adjusting screw.

Tighten the screw (M3X20) to secure the adjusting screw.

Back e« = Front

»L 0.1mm or less

Tighten the screw
(M3X20)

O

Adjusting screw \f

4-11




Adjustment Presser bar height and parallelism adjustment

1. Attach J presser foot.

Raise the presser foot lifter.

Turn the pulley by hand until the feed dog is lower than needle plate A.
Loosen the set screw (CP, M5X10) securing the presser bar clamp assembly.

AR

Adjust the height of the presser bar so that the clearance between the top of needle plate A and the bottom of the
presser is 7.0 - 7.5 mm.

6. Tighten the set screw (CP, M5X10) to secure the presser bar clamp assembly.

NOTE
¢ Use the J presser foot.
* Adjust the presser bar so that the needle plate feed dog hole is parallel to the presser.

Set screw, socket (CP) M5x10 AN

Upper surface
of needle plate A

‘2

7.0-7.5mm



Adjustment Needle and presser front/back position adjustment

A

Attach J presser foot.

Turn the pulley by hand until the tip of the needle enters the needle hole.

Loosen the lock nut.

Move the needle tip to the center position (front/back) of the needle hole using the socket set screw (CP, M4X12).
Tighten the lock nut.

Set screw,
socket (CP) M4x12

Lock nut

Rear of main unit

~

Needle hole

Needle
tip position

4-13



Adjustment Fine tension adjustment

Sl N

. Raise the presser foot lifter.
Pass the Schappe Spun Sewing Thread #60 through the thread guide and then the tension plate.
Lower the presser foot lifter.

Pull the thread with a tension gauge, and adjust the tension to 0.08 to 0.11N (8 to 11g) using the power lock (2x3).

Tension plate

Power lock 2x3

0.08 - 0.11N
(8-119)



Adjustment Upper thread tension adjustment

Sl

hd

Raise the presser foot lifter.
Turn the power on.
Touch the panel.

Pass the Schappe Spun Sewing Thread #60 through the thread guide, Tension disk, and brake plate assembly in
this order.

Lower the presser foot lifter and check that the AT pulse motor returns to its home position.
Turn the power off.

Pull the thread with a tension gauge, and adjust the tension 0.38 to 0.48N (39 to 49g) using the thread tension
adjusting screw.

Apply a small amount of screw lock agent to the thread tension adjusting screw.

Tension disk Tension plate

Thread tension

adjusting screw l

4-15



Adjustment Thread guide shutter clearance adjustment

Sl

hd

R

Check that there is no step between the thread guide cover A and the thread guide cover B before adjustment.
Rotate the thread tension dial counterclockwise until it stops (Fig. 1).
Loosen the pan head screw (S/P washer, M3X6) securing the link A shaft plate assembly (Fig. 2).

Move the link A shaft plate assembly to adjust the clearance between the thread guide shutter and the thread guide
cover to 2.0 to 3.0 mm (Fig. 3).

Tighten the pan head screw (S/P washer, M3X6) to secure the link A shaft plate assembly (Fig. 2).

Rotate the thread tension dial clockwise until it stops, and check that the clearance between the thread guide
shutter and the thread guide cover is 0 mm (Fig. 4).

Fig. 1 Fig. 2

Screw Pan (S/P washer) M3X6

°

<>\Q/@@O

Fig. 4

0.0mm —




Adjustment Inner rotary hook tension adjustment

[l Bobbin case with green screw (for embroidery)
1. Set a bobbin (wound with Schappe Spun Sewing Thread #60) to the inner rotary hook.

2. Pull the thread with a tension gauge, and adjust the tension to 0.10 to 0.12N (10 to 12g) using the spring adjusting
screw.

3. Apply a small amount of screw lock agent to the spring adjusting screw.

XA9153001 |  Tension gauge 30 (0.3N) |

\ 0.10 - 0.12N (10 - 12g)

Schappe spun sewing thread #60

Spring adjusting screw
(color : green)

4-17



Adjustment Inner rotary hook bracket position adjustment

1. Set the inner rotary hook in the outer rotary hook.
2. Loosen the screw (bind, M3X8) securing the inner rotary hook bracket assembly.

3. Adjust the position of the inner rotary hook bracket assembly so that the inner rotary bracket assembly contacts
the inner rotary hook along 1.6 to 1.8 mm, and secure the inner rotary hook bracket assembly with the screw

(bind, M3X8).

1.6-1.8mm

Bind, M3x8



Adjustment Cloth pressure setting adjustment

[u—

Y ® =N kWD

Attach J presser foot.

Start the test mode, and select test mode "02"

Turn the pulley by hand until the feed dog is lower than the needle plate.
Lower the presser lever, and then press [0] on the screen.

Raise the presser lever, and insert a 3 mm gauge.

Lower the presser lever, and press [3] on the screen.

Raise the presser lever, and remove the 3mm gauge.

Lower the press lever, and press [OK] of PF PM Adjust

Press [CLOSE].

FABRIC THICKMESS SETTING

1] JM

FF FM ADJUST

PFT POSITION  +7(), )

PF OFFSET 0 E]

FF FOS -168
PRESSURE 0 S POSITION
KNEE LIFTER SETTING HIN MK

3mm
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Adjustment Feed dog height and squareness adjustment

1. Turn the pulley to raise the feed dog to limit. (The D-cut of lower shaft B should be facing up.)
Adjust the bolt @ so that the far back tooth of the feed dog is 0.9 to 1.1 mm from the top face of needle plate A.
Loosen the bolt (2), and then tighten it again.

Adjust the bolt (@ so that the feed dog is at the parallel.
(After adjustment, check that the front tooth is level with the far back tooth of the feed dog.)

Sl

Feed dog uppermost position

Needle plate A M .T

surface
0.9-1.1mm




Adjustment Front/back and left/right position of feed dog adjustment

. Start the test mode, and select test mode "6".
. Select the [ + ] key. (Set the feed to "0" and the feed dog to center.)

. Loosen the 2 screws (bind, M3X8), temporarily attach needle plate A, and adjust the front/back and left/right right
positions of the feed dog.

*Key point
* Adjust the clearance between the forward edge of the feed dog middle tooth and needle plate A to 3.2 to 3.8 mm.
* Adjust the clearance (left/right) between the feed dog and needle plate A to be equal.
* Do not allow the feed dog to engage needle plate A at an angle.

. Secure the feed dog with 2 screws (bind, M3x8).
. Fully tighten the M4 screws to secure needle plate A.

—t<— Parallel

INRINEIN FEED DOG POSITION

i )
n 3.2-3.8mm
ol
o| o DROP PM DUTY 1[]II|
‘_‘ - INITIAL MOVE
ab azh REPEST CHECK

2=
(con]
LD

Bind, M3x8 e § Bind, M3x8




Adjustment Feed forward/backward adjustment

1. Attach J presser foot.

2. Remove the front cover, and turn the power on while pressing [SW3] and [SW4] on the main PCB assembly.
(Select [13] in test mode.)

Press [SW2] to enter "Feed forward and backward mode."

> »

Press [SW1] to run the machine in "Feed forward and backward mode," checking the forward and backward feed
length.

hd

Loosen the screw (3X8) securing the FPM holder assembly.

>

Adjust the forward and backward feed length using the FPM holder assembly screw (4X25).

*Key point
* After feeding the two layers of broadcloth with a sheet of paper inserted between them, forward and
backward for 100 stitches, check that the forward feed length is 0 = 5.0mm longer than the backward feed
length.
* Tightening the screw (4X25) increases the backward feed length.
¢ Loosening the screw (4X25) decreases the backward feed length.

NOTE
* Main PCB is likely to be damaged when tool touch the PCB attached FPM. When adjustment, turn the power
off surely.

Screw 3x8

Forward side Reverse side Forward side Reverse side



Adjustment

Side feed straight stitch adjustment

1. Attach N presser foot.

2. Start the test mode, and select test mode "36", and check sewing condition using Schappe Spun Sewing Thread

#60.

3. Adjust the following so that the pattern shape is appropriate:
(DAdjust the feed dog height and alignment so that the U-shape is almost on the right and the sewing length at the

upper section is 26.0 to 31.0 mm.

-IIIIIIIIIIIIII
n

H OK

-
-IIIIIIIIIIIIII

26 - 31mm

[P »|
€ >

-IIIIIIIIIIIIII

NG T i oK

-IIIIIIIIIIIIII

®@Adjust the skew feed correction value so that the vertical clearance on the right is 4.0 to 6.0 mm.

FLLE L LR LELLL L e
= OK ._Iil-6mm
-IIIIIIIIIIIII

Positive correction

-IIIIIIIIIIIIII -IIIIIIIIIIIIII

: e > E

un®
:--l“"‘ :III“-“-“

Negative correction

-IIIIIIIIIIIIII -IIIIIIIIIIIIII

: =

5--'-....... 'l.----....
'] ']

(®Adjust the left/right length correction value so that the difference between the upper and lower length is 1.0 mm

or less.

Less than 1.0mm

»l e
L B Dl

OK

:llllllllllllll :llllllllllll
Negative Positive
correction correction

<=

-



Adjustment

One point adjustment

1. Attach N presser foot.

Sl

ORORORS

Start the test mode, and select test mode "03"
Press the [Start/Stop] switch.

If the pattern is compressed in the } direction,
press the vertical [ + ] button. (A)

If the pattern is stretched in the { direction,
press the vertical [ - ] button. (B)

If the pattern is compressed in the — direction,
press the horizontal [ + ] button. (C)

If the pattern is stretched in the < direction,
press the horizontal [ - ] button. (D)

Adjust the correction value to prevent pattern overlapping, opening, and/or shift.

FATTERN ADJUSTMENT

M
o

FSCORRECT . MULTIF
FSCORRECT.MULTIS -
FSCORRECT.MULTIFFO
FSCORRECT . FFLUS

CLOSE

m(-][+]
m(-](+]

{==TNL - I I L]




Adjustment Bobbin winder adjustment

1. Move the tension guide assembly up and down to adjust the uneven bobbin winding.

X &
=k
!

X BB




Adjustment

Knee lifter position adjustment

1. Start the test mode, and select test mode "02"

AR

Press [CLOSE].

Knee lifter lever

Turn the pulley by hand until the feed dog is lower than the needle plate top face.
Lower the presser lever, and press [MIN] of the "KNEE LIFTER SETTING".
Insert the knee lifter lever, and press [MAX] with the knee lifter lever fully turned to the right.

FAERIC THICKNESS SETTING

0K 3MH

BF FH ADJUST

PFT POSITION  +7(,

PF OFFSET 0 E]

PF FOS -168
PRESSURE 0 5 POSITION
KNEE LIFTER SETTING MIN M




Adjustment BH lever switch position adjustment

AN O i

Raise the presser foot lifter.

Set the BH presser to a point two pitches less than the maximum length.
Attach the BH presser.

Lower the presser foot lifter.

Lower the BH lever, and set it to the BH presser.

Rotate the BH eccentric shaft so that BHO contacts BH]1.

*Key point
¢ With the presser foot lifter raised, pull the BH presser forward as much as possible, and check that BHO
comes into contact with BH2 and that BH2 has some deflection.
* With the presser foot lifter raised, push the BH presser back as much as possible, and check that BHO comes
into contact with BH1 and that BH1 has some deflection.

Contact

I
BH2 BHO BH1

0

Extend fully and
return two piches

! Two piches

L
Deflect
BH2 BHO BH1
Deflect
N\
BH2 BHO BH1
I —) L]
When pulled to the When pushed to the
fullest forward fullest backward






5 Failure Investigation
for Electronic Parts

* Perform resistance measurements after turning off the power, and detaching the
connectors to be measured from the PCB.

Error message list ..........ooieiii i 5-2
The power does NOt COME ON........ovvvviiiiiiiiieeeiiiie e 5-3
Pulse motors do not return to starting point ..................... 5-5
The touch panel does Not WOrk ..........ccovviiiiiiiiiiiiiniiiecnnns 5-7
Main motor does NOot tUMN .........eviiiiiiiiiii e 5-8
Main motor rotation abnormal ............cccooeveiiiiiiiiieeinnnnnn. 5-10
Cannot sew pattern well.............ceeeeiiiiiiiiiiiiiceen 5-11
Cannot sew button holes well...............coeeiiiiiiiciennn. 5-12

Stitch length and zigzag width cannot be done by manual adjustment... 5 - 13
Problems with vertical needle movement and reverse stitching.... 5 - 14

Does not operate when the foot controller is used.......... 5-15
Needle bar relase does not occur normally.............ccccevvnnnee. 5-16
Thread tensioning does not go well..............cccoooeiiiieeeee 5-17
Thread cutter does not work normally .............ccccceeee 5-19
Bobbin winding cannot be done ..., 5-20
The lamp at hand does not have light ............................ 5-21
Bobbin thread detection does not work normally ........... 5-23
Upper thread sensor does not work normally................. 5-24
The presser foot lifter does not work correcily ............... 5-25
USB function cannot be used normally .......................... 5-27
Feed dog drop dose not work normally .......................... 5-28
Error is displayed.........c...ooiiiiiiiiiii e 5-29



Failure Investigation for Electronic Partg

Error message list

Error display

Cause

FO1 (5 - 29) Abnormal rotation in main motor.
) Key pressed continually with power ON
F02 (5 -30) (operation system SW).
FO5 (5 - 31) Dirty speed sensor
FO06 (5 - 31) NP sensor disconnect
FO7 (5 - 32) Speed VR disconnect

The safety device has been activated.

Is the turned tougled?
Is the needle bent?

No rotation in main motor.

A malfunction occurred.
Turn the machine off, the on again
*-PM

Each pulse motor has not returned to its
original position.




Failure Investigation for Electronic Part§y The power does not come on

When the power is turned on,
nothing appears on the LCD.

When the power is turned on, does
the buzzer sound after a while?

To next page

Is the power supply cord free from

N_| Connect the power supply
damage and connected correctly?

cord correctly or replace it.

Is the inlet assembly free from damage and
correctly connected to the power PCB?

N_| Connect the inlet assembly
correctly or replace it.

When the power PCB connector (main PCB
(CN5)) is disconnected, are the voltages
between pins 5 & 6 and pins 8 & 6 normal?

* Between pins 5 & 6:4.75-5.25V DC
* Between pins 8 & 6:24.7 - 27.3V DC

N_| Replace the power supply
unit.

When lead wires A and B on the main panel are
removed from the main PCB and power is turned on in
the "no-front-cover test" mode, does the buzzer sound?

N._| Replace the main PCB
assembly.

Y

[ Replace the SS PCB. }
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Failure Investigation for Electronic Party The power does not come on

From previous page

Are two FFCs connected correctly between the
main PCB and the card PCB? Are the upper
and lower connector locks applied correctly?

Connect it properly. }

Are FFCs connecting the main PCB

Replace the <card PCB
to the card PCB free from breakage?

assembly.

Is the backlight turned on?

Is the inverter lead wire free from

damage and correctly connected?

Connect the inverter lead
wire correctly or replace it.

Is the LCD connected to the inverter correctly?

Connect the LCD correctly or
Is the connection cord free from breakage?

replace it.

[ Replace the inverter (D6). 1

Is the LCD’s FFC free from
breakage and is it connected to the
card PCB (CN12) correctly?

Connect it properly. }

{ Replace the LCD module. }




Failure Investigation for Electronic Party Pulse motors do not return to starting point

When the power is turned ON, the pulse motors do not return to the

starting point.

» When needle is up : Z pulse motor returns to its original position.

* When needle is down : F and S pulse motors return to their original position.

* Regardless of needle position, AT, PF, and C pulse motors return to their original
position.

Are the main PCB and PF, and AT
initial sensor PCB assemblies

Connect it properly. ]
correctly connected?

When the slit section of each initial
sensor PCB assembly is switched
to the open / closed position with
the power on, does the voltage
between pins 2 and 3 on the main
PCB assemblies (CN28, and CN7)
change between 0 - 3.3 V DC?

Replace the initial sensor
PCB assembly.

To next page
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Failure Investigation for Electronic Part§y Pulse motors do not return to starting point

From previous page

Is the resistance between the pins at the ends
of each pulse motor lead wire 1 Q or less?

*AT, Z, C, and S pulse motor lead wires
Between pins 1&1,2&2,3&4,and4 &3

*F pulse motor lead wire

Between pins 1&1,2&2,3&3,and 4 &4
*PF pulse motor lead wire
Between pin 1 (yellow housing
Between pin 2 (yellow housing
Between pin 3 (yellow housing
Between pin 4 (yellow housing

N_| Replace the pulse motor lead
wire.

&pin3
&pin4
&pin2
&pin1

white housing
white housing
white housing
white housing

Is the resistance between pins 1 & 2
and pins 3 & 4 of each pulse motor
connector normal?

* Other pulse motors : 5 - 7Q
* F pulse motor : 4.5 - 6.5Q

Replace the pulse motor. 1

Regardless of needle position this

pulse motor returns to the starting point

Replace the NP PCB
assembly.

Is the voltage between pins 8 and 6 on the main PCB

assembly (CNS) between 24.7 and 27.3 V DC?

Replace the power supply
unit.

[ Replace main PCB assy }




Failure Investigation for Electronic Partd The touch panel does not work

[ The touch panel does not work. J

Is the touch panel tuned correctly?

Connect it properly. 1

Is the touch panel's FFC properly
connected to connector CN1 on the
card PCB?

Connect it properly. }

Is FFC connected correctly between the main PCB
(CN24) and the card PCB (CN7)? Are the upper
and lower connector locks applied correctly?

Connect it properly. }

Are FFCs connecting the main PCB (CN24)
to the card PCB (CN7) free from breakage?

N._| Replace the card PCB
assembly.

Is the resistance between pins 2 and
4, and 1 and 3 of the touch panel 330
- 1350Q, 130 - 540Q, respectively?

[2]
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N_[ Change touch panel and
tune it again.

Y

Change main PCB and tune
the touch panel again.




Failure Investigation for Electronic Parts

Main motor does not turn

[ Main motor does not turn }

Does the pulley turn easily?

Is the main motor connector
correctly connected to the power
PCB assembly (CN301)?

Is the harness attached to the power
PCB assembly correctly connected
to the main PCB assembly (CN5)?

Is the main motor resistance 0.5-2.5Q7?

Is the resistance of the start/stop
switch, reverse switch, raise needle
switch, thread cut switch, and
presser foot lifter normal?
- Resistance of each switch

When pressed: 1Q or less
When released: «

Y
To next page

P4

Adjust the upper shaft

assembly }

Reconnect it correctly }

Reconnect it correctly }

Replace the main motor }

Replace the SS PCB assembly. 1




Failure Investigation for Electronic Part§y Main motor does not turn

From previous page

Is the presser foot lifter down?

Lower the presser foot lifter }

Are the resistance values for the
PFSW-S assy. normal?

- PFSW-S assy. resistance values
When switch is pressed : 1Q or less
When switch is not pressed : o

Replace PFSW-S assy. 1

Is the NP PCB assembly connector
correctly connected to the main
PCB assembly (CN3)?

N
Reconnect it correctly }

Are the parts on the power PCB
assembly (Q603, Q608, Q611,
Q612, PTC601, PTC602, J117,
and J118) free from discoloration
or flaws?

unit.
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Y, | Replace the power supply}

Is an FO1 error message displayed
on the LCD, and was test mode 14
selected after servicing?

Select test mode 14 }

Y

[ Replace main PCB assy. }




Failure Investigation for Electronic Party Main motor rotation abnormal

- Is there rotational variance in the main motor?
or

- Does the rotation not reach top speed?
or

- Can the speed not be adjusted?

When the speed controller lever is
moved with the power "on," does
the voltage between pins 3 and 1
on the card PCB assembly (CN4)
change between 0.3 and 2.9V DC?

Replace VR PCB assy. }

When the upper shaft pulley is
slowly turned by hand, does the
voltage between pins 2 and 1 on
the main PCB assembly (CN3)
change between 0 and 5V DC?

Replace NP PCB assy. }

Is FFC connected correctly between the main PCB
(CN24) and the card PCB (CN7)? Are the upper

Connect it properly. }
and lower connector locks applied correctly?

Are FFCs connecting the main PCB (CN24)
to the card PCB (CN7) free from breakage?

N_| Replace the card PCB
assembly.

Are the parts on the power PCB
assembly (Q603, Q608, Q611, and

Y, | Replace the power supply
Q612) free from discoloration or flaws?

unit.

N

[ Replace main PCB assy. ]




Failure Investigation for Electronic Party Cannot sew pattern well

[Normal pattern is not generated}

With the power OFF, can you lightly
move the needle bar left and right by

Adjust the attachment of the }
hand?

needle-presser module

Is the resistance between the pins

at the ends of each pulse motor

lead wire 1 Q or less?

- Z and S pulse motor lead wires
Betweenpins 1&1,2&2,3&4,and4 &3

- F pulse motor lead wire

Betweenpins 1&1,28&2,3&3,and 4 &4

Replace the pulse motor lead
wire.

Is the resistance between pins 1 & 2
and 3 & 4 on the Z, F, and S pulse

Replace pulse motor
motor connectors normal?

F pulse motor: 4.5-6.5Q
Z and S pulse motors: 5-7 Q

When the upper shaft pulley is slowly
turned by hand, does the voltage
between pins 2 &1,4&1,5& 1,and 6
& 1 on the main PCB assembly (CN3)
change between 0 and 5V DC?

Replace NP PCB assy. }

[ Replace main PCB assy. }

5-11
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Failure Investigation for Electronic Partg

Cannot sew button holes well

[ Cannot sew button holes well }

- BH lever down :1Q or less
-BH lever up :

- BH lever pulled forward

- BH lever pushed back

Is the correct presser being used?

Is the resistance between pins 4 and 5 on
the BH switch connector (CN9) normal?

When the BH lever is lowered, is
the resistance between pins 1 & 2
and 2 & 3 on the BH switch
connector (CN9) normal?

Pins1-2:1Qorless,pins2-3:c

Pins 1-2:00,pins2-3:1Qorless

Change to correct presser }

- Adjust BH lever
or
- Replace BH switch assy.

- Adjust BH lever
or
- Replace BH switch assy.

[ Replace main PCB assy. 1




Stitch length and zigzag width cannot be

Failure Investigation for Electronic Partg done by manual adjustment

cannot be done by manual
adjustment.

[ Stitch length and zigzag width }

Does the LCD panel display change
when the manual key for stitch length
and the manual key for zigzag width
are turned ON and OFF normally?

Adjust or replace the touch
panel.

Is the resistance between the pins
at the ends of each pulse motor
lead wire 1 Q or less?
- Z pulse motor lead wire

Betweenpins 1&1,2&2,3&4,and4 &3
- F pulse motor lead wire
Between pins 1&1,2&2,3&3,and 4 & 4

Replace the pulse motor lead
wire.
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Is the resistance between pins 1 & 2
and 3 & 4 on the Z and F pulse

Replace pulse motor 1
motor connectors normal?

Z pulse motor Z: 5 -7 Q
F pulse motor: 4.5 - 6.5 Q

[ Replace main PCB assy. 1
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Failure Investigation for Electronic Partg

reverse stitching

Problems with vertical needle movement and

Problems with vertical needle movement
and reverse stitching

Is the resistance of the start/stop
switch, reverse switch, raise needle
switch, thread cut switch, and presser
foot lifter normal?

- Resistance of each switch
When pressed: 1Q or less
When released: «

Replace the SS PCB
assembly.

When the upper shaft pulley is
slowly turned by hand, does the
voltage between pins 2 & 1,4 & 1,
5& 1, and 6 & 1 on the main PCB
assembly (CN3) change between 0
and 5V DC?

Replace NP PCB assy. 1

[ Replace main PCB assy. 1




Failure Investigation for Electronic Part§y Does not operate when the foot controller is used

Does not operate when the foot controller is
used.

Is the resistance between pins 2
and 3 on the foot controller jack
assembly connector normal?

* Foot controller disconnected : 1Q or less
* Foot controller connected : «

N_| Replace the foot controller
jack assembly.

Is the lead wire of the foot controller

N_| Replace the foot controller
jack assembly free from damage?

jack assembly.

Is the foot controller jack assembly
correctly connected to the card
PCB assembly (CN10)?

Connect it properly. 1

Is FFC connected correctly between
the main PCB (CN23) and the card
PCB (CN9)? Are the upper and lower
connector locks applied correctly?
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Connect it properly. 1

Are FFCs connecting the main PCB (CN23)
to the card PCB (CN9) free from breakage?

N_| Replace the card PCB
assembly.

When the foot controller is replaced

N_| Replace the main PCB
with a new one, does it work correctly?

assembly.

Y

[ Replace the foot controller. J
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Failure Investigation for Electronic Part§y Needle bar relase does not occur normally

normally

[Needle bar relase does not occur J

Is the needle bar relase operation

Adjust the needle-presser
easy and smooth?

module assembly

Is the resistance between pins 1 &
1,2&2,3&4,and 4 & 3 at the
ends of the Z pulse motor lead wire
1 Qorless?

Replace the Z pulse motor
lead wire.

Is the resistance across pins 1-2
and pins 3-4 for the Z pulse motor

Replace the Z pulse motor
connector 5-7 Q?

[ Replace main PCB assy. }




Failure Investigation for Electronic Partd Thread tensioning does not go well

[Thread tensioning is not right}

Is the thread guide path correct? Set thread correctly }

Is the lower thread placement correct? Set the lower thread correctly}

Is the material, thread and needle

binati i Use the correct combination ]
combination correct?

Are the main PCB and AT initial sensor

PCB assembly correctly connected? Connect it prperly. }
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When the slit section of the AT
initial sensor PCB assembly is
switched to the open / closed
position with the power on, does
the voltage between pins 2 and 3
on the main PCB assembly (CN7)
change between 0 - 3.3 V DC?

N_| Replace the AT initial PCB
assembly.

Y
To next page
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Failure Investigation for Electronic Partd Thread tensioning does not go well

From previous page

Is the resistance between pins 1 & 1, 2
& 2,3 &4, and 4 & 3 at the ends of the
AT pulse motor lead wire 1 Q or less?

Replace the AT pulse motor
lead wire.

Is the resistance between pins 1 & 2
and 3 & 4 on the AT pulse motor
connector (CN11) between 5 and 7 Q?

Replace the pulse motor. 1

Is the inner rotary hook tension right? Adjust inner rotary hook tension}

Is the thread tension adjuster gap correct?

Adjust upper thread tension disk}

[ Replace main PCB assy. }




Failure Investigation for Electronic Part§y Thread cutter does not work normally

normally

[ Thread cutter does not operate}

Do the thread hook assy. and lever

gear move easily?

Adjust the assembly of the
thread cutter module

Is the resistance between pins 1 &
1,2 & 2,3 &4, and 4 & 3 at the
ends of the C pulse motor lead wire
1Q or less?

Replace the C pulse motor
lead wire.

Is the resistance between the 1 & 2
pins and 3 & 4 pins on the C pulse

Replace C pulse motor 1
motor connectors (CN14) 5 - 7Q7?
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[ Replace main PCB assy. }
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Failure Investigation for Electronic Part§y Bobbin winding cannot be done

The bobbin winder motor
does not rotate.

Is the bobbin winder mechanism
assembled and attached correctly?

Is the resistance between pins 1

and 2 on the BW switch assembly

(D6) connector normal?

- When bobbin presser is in bobbin
winding position : 1 Q or less

- When bobbin presser is not in
bobbin winding position : 8

Is the resistance of the bobbin winder
motor between 72 and 92 Q ?

[ Replace main PCB assy. 1

Adjust the bobbin winder
mechanism for correct
assembly and attachment

Replace the BW switch
assembly (D6).

Replace the BW motor
assembly.




Failure Investigation for Electronic Partd The lamp at hand does not have light

[ The lamp does not light. }

Is the lamp set to "ON"? Set the lamp to "ON." }

Are the main PCB assembly and
LED lamp L assembly correctly
connected?

N Reconnect the main PCB
assembly and LED lamp L
assembly.

Are the card PCB assembly and
LED lamp R assembly correctly
connected?

N | Reconnect the card PCB
assembly and LED lamp R
assembly.

Are the card PCB assembly and
LED lamp work area assembly
correctly connected?

N | Reconnect the card PCB
assembly and LED lamp work
area assembly.

Is FFC connected correctly between
the main PCB (CN24) and the card
PCB (CN7)? Are the upper and lower
connector locks applied correctly?

N_| Connect the card PCB
assembly correctly.

Are FFCs connecting the main PCB (CN24)
to the card PCB (CN7) free from breakage?

N_| Replace the card PCB
assembly.

Y
To next page
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Failure Investigation for Electronic Partd The lamp at hand does not have light

From previous page

When the power PCB connector
(main PCB (CN5)) is removed, is
the voltage between pins 5 & 6 5V
DC and pins 8 & 6 26 V DC?

Replace the power supply
unit.

* Replace the LED lamp L assembly,
* Replace the LElgrlamp-R assembly,
* Replace the LED Iarz;r) work area assembly,
* Replace the cargrPCB assembly,
* Replace the ma%rPCB assembly.




Failure Investigation for Electronic Partg

Bobbin thread detection does not work normally

Bobbin thread detection does not J

[work normally

photo diode PCB
correctly connected?

correctly connected?

into the proximity

operate normally?

operate normally?

Are the main PCB assembly and
assembly

Are the main PCB assembly and
photo transistor PCB assembly

When another photodiode PCB
assy. is connected to CN19 of the
main PCB assembly. and brought
of the
phototransistor PCB assy., does it

When another phototransistor
PCB assy. is connected to CN18
of the main PCB assembly. and
brought into the proximity of the
photodiode PCB assy.,

Reconnect the main PCB
assembly and photo diode
PCB assembly.

Reconnect the main PCB
assembly and photo transistor
PCB assembly.

Y _| Replace the photodiode PCB
assy.

Replace the phototransistor
PCB assy.

does it

{ Replace main PCB assy. }
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Failure Investigation for Electronic Partd Upper thread sensor does not work normally

work normally

{Upper thread sensor does not J

Reconnect the main PCB
assembly and upper thread
PCB assembly.

Are the main PCB assembly and
upper thread PCB assembly
correctly connected?

When the slit section of the upper
thread PCB assembly is switched
to the open / closed position with
the power on, does the voltage
between pins 2 and 3 on the main
PCB assembly (CN10) change
between 0 - 3.3V DC?

Replace the up thread PCB
assy.

[ Replace main PCB assy. 1




Failure Investigation for Electronic Partd The presser foot lifter does not work correctly

behavior

[Abnormal presser foot Iiﬁer}

Is the resistance of the SS PCB
assembly switch normal?

* Resistance of each switch

When switch is pressed : 0 Q
When switch is released : «

Adjust the SS PCB assembly,
or
replace the SS PCB assembly.

Are the main PCB assembly
(CN28) and PF initial sensor PCB
assembly correctly connected?

Replace the main motor 1

When the slit section of the PF initial
sensor PCB assembly is switched to the
open / closed position with the power
on, does the voltage between pins 2
and 3 on the main PCB assembly
CN28) change between 0 - 3.3V DC?

N_ | Replace the PF initial sensor
PCB assembly.
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Is the presser correctly adjusted? Adjust it correctly. }

Is the knee lifter correctly adjusted? Adjust it correctly ]

Y
To next page



Failure Investigation for Electronic Party The presser foot lifter does not work correctly

From previous page

Is the cloth thickness sensor N Connect it correctl

assembly correctly connected? Y-
Y

Is the knee lifter sensor assembly N

connected correctly? Connect it correctly. 1

When the presser is moved up and down
with the power on, does the voltage between
pins 2 and 3 on the main PCB assembly
(CN4) change between 0 and 3.3 V DC?

N_| Replace the cloth thickness
sensor assembly.

Does the voltage between pins 2 and 3
on the main PCB’s CN8 vary in the
range of 0 and 3.3 VDC when the knee
lifter is operated with power supplied?

N_| Replace the knee lifter
sensor assembly.

Is the resistance between pin 1 (yellow housing) & pin
3 (white housing), pin 2 (yellow housing) & pin 4 (white
housing), pin 3 (yellow housing) & pin 2 (white
housing), and pin 4 (yellow housing) & pin 1 (white
housing) on the PF pulse motor lead wire 1 Q or less?

N_| Replace the PF pulse motor
lead wire.

Is the resistance between pins 1 &2 and 3 & 4 on

the PF pulse motor connector between 5 and 7 Q? Replace the PF pulse motor. 1

Y

[ Replace main PCB assy. ]




Failure Investigation for Electronic Party USB function cannot be used normally

Universal serial bus (USB) cannot
be used normally.

Is the USB cable properly connected to both the

personal computer and the sewing machine? Connect it properly. }

Does the machine function normally when the

USB cable is replaced with a reliable one? Change USB cable. ]

Is the USB lead wire assembly correctly connected to

the USB PCB assembly and the main PCB assembly? Connect it properly. 1

Is the USB lead wire assembly free
from breakage?

[ Change main PCB. }

Replace it. }
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Failure Investigation for Electronic Party Feed dog drop dose not work normally

Feed dog does not work
normally.

la the feed dog drop operation

easy and smooth?

Adjust the feed dog drop
module assy.

Is the D pulse motor connector

correctly connected? Reconnect it correctly. }

Is the resistance between pin 1 & 2
and 3 & 4 on the D pulse motor

Replace the D pluse motor.
connector between 4 and 6 Q7?

Is the resistance between
8 pin connector) & pin 3 (4 pin connector)
8 pin connector) & pin 4 (4 pin connector)
8 pin connector) & pin 2 (4 pin connector)
8 pin connector) & pin 1 (4 pin connector)
on the D pulese motor lead wire assy.
1Qorless?

pin 1
pin 2
pin 3
pin4

—~— — —

Replace the D pulse motor
lead wire assy.

Replace the main PCB
assembly.




Failure Investigation for Electronic Part§ Error is displayed

{ "FO1" is displayed }

After the power supply unit is
replaced, does the motor correctly

Replace main PCB assy.
rotate in test mode "14"?

[2]
—
S
©
o
L
(=
o
S
—
[3]
92
LL



Failure Investigation for Electronic Part§ Error is displayed

[ "F02" is displayed }

Is one of the SS key, NP key, BK
key and CUT key stuck in a

Replace SS PCB assy. ]
pressed down condition?

stuck

[Release the switch that is}




Failure Investigation for Electronic Part§ Error is displayed

is displayed on the screen.

[The error message "F05" or "FOG"}

Correctly connect the NP
PCB assembly to the main
PCB assembly (CN3).

Is the NP PCB assembly correctly
connected to the main PCB
assembly (CN3)?

When the NP PCB assembly is
replaced with a new one, does it
work correctly?

Replace main PCB assy. 1

[Replace the NP PCB assembly.]
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Failure Investigation for Electronic Part§ Error is displayed

[ "FO7" is displayed J

Connect the VR PCB assy. to
CN4 on the card PCB assy.
correctly

Is the VR PCB assembly correctly
connected to the card PCB
assembly (CN4)?

Is FFC connected correctly between
the main PCB (CN24) and the card
PCB (CN7)? Are the upper and lower
connector locks applied correctly?

Connect it properly. 1

Are FFCs connecting the main PCB (CN24)

to the card PCB (CN7) free from breakage? assembly.

Replace the card PCB}

Replace the VR PCB assembly,
main PCB assembly, or card
PCB assembly.




6 Special Instructions of Wiring

Needle bar module wiring ..........cccceeeeeenn. 6-2
Rotary hook module wiring ...................... 6-6
Thread cutter module wiring .................... 6-7
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Special Instructions of Wiring

Needle bar module wiring

1. Wiring on left side of needle-presser module

’ Do not hang the lead wires
over the right hook.

Connect the lead wires so that
the connected section is on
the front side of the main body.




Special Instructions of Wiring | Needle bar module wiring

3. Wiring on right side of needle-presser module
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Special Instructions of Wiring | Needle bar module wiring

5. Wiring around upper shaft cover




Special Instructions of Wiring | Needle bar module wiring

7. Wiring on backside of arm bed

Route the lead wires
according to the sequence
@ to @ below.
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Special Instructions of Wiring

Rotary hook module wiring

Secure the lead wires with a band.

Secure the lead wires
with a clip.

. vy R

A Secure the lead wires with a band.  [B
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Special Instructions of Wiring | Thread cutter module wiring

1. Wiring on backside of thread-cutter module

Secure the lead
wires with a band.

i

Pass the lead wires
through the hole.

K3I05236

Special Instructions
of Wiring




Special Instructions of Wiring

Main PCB wiring

1. Wiring at upper section of main PCB

1 BTr =g




Special Instructions of Wiring | Main PCB wiring

2. Wiring at lower section of main PCB

Secure the lead wires with a band.

Buum Jo

suoionAsu| [eroads

Secure the lead wires

with a clip.




Special Instructions of Wiring | Front cover wiring

1. Wiring at front side of front cover

7_7;-;‘-;.&\_

Secure the lead wires
with a band.

Pass the VR PCB lead
wires between the front
cover and plate C.

Pass the clip through
the ferrite core and then
bend the clip.
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Special Instructions of Wiring | Front cover wiring

3. USB lead wire treatment

Pass the clip through \
the ferrite core and
then bend the clip.
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Special Instructions of Wiring | Bobbin winder unit wiring

Follow the steps below to route the lead wires of the bobbin winder unit.

1.Hang four lead wires over the clip as shown
in the photo on the left.

2.Bend the clip to the left.

3.Bend the clip to the right

4.Leave enough slack in lead wires so that
they lightly contact the motor when pressing
the section indicated by the arrow in the
photo with your fingers.
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