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How tb Use this Service Manual

. This service manual ap‘plies to the AD860.
Mode!l names are indicated only for sections equipped with each model.
. Refer to the section on TROUBLESHOOTING first.

Trouble often results from two or more causes. The TROUBLESHOOTING
section indicates the correct order and method of troubleshooting. When
need arises to repair the embroidery machine in reference to this Service
Manual, refer to TROUBLESHOOTING first. Then, refer to ADJUSTMENT or
REPLACEMENT as suggested. '

. Only the critical instructions are given.

When a component must be removed for troubleshooting, adjustment or
replacement, the Service manual explains how to remove other components
before the component in question can be removed.

However, the manual does not explain how the other components are fitted,
unless such information is necessary for technical reasons, when adjustment
or replacement is completed.

Inspection & Repairs

. When parts need to be replaced, use oniy parts certified by Aishin Seiki Co.,
Ltd., to ensure machine performance.
. To prevent any accident from occurring, be sure to turn the power OFF

before repair.
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1.SPECIFICATIONS

1. SPECIFICATIONS

AD860

No Jtem Specifications

1 | Type of stitch Lock stitch type sewing machine(for automatic embroidery only)
2 | Rotary hook Vertical 2 revolution type ‘

3 Thread take~up lever Cam take—up lever

4 | Needle bar stroke 56 mm

5 | Number of needles 12 (auto changing)

6 Applicable needies Standard DB X K5#11 and # 14; or DB X K23#11

7 | Stitch speed 1,200 spm {max.),800 spm{standard)

8 Needie changing -Needle socket attachment/removal

9 Thread changing Thread take—up lever eyelet attachment/removal

10 | Presser foot Interlocked with upper shaft

11 | Thread cutter Horizontal reciprocation

12 | Thread wiper Magnetic drive sliding type (with thread retaining mechanism)
13 i Picker Magnetic drive mcl;ing type

14 | Embroidery range 300 mm long X 460 mm wide

15 | Embroidery control and indication | Touch sv;ritch control with LED/LCD displays

16 | Stitch memory 100,000 stitches (Can be increased to 160,000 stitches)
17 | Memory back—up Memory saved during operation and after power off, kept for 4 weeks
18 | Weight 75 = 0.5k (including table)

19 | Machine o HIGH WHITE 70

20 | Drive motor AC brushless servo motor (machine revolution)

21 | Gontrol motor AC brushless servo motor (X axis, Y a:;(is)

22 | Needle thread failure detection _Need]e thread tension detection (proximity switch)

23 | Power supply and consumption | 100~ 120,200~ 240VAG(50/60Hz),320W




—




CONTENTS

. SPECIFICATIONS. ... mvssass st s srsssss s rssssssssssssssiasasssssstssasas asssssssssssnsssssenss i
. TROUBLESHOOTING ........................... 2
2-1 The power supply does not turn oN.......rieenn. errterreee e s st R ea R e s s saraens 2
2-2 An error message is displayed "SEWING MOTOR LOCK".....cveinenns: eresrnsreseens 3
2-3 An error message is displayed “X MOTOR LOCK ... R 4
2-4 An error message is displayed ”Y MOTOR LOCK? ... ervicmneresrsssssnesessesssisesens 5
2-5 An error message is displayed "NEEDLE CASE POSITION ERROR".......cvonenn. 6
2-6 Holder does not return to stroke center after home position return..........ou..... 9
2-7 Thread comes Off NEEAIE.........eeuemiimniseresssresrssssssssssesssessisssssssssssesssesssssssssasesse 10
2-8 SKIPS S OO s e srssss e asssssts s st sesas e bt ses bR bR e RpRRSR SRS SRS SRR AR b bR s Re s 00 1
2-9 Needie thread Breaks......immassmsismamossassnsmsssssssessmis 12
2-10  Bobbin thread Breaks...... e eversarenss s es s n e rpanes 14
2=11  Needle breaks.... i g, 15
2-12 I I D 0P LBIIBION.c.ieeereee e s esetsessessaseessessesessesnesraseatansacsneshossnsases s sers seaseasassenns srasasssasnass 16
2-13 Thread wiper hook dO8S NOL OPEIELE ... e sse s e sssseasssssearsssaseassars 17
214  Thread trmmINg faAIlS..... st ssn st ssassasssssnssessnss 18
2-15 PUCKEIINE i vrrrreaeensscerumme e sssssass s are s sesss s ssssasssssssssessss s s sas s e essa s ses s sasssanass 19
- 2-16  An error message is displayed “THREAD CUT ERROR”....ocooemvvresismmmsemsessmessines 20
2-17 Stitch registration SliPS QUL s asen s st ess b sassssassassns 21
. ADJUSTMENT OF MAIN COMPONENTS. ... .22
3-1 Timing of the needle and the rotary hooK......... i 22
3-2 Position of the hOOK FELAINET ... ese st st rstsassesssesanss 24
3-3 POSIEION OF 118 THFEAU CULLEF . .mvne e oreemreesersesreesesesssssrnssesessessearasseresssesssesssessesssssaseessseamrenee 25
34 Waiting position of thread CatCher.. s sasssssssersns 26
3-5 Thread trHMMING LIMUNE i e sssssssseasssssostssssresessassesesssassssen 27
3-6 BlAOE PrESSUIE....cucerecvrirecariere e raessiesssssessssssstssssssssass sossssasssssassssesssensssmsssessesssassestossesssanssesests 28
3-7 PICKEE POSIHION ottt sss st s snsen bt ars e sk besssssabasbessrsnbesst e ranrasserres 30
3-8 Position of the thread WIPer ROOK... s nrsasssssssasse e sssiaes 31
3-9  Needle socket SEANADY POSILION s san et 32
3-10  Position of threading tUDE.... et e sress s rsssssass st srsseren 34
3-11 Tension of UPPEr SHATL DEIt... . s sssess e essssssesrsssssasssssss cessssssnes 36
3-12  Tension of drive belts ART....... i esssstssssosssssssssssmssssosssssassssss 37
3-13  Tension of deceleration belts B.DE... e nssnessssesssnssssssissssssssssaresnses 38
32T4 LML S@NSO0 s ssasss s ssarssssesssasssssssasestsssstosesesssasessssassseseessaassesssasssesssans 39







5.

=15  Thread take—Up SPriNG... st ssssessassossesssssssissess rveresirns 41
GuoTB  THIOAU NS0T iurereceeseessessrsmsssssssssssssstsmsisssssosmsssssssssssssssssssssosssmsssssssssssssess et 42
3-17  Power boX. s eeetsssarebsenseene AR RS RA s SR oA RR SRR R AR R bR RSP SR e O RR SRR SRS b R 43
3-18  Presser foot heightu.. s, eeeeesru e seeseeeess SRR R R AR R RAS" 44
REPLACEMENT OF MAIN COMPONENTS. . 45
4-1 ROLANY NOOK..uvuurisirviresessesssesssessessecrssssssssnestssasssssissssssasssansassssssseni st e sstessss e ens s sasssasssaseasnses 45
4-2 THEEAU CULEET et sresssssesersessesse st ssssasss s s asonss s nase s SssRA RS e b AT 4 s 0 46
4-3 THread CatCher .. cessabsssessssnsssssassasassssses reeememsbessras SR A sesR R ner et d A PSR 47
4-4 Needle case....omerenenn O — e 48
4-5 Thread ChaNEE MOLOT ... rereressressssssrsmsresmssssassessssssissssaressassssiasssissssssissssssrsseseessiressess 52
4-6 BV DOWEE SUDPIV . cerreerrcerensissesssessessestuesssssssssmsmsssesssssosss o esssssssss s s s ek s s s s sasssnsas 54
4-7 POWEF CIFCUIL DOAIT. . muceiesrecesenrsessemsesssessssssssesssssasimssessasssnsessessbssssatasassssasssssssasssenssessessssaass 55
4-8 Thread WIDEr SOIBNOIH........oimmrecrrererstimssss s ssssss et ssmstsss rssass s sassnes 56
4=9  MaiN CIFCUIL DOAITU...coieivrrrereeeeressissessansssssmssssasesssassesssess e sesese s saesesossseress s sesses e sesssssaasssssasisss 57
4-10  Operation box assembIy.....................................; ......................................................................... b8
4-11 UPPEY SNATL SENMSO . ccirricrecsesimssssns s sssmssiss s s sssasassrs s s s b b s s s aRR e 8028 59
4-12  Sewing maching Mooy ereaess et e maarR st s ar RSSO ORSS R Bs 60
B13 X MOLO ceooeeoeoossreessseesssssessessesssessessesssesmmeseess e sessssser s ssses 58850 ssmeR R e RRE SRS SRR R RRR R0 62
GmT4 Y INI0RO oo cmsesssesssssses s rasssss s s semssssesesbes e g848R RS RS RS SRR oS4 PR S e baba  ERS R BR AS 63
4-15  Needle position Circuit BOard...... s 64
BmT8  THIEAA SENSON ittt iesasesse s s sesssssssssssssse b an s paE SRR S s AR RS A RS RS RSsSR s S RS 100 65
4-17  Operation control circuit BOAIU oo v eeeeereeeseseesssesssssssesesssssesssssassasasss st s mssssssassassssasrs 66
TEST MODE SETTING.. s s s tsissssssas 67
5-1 Change to the TEST MODE....... i 67
B2 HOW 0 OPEFALE....ouusecesussssasssesessessssasssssssssasisssssssesssessissasssessssssssas sestssmssssbasbessssssssssessassssasnssessus 67

5-3 Returning to the normal MOde...... s s 68







2. TROUBLESHOOTING

2. TROUBLESHOOTING

2-1

The power supply does not

[ turn on

Preliminary inspection

» Power cord may be unplugged (AC power cord).
* Cable from the power box to the embroidery
machine may be disconnected (DC power cord).

Y Item Method Standard Action
Power box Fuse \-I/-iastzlf; ut fuse and inspect it 250V6.3A, | Replace
(outside) without fuse.
fusion
5V power = 5.0t05.2V | Adjust or
supply /f = when replace
mg G“wm:; turned on | the power
Check the voltage across (1 box. See
v and () with a circuit tester. P.43.
Op;:z’ﬂﬁnbg:r:;roi Connection = Must  be | Connect the
of connector -] 0 connected | cable
CN3 1o correctly | correctly or
— : replace the
B operation
controf
creuit board
Y See PG6.
Main circuit board Connection Must be | Connect
of connected | the cable
connector correctly | correctly
CN3,CNb5 or replace
the main
circuit
board.
Y See P.57.
Operation board Connection | Remove Must be | Connect
of the cover connected | correctly
connector and inspect correctly | or replace
CN3 conhnection defective
visually connectors,
See P.58.




2. TROUBLESHOOTING

2-2 An error message is
displayed

“SEWING MOTOR LOCK"

Operation panel

Preliminary inspection

= Thread may be stuck.

* Upper shaft torque may be too large
* Catcher may not at the regular position.
= Thread wiper may not be at the regular position.

* The threading tube of the threading tube holder
may be interfering with the thread take—up lever.

item Method Standard | Action
Power box »| 24V power 24.0 to Adjust or
supply 24,5V replace
the power
T Shorted box.
S See P.43.
o [Ehelde
o Cl@BIe[D)]
Check the voltage across &) and
| @ with a circuit tester while
Y shorting ® to (9.
Sewing motor [ —»! Connector | Check connector visually. Must be | Connect
connection Power connector O to @ | connected | correctly
' correctly
Resistance gensorconnector | 0.4 to 0.6 | Replace,
Disconnect the power connector, Q See P.60.
and check the resistance between '
Mand @Dand @@ and@ with
Y a circuit tester.
Power circuit board —»| Connection | 3 Must be | Gonnect
' of N1 connected | correctly
connector & B DE"‘—“zD E correctly | or replace
CNTand CN2 | e CN2 See P.55.
Check the connector visuaily.

Main circuit board | Connection Must be Connect
of connected | the cable
connector correctly | comectly
CN1,CN2 and or replace
CN10 the main

aodn oo ‘| the circuit
' board.
See P57,




2.TROUBLESHOOTING

An error message is — X -
— displayed —— Preliminary inspection
- The embroidery framie holder may be jammed.
“X MOTOR LOCK" * The cloth may be stuck at a table corner.
* The embroidery frame may be interfering.
Operation panel
_ ltem Standard | Action
A o
24V power 240 to Adjust or
Power box »! supply 245V replace
the power
Taster Shoned box.
@ ®©IO® @l@‘
Check the voltage across B) and
@ with a circuit tester, while
v shorting @) to (9.

X motor | Connection Pdw”g'::g Must be | Connect
of power connected | correctly
and sensor correctly
connectors Sensor connector
Resistance | Disconnect the power connector, | 0.8 to 1.2 | Replace.

and check the resistance | Q See P.62.
between (1) and @) and @,
(2 and (3) with a circuit tester.

Power circuit board —#| Connection g 3 3 Must be | Connect
of ons| BEB 0D oM | connected | correctly
connectors . CN2 | correctly | or replace.
CN1 CN2 and See P.55.
CN5 Check the connector visually.

Fuse Take out the fuse and check | 126V,20A | Replace
it visually. Must be | the fuse.
‘ in good
Y condition.

Main circuit board —| Connection h D Do[} E']]D Must be | Connect
of 0 a0 connected | correctly
connector 8 correctly. | or replace.
CN7 o OO See P57.

[] gpooa0
pog o Do
CN7




2 TROUBLESHOOTING

2—-4 An error message is
displayed

“¥ MOTOR LOCK™ .

Qperation pane!

Preliminary inspection

» The embroidery frame holder may be jammed.
* The cloth may be stuck at a table corner.
* The embroidery frame may be interfering.

Item Method Standard | Action
Power box 24V power 240 to Adjust or
supply 245V replace
the power
. box.
Shorted
poster — See P.43.
@ 2[®|@|E@® @
© BloOEw
Check the voh:agé across &) and
, D with a circuit tester, while
Y shorting ®) to (9).

Y motor Connection P e |Mustbe | Connect
of power connected | correctly
and sensor correctly
connectors Sensor conneclor
Resistance Disconnect the power connector, | g 4.+, 0.6 | Replace.

and check the resistance Q See P.63
between(Dand @ (Dand Q). @ A
Y and (3) with a circuit tester.

‘Power circuit board| Connection ° ona Must be | Connect
of B[00 CN1 | connected | correctly
connectors Fues cN2 | correctly | or replace.
CN1,CN2 and ' See P.5O5.
CN4 Check the connector visually.

125V,20A
Fuse Take out the fuse and check | st be Replace
it visually. in good the fuse.
Y cpndition.

Main circuit board | Connection Must be | Connect
of connected | correctly
connector correctly. | or replace.
CN8,CN9Y. See P57.




2. TROUBLESHCOTING

2-5 An error message is
displayed

“NEEDLE CASE POSITION ERROR’

Preliminary inspection

bar and the chuck piate.

thread take~up lever.
* The needle socket may

« There should be no contact between the thread
take—up lever and the threading tube holder.
* There should be no contact between the needle

* The threading tube may not mounted to the

not mounted to the

Operation pane! needle bar.
l ltem Method Standard | Action
— . in case the display does not show
Needle bar position Connection | “NEEDLE CASE POSITION Must be | Connect
sensor of sensor ERROHFT Whﬁ: tum the powgr ON, | connected | correctly
t go to the “change to the TEST ctlv.
connector MODE nem o oo correctly
Input 12" —— When Replace.
voltage obstructed:
3.5~5V.
When not
Tumn the power on and check the SE'OBV :
voltage across @ and @) witha | Y77VoV.
circuit tester.
Y .
Needle position Gfonnectlon oy :;u:::m o Mustbe Connect
- ouit board —»- | of connectors o3 =N connected | correctly
creul CN1,CN2 and , 00 correctly. | or replace.
CN6. HEEH See P64,
Remove the top cover and check
the connection,
- ' - ‘ Connection Must be Connect
Main circuit board —| ¢ onnectors connected | correctly
CN12. comectly. | or replace.
See P57,
v item Action
Change to the The dip Tum the power OFF. Check
TEST MODE swith Set the dip switch 1-1 instruction
position. to the ON position. See P.67.
Turn the power back
Section of ggl_{_grgypress the
TEST MODE Move the cursor by
pressing the down
arrow key to set at
#2 for MAIN ROM,
then press the SET
Y key.




2 TROUBLESHOOTING -

'

ltem

- Method

Standard

Action

Needle socket

[step D]

Y

Needle bar
direction.

Standby
position.
(Height)

Move the needie bar to the
needle exchanging position under
“STEP 1” mode.
Confirn that  the
needle socket to be
inserted lightly into
the chuck plate by
Chuck rotating the needie
plate  ;ose drive shaft
Check the above for needie
bars No.1 and No.12.
If it is no problem, press the
TEST key to change the “STEP
2".

Must msert
smoothly

into the

chuck plate.

Loosen

the screw
of needle
bar holder
and adjust
the needle
bar drection

Must not
vibrate up
and down
direction.

Adiust.
See P.32.

Needle socket

[step @]

y

Standby
position
(Back/front,
right/left: A)

Inset /
removal
force : B

if the display “NEEDLE CASE
POSITION ERROR” without
moving the needle case when
change the “STEP 27, skip to the
“Power circuit
Noede chmpcenter  hoard “ menu.
¢ Rotate the hand
Nﬂi wheel forward /
A Chuck  backward /
socket e chack the weight
of putting on /
taking off the
needle clamp
from / to the
, needle socket.
Check the above for needie bars
No.1, No.6 and No.12,
f it is no problem, press the TEST
key to change the “STEP 3".

A=D4 mm
or less

Adjust.
See P.32.

B= 2~3.3
kg

Replace
the needie
clamp.

Threading tube
holder
[step @]

Threading
tube
receiving
position

If the display shows “NEEDLE
CHANGE ERROR” without
moving the threading tube
holder when change the “STEP
4” skip to the “Thread take—up
lever thread changing motor”
menu.

- Threading

Threading
p tube

tube
holdar

Thread take-up
lever

Press the TEST key to
change the STEP 4. Check

‘the clearance between the

thread take—up lever and the
threading tube holder should
be 1.5 to 2.5 mm.

C=0+%05b
mm

C: The
position of
the
threading
tube
receiving
section
between
the thread
take—up
lever and
the
threading
tube holder
must be
aligned.

Adjust.
See P.34.




2 TROUBLESHOOTING

‘ ' ltem -Method Standard | Action
. Threading tube »| Threading Theead take-up Check it visually B =More Adjust.
holder tube holder than Tmm | See P.34.
position
Backlash in | . 0.05~0.1 | Adjust.
gears Aand | 7 X\ mm See P.34.
B _
Y B A
Power circuit board [
Connection * - Must be | Connect
of connector B H J==00 connected | correctly
CNB. CNB B correctly. | or replace.
= See P.59.
Check the connector visually.

Thread change motor = "Motor Mokor relining sctew Must be | Tight if
retaining tight. loose.
screw :

Connection i Must be Connect

of connector connected | correctly

Dod correctly

Resistance | Disconnect the connector and | 20 to 22 | Replace
check the resistance between | Q See P.52.
M and @ with a circuit tester.
If it is no problem, go back to

y the “Needle socket[ Step @Imenu

Thread take—up lever| . "Motor Must be | Tight if

thread changing motor| securing right loose.
screw and " conhector
retaining screw D@

Connection Must be Connect
of connector Disconnect the connector and connected | correctly
oy 4 check the resistance between ;(7) :r:g;lyg Py
Y esistance | )and @ with a circuit tester. epiace
Thread take-up lever| | Connection Must be | Connect
position sensor of sensor connected | correctly
connector Qo® @ correctly
Output = When Replace
voltage Tum the power on and check | obstructed:
the voltage across @ and @ |3.9~5V
with circuit tester. When not
If it is no problem, go back to | obstructed:
the “Threading tube holder | g~pgy

[STEP @]"menu.




2. TROUBLESHOOTING

2-6 Holder does not return |__
to stroke center after
home position return.

. Operation panel

Preiiminary inspection

X.Y holder

y

Limit sensor

X.Y motor

Item Standard | Action
X.Y holder X=55 Adjust
position +1mm | See P.39.
check Y=199.4

+1mm
C=1x
0.5mm
Press the emergency stop button
and move the holder manually. Check
the distances X and Y when photo-
sensor has been tumed on,
Connection Must be | Connect
of sensor connected | correctly.
connector correctly.
Output V\t')hen Replace.
obstructed:
voltage ABBY
Turn the power on and check | When not
voltage across ® (green)and | obstructed:
©Xblue) with a circuit tester. 0~0.8V
Phase U, X motor X motor X motor : | Replace.
phase V, in the range | See Pgs.
phase W, of 0to 35V | 62 and 63.
phase A and Ymotor :
phase B . ©-® in the range
output Press the emergency stop button. | of Q~5V

While tuming the motor by hand,
check the voltage of the sections
below with a circuit tester.

{X motor)

Across (D GND (red and blaok)and:

(i +U (yellow) (@ ~U (yellow and black)
(3 +V(white) (@) —V(white and black)
(5 +Wibrown) ) ~W(brownand black)
(7> +Alorange} @ —Alorange and black)
@ +B(pink)
(y motor)
Across (7Y GND (red and Back) and:

Ulyellow)
(2 V(white)

(0 =-B(pink and black) -

(3 Wibrown)
@ Alorange)
& Blpink)

....9_




2.TROUBLESHOOTING

needle.

2-71 Thread comes off

Preliminary inspection

holding section.

lever,

* The needle thread tension may be too high.
* The bobbin thread tension may be too high.
* The thread may be stuck on the threading tube

* The thread may e stuck on the thread take—up

* The margin' of the needle thread may be
insufficient. (Set 5 for [F1lkey(2).)

\
Thread wiper
mechanism

Picker

ltem Method Standard | Action

Thread E:j Must Adjust.
wiper hook aukepin | TELUMN See P.31.
return smoothly.

‘I;hread /

wipar hm

Push the guide pin down as far as

it will go in the direction o the arrow

and check the retuming movement of

the pin.
Hook tip No damage | Repair. _
damage is identified

on the
/‘é hook tip.
Thresad wiper hock

Press the picker gently until it stops. .
Clearance Check the clearance between the | A=0.5~ Adjust.
between the | picker tip and the bobbin, 1.0mm See P.30.
picker and A
the bObbin Picksr i

i}
Botkin
, Rotary hook centar .
Picker B=tmm or | Adjust.
right/left - :TE/B"**"" less See P.30.
position : i
:'*'ﬁh ,Pickar &p centor

Clearance between the picker tip

center and rotary hook certer
Picker height |  per sl R C=7~8 |Adjust.

mm See P.30.

_10._.




2. TROUBLESHOOTING

2-8 Skips stitches . Preliminary inspection

* A needle may be bent.

« A needle may be fitted incorrectly.

. » Thread path may be incorrect.

Cloth tension may be too weak.

» Needle size may be incorrect for the thread.

ltem ' Method Standard | Action
Needles and" Needie and ' A=19% | Adjust.
rotary hook : rotary hook 0.1mm See P.22.
timing
The rotary hook tip must
be akigned with the
neadle center.
Neadte at the bottom
dead center
Needle to | Needie B=0.03to | Adjust.
hook 0.07mm See P.22.
clearance D/Hooktip )
—FB
Align the needle to the hook
tip, and check the ciearance
B visually.

......'I‘!...




2.TROUBLESHOOTING

2-9 | Needle thread
breaks

Preliminary inspection

* A needle may be bent.

high.

« Needle thread path may be incorrect.
= Thread tension may be too tight.

» A needle may be fitted incorrectly.
* Needle size may be incorrect for the thread.
» Thread density set to embroidery data may be to

|

ltem Method Standard | Action
Needle thread path —»| Rouge Thread tension gt Free of | Smooth
edges or rough edges with
burrs on edges or | emery
thread path burrs .| paper
#800 or
replace
tough
parts.
Y Thread
Thread tension |, > A=14:1 | Adjust.
take—up
. mm See P41.
' spring
stroke (A)
Initial thread _
take—up B=3~Ske
spring
tension (B) |11 the thread before the sub
thread tension and pull the thread in
the direction of the arrow. Check
v the tension when the thread take—
J - up spring moves approximataly 1Tmm.
Needle plate —» '

P Rouge Free of Repair or
edges in rouge replace.
needle plate edges

Check neadia plate
hole hole for rough
Y edges.
Rotary hook ™| Rouge Free of Repair or
edges on rouge replace.
rotary hook edges See P.45.

-12-




2 TROUBLESHOOTING

'

Needles and
rotary hook

Y

Hook retainer

ltem Method Standard | Action
Needie lift B=19x |Adjust. .
! _-Noedie 0.tmm See P.22.
Needle bar ’ roode soter
& centar
height C=88+ |Adjust.
0 Rotary hook 0.1mm See P.23.
Needie Lowest needle D=15% | Adjust.
height position 1.7mm See P.23.
(reference Rotary hook cantar )
value)
Needle to Needle B=0.03 to | Adjust.
hook 0.07mm See P.22.
clearance Hook llp
8
Align the needie to the hook
tip, and check the clearance
B visually.
Rouge edges | Check the protrusion on | Free of Repair or
on hook hook retainer visually. rouge replace.
retainer edges See P.24.
Clearance A=06to | A diust.
under the 1.0mm See P.04
rotary hook ) o€ F.et
retainer B
Relgt_ive J___ Neadle | B=0.3mm | Adjust.
positions of T oot | or less See P.24.
| the center Center of
Of the protrusion on
protrusion ook retalner
on the hook
retainer and
the center
of the needle

-1 3.._




2. TROQUBLESHOOTING

2-10 Bobbin thread
breaks

Needle thvead :
Clath
<7 Breaks
Bobbin thread

Preliminary inspection

* The bobbin thread tension may be too tight.
* The bobbin thread may be threaded incorrectly.
* The bobbin thread may be wound too loose.

l Item

Method Standard | Action
Needle plate = —| Burred Free of Deburr or
edges on Nesdepiete | burrs replace
hold in the the needle
needle plate plate.
Y
Rotary hook  |—»| Byrred Free of Deburr or
edges on burrs replace
the rotary the rotary
hook hook.
See P49,
A
Bobbin case | —| Burred Free of | Deburr or
edges on burrs '| replace
the bobbin the bobbin
case case.
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2. TROUBILESHOOTING

2-11

Needle breaks

|

Preliminary inspection

» The needle may be clamped incorrectly.
* The needle may be bent or blunt.
* The needle may be too thin for the cloth.
* The starting position may be incorrect.

|

Needle and rotary
hook

Thread wiper
mechanism

A

Item Method Standard Action
Needle to Nesdia A=0.03 to | Adjust.
rotary hook Hook tip 0.07mm | See P.22.
clearance _

A
Align the neadle to the hook tip, and
check the clearance A visually.
Needle bat Needle B=1.9 = | Adjust.
height 0.1mm See P.23.
* ' Hook tip must be al
/ the needle center
—
Needie lift:D D . C=8.8 = | Adjust.
(Reference Rotary hook 0.1mm See P.22.
value: C) X D=15 to
i 1.7mm
¥ 18 Neodiobarat
1. bottom dead center
$_.J_ Rotary hook center
Thread wiper E_'__—j Must Adjust.
hook retum Gudenn | FETUMM See P.31.
uide pin
sr_noqthly.
Thread /
wiper hook

Push the guide pin down as far
as it will go in the direction of
the arrow and check the
returning movement of the pin.

_.1 5._.




2. TROUBLESHOOTING

2-12

Improper tension

Preliminary inspection

» The thread tension may be too loose.
* The bobbin thread tension may be too loose.
» Needle size may be incorrect for the thread.
* The needle thread may be stuck in the threading

tube holder or the thread take—-up lever.

|

Thread tension

Y

Hook retainer

\d

Needle and rotary
hook

Item Standard Action
L nread A=14% | Adjust.
ake—up Tmm See P41
spring o
stroke (A)
initial thread _
take—up B=3~5¢
spring
tension (B) | Hold the thread before the sub
thread tension and pull the thread in
the direction of the arrow. Check
the ltension when the thread take—
up spring moves approximatey
imm.
Clearance Check protrusion on hook | A=0.6 to | Adjust.
under the retainer visualiy. 1.0mm See P.24.
rotary hook
retainer
Relative B=0.3mm
positions of 1
the center - 2‘:::‘:
of the V -
protrusion Conterot /
on the hook promtrﬁﬁ ﬂon
retainer and | &Y
{ A
the center cum
of the needle
The rotary hook | A — .
Needie and ' ﬁpn:t:slga A=19% | Adjust.
rotary hook . alignedwiththe | 0.1mm See P.22.
timing =y naedle centar,
Neodle af the bottom A
daad center

_1 6_




2.TROUBLESHOOTING

2-13 Thread wiper hook
does not operate

Preliminary inspection

( lint, dust, etc.)

» Thread wiper hook may need cleaning

ltem - Method Standard | Action
Thread wiper | __ | Thread wiper Must retum | Adjust.
mechanism hook retum E:j smoothly. | See P.31.
Gulde pin
Thead /
wipar hook
Push the guide pin down as far
as it will go in the direction of the
arrow and check the retuming
Y . movement of the pin,
Thread wiper onnection
solenoid —| of thread Must be | Connect
wiper solenoid pF—=====m connected | correctly.
connector al] _______ L /’Eémmt« correctly.
Of. thread and check the resistance |
wiper between @) and (D with a
solenoid o
circuit tester.

Thread wiper sensori—| Gonnection Must be | Connect
of sensor connected | correctly.
connector correctly.

Output When Replace,
voltage obstructed:
3.5~5V
Turn the power on and check | When not
the voltage across @) and (3) | obstructed:
Y with a circuit tester. 0~0.8V

Power circuit board —®| Connection 3 3] Must be | Replace.
of connector connected | See P.55.
CN6 E’c% D'-‘-:-’ 0 E correctly.

[-]

Check the connection condition
visually.
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2.TROUBLESHOOTING

fails

2-14 Thread trimming

B

Preliminary inspection

l

Item Method Standard | Action
Thread cutter | Flaw on the Free of Repair or
thread cutter flaws replace.
: See P.46.
Fitted position | A=B | Adjust.
of the thread : See P.25.
v | cutter
Thread catcher [—»| Flaw on the Free of Repair or
' thread flaws repiace.
catcher See P47.
Fitted A=06to | Adjust.
position of | Check the position of the thread | 1mm See P.26.
the thread | itter when the cutter retum to
catcher the waiting position after cutting. _
Thread i’@" The timing | Adjust.
trimming mark on | See P.27.
timing the thread
trimming
cam must
match that
on the base
biock.
Y
Blade pressure —»| Thread Must be Adjust.
cutter contact See P.28.
evenness evenly.
Blade B=2~3mm | Adjust.
pressure (06~15kg) | See P.28.
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2. TROUBLESHOOTING

2-15 Puckering -

Preliminary inspection

» The needle or bobbin thread tension may be too
tight.

* The needle and thread may be too thick for the
cloth.

= The cloth tension may be too loose.

» The needle tip may be blunt.

* The hole in the needie plate may be burred.

* The needle thread may  be stuck around the
threading tube holder and the thread take—up

lever,
ltem _ Method Standard | Action
Hold the thread before the thread .
Thread tension Thread take | tension plate. Pull the thread in the | A<14 | Adjust.
~up spring direction of the arrow and the thwead | 1mm See P.41.
stroke (A) " | take—up spring starts moving. Check
the length of thread pulled until the :
spring stops.
Inttial thread B=3~5g
take-up Threadtake-up 9y
]
spring tension il ;E;r
B) )
Hold the thread before the sub thread
tension and pull the thread in the
| direction of the arrow. Check the
tension when the thread take-up
spring moves approximately 1rmm.
Y Clearance | Check protrusion on hook . | A=0.6 to | Adjust.
Hook retainer under the retainer visually. 1.0mm See P.24.
rotary hook
retainer
Relative .
positions of B=0.3mm
the center l Nead
of the == center
protrusion r
on the hook S,Z“;:’sig:‘
retainer and | oo
the center shalt clamp
of the needle ‘

_1 9_




2. TROUBLESHOOTING

displayed

2-16 An error message is

*THREAD CUT ERROR"

Preliminary inspection

When not displayed even if the needle thread breaks

« The thread sensor switch on the operation panel
may not be tumed on,

When displayed even if the needle thread is not break.

» The needle thread may not be set correctly.

* The bobbin thread may be break.

* The bobbin thread may be run out.

» The threading tube may not be attached to the
thread take-up lever.

v Item Method Standard | Action
Spring A= more | Adjust.
—
Thread sensor pressure than See P42
Threadsensor | 1.5mm
ON-OFF Changes | Replace.
position when A is | See P.65.
- 01~05
mm.
v (F =ig))
— CN4
Ne_edie_ position —— Clearance Wﬁﬁ'— Must be Connect
circuit board under the o= [___:] 30 connected 1| correctly
rotary hook — correctly. | or replace.
retainer o= DD o See P.64.
Remove the arm cover and
check the connection.
Main circuit board | Connection Must be | Replace.
of connector connected | See P.57.
CN12 correctly.

Check the connector visually.

OO0 0 0D
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2. TROUBLESHOOTING

2-17 Stitch registration

slips out

Preliminary inspection

frame.

* The cloth may be set incorrectly in the eﬁbroidew

The embroidery frame holder may be interfering.
The cloth may be stuck in the table. -

The embroidery frame may be interfering,

The embroidery frame screws may be loose.

Magnet holder

Belt

Y

XY motor

Methed

item ¢ Standard | Action
Sliding jgg’cmﬁ"t;‘j A=650g. | Adjust.
torgue [P===1 1 slide torque. or less See P.37.
[ q —
-— (Measurement | B=850g
A I g Sspeed: 10mm/s) | or less
. £ ¥ motor Belt A Adjust,
Belt tension \EE; =500 See P.37
At G=6.02+1.0 | and P.38.
Belt B
F=480
G=08+04
Beit C
F=500
G=50%+10
Belt D
F y a | F: Force (g){at E;?%(?FO 4
- span center} —
@% G: Deflection Belt E
(mm) =500
G=15+05
04
Encoder X motor Yol +5V when | Replace.
output turned on | See P.62
and 63.

D@

Press the emergency stop
button and check the voltage
of the sections below with a
circuit tester.

(X motor)

Across (1) 5V{red)and (2 GND
(red and black)

(Y motor)

Across ©) 5V(red)and (7) GND
(red and black)

_21_




3.ADJUSTMENT

3. ADJUSTMENT S

3-1 Timing of needle and rotary

ho .
ok ‘ Bottom face Needle bar
J : . ¢ arm i
1.Needle lift (rotary hook position) and ol arm jaw
clearance between needle and rotary hook Lower timing mérk 1

[Inspection]

(1) Remove the work table. FIG.1

(2) Remove the needle plate and the hook cover.
(3) Rotate the hand wheel forward so that the Bottom face

needle bar to the top dead center. The ' |01 am jaw %l

lower timing mark of the needle bar must

. . . ?
be aligned with the bottom face of the arm Needle bar —t— fu -

o (Fiee1) pper timing mark
Jaw (kg1 )

Note: if the mark is not aligned with the
bottom face of the arm jaw, adjust ?

the mark position (Refer to “3-1-2
Needle bar height” on page 23).

(4) Rotate the hand wheel forward so that the
needle bar is set to the bottom dead center.
Rotate the hand wheel again to align the
upper timing mark with the bottom face of
the arm jaw or the needle bar is 1.9-40.1
mm above the bottom dead center (Fig.2). 194
The hook tip must be aligned with the 0.1 mm _
needle center (Fig.2). : ggg o

{5) The clearance between the needle and the :
hook tip must be 0.03~0.07mm (Fig.2). ' FIG.2

Hook tip
Nesdle J
\ Hook tip |

L- Bottom dead center

[Adjustment]

(1) Slightly loosen the rotary hook retaining
screw (@) closest to the hook tip and loosen 1 Lower shatt
the other two retaining screws (Fig.3). (a)

(2) Rotate the hand wheel forward so that the
needle bar is set to the bottom dead center.
Rotate the hand wheel again to align the FIG3
upper timing mark with the bottom face of
the arm jaw (Fig.2). '

(3) Loosen retaining screw (a) further and rotate

the rotary hook in either direction A or B.
Align the hook tip with the needle center
(Fig2) and secure a clearance of 003~
007mm between the needle and hook tip
(Fig4 on page 27).

Rotary hook

_22_




3.ADJUSTMENT

(4) Slightly tighten the retaining screw (a)
closest to the hook tip (Fig.3 on page 22).

(5) Rotate the hand wheel forward so that the
upper timing mark is aligned with the bottom
face of the arm jaw. Check the position of
the needle and hook tip (Fiz.2 on page 22).

(6) Firmly tighten the three retaining screws (a)
(Fig.3 on page 22).

(7) Mount the needie plate, the hook cover and
the work table.

2.Needle bar height

[inspection]

(1) Remove the work table.
(2) Remove the needle plate.

(3) Rotate the hand wheel forward so that the |

needie bar is lifted from the bottom dead
center and the hook tip is aligned with the
needle center. The distance from the
needie hole top end to the hook tip top
end must be 1.5~1.7mm (Fig.1).
Reference: When the hand wheel is rotated
forward and the needle bar
reaches the bottom dead center,
the distance from the rotary
hook center to the needle tip
must be 8.8+0.1mm (Fig.2).
Note: Check the needle lifting position (rotary
hook position) before the inspection.

[Adjustment]

(1) Move the needle bar to the top dead center.

(2) Loosen the retaining screw (a) and position
the needle bar so that the distance from the
top end of the needle hole to the top end of
the hook tip is 1.5~1.7mm(Fig.1). _

(3) Rotate the hand wheel forward so that the
needie bar is lifted from the bottom dead
center and the hook tip is aligned with the
needle and the hook tip is aligned with the
needle center. The height must be 15~
1.7mm (Fig.1).

Note: Check that the needie can be easily
changed.

(4) Mount the needle plate and the work table,

...._23_
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3.ADJUSTMENT

- 3~2 - Position of the hook retainer - -

[Inspection]

h— 'Rotary hook
(1) Replace the work table. within /_/
(2) Remove the needle plate. 0.3mm
(3) There must be a clearance of 0.6 to B J . .!f ? |l Needle
1.0mm between the hook retainer and T 5 center
the rotary hook (Fig.1). _
(4) Distance B (clearance between the Center of / \ -
protrusion
needie center and the center of the on hook
protrusion on the hook retainer) must fetainer - 0610 1.0 mm

not exceed 0.3mm (Fig.1).

FIG.1

[Adjustment]

(1) Loosen the two retaining screws (a).

(2) Move the hook retainer in direction C or
D to adjust the clearance between the
hook retainer to the rotary hook (Fig.2).

(3) Move the hook retainer fully in direction
A or B to adjust the offset between the
centers of the needle and the protrusion
on the hook retainer (Fig.2). é____m

(4) Retighten the two retaining screws (a)

(Fig.2). '

Hook

(5) Attach the needle plate and the work table.

_24._




3. ADJUSTMENT

3~3 - Position of the stationary - —
thread cutter :

[Inspection]

(1) Remove the needle plate. Thread cutter
(2) The thread cutter must be parallel to ' ®
the needle plate bracket (A=B) (Fig.1). A
[Adjustment] : _ @ e
A l = | B

(1) Loosen two retaining screws (a) (Fig,1). 1 : \ 1

(2) Position the thread cutter parallel with , Needle plate bracket
the needle plate bracket, and retighten '
retaining screws (a) (Fig.1).

{3) Attach the needle plate. | FIG.1

_.25_..




3.ADJUSTMENT

3-4 ° Waiting position of thread
catcher

[Inspection]

(1) Remove the needie plate.

(2) Remove the work table and work table B.

(3) Turn the hand wheel counterclockwise to
bring the needle bar to the bottom dead
center.

(4) Rotate the hand wheel toward you, while
pushing the thread cutter lever in
direction A (Fig.1). _

(5) The thread catcher to start moving and
stop the hand wheel it retums to the
waiting position (Fig.2).

(6) At that point, the relative positions of the

 thread catcher and the thread cutter must
be a clearance of 0.6 to 0.imm. (Fig.2).

Reference:Standby angle of thread catcher
= 285:+2°
Angle of thread catcher when
cutting thread = 60+£2°

[Adjustment]

(1) Loosen four retaining screws (a) and remove
bed cover A (Fig.3).

(2) Loosen retaining screw (b) (Fig4).

(3) Move the connecting plate in either
direction B or C to make the adjustment
(Fig4).

(4) Retighten retaining screw (b) (Fig4).

Note: The connecting plate must be free
of vertical play.

_.26...
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3.ADJUSTMENT

3-5 _ Thread trimming timing .
[Inspection]

(1) Remove four retaining screws (a) and
bed cover A (Fig.1).

(2) Turn the hand wheel counterclockwise
to bring the needie bar to the bottom
dead center. '

(3) The thread trimming cam must be
aligned with the timing mark on the base
block (Fig.2).

Note: Mark alignment allowance: 0.5 mm
or less

[Adjustment]

(1) If the position of the thread trimming cam
is incorrect, rotate the hand wheel
backward and loosen thread trimming cam
screw (D (Fig.d).

(2) Rotate the hand wheel forward to bring the
needle bar to the bottom dead center.

(3) Loosen thread trimming cam screw (@
and align the timing mark on the thread
trimming cam with that on the base block.
Tighten screws (@) and (D) in this order
(Fig.3). '
Note: Clearance D between the thread

trimming cam and the base block
must be 0~0.05mm.

._.27....
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3.ADJUSTMENT

3-6 Blade pressure
[inspection]

(1) Remove the needle plate.

(2) Remove the work table and work table B.

(3) Turn the hand wheel counterclockwise
until the needle bar is at the bottom
dead center,

(4) Turn the hand whee! counter clockwise
unti! the needle bar is near the top dead
center, while pushing the thread trimming
lever in direction A (Fig.1).

(5) Smear the thread catcher with a felt pen

{Fig.2).

(6) Tum the hand wheel counter clockwise
until the thread catcher compietes a
trimming cycle, while pushing the thread
trimming lever in direction A (Fig.1).

(7) Perform trimming again, and check that
the felt pen marking on the thread
catcher is scraped evenly (even contact).

(8) Turn the hand wheel counterclockwise
further, and check that the thread
catcher makes an initial contact with the
thread cutter at a clearance of 2 to 3Imm
(blade pressure: 0.6 to 1.5kg) (Fig.3).

_28_
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3. ADJUSTMENT

[Adjustment]

If the felt pen marking on the thread catcher
looks like A or B, adjust the angle of the
thread cutter as necessary then adjust the
blade pressure (Fig.4). '

1) If the felt pen marking looks like A (Fig.4),

(1) Remove the rotary hook cover.

(2) Turn adjusting screw (b) in direction B
and, while steadying the thread cutter
by hand, turn adjusting screw (b) in
direction C just so the screw tip
barely touches the thread cutter
(Fig.5). ‘

(3) While steadying the thread cutter by
hand, tighten retaining screws (a)
alternately and evenly until the cutter

is fixed firmly (Fig.5).
2) If the felt pen marking looks like B (Fig.4),

(1) Remove the rotary hook cover and
slightly loosen two retaining screw (a)
(Fig.5).

(2) While steadying the thread cutter by
hand, turn adjusting screw (b} in
direction C just -so the screw tip barely
touches the thread cutter (Fig.5).

(3) While steadying the thread cutter by
hand, tighten retaining screws (a)
alternately and evenly until the cutter
is fixed firmly(Fig.5).

3) If the felt pen marking looks like C, adjust
the blade pressure (Fig.4).

(1) If the clearance is less than 2mm, slightly
loosen the right—side retaining screw
(a).tighten the left-side retaining screw
(a), then tighten the thread cutter in
position with the right—side retaining
screw (a)(Fig.5 and 6).

(2) If the clearance is larger than 3mm,
slightly loosen the left-side retaining
screw (a), tighten the right-side retaining
screw (a), then tighten the thread cutter
in position with the left-side retaining
screw (aXFig5 and 6).

._.29...
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3.ADJUSTMENT

3~7 "Picker position

[Inspection]

(1) Remove the work table.(Fig.1). “ A 05 to 1.0mm
(2) When the picker solenoid is on, clearance e f— ~

A between the picker tip and the bobbin '

must be 0.5 to 1.0mm (Fig.1). Picker

(3) Clearance B between the picker tip ‘ Bobbin
center and the rotary hook center must

not exceed 1mm (Fig.2). 7 FIG.1
(4) The picker height C must be 7 to 9mm o Rotary hooi center .
from the center of the rotary hook ° " Bobbin
. L
(Fig.2). =" Picker
AL
[Adjustment] I\ Picker tip center

(1) If clearance A between the picker tip and FIG.2

the bobbin differs from that specified,

loosen the nut to adjust the stopper
position. Tighten the nut after adjustment
(Fig.3).

(2) If clearance B between the picker tip center
and the rotary hook center differs from
that specified, loosen two retaining screws
(a) to shift the picker bracket. Tighten
screws (a) after adjustment (Fig.3).

(3) If the picker height differs from that
specified, loosen two retaining screws
{(b) to adjust the height. Tighten screws
(b) after adjustment (Fig.3).

Reference: The standby position of the
picker must be approximately
aligned with the throat plate
tip so that distance D become
no more than 1mm.

FIG.3

._...30....




- 3.ADJUSTMENT

3-8 Position of the threéd wiper
hook

" [Inspection]

(1) Set the needle No.1. Push the guide pin
as far as it will go in the direction of the
arrow and release the pin. Check that
the guide pin returns smoothly (Fig.1).
Repeat the same for needle No.12.

(2) Distance A from the needle center to the
thread wiper hook tip must be 14~16mm
during operation (Fig.2).

(3) Distance B from the needle center to the
thread wiper hook top face must be 2~
4mm (Fig.2).

(4) Distance C from the right end of the
thread wiper hook to the needle center
must be 2~4mm (Fig.2).

[Adjustment]

(1) If the guide pin does not return to the
original position, loosen retaining screw
(a) to move the thread wiper base in the
direction of the arrow. Position the base
where the guide pin moves smoothly and
tighten retaining screw (a) (Fig.3).

(2) If distance A from the needle center to
the thread Wiper hook tip differs from
that specified, remove side cover L. and
loosen four retaining screws (b). Move
the thread wiper solenoid left/right to
adjust distance A, and tighten retaining

: screws (b) (Fig.3).

(3) If distance B from the needle center to
the thread wiper hook top face differs
from that specified, remove side cover L
and loosen two retaining screws (c).
Move the entire thread wiper base to
adjust distance B. Tighten screws (c)
after adjustment (Fig.3). ‘
Note: Also adjust distance C from the

right end of the thread wiper hook
to the needie center.

_31_

Thread wiper hook

FIG.1

Needle

Thread wiper hook

C
Thread wiper hook

FIG.2

Thread wiper base

FIG.3




3.ADJUSTMENT

3-9 Needle socket standby position - - 4

-| Operation bar.

[ Inspection]

(1) Remove the retaining screw and the

i
i
]

dip switch cover. . Ok Dip swicth
Set the dip switch.1-1 to the ON Sof i
position, turn the power back on and ' FIG.1

" ,Operation box

. press the SET key(Figs. 1 and 2).
Color change

Move the cursor by pressing the down
arrow key to set at #2 for MAIN ROM, _
then press the SET key(Fig.2). , o ol | R ™\ Test kéy
Press the color change key to select o
the #12 needle, then press the SET

key(Fig.2).

(2) Move the needle bar to the needle : FIG.2
ethanging position under “STEP 1”mo.de o ing postton)
(Fig.3). - l (Needla chang

Note: Press the TEST key to change
- the step1(Fig.2).

(3) Confirm that the needle socket to be ' Ghuok plate
inserted lightly into the chuck plate by
rotating the needle case drive shaft with FIG.3
the screwdriver (Fig.4 and 5).

The needie socket should be inserted
smoothly and no vibration up and down.

(4) Move the needle case to the left or
right under “STEP 2” mode.

Note: Press the TEST key to change the
step 2 (Fig.2).

Rotate the hand wheel and check the

weight of taking off / putting on needle

clamp from / to the needle socket (Fig.5).

The inset/removal force of the needle FIG4

socket is 2.0 to 3.3ke.

Needle case
drive shaft

Needle clamp bpdy center

(5) Rotate the hand wheel forward to the Needle
position shown in Fig.5. Clearance A socket
center
between the needle clamp body center * *
==\

and the needle socket center must not

exceed 0.4mm.
Note: Move the needle case to the

rlfght e(;!id andkcklel:k ;che c;;;omtnorjc Needle pi ,?;" Nooda )
of needie socket No.1 and repea upper surface e No. 12
._>"—=

the previous inspection.

FIG.5
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3. ADJUSTMENT

[ Adjustment] - =

(1) If the needle socket stuck in the chuck
- plate, slightly loosen the retaining screw
(a) and rotate the needle bar to the ieft

or right with the M6 spanner{Fig.6).

(2) If the needle bar vibrates up and down,
adjust the height of chuck plate by loosing
the nut with the M8 spanner and rotate the
dumper guide pin to the left or right until
stop the vibration.

After making the adjustment, tighten the
nut(Fig.7).

(3) if the inset/removal force is not with in the
standard range, loosen the retaining screw
{b) and move the chuck plate to the back
and forth or right and left for adjustment
(Fig8).

Check the weight of putting on and taking off
the needle clamp from the needle socket

If it is OK, tighten the retaining screw (b)
(Fig.8).

FIG.7

Right and left direction

FI1G.8
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3.ADJUSTMENT

3-10 Position of threading tube
holder

[inspection]

(1) Remove the retaining screw and the dip
switch cover. | |
Set the dip switch 1-1 to the ON position,
turn the power back on and press the SET
key (Figs.1 and 2).

Move the cursor by pressing the down

arrow key to set at #2 for MAIN ROM,

then press the SET key (Fig.2).

Press the color change key to select the

#2 needle, then press the SET key(Fig.2).

(2) Move the threading tube holder to the
lower position under “STEP 4” mode
(Fig.3).

Note: Press the TEST key four times to
change the step 4 (Fig.2).

(3) Open the face plate. Check the clearance A
between the thread take—up lever and the
threading tube holder should be 1.5 to
2.5mm {Reference value).

Note: The position of the threading tube
receiving section between the
thread take—up lever and the
threading tube holder must be
aligned (fig.3).B=04£0.5mm.

Note: Select the #1 needle, then press
the SET key and repeat the
previous inspection (Fig.2).

(4) Check that clearance C between the
threading tube holding section and thread
take-up lever is more than Tmm (Fig4).

 Note: Check the position for all threading
tube holding sections (12 places).

Note: Move the threading tube holder
to the lower position under
“STEP 4”’mode (Fig.3).

(5) Check that distance D from the Face
plate bracket attachment surface to

the threading tube holder left end is 14

+0.2mm (Reference value Fig.4).

(6) Check the backlash between the two
gears (A) and (B) shouid be 0.05 to
0.1mm (Fig.5).
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3.ADJUSTMENT

[ Adjustment]

(1) If the clearance A is not within the
standard range, move the threading tube
holder to the upper position under
“STEP 6” mode. 7
Loosen the two retaining screws (a) and
adjust the sensor position (Fig.1).

Reference:

*|f the clearance is more than 2.5mm, move
the sensor to the upward (Sketch A).

*If the clearance is less than 2mm, move
the sensor to the downward (Sketch B).
After making the adjustment, tighten the
two retaining screws (a) (Fig.1).

Note: Be sure the slit is set in the
middie of the sensor gap.

(2) If the clearance is not within the
standard range, loosen the retaining

 screw (b) and adjust the threading tube
holding section to the left or right (Fig.2).
After making the adjustment, tighten the
retaining screw (b) (Fig.2).

(3) If the distance D is not within the standard
range, loosen the two retaining screws (c)
and move the threading tube holder
support shaft to the left or right (Fig.3).
Note: The threading tube holder, must

move smoothly.

(4) If the backlash is not within the standard
range, loosen the retaining screw (c) and
rotate the support shaft to the left or right
for adjustment (Fig.3).

Note: The mark on the support shaft
facing upward at a 45° angle is
regarded as the standard.

@

Thread Take-up
lever position

FIG.1

Threading tube
holding section

FIG.2

Face piate bracket
attachment surface

(A) o

Stamped mark
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3.ADJUSTMENT

3-11" Tension of upper shaft belt

[ Inspection]

(1) Remove work table B. Hend whesl

(2) Remove retaining screw (a) and then the
hand wheel (Fig.1).

(3) Remove six retaining screws (b) and then
the arm cover rear (Fig.1).

(4) When applying a force of 0.46 kg to the
upper shaft belt, amount of deflection A
must be 4.3+0.3mm (Fig.2). ,

FIG.A

FiG.2

[ Adjustment] .
(d) !

(1) If the amount of defection of the upper
shaft belt differs from that specified, e
loosen retaining screw (¢} (Fig.3). Nut @

(2) Loosen the nut and tum adjustment screw ¢ ° ~
(d) Secure the nut after adjustment (Fig.3). '

(3) Tighten retaining screw (c) (Fig.3). (c O

(4) Mount the arm cover rear, hand wheel,
and work table B (Fig.1). ' 2

FIG.3
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3.ADJUSTMENT

3-12  Tension of drive belts A& C
[Inspection] |

(1) Loosen two retaining screws (a) and then
remove the work table (Fig.1).

{2) Remove twelve retaining screws (b) and
then remove covers R and L (Fig.1).

(3) Remove retaining screw (c) and remove
X.Y covers R and L (Fig.1).

(4) Loosen four retaining screws (d) and
remove X.Y cover C (Fig.1).

(5) When applying a force of 500g to drive
belt A, amount of deflection G must be
6.0+ 1.0mm(Fig.2).

(6) When applying a force of 500kg to drive
belt C, amount of deflection G must be
50+1.0mm (Fig.2).

[ Adjustment]

(1) if amount of deflection G of drive belt A
differs from that specified, loosen nut
(e) and adjust the deflection using hex
socket screw (f) (Fig.3).

(2) If amount of defection G of drive beit C
differs from that specified, loosen two
retaining screws (g) and adjust the
deflection using hex socket screw (h)
(Fig4).
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3.ADJUSTMETN

3—-13 * Tension of deceleration belts - = :

B,D, &E ' f
. 1 )
: Work table L é(b)

[Inspection]

}ﬁ ‘YY cover R
(1) Loosen two retaining screws (a) and (@) :

remove the work table (Fig.1).
(2) Loosen retaining screw (b) and remove
X.Y cover R (Fig.1).

Work table

(3) Loosen two retaining screws (¢) and

remove work table B-(Fig.1).

(4) When applying a force of 480g to the
center of deceleration belt B, amount of
deflection G must be 0.8+0.4mm (Fig.2).

(5) When applying a force of 640g to the
center of deceleration beit D, amount of -
deflection D must be 1.0+0.4mm (Fig.2).

(6) When applying a force of 500z to the
center of deceleration belt E, amount of

deflection D must be 1.5f8-2 mm (Fig.2).

E F: Force (g) (at span
o G center) _
@ G: Dafiaction (mm)
[ Adjustment]

FiG.2

(1) If the amount of deflection of deceleration
belt B differs from that specified, loosen
two retaining screws (d) and turn retaining
screw (e) in the direction of the arrow.
Tighten two retaining screws (d) after
adjustment (Fig.3).

(2) If the amount of deflection of deceleration

belt D differs from that specified, loosen
four retaining screws (f) and turn FIG.3
retaining screw (g) in the direction of the
arrow. Tighten four retaining screws (f)
after adjustment (Fig.4).

(3) If the amount of deflection of deceleration
belt E differs from that specified, loosen
two retaining screws (h) and turn
retaining screw (i} in the direction of the
arrow. Tighten two retaining screws (h)
after adjustment (Fig.4).

Deceleration belt D

FIG.4
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3. ADJUSTMENT

3-14" Limit sensor
[Inspection]

(1) Loosen two retaining screws (a) remove
the work table (Fig.).

(2) Remove twelve retaining screws {(b) and
then cover L (Fig.1).

(3) Remove retaining screw (¢) and then X.Y
covers R and L (Fig.1). '

(4) Remover four retaining screws (d) and
then X.Y cover C (Fig.1).

(5) Tum power on and carry out home position
retum.

‘Note: Press the[ SET] key.

(6) Connect the circuit tester as shown in
Fig.2.

(7) Press the emergency stop button and
move the XY holder manually. Check
distances X and Y when limit sensors AX
and AY have been turned on (Fig.3).
Reference: X=551&1Tmm

Y=199.4-t 1mm

XYcoverl L ;d) XY cover &
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3 ADJUSTMENT

[ Adjustment]

(1) If either the X or Y distance differs from
that specified, press the emergency stop
button and manually move either distance
to the designated position.

(2) If the X distance differ from that specified,
connect the circuit tester to the AX
connector as shown in Fig.1.

(3) Loosen two retaining screws (a) provided
under the belt. Move the sensor bracket
until the sensor is turned on and tighten
retaining screw (a) (Fig.2).

Note: If the satisfactory condition cannot be

obtained at step (3), move the slit.
Note that the slit is placed is placed in
the center of the sensor slot {Fig.3).

(4) If the Y distance differs from that
specified, connect the circuit tester to
the AY connector as shown in Fig.1.

(5) Loosen two retaining screws (b). Move the
sensor bracket until the limit sensor is
tumed on and tighten retaining screw (b)
(Fig4).

Note: If adjustment is not successful after
step (5), move the slit. Note that the slit
is placed in the center of the sensor siot
(Fig5).
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3.ADJUSTMENT

3—15 = Thread take—up spring
[Inspection]

(1) Stroke: Hoid needie thread before the

thread tension plate. Pull the thread in
direction A and the thread take—up spring
starts moving. The length of thread pulled
until the spring stops is regarded as the
stroke. The thread take-up spring stroke
must be 14 1mm (Fig.1). '

(2) Initial tension: Hold the needle thread before

the thread tension plate and pull the thread
in direction A. The initial tension is regarded
as the force required to move the thread
take~up spring Imm. The initial thread take—
up Trom. The initial thread take-up spring
tension must be 3~5g (Fig.1).

[Adjustment]

(1) If the thread take—up spring stroke differs
from that specified, loosen retaining screw
(a) and move the entire thread tension in the
direction of the arrow or adjustment (Fig.1).

(2) - the initial thread take—up spring tension

differs from that specified, set a screwdriver
into the thread tension shaft and tum it in |
either direction B or C for adjustment (Fig.2).
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3. ADJUSTMENT

3-16  Thread sensor

[ Inspection]

(1) Rocking arm tip movement A must be
1.5mm or more when spring pressure F
of the arm is 1g.(Fig.1).

(2) The proximity switch is turned on/off
when rocking arm tip movement A is 0.1
~0.5mm (Fig.1).

[Adiustment]

(1) If the spring pressure of the rocking arm
tip differs from that specified, remove the
fulcrum shaft and change the insertion
position of the sensor spring (Fig.2).

(2) If the proximity switch is not turned on/off
correctly, replace the switch (Fig.1). (Refer
to “4-16 Thread sensor” on page 65).
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3.ADJUSTMENT

3-17 Power box
[ inspection]

(1) Turn power on and connect the circuit
tester as shown in FIG.1. Check that the
voltage across (D and (@) is 5.0~5.2V.

(2) Short to (@ and turn power on.
Connect the circuit tester as shown in

FiG.2 and check that the voltage across
®) and Q) is 24.0~245V.

[ Adjustment]

(1) Remove eight retaining screws (a) and"

then the case cover (Fig.3).

(2) Turn power on.

(3) If the 5V power supply differs from that
specified, replace the circuit board (Refer
to “4-6 5V power supply” on page 54).

(4) If the 24V power supply (B)~(0D) differs
from that specified, adjust power using
VR1 (Fig.3).

(5) Tum power off and mount the case cover.
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3.ADJUSTMENT

3-18 Press foot height
[inspection]

(1) Rotate the hand wheel forward to bring
the presser foot to the bottom dead
center (Fig.1).

(2) Check the clearance A between the
surface of needle plate and the bottom
face of presser foot should be 1.0 to
1.5mm (Fig.1).

[ Adjustment]

(1) If the presser foot height is not with the
standard range, rotate the hand wheel
forward to bring the presser foot to the
bottom dead center (Fig.1).

Reference: The angle of presser foot
when its bottom dead
center = 140 = 1°.

(2) Loosen the retaining screw (a) and
adjust the height. Tighten the retaining
screw (a) after adjustment (Fig.2).
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4. REPLACEMENT OF MAIN COMPONENTS

4, REPLACEMENT OF MAIN COMPONENTS-

4-1 Rotary hook
[Removal]

(1) Remove the work table.

(2) Bring the needle bar to the top dead center,
and remove the needle. '

(3) Remove two retaining screws (a), and
remove the needle plate (Fig.1).

(4) Remove the hook cover and take out the
bobbin case (Fig.1).

(5) Remove retaining screw (b), and remove the
hook retainer (Fig.1).

(6) Loosen three retaining screws (c), and
remove the rotary hook (Fig.1).

[Installation)

(1) Put the rotary hook along the lower shaft
(Fig.1). :

(2) Align the protrusion of the hook retainer with
the dent in the rotary hook, and temporarily
fit the hook retainer with retaining screw (b)
(Fig.1).

(3) Attach the needie and rotate the hand wheel
to bring the needle bar to the bottom dead
center. Rotate the hand wheel again to align
the upper timing mark with the bottom face
of the amm jaw (Fig.2).

(4) Rotate the rotary hook manually to align
the hook tip with the needle center.
Secure a clearance of 0.03~ 0.07mm
between the needle and the hook tip and
temporarily tighten retaining screw (¢}
closest to the hook tip (Figs. 1and 2).

(5) Rotate the hand wheel forward to align the
upper timing mark with the bottom face of

the arm jaw and check the position of the

needle and the hook tip. Firmly tighten three
retaining screws (c) (Figs. Tand 2).

(6) Adjust the hook retainer position, and retighten
retaining screw (b) (Figs. 1and 3)(Refer to “3-2
Position of the hook retainer” on page 28)

(7) insert the bobbin case, and attach the
needle plate with two retaining screws (a)
(Fig1).

(8) Attach the hook cover and the work table.
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4. REPLACEMENT OF ‘MAIN COMPONENTS

4-2 Thread cutter ) —

(@)

Hexagon
head screw

[Removal]

(1) Remove the work table.

(2) Remove two retaining screws (a) detach
the needle plate (Fig.1). '

(3) Remove two retaining screws (b) and
detach the thread cutter (Fig.1).

FIGA

[instaliation]
Thread cutter

Slightly pressing the thread cutter, set it in
parallel with the needle plate bracket (A=B), ®) o
and fix it in that position with two retaining | A
screws(b) (Fig.2). | Q@)
A ]

T I

Nsedle plate bracket

[Inspection] : FIG.2

Check the blade pressure of the thread
catcher and the thread cutter (Fig.3). (Refer

to “3-6 Blade pressure’ on page 28).
""" Thread catcher

~ | Thread cutter

' 210 3mm < ©0

FiG.3

._46_




4. REPLACEMENT OF MAIN COMPONENTS

4-3 Thread catcher
[Removal]

{1) Remove the work table. ‘
(2) Remove two retaining screws (a) and
. detach the needle plate (Fig.1).
(3) Remove retaining screw (b) and detach
the thread catcher (Fig.1).

[ Installation]

(1) Put hole B of the thread catcher through
pin A of the thread catcher drive arm.
(2) Tighten retaining screw (b) (Fig.2). .

[Inspection]

(1) When the thread catcher is in the waiting
position, the dimension between the
shoulder and the thread cutter must be 0.6
to 1.0mm (Fig3). (Refer to “3~4 Waiting
position of thread catcher” on page 26).

(2) Check the blade pressure of the thread
catcher and the thread cutter (Fig4).(Refer
to “3-6 Blade pressure”on page 28).
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-4, REPLACEMENT OF MAIN COMPONENTS

4-4 "Needle case - —

[Remove]

{1) Move the needle to position No.6 and
turn power off.

(2) Remove the arm cover, wiper cover, and
adjuster base (Fig.1).

(3) Loosen two screws (a) holding the thread
wiper hook bracket (Fig.2).

(4) Remove retaining screw (b) and the
needle attachment/removal sensor with
the bracket (Fig.3).

(5) Remove two retaining screws (¢) and the
thread sensor with the bracket (Fig.4).
(6} Loosen the screw holding the presser

foot (Fig.3).

FiG.2

" o
— AT =
' e
© (o) Needls attachment/removal
sensor bracket
FIG.3
Thread sensor
FIG.4
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4. REPLACEMENT OF MAIN COMPONENTS

(7) Remove the needle position circuit board

and bracket (Fig.h). (Refer to “4-15 ‘ m : '
Needle position circuit board on page %—Nw&e posttion
64.) : lelg } circult board
(8) Remove three retaining screws (d) and then : . ‘\

the thread change motor bracket (Fig.6). ' ;;Tﬁwp:fgi""
(9) Remove three retaining screws (e) on the brackst

top of the needle case and draw out the

guide rail from the right side (Fig.7).
(10)Paosition the needle bar to the top dead

center and remove four retaining screws

(f) of the iower guide rail holder. Drawing ' , FIG.5 .
the needle case out from the bottom of ?_ @
the needie bar, remove the case from . .
the arm (Figs. 8 and 9). _T _!
y. +
Hil - o il
Thread change motor bracket

FIG.6

Guide rail

FIG.7
T —
Needle case >
- Lower guide
rail hoider
FIG.8

FIG.9

_49_




4, REPLAGEMENT OF MAIN COPONENTS

[ Installation]

(1) Position the needle bar at the top dead
center. Allow the needle case to pass
under the needle bar and attach the
case to the arm, while supporting the
case with your hand (Fig.1).

(2) While inserting the needle case guide rail
into the case groove from the right side,
set the guide rail into the clearance
between lower bearings (Fig.2).

(3) Secure the lower guide rail holder with
four retaining screws (a), while pushing
the needle case down (Fig.3).

Note: Check that the needle case both
edge are free from vertical play.

(4) Temporarily tighten three retaining
screws (b) (Fig.2).

(5) Rotate the shaft to bring the mark of the
cam to the bottom side .Insert the guide
rail collar into the cam groove. Secure
the guide rail with three retaining screws
(c) (Fig4).

Note: Use an M6 spanner to rotate the
shaft.

(6) Rotate the hand wheel. Move the needle
case to align the center of the needle
socket with the center of the needle
socket holder. Secure the case with
three retaining screws (b) (Figs. 2and 5).
Note: Check that the needle socket is

mated with the needle socket
holder in an upright position.
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4. REPLACEMENT OF MAIN COMPONENTS

(7) Secure the bracket of the needle position
circuit board with three retaining screws
(d) (Fig6).

(8) Secure the needle position circuit board
with four retaining crews (e} (Fig.6).
(Refer to “4-15 Needie position circuit
board”on page 64.)

(9) Secure the thread sensor with retaining
screw (f) (Fig.7). (Refer to “4-16 Thread
sensor ' on page 65.)

(10)Secure the needle attachment/removal
sensor with retaining screw (g) (Fig.8).

(11)Mount the thread wiper hook. (Refer to
“3-8 Thread wiper hook "on page 31.)

(12)Align the needle center with the center
of the presser foot hole and secure with
retaining screw (h) (Fig.9).

(13)Turn power on and check that the
thread is changed correctly.

Note: If the needle case position error has
occurred, carry out adjustment
(refer to “2-4 An error message is
displayed”on page 5.)

(14)Mount the adjuster base, side cover, and
arm cover.
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4. REPLACEMENT OF MAIN COMPONENTS

4-5 Thread chang motor
[Removal]

(1) Remove the arm cover, wiper cover, and
adjuster base (Fig.1).

(2) Remove the needle position circuit board
and the bracket (Fig.2) (Refer to “4-15
Needle position circuit board”on page
64.)

(3) Remove three retaining screws (a) and
the thread change motor bracket (Fig.3).

(4) Loosen retaining screws (b), (e)(d), and
(e)two pieces for each)and draw out
the shaft from the thread change-motor
bracket (Fig.3).

(5) Loosen two retaining screws () and remove
gear ) (Fig3).

(6) Remove the connector and three retalnmg
screws (g), and the thread change motor
(Fig4).

_52_

FiG.1

Needie position
circuit board

Needle position circuit
board bracket

' Rotateon ‘é
direction

Gear (D !
(4)/ @
"

Disk

(b)

| (Sketch &"‘Dis
Shaft
B FIG.3
Gear case
Connsctor

Needle switch motor

FIG4




4. REPLLACEMTNT OF MAIN GOMPONENTS

i Installation]

(1) Replace the thread change motor to the
gear case using the three retaining
screws (g) (Fig.5).

(2) Insert the gear (1) to the thread change
motor shaft to align the set screw of the
gear () with the flat part of the shaft, then

“temporarily secure the motor gear (D) using

the two retaining screws (f) (Fig6).

(3) Insert the collar to the shaft and the shaft
to the gear case from the right side (Fig.6).
Insert the shaft to the gear @ the cam and
the sensor disk in this order (Fig.6).

Note: Be sure that the mark of the cam
must be on the left side.

(4) Slightly loosen the two retaining screws
(f) and replace the motor gear (1 end
3.0mm from the shaft, then secure it
using the two retaining screws (f) (Fig.6).

(5) Replace the sensor disk to align the set
screw of the disk with the flat part of the
shaft, then secure it using the two
retaining screws(b) (Fig.6).

Note: Be sure that the shaft end should
be aligned with the flat surface of
sensor disk.

(6) Replace the collar to align the set screw

 of the collar with the flat part of the
shaft, then secure it using the two
retaining screws(e) (Fig.6).
Note: Be sure that the shaft must not
be shift more than 0.03mm.

(7) Replace the gear (@ to align the set
screw of the gear @ with the flat part
of the shaft, then secure it using the two
retaining screws (d) (Fig.6).

Note: Be sure that the backlash in
between the two gears must be
0.05 to 0.1mm. )

(8) Replace the cam to align the set screw
of the cam with the set hole of the shaft,
then secure it using the two retaining
screws(c) (Fig.6).

Note: Rotate the shaft to bring the mark
of the cam to the downward.

(9) Replace the gear case to the arm using
the three retaining screws (a) (Fig.6).
(10)Replace the bracket using the three

retaining screws (h) (Fig.7).

(11)Replace the needle position circuit board
using the four retaining screws (iXFig.7).
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4. REPLACEMENT OF MAIN COMPONENTS

-4-6 BV power supply -

[ Removal]

(1) Remove eight retaining screws (a) and
then the case cover (Fig.1).

(2) Remove two retaining screws (b) and
then the b5V power supply with the

~ bracket (Fig.1)

(3) Disconnect connectors CN1 and CN2
(Fig.2).

(4) Remove four retaining screws (¢) and
then the 5V poser supply circuit board
(Fig.2).

FIG.1

§ V powaer supply
circult board

[ Installation]

(1) Align the 5V power supply circuit board
with the bracket screw hole and secure
with four retaining screws(c) (Fig.2).

(2) Piug in the connector and secure the 5V
power supply with two retaining screws :
(b) (Fig.1 and 2). : l/'

(3) Mount the case cover with eight

retaining screws(a).
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4. REPLACEMENT OF MAIN COMPONENTS

4-7 "Power circuit board
[Removall

(1) Remove two retaining screws (a) and
work table B (Fig.1).

(2) Remove six retaining screws (b) and the
cover (Fig.2).

(3) Disconnect all connectors.

(4) Remove four retaining screws (¢) and the
power circuit board (Fig.2).

[ Instaliation]

Reverse of[ Removal]procedure.
Note: Be sure to insert the spacer when
mounting the power circuit board
to the circuit board base (Fig.2).
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4, REPLACEMENT OF MAIN COMPONENTS

4-8 Thread wiper solenoid - —

[ Removal] _ ' ' _ Vs Connactor

(1) Remove the top cover and the side cover.

(2) Disconnect the connector of the thread
wiper solenoid (Fig.1).

(3) Remove four retaining screws (a) and
retaining screw (b), and the thread wiper
solenoid (Fig.1).

[ Instaliation]

: Nesadle center

(1) Mount the thread wiper solenoid to the . /
connecting rod with the cord side facing
toward you, and secure the solenoid
with retaining screw (b) (Fig.1).

(2) Temporarily secure the solenoid to the
solenoid base with four retaining screws
(a) (Fig.1).

(3) Push the thread wiper hook down as far

Thread wiper hook

as it will go in the direction of the arrow.

Move the solenoid to the right and left FIG.2

so that distance A from the needle

center to the thread wiper hook tip is 14

~16mm. Firmly tighten set screw (a)

(Figs.1 and 2).

Note: Push the guide pin down as farasit . 71 Guide pin
will go in the direction of the arrow t
and release it . Check that the
guide pin retums to the original

Thread wiper hook

position (Fig.3). Fl1G.3
(4) Mount side cover L and the top cover. )
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4.REPLACEMENT OF MAIN COMPONENTS

4-9 Main circuit board
[ Removal]

(1) Remove two retaining screws (a) and the
work table B (Fig.1).

(2) Remove two retaining screws (b). Loosen
two retaining screws (c), and disconnect
connectors (1) and (2) to remove the
circuit board cover (Fig.2).

(3) Disconnect all connectors on the main
circuit board.

(4) Remove seven retaining screws (d) and
the main circuit board (Fig.2).

[ Installation]

Reverse of[ Removal] procedure.
Note: Be sure to insert the spacer
when mounting the main circuit
board to the circuit board base.

._.5 7.._.

FIG.1

Grounding side (b)
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4.REPLACEMENT OF MAIN COMPONENTS

4-10 * Operation box assembly
[Removal] |

(1) Loosen retaining screw (a) and rotate the
operation box in the direction of the arrow
to set the box in the upright position .
(Fig1).

(2) Remove retaining screw (b) and two
retaining .screws {c) and the operation

~ box cover (Fig.1).

(3) Remove four retaining screws (d). Unplug
the cord and remove the operation box
(Fig.2).

[ installation]

(1) Plug in the cord.

(2) Secure the operation box to the bracket
with four retaining screws (d). One of
these screws is for grounding (Fig.2).

(3) Mount the operation box cover with
retaining screw (b) and two retaining
screws (c) (Fig.1).

(4) Rotate the operation box to set it at the
desired angle for easy operation and
secure it with retaining screw (a) (Fig.1).
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FIG.A
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4 REPLACEMENT OF MAIN COMPONENTS

4-11  Upper shaft sensor
[Removal]

(1) Remove the top cover.

(2) Remove two retaining screws (a) and the
sensor with the bracket (Fig.1).

(3) Remove two retaining screws (b) and the
upper shaft sensor (Fig.2).

(4) Remove work table B.

(5) Remove two retaining screws (c) and
loosen two retaining screws (d), and

_ disconnect connectors (1) and (2) to

remove the circuit board cover (Fig.3).

(6) Disconnect upper shaft sensor connector
CN1 and remove the sensor (Fig.3).

[ Installation]

(1) Mount the upper shaft sensor to the
bracket with two retaining screws (b)
(Fig.2).

(2) Allow the connector to pass the arm and
connect it to CN11 on the main circuit
board and connect the connectors (1)
and (2) (Figs. 2 and 3).

{3) Temporarily secure the bracket with two
retaining screws {(a). Check the following
and firmly secure the screwsA=2 %
0.5mm and B =C (Fig.4).

(4) Turn power on and rotate the hand wheel
forward. Check that the LED lamp on
the sensor circuit board lights when the

needle bar has reached the bottom dead-

center (Fig.1).
Note: When the LED l|lamp does not

lighted, loosen two retaining .

screws (e} and adjust the rotation
disk position. Secure the screws
after adjustment (Fig.1).
(5) Mount the circuit board cover and the
work table B.
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4.REPLAGEMENT OF MAIN COMPGNENTS

4-12 Sewing machine motor -
[Rempval]

(1) Remove work table B.

(2) Remove retaining screw (a) and the hand
wheel (Fig.1).

(3) Remove six retaining screws (b) and the
arm cover rear (Fig.1).

(4) Remove the power circuit board.

(Refer to “Power circuit board” on page 55.)
(5) Remove two retaining screws (c) (Fig.2).
(6) Loosen the nut and retaining screw (d),

and remove the bracket.
(7) Remove four retaining screws (e) and the
sewing machine motor (Fig.3).

[ Installation]

(1) Secure the sewing machine motor to the
bracket using the four retaining screws
(e) (Fig.3).

Note: Be sure the motor’'s cord face

downward and use the washer,

(2) Remove the four retaining screws (f) and
the bed cover A(Fig.4).

(3) Rotate the lower shaft pulley forward to
align the timing mark on the thread
trimming cam with the mark on the base
block (Figs.2 and 5). Rotate the upper
shaft pulley forward to bring the needle
bar to the lowest center point (Fig.1}.

(4) First hook the belt onto the upper shaft
pulley and finally the lower shaft pulley
(Figs.1 and 2).

Note: Be sure to hold the tight during the
belt hook onto the upper and lower
shaft pulleys.

(5) Temporarily secure the motor bracket using
the two retaining screws (c) (Fig.2).

Note: BE sure to use a washer.

(6) Rotate the upper shaft pulley forward to
bring the needle bar to the lowest center
point (Fig.1).

Note:; Be sure to align the timing mark on
the thread trimming cam with the
mark on base block (Fig.5).
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4.REPLACEMENT OF MAIN COMPONENTS

(7) Check the belt tension. If it is not within

the standard range', adjust the belt
tension using the adjustment screw (d)
and check the belt tension again (Fig.6).

(8) Tighten the nut and secure the motor
bracket using the two retaining screws
(c) (Fig.6 and 7).

(9) Replace the power circuit board, the rear
arm cover, the hand wheel and work
table B (Fig.1). |

_61_.

FIG.6

FIG.7




4 REPLACEMENT OF MAIN COMPONENTS

4-13 X motor

[Removal]

(1) Remove X.Y cover R (Fig.1).

(2) Remove two retaining screws (a) and
retaining screw (b} (Fig.2). @\

(3) Disconnect the connectors. Remove four

retaining screws (¢) and the X motor ;
(Fig.2). . @

[ Installation]

(1) Mount the X motor to bracket A with
four retaining screws (c) (Fig.2).

(2) Set the X motor gear to the belt and
temporarily secure brackets A and B
with two retaining screws (a) (Fig.2).

(3) Adjust the belt tension with retaining
screw (b} and firmly tighten two
retaining screws (c¢) (Figs. 2 and 3).

. (4) Connect the connectors.

FiG.2
F: Force
@: Deflection . G=0.8+0.4mm
A=B
FIG.3
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4-14 - Y motor |
[Removall

(1) Remove two retaining screws (a) and
work table B (Fig.1).

(2) Remove two retaining screws (b) and
retaining screw (c) (Fig.2).

(3) Disconnect the connectors. Remove four
retaining screws (d) and the Y motor
(Fig.2).

[ Installation]

(1) Mount the Y motor to bracket A with
four retaining screws (d) (Fig.2).

(2) Set the Y motor gear to the belt and
temporarily secure brackets A and B
with two retaining screws (b) (Fig.2).

(3} Adjust the belt tension with retaining
screw (c) and firmly tighten two
retaining screws (b) (Fig. 2 and 3).

(4) Connect the connectors. (Fig.2).
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FIG.

FlG.2
F=500kg
F: Force G=1.5+0.5
G: Deflaction . —0.4mm
A=B
FIG.3
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4-15  Needle position circuit board =

[ Removal] (@
, Stopper b) _Needls position
sensor plate

(1) Remove the arm cover.
. (2) Remove retaining screw (a) and the

stopper (Fig.1).

(3) Remove four retaining screws (b) and the
needle position sensor plate. (Fig.1).

(4) Disconnect the connector.

(5) Remove four retaining screws (c) and the
needle position circuit board (Fig.2).

[ Installation]

Thread changing motor
(1) Mount the needle position circuit board _
with four retaining screws (c) (Fig.2). FIG.1
(2) Connect all connectors on the circuit ’
board.

(3) Temporarily secure the sensor plate with
four retaining screws (b). Position the
plate so that it does not contact the
photo—sensor slot and firmly tighten the
screws (Fig. 1 and 3). _

(4) Temporarily secure the stopper with
retaining screw (a). Position the stopper
so that it slightly contacts the motor
shaft and tighten the screw (Fig.1).

(5) Mount the arm cover.

Needle position
circuit board

FIG.2
- Needle position
sansor plata Photo-sensor
Needle position
circult board

FIG3
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4-16 Thread sensor
[Removal]

(1) Remove the top cover and wiper cover.

(2) Disconnect the sensor connector (Fig.1).

(3) Remove the cord fixtures (2 places) (Fig.2).

(4) Remove retaining screw (a) and the
thread sensor (Fig.3).

[ Instaliation)

(1) Temporarily secure the thread sensor
with retaining screw (a). Allow the
bottom end of the sensor to slightly
contact the sensor bracket stopper and

" tighten retaining screw (b) (Fig.4).

(2) Connect the sensor connector and secure
the cord with the fixture (Figs. 1 and 2).

(3) Mount the top cover and side cover L.
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4-17 Operation control circuit board —

[Removal]

(1) Remove two retaining screws (a) and the
work table B (Fig.1).

(2) Remove two retaining screws (b) and
loosen the two retaining screws (c), and
disconnect connectors (1) and (2) to
remove the circuit board cover (Fig.2).

(3) Remove spacers (1), two retaining screws
(d), and the operation control circuit board
(Fig.3). '

FIG1

[Installation]
Circuit board cover

Reverse of [Removal] procedures.

Note: Be sure to check that spacers (2)
are firmly tighten when mounting
the operation control circuit
board to the circuit board cover
(Fig.3).

FIG.2

FIG.3
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5.TEST MODE SETTING

5  TEST MODE

The display shows"‘NEEDLE CASE POSITION ERROR” when the difficulty with the needie
change. The “TEST MODE” is composed of the fifteen steps and each step moves individualy,
so it makes easily to check the necessary adjustment.

5-1 Change to the TEST MODE

(1) Be sure the power is OFF.

(2) Remove the retaining screw (a) and the
dip switch cover (Fig.1).

(3) Set the dip switch 1-1 to the ON
position, turn the power back on and -
press the SET key (Figs.2 and 3).

(4) Move the cursor by pressing the down
arrow key to set at #2 for MAIN ROM,
then press the SET key (Fig.3).

Note: Be sure the display shows “Main
CPU TEST".

5-2 How to operate the TEST
MODE

(1) The “TEST MODE” is composed of the
fifteen steps (Chart 1 on page 68).
Reference: The angle of each step

aliow for £0.5° .

(2) Press the TEST key once to change the
next step (Fig.3).

Note: Be sure press it slow tempo.

—Operation box

o

Dip switch cover

FIG.A
Operation box /f
O;.:‘\ /pcwicﬂl |
&04,
FIG.2

_,Operation box

FIG.3
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