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This service manual is intended for BES-960BC, 1260BC; be sure to read the BES-960BC, 1260BC
instruction manual before this manual.

Carefully read the “SAFETY INSTRUCTIONS” below and the whole of this manual to understand
this product before you start maintenance.

As a result of research and improvements regarding this product, some details of this manual may
not be the same as those for the product you purchased.

If you have any questions regarding this product, please contact a Brother dealer.

SAFETY INSTRUCTIONS

1 Safety indications and their meanings

This instruction manual and the indications and symbols that are used on the machine itself are provided
in order to ensure safe operation of this machine and to prevent accidents and injury to yourself or other
people. The meanings of these indications and symbols are given below.

Indications

The instructions which follow this term indicate situations where failure
A DANGER to follow the instructions will almost certainly result in death or severe
injury.

The instructions which follow this term indicate situations where failure
A CAUT'ON to follow the instructions could cause injury when using the machine
or physical damage to equipment and surroundings.

Symbols

é ................. This symbol (/\) indicates something that you should be careful of.
The picture inside the triangle indicates the nature of the caution that must be
taken. (For example, the symbol at left means "beware of injury".)

® ................. This symbol (@) indicates something that you must not do.

9 ................. This symbol (.) indicates something that you must do.

The picture inside the circle indicates the nature of the thing that must be done.
(For example, the symbol at left means "you must make the ground connection”.)
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2 Notes on safety

A DANGER

Wait at least 5 minutes after turning off the power switch and disconnecting the power cord from the wall
outlet before opening the face plate of the control box. Touching areas where high voltages are present can

result in severe injury.

A CAUTION

Installation

0 ®@ 0 e Q0

Machine installation should only be carried out
by a qualified technician.

Contact your Brother dealer or a qualified elec-
trician for any electrical work that may need to
be done.

The sewing machine weighs more than 720 kg.
The installation should be carried out by four or
more people.

Do not connect the power cord until installation
is complete, otherwise the machine may operate
if the start switch is pressed by mistake, which
could result in injury.

Be sure to connect the ground. If the ground con-
nection is not secure, you run the risk of receiv-
ing a serious electric shock.

When securing the cords, do not bend the cords
excessively or fasten them too hard with staples,
otherwise there is the danger that fire or electric
shocks could occur.

©

0

0

Be sure to wear protective goggles and gloves
when handling the lubricating oil or grease, so that
no oil or grease gets into your eyes or onto your
skin, otherwise inflammation can result.
Furthermore, do not drink the oil or grease under
any circumstances, as they can cause vomiting and
diarrhoea.

Keep the oil out of the reach of children.

Avoid setting up the sewing machine near sources
of strong electrical noise such as high-frequency
welding equipment.

If this precaution is not taken, incorrect machine
operation may result.

The casters should be secured in such a way so
that they cannot move.

Sewing

2,

> @

This sewing machine should only be used by op-
erators who have received the necessary train-
ing in safe use beforehand.

The sewing machine should not be used for any
applications other than sewing.

Turn off the power switch at the following times,
otherwise the machine may operate if the start
switch is pressed by mistake, which could result
in injury.

* When threading the needle

* When replacing the bobbin and needle

* When not using the machine and when leav-

ing the machine unattended

Do not get on the table.

A

e e b

Table may be damaged.

Attach all safety devices before using the sewing
machine. If the machine is used without these de-
vices attached, injury may result.

Do not touch any of the moving parts or press any
objects against the machine while sewing, as this
may result in personal injury or damage to the ma-
chine.

Do not touch the pulse motor and sewing machine
bed section during operation or for 30 minutes after
operation. Otherwise burns may result.

If an error occurs in machine operation, or if abnor-
mal noises or smells are noticed, immediately turn
off the power switch. Then contact your nearest
Brother dealer or a qualified technician.

If the machine develops a problem, contact your
nearest Brother dealer or a qualified technician.
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A CAUTION

Cleaning

A

Turn off the power switch before starting any
cleaning work, otherwise the machine may oper-
ate if the start switch is pressed by mistake, which
could result in injury.

O

Be sure to wear protective goggles and gloves
when handling the lubricating oil or grease, so that
no oil or grease gets into your eyes or onto your
skin, otherwise inflammation can result.
Furthermore, do not drink the oil or grease under
any circumstances, as they can cause vomiting and
diarrhoea.

Keep the oil out of the reach of children.

Maintenance and inspection

e

Maintenance and inspection of the sewing ma-
chine should only be carried out by a qualified
technician.

Ask your Brother dealer or a qualified electrician
to carry out any maintenance and inspection of
the electrical system.

Turn off the power switch and disconnect the
power cord from the wall outlet at the following
times, otherwise the machine may operate if the
treadle is depressed by mistake, which could re-
sult in injury.
*« When carrying out inspection, adjustment
and maintenance
* When replacing consumable parts such as
the rotary hook and knife.

A

0
0
O

If the power switch needs to be left on when carry-
ing out some adjustment, be extremely careful to
observe all safety precautions.

Use only the proper replacement parts as speci-
fied by Brother.

If any safety devices have been removed, be abso-
lutely sure to re-install them to their original posi-
tions and check that they operate correctly before
using the machine.

Any problems in machine operation which result
from unauthorized modifications to the machine
will not be covered by the warranty.
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This service manual gives explanations for the following two models:

* BES-960BC (9 needle)

* BES-1260BC (12 needle)

Description limited to either model is given with the appropriate model name.
Before reading this manual, check your machine's model name.
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Chapter 1 Mechanical Descriptions

Chapter 1 Mechanical Descriptions

1. Feed guide mechanism
p

-
[Y direction]

When the Y-pulse motor @starts, its motion is transmitted to connecting shafts A @ and B @, and the Y driving shaft @. The rail

connecting plate @ secured to the Y-feed frame @ moves the wire, and the Y carriage @ attached to the Y timing belts @ moves
the Y-feed frame @ in the Y direction.

%

[X direction]

When the X pulse motor @ starts, its motion is transmitted to the X timing belt @, and the X-feed bracket @, resulting in causing
the X-feed frame @ to move in the X direction.
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Chapter 1 Mechanical Descriptions

2. Crank shaft mechanism
4 N

- /

When the motor @ starts, pulley B @ is rotated via the V-belt, resulting in causing the driving shaft @ to rotate the thread
take-up cam @, the needle bar driving cam @, and the work clamp cam ©Q.
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Chapter 1 Mechanical Descriptions

3. Lower shaft and rotary hook mechanisms
4 N

- /

When pulley B and the crank shaft rotate, the pulse motor @ of the lower shaft module is synchronized with the upper
shaft by the coupling hub assembly R @, and rotates the coupling hub @, the lower shaft @, and the rotary hook @.
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Chapter 1 Mechanical Descriptions

4. Thread trimmer mechanism

-

%

When the pulse motor @ receives the signal for the final stitch, TR gear C @ rotates, and gear A TR @ rocks.

The motion of TR gear A @ is transmitted to connecting block TR @, resulting in causing the two TR connecting rods @ to move
to the right and left.

The motion of TR connecting rods @ is transmitted to the thread trimmer lever @, resulting in causing TR connecting rod assys
B @ and C @ to move back and forth.

When TR connecting rod assys B @ and C @ move back and forth, the movable knife @ and the fixed knife @® engage with each
other to trim the thread.
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Chapter 1 Mechanical Descriptions

5. Thread take-up mechanism

-

%

When pulley B @ rotates in the direction of the arrow, the motion is transmitted to the crank shaft @, and the thread take-up
driving cam @ rotates.

The thread take-up driving cam @ rocks the lever @ via the roller of the TR take-up driving lever assembly @.

The lever @ moves the thread take-up lever @ via the thread take-up boss @.
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Chapter 1 Mechanical Descriptions

6. Needle bar mechanism
4 N

NS
& ll-’/(@'
A+ gﬁj@r}(‘

i/
i
()
0 Y
0 )

- /

« When the pulley B @ rotates in the direction of the arrow, the driving shaft @ rotates the needle bar driving cam @.

* The connecting rod @ is connected to the needle bar driving cam ©.

* The connecting rod @ moves the needle bar driving lever @, and the base needle bar @ attached to the jump bracket @ and the
needle bar @ move up and down via the driving connector @.

* The motion of the needle bar @ depends on the needle bar case @.
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Chapter 1 Mechanical Descriptions

7. Needle bar flip-up mechanism

4 N
m BES-960BC

m BES-1260BC

- /

e The needle bar flip-up signal is transmitted to the pulse motor @ to activate bevel gears A @ and B ©.
¢ The change cam @ switches needle bars.
« The needle bar flip-up is sent to all six machine heads via the connecting shaft @.
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Chapter 1 Mechanical Descriptions

8. Presser foot lifter mechanism
4 N
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* When the power is turned on, the pulse motor @ receives a signal, the RET motor lever @ works, the W retracting lever @ raises
the presser foot shaft clamp @ and the presser foot @ to a position decided by W motor sensor plate @ and the W switch assy
0.

* When sewing starts, the pulse motor @ is off, and the presser foot @ is lowered by the retracting spring .

« The roller @, which is attached to the presser foot driving lever @ and inserted into the groove of the work clamp cam ®,
transmits the motion to the link @

« The presser foot operating base @® set in the link ® and the presser foot shaft clamp @ secured to the presser foot shaft @ are
connected by the retracting spring @. They move the presser foot @ up and down along the groove of the presser guide plate
®.

* When sewing is completed, the pulse motor @ receives a signal, and raises the presser foot @ to a position decided by W motor
sensor plate @ and the W switch assy @.

* While the power is turned off, the presser foot @ can be raised manually by pressing the W retracting lever ©.
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Chapter 1 Mechanical Descriptions

9. Thread wiper mechanism
-

2 ; \
‘ S 38
\ 5

-

» After sewing is finished, the wiper solenoid @ moves the plate @ in the direction of the arrow.

e The upper thread guide hook @ attached to the plate @ trims the upper thread. The trimmed thread is raised by the spring O,
and maintained in a position on the thread presser base @.

%
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Chapter 1 Mechanical Descriptions

10. Cap frame device

- /

* When the X-feed frame @ moves in the direction of X, the cap frame device is rotated by the wire @.
* When the Y-feed frame @ moves in the direction of Y, the motion is transmitted to the cap frame device via the fixed lever @.
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Chapter 2

Parts Replacement and Adjustment

Chapter 2

Parts Replacement and Adjustment

A\ CAUTION

A

O
A

Turn off the power switch before starting any
cleaning work, otherwise the machine may
operate if the start switch is pressed by mistake,
which could result in injury.

Maintenance and inspection of the sewing machine
should only be carried out by a qualified technician.

Turn off the power switch and disconnect the power

cord from the wall outlet at the following times,

otherwise the machine may operate if the treadle

is depressed by mistake, which could result in

injury.

* When carrying out inspection, adjustment and
maintenance

© @9 P

If the power switch needs to be left on when carrying
out some adjustment, be extremely careful to
observe all safety precautions.

Use only the proper replacement parts as specified
by Brother.

If any safety devices have been removed, be
absolutely sure to re-install them to their
original positions and check that they operate
correctly before using the machine.

Any problems in machine operation which
result from unauthorized modifications to the
machine will not be covered by the warranty.

1. Replacing and adjusting the machine heads

Notes:

Be sure to lower table F when it has been used.
Remove all connectors and the like which are attached to the machine heads.

Be sure to replace machine heads one by one. Do not remove two or more heads at once.
Do not remove anything but the feed mechanism.

BES-960BC.1260BC
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Chapter 2 Parts Replacement and Adjustment
. _________________________________________________________________________________________________________________________________|

[Removing a machine head]

4 N

BES-960BC

BES-1260BC

2

o %
1. Remove the two connectors @ from the rear of the adjustment base @. (At this time, separate cords from cord clamps.)
2. Remove screws, the cover @, and the switch cover @. (Remove the covers for remaining machine heads @.)
3. Remove the four bolts @ , and the needle bar case @ from the machine head @.

12

Note:
When removing the switch cover @, remove switch connectors.
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Chapter 2 Parts Replacement and Adjustment

4 N
BES-960BC
BES-1260BC
- /
4. Loosen the @ bolts of the @ change bracket collars @ securing the connecting shaft @, and pull the connecting shaft @.
5. Remove belt cover B {0, and then the connector of the rotary encoder @. Remove the shoulder screw ® from the

encoder bracket @.

Loosen the two set screws of the inner presser collar @ and the six bolts of the collar §, and pull the driving shaft { to
the left.

Remove the three bolts @ and the head @.

Note:

Pull the driving shaft at the position where the zero bight needle location dog ® and the photo-sensor ® do not make
contact with each other. (They make contact at 80 - 120 degrees.)
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Chapter 2 Parts Replacement and Adjustment

[Reassembling the head]
4 N

- J

1. Hook the head @ on the projections of the bridge @, make contact with the right side of the head to the spring pin @,
and attach the head @ to the bridge @ with the three bolts @.

4 N

- /

2. As shown in the figure, insert the driving shaft @ from the left while passing it through the inner presser collar @, the
thrust roller bearing @, and the two thrust washers @ so that the zero bight needle location dog @ and the photo-sensor
@ do not make contact with each other.
Insert the driving shaft @ all the way until the visor of the bearing @ makes contact with the end of the driving shaft
bearing @®.

3. Press pulley B @ so that it covers the driving shaft bearing ® with the inner presser collar @, and tighten the set screw
of the inner presser collar @ to eliminate end play.
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Chapter 2 Parts Replacement and Adjustment

™\ 4. Attach the connector of the rotary encoder @ to the en-
coder bracket @ using the shoulder screw @.

-

™ 5. Insert the positioning bar @ into the holes of pulley B ®
and the driving shaft bearing ® (when the pulley indica-

tor is aligned with 180 degree mark) to secure the driv-
ing shaft @.

STOP
POSITION
ot NH

e N.D

= NU

™\ 6. Align the hole on the right side of the head with that of

the needle bar driving cam @®, and insert the gauge pin ®
into them.

Note:
Use optional gauge pins.

%
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Chapter 2 Parts Replacement and Adjustment

4 7. Align the slit of the needle bar cam @ with that of the
collar @, and secure the latter.

Repeat this step for all of the six heads. After this step
is completed for all heads, remove the gauge pin ®
and the positioning bar @.

BES-960BC

Bolt

Needle ber
No.3

- /

8. Install the needle bar case @ on the head @, and insert the connecting shaft 8. Do not forget to pass it through the
change bracket collar .

9. At needle bar No.3, insert the positioning bar @ from the front of the needle bar case @ into the hole of the head @ to
secure the needle bar case @. Insert another positioning bar @ into needle bar case of the next head, secure two
change bracket collars & while checking that the needle definitely falls into the hole on the needle plate attached to the
bed.

Notes:

Two positioning bars @ are required. One is inserted into the head whose needle penetration position has been
determined; the other is inserted into the head whose needle penetration position will be determined. (If both bars are
used for heads whose needle penetration position is not yet determined, you will not be able to find the correct needle
penetration position.)

Turn pulley B @ on each head to make sure that the needle will fall into the hole on the needle plate.

10.Attach covers, and insert two connectors € into the rear of the adjustment base €.
At this time, be sure to attach the harnesses to the cord holder, providing an allowance for the harnesses tension
between the adjustment base set and the bridge. (If there is no allowance, the pattern to be sewn may be distorted
during color change.)

16 BES-960BC.1260BC
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Chapter 2 Parts Replacement and Adjustment

11.Turn on the power of the machine.

12.Press the stop switch and the jog switch (A) simulta-
neously to enter into the test mode.

13.Use the jog switch () to display "Ecd."

>

14.Press the start switch, and turn the pulley to make sure
the buzzer will start to sound at 165 degrees.

|3

START

15.If it does not start to sound at 165 degrees, loosen the
two screws @, and adjust the angle of the encoder bracket

®.

16.Press the stop switch once. Keep pressing the jog switch )
until "CASE" appears, and press the start switch. Select
needle bar no.1 to make sure "19-1" will appear with buzzer
sounding.
If the buzzer does not sound, loosen the set screws €D,
remove the potentiometer &, and turn the shaft for ad-
justment.

« Refer to page 34 when replacing and adjusting the potenti-
ometer.

17.Press the stop switch twice to finish the test mode, and
turn off the power of the machine.

BES-960BC.1260BC 17
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2. Removing the needle bar case
Refer to page 11, "1. Replacing and adjusting the machine head."

4 N

BES-960BC

BES-1260BC

- J

[Notes on assembly]

* The needle bar case @ should move to the right and left easily, and a needle should be aligned with the hole in the needle plate.

« Loosen the two positioning bars @ for adjusting the needle bar case @ or needle penetration point; adjust the positioning plate
@ for adjusting the inclination.

* Do not loosen the positioning bars @ unnecessarily.

18 BES-960BC.1260BC
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3. Replacing and adjusting the thread take-up lever
4 N

- %

1. Loosen the set screws @ on the right and left of the needle bar case @ when viewed from the front, and the set screws @ on
both sides of the rear of the needle bar case ©.

2. Move the thread take-up shaft @ and thread take-up holding shaft @, and remove one or two thread take-up holding(s) @.

After replacing the thread take-up lever, reverse the above procedure for re-assembly.

[Notes on re-assembly]

* When attaching the thread take-up lever @ and the thread take-up holding @, provide a 0.5 mm clearance from the end of the
thread take-up holding @ to both the thread take-up shaft bush @ and the thread take-up holding bush @. The positions of the
thread take-up lever @ and the thread take-up holding @ should be as shown in figure A; the thread take-up holding @ should
be inserted into the thread take-up boss @ without touching the thread take-up lever @.

* When the pulley is at 100 degrees (stop position), the thread take-up lever @ should be the same height as the others.

BES-960BC.1260BC 19
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4. Replacing the needle bar

-

-

This part

nearby.

ﬁ Tighten the bolt

~

6 so that
I_I clearance is the
m same at all

| should not

make
.| contact with
anything

J

PONE

Remove the set screw @ and the needle @.

Remove the needle bar thread guide @ from the needle bar @.
Loosen the bolt @ of the top dead center stopper @ and the screw @ of the needle bar clamp @.

Remove the needle bar @ by pulling it downward. (The cushion rubber, the top dead center stopper, the needle bar

clamp, and the spring will come off.)

After replacing the needle bar, reverse the above procedure for re-assembly.

[Notes on re-assembly]
Attach the needle bar thread guide @ with its hole facing the front.
Adjust bottom dead center using the bottom dead center gauge.

3
3

20

Adjust the top dead center stopper by pressing it against the cushion rubber @ at top dead center when the jump bracket and
the needle bar clamp are securely fixed in position (when the "[T mark on the pulley is aligned with the one on the belt cover),
and pressing the needle bar clamp downward.

Make sure that the top dead center stopper does not make contact with the needle bar guide rail @.

When tightening the bolt @ of the top dead center stopper, use the accessory wrench, insert the longer side of the wrench into

the bolt head, and tighten it (Tightening torque: 8 kgecm).

Note:

« If the bolt is tightened too much, the needle bar may be sluggish.

« After re-assembly, make sure that the needle bar can be retracted to the top dead center when it is pressed down

and released.
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5. Replacing the jump bracket

4 N

o %
1. Loosen the screw @ on the left of the head.

2. Remove the base needle bar @ by pulling it from above. (The needle bar vertical set @ will come off.)

3. Loosen the screw of the jump clamp @, and remove the jump clamp @ and the jump bracket @ from the base needle

bar bush @. (The jump spring @ will come off.)
After replacing the jump bracket, reverse the above procedure for re-assembly.

.

[Notes on re-assembly]

* When loosening the screw of the jump bracket @, pay attention to the position of the base needle bar bush @ (the spring
strength). Turn the jump bracket @ 70 degrees from the natural state (where the flat surface @ of the base needle bar bush @
faces the front). Tighten the screw so that the jump bracket @ can be moved easily but have no looseness vertically (it can be
moved vertically only 0.03 - 0.05 mm).

* When attaching the base needle bar, align it with the bottom of the head.
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6

. Replacing and adjusting the jump solenoid

4 N
o %
1. Remove the three bolts, and the jump solenoid @ and the jump solenoid base @ along with the spring washer from the

[N

22

head @.

Loosen the two set screws in the plunger @ of the jump solenoid @, and remove the set screw collar @ and the solenoid
cushion @.

Remove the two nuts, and separate the jump solenoid @ from the jump solenoid base ©.

Remove the connector of the jump solenoid @ from the head PCB ©.

After replacing the jump solenoid, reverse the above procedure for re-assembly.

otes on re-assembly]

With the plunger @ of the jump solenoid @ at the stroke end, adjust the eccentricity of the jump guide shaft @ so that the pipe
@ attached to the jump solenoid body assembly @ is at the front.

Insert the protrusion of the needle bar clamp @ into the recess of the jump bracket ®.

Note:

Make sure that the protrusion of the needle bar clamp @ is completely inserted.

With the plunger @ of the jump solenoid @ at the stroke end, make contact with the pipe @ and the jump bracket @.

When the pipe ® makes contact with the jump bracket @, tighten the set screws of the set screw collar @ to secure the solenoid
cushion @ between the jump solenoid @ and the set screw collar @.

BES-960BC.1260BC
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7. Replacing the rotary encoder and the sensor PCB
4 N

0.5 mm

- /

Replacing the rotary encoder

Remove the screws, and belt covers A @ and B ©.

Remove the connector @ of the rotary encoder @.

Loosen the two set screws of the rotary shaft @ attached to the rotary encoder ©.
Remove the two screws and the rotary encoder @ from the encoder bracket @.
After replacing the rotary encoder, reverse the above procedure for re-assembly.

chwdPRE

[Notes on re-assembly]

When reattaching the rotary encoder @, tighten the two set screws of the rotary shaft @ so that they are aligned with the screw
flats on the driving shaft.

* Provide an approx. 0.5 mm clearance from the end of the encoder bracket @ to the end of the driving shaft @, and attach the
encoder bracket @ to the encoder adjustment plate @ so that they make a right angle.
« Adjust the rotary encoder referring to chapter @ "12-1. Adjusting the machine stop position signal.”

Replacing the sensor PCB

* Remove belt cover B and side cover LB, and separate the connector @ from the sensor PCB ©.
* Remove the two screws, and the sensor PCB @ from the needle position sensor set plate @®.
« After replacing the sensor PCB, reverse the above procedure for re-assembly.

[Note on re-assembly]
Make sure that the zero bight needle location dog @ is central to the sensor PCB @.
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8. Replacing timing belt X

4 N

. J
1. Turn off the power.

2. Remove the screws and the X-feed cover @ from the X-cover support plates L and R @.

3. Move the X-feed frame all the way to the left.

4. Loosen the two bolts of X-pulley bracket B @, and the screw @ fully.

5. Remove the four bolts @ to separate the X feed bracket @ and the X belt connection plate ©.

6. Remove the four screws from the X belt connection plate @. Remove timing belt X @, the belt spacers @, and the

timing belt setting plate @.
Cut timing belt X @ to remove it from timing pulleys A ® and X ®.
After replacing timing belt X, reverse the above procedure for re-assembly.

~

[Notes on re-assembly]

* Turn on the power to magnetize the two X motors on either side. Attach the X belt connection plate @ to the X feed
bracket @ using the screws @ so that each of four bolts can be centered in the hole. (Do not shift bolts either way.)

« With the power turned off, if the weight of the X carriage greatly varies when the connectors of the X pulse motors on both sides
are attached or separate, the X pulse motors may be out of phase.

« Reattach the connectors of the X pulse motors, turn on the power, and make the above adjustment again.

« Adjust the belt tension referring to "adjusting the timing belt tension."
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9. Replacing timing belt Y

4 N

o %
1. Turn off the power.

2. Remove the screws and the X-feed cover @ from the X-cover support plates L and R @.

3. Remove the screws of Y-feed cover U @ to separate it from the Y-feed cover support plate @.

4. Remove the @ screws of the Y-feed frame @. Remove the Y-feed frame @ from the Y carriage @ and the rail connecting

plate @, and shift the Y-feed frame @ toward the front.

From the top of the Y carriage @, loosen the bolts of the timing belt setting plate @ from the holes of the Y carriage base

0.

Loosen the two bolts @ securing the Y pulley bracket { and the bolts securing the Y feed cover support plate @.

Cut timing belt Y @ to remove it from timing pulleys A ® and B.

Notes:

e When replacing timing belt Y, cut it.

« After replacing timing belt Y, reverse the above procedure for re-assembly.

e Adjust the belt tension before installing the Y-feed frame.

« After replacement, make sure that Y-feed resistance is 15 kgf with the tubular frame on, and 16 kgf with the cap frame
attachment on. If the resistance is too great, adjust the Y carriage.

o

No

BES-960BC.1260BC 25



Chapter 2 Parts Replacement and Adjustment

[Notes on re-assembly]
Positioning the Y-feed frame

4 N

- /

Remove table covers L @ and R @.

From the back of the frame, reinsert post LB @ that is the third from the left, and post LB @ that is the third from the
right, into the extreme left and right holes on the second steel tube, respectively.

3. Press the Y-feed frame @ against posts LB @ and secure it using the screws.

4. Return posts LB @ to their previous positions.

Note:

In step 3., if the screw holes do not match, loosen the bolts of coupling 15. @ connected to the connecting shaft @,
move the Y carriage @ or the rail connecting plate @ back and forth to adjust the positions of the screw holes.

N
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10. Replacing the driving wire

-

-

m Install the driving wire

%

[Removing the driving wire]

1.
2.

apr®

Remove the screws, the X-feed cover @, bed cover C @, and the table cover ©.

Remove the two screws @ securing the Y-feed frame @ and the rail connecting plate @, and move the Y-feed frame O
all the way toward the front.

Note:

Perform this step from the rear of the machine.

Loosen the four bolts @ securing the pulley base @ and the bolt @.

Remove the driving wire @ from the rail connecting plate @. Remove the pulley @ and the driving pulley @.

After replacing the driving wire @, reverse the above procedure for re-assembly.

Note:

When attaching the rail connecting plate @ to the Y-feed frame using the two screws, make the rail connecting plate @
make contact with the L-shaped portion on the back of the Y-feed frame @.
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11. Replacing and adjusting the presser lifter parts

11-1. Presser foot

4 N
HE
e
[ |
N /
11-2. Presser foot shaft
4 N
N J

28

[Replacmg the presser foot]
Select needle bar no.1 @.

2. Remove the screw, the washer, and the presser foot @ from
the presser foot shaft @.

« After replacing the presser foot, reverse the above proce-
dure for re-assembly.

¢ When attaching the presser foot, align its hole with the needle
point. (Loosen the screw @ to adjust the height of the presser
foot © at this time.)

When the needle bar case is attached

[Replacmg the presser foot shaft]
Select needle bar no.1 @.
2. Remove the presser foot @ from the presser foot shaft
e.
3. Remove the cap on the side of the head, insert a screw-
driver into the hole, and loosen the screw @ of the presser
foot shaft clamp @.
Remove the screw @, and the needle plate @.
Open rotary hook cover B ©.
After replacing the presser foot shaft, reverse the above pro-
cedure for re-assembly.

ok
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4 N
- /
4 N

43.9 mm

il |
STOP
POSITION

%

6.

7.

Remove the three screws @, and the presser foot guide
plate @.

Remove the presser foot shaft @ by pulling it downward,
and pass it through the hole of the needle plate bracket.
Note:

The presser foot shaft can also be removed from above
if it can not be removed downward because of being bent.
(When removing the presser foot shaft from above, re-
move the needle bar case.)

When removing the presser foot shaft, the spring may
pop out. Be careful.

After replacing the presser foot shaft, reverse the above pro-
cedure for re-assembly.

[Notes on re-assembly]

.

.

The screw of the presser foot shaft clamp @ should be kept
loose.

Before attaching the presser foot shaft @, be sure to insert
the O ring between the presser shaft clamp @ and the presser
foot operating base ®.

[Adjusting the presser shaft]

1.

Turn the pulley until the "=+ mark on the pulley is aligned
with that on the cover.

Move the presser shaft @ vertically so that the distance
from the end of presser foot shaft bush D @ to the presser
foot shaft @ is 43.9 mm.

Securely tighten the screw of the presser foot shaft clamp

After replacing and adjusting the presser shaft, make sure
that the presser foot @ rises and lowers smoothly by mov-
ing it manually using the W retracting lever @.

Note:

If the presser foot has stopped halfway while rising, the
presser foot guide plate @ may be attached on an angle.
When tightening the screw of the presser foot shaft clamp,
attach the presser foot to the end of the presser shaft,
and align the hole in the needle plate with the center of
the hole in the presser foot.

BES-960BC.1260BC 29



Chapter 2 Parts Replacement and Adjustment

11-3. Replacing and adjusting the W retracting lever and the RET motor lever

e 7 [Replacing the W retracting lever]
Remove the nut of the retracting lever shaft @ from the presser
foot guide plate @. Remove the W retracting lever ©.

¢ Reverse the above procedure for re-assembly.

[Replacing the RET motor lever]
Loosen the set screw of the RET motor lever @, and remove
it from the pulse motor @.

¢ Reverse the above procedure for re-assembly.

[Adjustment]

« Before making this adjustment, turn off the pulse motor @.

« Turn pulley B until "=8 mark on the pulley is aligned with that
on the cover.

”ggﬂ At this time, there should be a 1 - 1.5 mm clearance between

POSITION the W retracting lever @ and the shaft of the presser foot

shaft clamp @. Loosen the screw @ of the RET motor lever

O to adjust it.

6
115 mm b/ \
™
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11-4. Replacing and adjusting the pulse motor

- /
1. Remove the connector © of the pulse motor @ from the head PCB ©.

2. Remove the two bolts, and the motor setting plate @ from the head.

3. Loosen the set screw of the RET motor lever @, and remove it from the pulse motor @. (At this time, remove the coil

spring ©.)
Remove the four bolts of the motor setting plate @. Remove the pulse motor @.
After replacing the pulse motor, reverse the above procedure for re-assembly.

S

4 N [Adjustment]

Turn pulley B until "= mark on the pulley is aligned with
that on the cover.

At this time, there should be a 1 - 1.5 mm clearance be-
tween the W retracting lever @ and the shaft @ of the
presser foot shaft clamp. Loosen the screw @ of the RET
Ll ] motor lever @ to adjust it.

STOP
POSITION
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12. Replacing and adjusting the gears related to the needle bar flip-up mechanism

BES-960BC
4 N

- /

[Replacing the cam gears]

1. Loosen the screw, and remove the cover @.

2. Loosen the set screws of bevel gear B @, the change cam @, the change box collar @, and the two flange bushes @, and
remove the cam shaft ©.

3. Loosen the set screws, and remove bevel gear A @ from the shaft of the pulse motor @.

[Assembly and adjustment]

1. Fit bevel gear A @ around the shaft of the pulse motor @.

2. When inserting the cam shaft @ into the change box @, place the screw flat of the cam shaft @ so it is on the side. Pass
the two flange bushes @, the change cam @, bevel gear B @, and the change box collar @ through the cam shaft @.
Note:

The change cam © should be attached with its straight portion facing the front (toward the needle bar).
3. Place the two flange bushes @ on both sides of the cam shaft @, and tighten the two set screws (.

Note:

When attaching the change collar @, either screw hole can be used so long as it is over the screw flat.
4. Align the position of the change cam @ with needle bar No.3, and tighten the set screws of the change cam ©.
5. Securely tighten all set screws.
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BES-1260BC
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eplacing the cam gears]

Loosen the screw, and remove the cover @.

Remove the potentiometer @, reduction gear B @, and reduction gear plate B O.

Loosen the set screws of bevel gear B @, the change cam @, the two flange bushes @, and reduction gear A @. Remove
the two nuts of reduction gear A @, and then the cam shaft ©.

Loosen the set screws, and remove bevel gear A { from the shaft of the pulse motor @.

ssembly and adjustment]

Fit bevel gear A @ around the shaft of the pulse motor @.

When inserting the cam shaft @ into the change box @, place the screw flats of the cam shaft @ so they are on the side.
Pass the two flange bushes @, the change cam @, bevel gear B @, and reduction gear A @ through the cam shaft @.
Note:

The change cam @ should be attached with its straight portion facing the needle bar case.

Place the two flange bushes @ on both sides of the cam shaft @, and tighten the two set screws .

Adjust the positions of the cam shaft @ and reduction gear A @ so that they can rotate smoothly without end play.
Note:

When attaching reduction gear A @, either screw hole can be used so long as it is over the screw flat.

Secure reduction gear A @ using the two nuts.

Align the position of the change cam @ with needle bar No.3, and tighten the set screws of the change cam Q.
Securely tighten all set screws.
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13. Replacing and adjusting the potentiometer
4 N

BES-960BC

BES-1260BC

Turn off the sewing machine power.

Remove the color change cover @ which is attached to the change box at the front-right of the sewing machine.
Loosen the set screws @ of the change collar @ (BES-960BC) or reduction gear @ (BES-1260BC), and then remove the
potentiometer @.

Remove the bolts, and then open the bridge cover @ which is at the rear of the bridge @ on machine head No. 1 @,
while being careful not to touch the machine head circuit board and harnesses.

5. Gently pull the cable @ of the potentiometer @ which is connected to connector P7 of the machine head circuit board @
to disconnect it from the machine head circuit board @.

wNheE o

»
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. Pass the cable @ for the new potentiometer @ into the bridge @ from the change box side, and connect it to connector
P7 of the machine head circuit board @.

. Install the bridge cover @ to the bridge @, while being careful not to touch the machine head circuit board and har-
nesses.

. Without the potentiometer @ installed to the change box @®, press and hold the (A) jog key on the operation panel and turn on
the power.

. Turn the knob @ at the bottom of the change box ® counterclockwise (when looking from above) as far as it will go, and
then turn it about 1/3 of a turn back clockwise so that the set screw @ on the change cam @ is facing directly upward.

Note:
Needle bar No. 1 will be at the sewing position at this time.
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10.Check that there is no error being displayed on the op-
eration panel. Then, while pressing the STOP key, press
the (A) jog key. “tcut” will then appear on the display.

B A

11.Press the ) jog key so that “CASE” appears ont he display,
and then press the START key. The display will now show
“xxx1”.

> (&)

12.Turn the potentiometer @ all the way to the left as shown
in the illustration at left. When it is then turned gently to
the right, there will be a point where the buzzer on the
operation panel sounds.

¢ The point where the buzzer sounds is the potentiometer
@ position for the first stitch. The display will appear as
shown in the illustration at left at this time.

13.While the buzzer is sounding, install the potentiometer

@ to the change box by following the removal procedure

in reverse.

Note:

* Keep checking the buzzer to make sure that the po-
tentiometer @ does not move out of its adjusted po-
sition.

» Be careful not to move the needle position which was
adjusted in step © either.

14.0Once the potentiometer has been installed, press the
needle bar change key on the operation panel to move
the needle bar to needles 1 to 9 (BES-960BC) or needles
1to 12 (BES-1260BC) in order to check the operation.

<y >

15.After carrying out the above checking operation, install
the color change cover ©.
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14. Replacing and adjusting the movable and fixed knives

-

1 mm

~

« After replacing the movable and fixed knives, attach them
as follows:

[Fixed knife position]
When attaching the fixed knife @, while pressing it
against the pin @, move the fixed knife @ all the way
backward until it stops at the end of its slot.

[Movable knife position]

The tip of the movable knife @ always should be posi-
tioned so that it projects 1 mm from the fixed knife @.
Adjust the position of the movable knife using the con-
necting rod so that it is the same as after thread trim-
ming.

« Refer to "Adjusting the thread trimmer " in chapter 3, Stan-
dard Adjustment.

Notes:

e If athread trimming error occurs, the pressure be-tween
the movable and fixed knives may be inappropriate even
if they make contact with each other. In this case, put
one or two spacers between the movable knife and the
needle plate base to adjust the pressure.

¢ When the movable knife is retracted too much, it can not
go between the upper and lower threads, resulting in a
thread trimming error.
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15. Replacing and adjusting the lower shaft module

Note: Be sure to turn off the power before proceeding with that below.

-

~

%

38

1. Remove the screws, needle plate B @ and bed cover @.
2. Remove the three screws and washers securing the lower

shaft case ©.

. Remove the connector @ of the lower shaft sensor har-

ness and the connector of the lower shaft stepping mo-
tor harness from the BC PCB @. (At this time, remove
the harness from the cord clamp @.)

Note:

Remove a connector if its harness is not connected to
the connector on the PCB but connected in a cylinder.

. Remove the two bolts to separate connecting rod B @

from connecting rod C @. (Leave the protrusion on the
tip of the connecting rod off the movable knife.)

. Remove the two screws, and the DC fan motor assembly

O by lifting it upward.

Note:

The DC motor assembly is removed just for removing
the lower shaft stepping motor harness and the lower
shaft sensor harness. Keep the connector of the DC mo-
tor assembly attached.

. Remove the lower shaft case ©.
. After replacing the lower shaft module, reverse the above

procedure for re-assembly.

Be sure to refer to the page indicating the items to be
checked when replacing the lower shaft module.
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N\ [Adjustment]

Checking the needle penetration location

* Right and left adjustment
Loosen the three bolts @ for a fixed bed or seven bolts @
securing bed support A @ for a retracting bed. Move the
bed in the direction of the arrow to adjust it.

« Position the needle bar case using the positioning bar, then
set the needle at its lowest position to adjust it so that it is at
the center of the outer rotary hook.

« Back and forth adjustment

Loosen the three screws @, and move the lower shaft

case @ back and forth to adjust it.

Note:

¢ When checking the needle penetration point at the lower
shaft module, be sure to adjust the thread trimming.

* Asto the clearance or meeting point between the needle
and rotary hook, refer to chapter 3.

BES-960BC.1260BC 39



Chapter 2 Parts Replacement and Adjustment
. _________________________________________________________________________________________________________________________________|

Items to be checked when replacing the lower shaft module

When attaching the lower shaft module, make sure that the two harnesses of the lower shaft module are not caught between the
lower shaft fan and the bed.

When fixing the harnesses of the lower shaft module to the bed using the cord holder, be sure to attach them at the same
position as they were before they were removed.

When the bed and the lower shaft module are viewed from the front, make sure that the lower shaft module is securely attached
to the bed without any inclination, and then adjust the needle penetration position.

- _

L~ -
| N —
—_—
\ !
\ £ \ /
- ’N;

When adjusting the needle penetration position, place the needle plate on the lower shaft module, turn the pulley 140 degrees,
and tighten the screws and the bolts to fix the lower shaft module at the position where the needle is centered in the hole in the
needle plate in the back and forth directions.

Then, move the needle plate so that the needle is centered in the hole of the needle plate in the right and left directions.
Make sure that the needle plate is parallel to the needle plate base.

There should be no gap around these portions.

[Adjustment]

Loosen the four screws of the needle plate base, move the needle plate base with the needle plate temporarily attached, to
the left and right to adjust the needle to the center of the hole in the needle plate.

40

Notes:

« After moving the needle plate base, be sure to adjust the thread trimmer.

* When adjusting the needle penetration position, first adjust it for needle bar No.5, and then check the remaining needle bars
for their needle penetration positions.

When attaching the harnesses of the lower shaft module to the BC PCB, do not mistakenly attach the wrong connectors.

Connector color (on BC PCB)

Fixed bed White (for cooling fan) Red

Retracting bed Blue (for cooling fan) Blue

Be sure to again adjust the needle bar height, timing position, the clearance between the needle and the rotary hook point, and
the thread trimmer.

Perform "8. BC Auto Test" (select on the BC test menu) as a final check. Refer to page 90, “Lower shaft module test.”

After adjustment, perform sewing and carefully check the lower shaft module at the highest speed. If there is an abnormal
sound coming from the lower shaft module, again replace it with a new one.
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16. Replacing the presser foot switch

4 N
BES-960BC

\_ /

1. Remove the screw, and the cover @ on the right of the head you want to replace. (The figure shows head no. 1.)

2. Remove the connector © of the switch @ from the head PCB.

3. Remove the two screws, and separate the switch @ from the micro switch holder @.

Reverse the above procedure for re-assembly.
Note:
As to adjustment, refer to "9. Adjusting the switch" in chapter 3 Standard Adjustment.
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17. Replacing and adjusting the solenoid that controls pulley
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1. Remove the screws, and motor covers L @ and F @.

2. Separate the connector of the solenoid from that of power
supply PCB B ©@. Remove the connector from 20B on the
rear of the control box @.

3. Remove the two nuts @ and the solenoid.

4. After replacing the solenoid, reverse the above proce-
dure for re-assembly.

5. With the solenoid turned off (when it has completely re-
tracted), there should be a 2 mm clearance between the
tip of the solenoid and the stop lever @. Loosen the two
bolts @ of the solenoid bracket @ to adjust it in the direc-
tion of the arrow.
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Chapter 3 Standard Adjustment

A CAUTION

A Turn off the power switch and pull out the plug A If adjustment should be made while the power
before starting adjustment. Failure to do so may switch is turned on, pay special attention to your
start the machine unintentionally through an safety.
accidental activation of the START switch, re-
sulting in bodily injuries. ® Maintenance and inspection of the machine

. should be conducted only by trained engineers.
* Adjustment

1. Adjusting Needle Bar Height

~
T — )
@Sﬁgr Tighten the screw
POSITION u so that the
. clearance can be
"l - even.
"D (6) @L j\
= N.U 0
Do not hit this
| section.
,
G J
J
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1.

2.

44

Dismount the pulley cover and turn the pulley @ until the pulley scale indicates 180° and the needle bar is set at the
lowest position. (The pulley "[IT mark and the stop mark "[IT are aligned.)

Insert the positioning bar @ into the hole of the pulley @ and fix the drive shaft.

Note

Turn the pulley securely in the clockwise direction to eliminate a backlash.

. Loosen the needle bar clamp set screw @ when the needle tip is positioned 10.8 mm above the center of the rotary hook

shaft. Adjust the position of the needle bar thread guide so that the set screw @ on it is turned to the right by 25 ~ 30°.

Tighten the needle bar clamp set screw @ securely.

Note

When tightening the needle bar clamp set screw @, the hole in the needle bar guide should face the front.

After adjustment is finished, remove the positioning bar @.

Set the needle bar at the highest position (where the pulley indication mark "[T and the cover indication mark "7 are

aligned). Lightly press the top dead center stopper @ toward the cushion rubber @, and tighten the top dead center

stopper screw @ while pressing down the needle bar clamp so that it faces the front.

Note

» Make sure that the top dead center stopper does not hit the needle bar guide rail @ at this time.

* When tightening the bolt 6 of the top dead center stopper, use the accessory wrench, insert the longer side of the
wrench into the bolt head, and tighten it.
(If the bolt is tightened too much, the needle bar may be sluggish.)

 After adjustment, make sure that the needle bar can return to top dead center when it is pressed down 10 mm and
then released.

» The (rotation) direction of the needle bar may be changed after its height is adjusted. Make sure that the long groove
of the needle faces the front.
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When using the bottom dead center gauge

fBLEfE
STOP
POSITION
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STOP
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«INH Cutting
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Cutting
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i clearance can be

u so that the
[? even.
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Do not hit this
section.
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1.

2.

Noo. .
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Turn the pulley @ until the scale of pulley @ indicates 180° (where the pulley indication mark "[(IT and the stop mark "[I7

are aligned) and the needle bar is set at the lowest position.

Insert the positioning bar @ into the hole of the pulley @ and fix the drive shaft.

Note:

Turn the pulley securely in the clockwise direction.

Insert the bottom dead center gauge @ into the rotary hook @.

Loosen the screw @ of the needle bar clamp @ and move the needle bar up and down until the needle tip touches the

gauge @ lightly.

Note:

The needle point should touch the gauge at a place other than the cutting section.

The bottom dead center gauge should be set in or removed from the rotary hook with its cutting section facing upward.

Tighten the screw @ of the needle bar clamp @ securely.

After adjustment is finished, remove the positioning bar @.

Set the needle bar at the highest position (where the pulley indication mark "[T and the cover indication mark "7 are

aligned). Lightly press the top dead center stopper @ toward the cushion rubber @, and tighten the top dead center

stopper screw @ while pressing down the needle bar clamp so that it faces the front.

Note:

» Make sure that the top dead center stopper @ does not hit the needle bar guide rail @ at this time.

« When tightening the bolt 6 of the top dead center stopper, use the accessory wrench, insert the longer side of the
wrench into the bolt head, and tighten it.
(If the bolt is tightened too much, the needle bar may be sluggish.)

 After adjustment, make sure that the needle bar can return to top dead center when it is pressed down 10 mm and
then released.

» The (rotation) direction of the needle bar may be changed after its height is adjusted. Make sure that the long groove
of the needle faces the front.
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2. Adjustment of Clearance Between Needle and Rotary Hook
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1. Turn the power switch off.

2. Select the needle bar No. 1 @.

3. Remove two flat screws @ and dismount the needle plate

.

. Adjust the needle @ and the rotary hook's @ point so

that they can put together at 2 mm above the needle bar
lowest point (180°) where the pulley indication mark "%
and the stop mark "NH&2 are aligned.

. Turn the rotary hook manually so that the point comes

upward.

. Loosen the set screw @ on the side of the bed @.

. Turn the eccentric screw @ on the left side of the bed O

using a regular screwdriver and adjust a clearance be-
tween the needle and the rotary shaft to 0.2 - 0.4 mm.
Note:

Check that the needle bar height is 2 mm at this time.

. Adjust the clearance between the needle and the rotary

hook's point to 0.2 - 0.4 mm at the needle bar No. 9 @

(No. 12 needle for BES-1260BC).

Note:

« If the clearance between the needle and the rotary hook
point is not within 0.2 - 0.4 mm, again perform from
step 4 as described above, and set the smaller clear-
ance between either needle bar No.1 or 9 (No.1 or 12
for BES-1260BC) and the rotary hook point to approx.
0.2 mm.

« If the clearance between the needle and the rotary hook
point is 0.5 mm or more, replace the needle and the
needle bar with new ones.

« If the clearance is too small when a thicker material is
sewn, the needle may be bent or broken.
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3. Adjustment of Timing Between Needle and Rotary Hook
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1. Turn the power switch on.

2. Check that the machine pulley is at the stop position (at
100° of the scale). If not, turn the pulley until it comes to
the stop position.

3. While the machine is at the stop position, press the JOG
switch (V) while holding down the STOP switch. "AJST" is
indicated on the display.

4. Pressing the START switch. "STEP" is indicated. The
rotary hook in each machine head rotates to the currently
set timing position and the rotary hook can be adjusted.

I3

START

5. Turn the machine pulley manually until the relationship
between the needle point and the rotary hook's point can
be easily checked (at around 140° of the scale).

6. Press the STEP BACK/FWD switch to move the rotary hook
for each head to adjustment.

e STEP BACK
For rotating the rotary hook little by little in the clockwise
direction

e STEP FWD
For rotating the rotary hook little by little in the counter-
clockwise direction
Make this adjustment for each machine head so that the
needle and the rotary hook's point can fit with each other.
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N\ 7. After timing adjustment the is finished for each head, set
the pulley to the stop position (at 100° of the scale) and
press the STOP switch. "STEP" disappears from the dis-
play, and the machine enters the standby state.

e Inivy |

STOP
POSITION

= NH

The adjustment of the rotary hook is completed and the
timing is stored. The rotary hook returns to the stop po-
sition accordingly.

=
5;1 C

S —
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4. Adjusting the clearance between the rotary hook and the inner rotary
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1. The clearance between the rotary hook @ and the inner

rotary hook stopper @ should be enough to pass the
thread through the clearance easily.

. Loosen the two screws @ to adjust the clearance between

the rotary hook and the inner rotary hook stopper to 1-
1.5mm.

. Lower the needle. Make sure that the inner rotary hook

stopper @ is inserted into the center of the groove of the

rotary hook @.

Notes:

« If the rotary hook stopper does not come to the center
of the needle, the needle or the needle bar may be bent.
If both are not bent, replace the rotary stopper with a
new one.

« If there is no problem with the needle or the needle bar,
set the needle to its bottom dead center to check if the
needle comes to the center of the shaft of the outer ro-
tary hook.

If it does, move the needle plate base to the left and
right to center the needle.

(At this time, re-adjust the thread trimmer.)

If it does not, adjust the needle penetration position.
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5. Adjustment of Presser Foot Height
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Turn the power switch off.

Select the needle bar @ No.1.

Loosen the screw @ of the presser foot @, and adjust the presser foot @ until it comes above the cloth top surface when
it is at the bottom dead center (where the pulley indication mark"&Z' and the cover indication mark "&i'are aligned).

-

djusting the position of the presser shaft
~
e Tnivd
STOP
POSITION
/

. Turn the pulley to set the presser foot to its lowest posi-

tion. (Turn the pulley until (5&>mark on the pulley is aligned
with the one on the belt cover.)

. Loosen the screw @ of the presser shaft clamp @ using a

screwdriver inserted through the hole in the side of the
machine head. Adjust the position of the presser shaft @
so that the presser shaft @ is 43.9mm.

[Adjustment]

Turn the pulley until the &5&mark on the pulley is aligned
with the one on the belt cover. Attach the presser foot
0, which is lowered to the bottom dead point, to the
presser shaft clamp @. Loosen the screw @ of the presser
shaft clamp @ at the place where the bottom of the presser
foot makes contact with the needle plate (for holder base).

. Scurely tighten the screw @ of the presser shaft clamp

. Make sure that the needle is inserted into the center of

the hole in the presser foot @ when it is lowerd.
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6. Adjustment of Thread Trimmer

6-1. Attaching the Fixed Knife

-

-

~

)

Attach the fixed knife @ to the pin @ and move it back-
ward to the end of the slot, then mount it there.

6-2. Checking the Movable Knife Position

s

Triangle part of
movable knife

~
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1. Turn the power switch on and wait until the hoop home
position detection is finished.

2. Press the JOG switch (/\) immediately after pressing the
Emergency stop button.

©

Adjust the movable knife position in this state.
3. Loosen two bolts @ that connect the thread trimmer con-

necting rods B @ and C @.

4. Tighten the two bolts @ until the triangle part of the mov-
able knife @ is projected by 1 mm from the fixed knife @.
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Chapter 3 Standard Adjustment

* Precautions for tightening the two bolts @:

The thread trimmer connecting rod B @ has a backlash
of about 0.1 - 0.2 mm back and forth. Tighten the two
bolts @ while pulling them forward by the backlash
amount.

Tighten the two bolts @ so that the thread trimmer con-
necting rods B @ and C @ are positioned in a straight
line.

5. After adjustment is finished, reset the emergency stop

button.
"STOP" stops blinking and disappears.

. Turn the power switch off once, then on again. Check

that the clearance between the movable knife @ and the
fixed knife @ is 1 mm.

. When adjusting again, follow the step 2 and after.

Note:
When the movable knife is retracted too much, a thread
trimming error may occur.
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. _________________________________________________________________________________________________________________________________|

If thread trimming error often occurs

4 ™ When the upper thread is trimmed, a thread trimming error
occurs due to inappropriate pressure between the movable
and fixed knives even if they make contact with each other.
In this case, put one or two spacers @ between the movable
knife @ and the needle plate base @ to adjust the pressure.

Note:

Adjust the pressure between the fixed and movable
knives by putting two threads of rayon 122 between them
and carrying out thread trimming.
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7. Adjusting the thread wiper
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1. Move the solenoid arm @ in the direction of the arrow with your finger. Loosen the three bolts @ to adjust the thread
hook @ so that it can move easily.

2. If there is a difference in motion between needle bars no. 1 and no. 9, loosen the four screws @, and move the thread
presser base @ in the direction of the arrow.
Adjust it so as not to make contact with the presser foot @ when it is raised by the solenoid.

3. Move the finger guard plate @ vertically until the surface of the finger guard @ is aligned with the tips of the needles.
Notes:
« Ifthe finger guard plate is inclined or excessively pushed toward the needle during color change, the presser foot may come

into contact with the finger guard.

* In this case, move the bolt @ of the finger guard @ back and forth to adjust it.
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8. Adjusting the jump solenoid
4 N

- /

1. Make sure that the projection of the jump bracket @ completely fits into the recess of the needle bar clamp @. (Refer to
figure A))

2. Make the jump rotary pipe @ of the jump rotary body assy @ make contact with the jump bracket @. Make the plunger
@ of the jump solenoid @ make contact with the jump rotary body shaft @, which is opposite the jump rotary body ©.
Place the solenoid cushion @ between the jump solenoid @ and the set collar @, and tighten the set screw @.

3. Adjust the jump guide shaft @ and the set collar @ so that the needle bar clamp @ can be taken off the jump bracket @
when the plunger @ of the jump solenoid @ is at the stroke end.

Note:
After adjustment, make sure that, at low speed, the jump solenoid always jumps and returns to its original position as
shown in the above enlarged figure, part A.
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9. Adjusting the switch
BES-960BC
4 N

Select needle bar no.6, and turn off the power.

Remove screws, the UR cover @, the UR switch cover @, and the cover ©.

Note:

When removing the UR switch cover, remove the emergency stop switch connector.

N

' ™ 3. Turn the change pulley @ to set needle bar no. 1.

4. Attach the emergency stop switch connector of the UR
switch cover @. The UR switch cover @ will hang down.
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1. Select needle bar no.6, and turn off the power.

2. Remove screws, the UR cover @, the UR switch cover @, and the cover ©.
Note:

When removing the UR switch cover, remove the emergency stop switch connector.

' ™\ 3. Turn the change pulley O to set needle bar no. 1.

4. Attach the emergency stop switch connector of the UR
switch cover @. The UR switch cover ® will hang down.
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5. While pressing the jog switch (/) on the machine panel, turn on the power.
®

(]

®
Note:
When turning on the power along with simultaneously pushing the jog switch (V/), the home positioning of the carriage is not
performed. Since it is not in the home position, do not perform normal sewing.

6. While pressing the stop switch, press the jog switch (A) to enter the test mode. "tcut" will appear.

N
M

Press the jog switch ) to display "Foot."

=

7. Make sure "Foot" appears, and press the start switch. The presser foot will lower.

START

e ™\ 8. Match the slot of the W motor sensor plate @ and g 3
mm diameter hole in the head @, and insert the gauge
pin @ to secure the W motor sensor plate @.
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e ™ 9. Loosen the two screws @, and vertically move the micro
switch holder @, which is on the lower right of the head,
until the switch @ is turned on, and then secure the mi-
cro switch holder @.

« When the switch @ is on, the buzzer sounds and the
MENDING lamp (green) on the head is lit.

Note:

Secure the micro switch holder @ in the position just af-
ter the switch @ is on.

If it is secured at a higher position at that time, the presser
foot may retract at a lower position.

10.Remove the gauge pin @, and adjust the switch on each
head in order.

- J

11.After all heads are adjusted, make sure the presser foot rises and lowers normally by pressing the jog keys (/) and (V) on the

panel.
« In particular, make sure the presser foot does not make contact with the thread clamp when the presser foot is rising.

ANV

12.Press the stop switch twice to finish the test mode, and turn off the machine.

13.Turn the change pulley @ to select needle bar no. 6, and reattach the covers.

14.Turn on the power. Make sure that the presser foot rises and the carriage moves to the home position.
« If"STOP" appears at this time, the emergency stop switch connector of the UR switch cover may not be attached.
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10. Adjusting the timing belt tension

10-1. Timing belt X

4 N
320 320
|
o %
1. Remove the screws @, and the X-feed cover @.
2. Move the X-feed frame @ all the way towards the pulse motor.
3. Loosen the two screws of X-pulley bracket B @ and the four screws @ of the X-feed bracket @.
4. Turn the adjusting screw @ to adjust the belt tension.

Clockwise: Tension will be increased.
Anti-clockwise: Tension will be decreased.

Tighten the screws of X-pulley bracket B @ and the X-feed bracket @. Adjust the belt tension so that the slack will be
approx. 10 mm with a load of 14.7 N (1.5 kgf) applied to the place indicated by the arrows as shown in the above figure.
Turn on the power to magnetize the X motors @ on both sides. Secure the X-feed bracket @ using the screws @ so that
they are in the center of each hole. Secure another X-feed bracket @ in the same way.

Note:
The screws @ should be central in every hole.

When measuring the slack using a sonic tension meter manufactured by Unitta Inc.,

input the following:
Weight: 4.0
Width: 20
Span: 806
When measuring at point A

Adjust the belt tension so that a sonic tension meter applies 21+1 kgf to the belt when it bounces at point A.

At this time, nothing should be making contact with the belt.
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10-2. Timing belt Y
4 N

- /

Remove the screws @ and the X-feed cover @.

Remove the 13 screws @ from the Y-feed frame @. Remove the Y-feed frame @ from the Y carriage @ and the rail
connecting plate @, and shift the Y-feed frame @ toward the front.

3. Viewed from the top of the Y carriage @, loosen the 16 bolts @ of the timing belt setting plate@® from the holes of the Y
carriage @. (Do not remove them.)

N
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7 4. Loosen the eight bolts @ securing the Y pulley bracket

0.
5. Turn the tension adjusting bolts ® of the Y-feed cover
support plate @® to adjust the belt tension.

Clockwise: Tension will be increased.
Anti-clockwise: Tension will be decreased.

- J
~
265mm
The front of the machine o
|
- J
6. Move the Y carriage @ all the way backward (from the front of the machine) until it makes contact with stopper R @.
7. Tighten the screws @ of the timing belt setting plate @ which is on either timing belt Y to be measured. Apply a load of
14.7 N (1.5 kgf) to the position 265 mm away from the pulley @ at the front, and adjust the belt tension so that the slack
will be approx. 7 mm.
Note:
Do not adjust the belt tension when the timing belt setting plates on both sides are secured.
When measuring the slack using a sonic tension meter manufactured by Unitta Inc.,
input the following:
Weight: 4.0
Width: 20
Span: 640
When measuring at point A
Adjust the belt tension so that a sonic tension meter applies 21+1 kgf.
Note:
Before measuring the slack of the belt, tighten the eight bolts @ securing the Y-pulley bracket .
8. After adjusting the tension of the four belts, tighten the bolts @ of the timing belt setting plate ©.

Note:
After replacement, make sure that Y-feed resistance is 15 kgf with the tubular frame on, and 16 kgf with the
cap frame attachment on. If the resistance is too great, adjust the Y carriage.
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4 N

- %

Positioning Y-feed frame (Perform from the rear of the machine.)

1. Remove the screws, and table covers L @ and R ©.

2. From the back of the frame, reinsert post LB @ that is the third from the left, and post LB @ that is the third from the
right, into the extreme left and right holes on the second steel tube, respectively.

3. Press the Y-feed frame @ against posts LB @ and @ and secure it using the 13 screws @.

4. Return posts LB @ and @ to their previous positions.
Note:
When the Y-feed frame @ is secured and the screw holes do not match, loosen the bolts of coupling 15 @ connected to
the connecting shaft @, and move the Y carriage @ or the rail connecting plate {® back and forth to adjust the positions
of the screw holes.
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11. Adjusting the driving wire
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Note:

1. Loosen the four bolts @ of the pulley base @, and turn

the bolt @ to adjust the wire tension.

2. Move the rail connecting plate @ all the way backward

(viewed from the front), and adjust the wire tension so
that the slack will be approx. 8 mm with a load of 14.7 N
(1.5 kgf) applied to the position 240 mm away from the
pulley at the front.

Note:

Before measuring the slack, tighten the four bolts @ to
secure the pulley base.

When measuring the slack using a sonic
tension meter manufactured by Unitta

Inc., input the following:
Weight: 19.1

Width: 1

Span: 480

When measuring at point A
Adjust the belt tension so that a sonic tension meter ap-
plies 21+1 kgf to the belt.

After replacement, make sure that Y-feed resistance is 15 kgf with the tubular frame on, and 16 kgf with the

cap frame attachment on. If the resistance is too great, adjust the Y carriage.
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12. Adjusting the Y-carriage

The sliding resistance of the Y carriage with the tubular frame on is 147 N (15 kgf), and with the cap frame attachment on,
157 N (16 kgf). If the measured sliding resistance is greater than these standard values, adjust the Y carriage as follows:

How to measure the sliding resistance of the Y carriage

» Using a push-pull gauge, slowly press the place where the Y-feed frame @ makes contact with the Y carriage @ in the direction
of the arrow, and measure the sliding resistance of the Y-carriage for all of its stroke. (Compare the maximum measured sliding
resistance to the standard value.)

4 N

It
S~

- %

« If the Y-carriage movement is impeded, perform the following adjustments starting with step 1 until the resistance is equal to the
standard value.

« Ifthe Y carriage gradually becomes impeded as it is moved from the back to the front or in the latter half of the movement to the
front, perform step 4.

Note:
After each adjustment, do not fail to measure the sliding resistance of the Y carriage in the manner described above.
* Remove the X-feed cover © and the button head screws @ to separate the Y-feed frame @ and the rail connecting plate @, and

measure the resistance of the Y-carriage @.

4 N
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12-1. When the sliding resistance of the Y-carriage is below the
standard value

Check the clearance between the Y-feed frame @ and the rail connecting plate @.

When there is no clearance
Move the Y-feed frame @ as close as possible to the needle plate side when viewed from the rear of the machine, and
tighten the button head screws @.

Note:

When a button head screw can not be inserted into a hole in the rail connecting plate @, move the Y-feed frame @,
temporarily insert another button head screw into the hole, and securely tighten the button head screw which is on the
needle plate side.

When there is clearance
Insert the washer @ between the Y-feed frame @ and the rail connecting plate @, and tighten the button head screws @
and the spring washers @.

4 N

- /

« After adjustment, measure the sliding resistance of the Y-carriage again. If the measured resistance is still not equal to the
standard value, perform step 2.
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12-2. When the sliding resistance of the Y-carriage is over the stan-
dard value
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Loosen the bolts @ on both sides of the Y-carriage @, raise
the Y-carriage @ to adjust the clearance between the Y car-
riage @ and the Y-feed frame, and retighten the bolts @.

Loosen the bolts @ to separate the rail connecting plate @
and the linear guide @, raise the rail connecting plate © so
as not to leave a gap between the felt @ on the back of the Y-
feed frame @ and the bed cover @, and then retighten the
bolts .

Note:

When the position of the rail connecting plate @ is
changed as described above, the clearance between the
tubular frame and the needle plate may become greater,
resulting in the needle plate rattling during sewing.

Do not raise the front (the needle plate side) of the rail
connecting plate @ too much.

After this adjustment, measure the sliding resistance of the Y-carriage again. If it is still over the standard value, make adjust-

ment written in 12-3.
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12-3. When the sliding resistance of the Y-carriage is over the stan-
dard value even after adjustment 2

Remove both Y-feed covers U @, measure the sliding resistance of the Y-carriage again. If the sliding resistance becomes
less, check the following items:

4 "\ ¢ Checkif Y-feed covers U @ that hold spacer felt @ down are
deformed. If they are, straighten them.

* When the sliding resistance becomes great before and after
the Y-carriage, reattach the Y-feed cover support plates @
and O as high as possible.

Notes:

e If Y-feed cover U is raised too much, it may creak during
sewing. Do not change its position more than neces-
sary. (To prevent vibration, have the Y feed cover U just
make contact with the Y carriage.)

¢ Finish adjustments 1 to 3 when the sliding resistance is
equal to the standard value.

There is no need to perform all adjustments.

- /

12-4. When linear guide 505L, which is attached to machine head
No.3, is not parallel to the top surface of the bed

4 7\ e« Loosen the bolts of linear guide @, move the Y-feed frame to
adjust the height of linear guide 505L @ at both ends of the
stroke. (The felts should just touch the top surface of the
bed.)
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13. Adjusting the rotary encoder and sensor PCB

« The rotary encoder and sensor PCB is used to detect the needle stop position and synchronize hoop motion.
* When the machine stops after thread trimming or is stopped for an emergency during sewing, the needle bar is in the jump
condition (stopped in the raised position), and its thread take-up stops at the same position as the other eight.

13-1. Adjusting the machine stop position signal

Use the [ECd] test mode on the operation panel.

4 ™ 1. Turn on the power, and select the [ECd] test mode on the

operation panel.
Refer to page 76, "Test mode" for details.

=30

®
90° 2. Turn pulley B @ in the rotation direction until the stop
position mark on the pulley indicates 90 degrees on the
belt.
”ggp‘ At this time, the buzzer should beep. Loosen the screws
POSITION @ to adjust the position of the dog ©.

* When pulley B is turned 90 - 110 degrees, a correctly ad-
justed stop position signal outputs "U-H," or "U-L" on the
panel.

o Jimivl |

STOP
POSITION

= NH

== N.D

S J
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13-2. Adjusting the synchronizing signal

Use the [ECd] test mode on the operation panel.

4 ™ 1. Turn on the power, and select the [ECd] test mode on the
operation panel.
Refer to page 76, "Test mode" for details.

o £= [

2. Turn the pulley in the rotation direction until the stop
position mark on the pulley indicates 165 degrees on the

belt.
At this time the buzzer should beep. Loosen the screws
i @ to adjust the angle of the encoder adjustment plate @.

STOP
POSITION

“I NH

Encoder

* When the pulley is turned 165 - 170 degrees, a correctly
adjusted stop position signal outputs "-dL," or "-dH" on
the panel.

din i |
STOP
POSITION

e N.H

== N.D
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14. Adjusting the bobbin winder
14-1. Positioning the bobbin winder claw

4 N
\_ /
1. Remove the two screws @, and the bobbin winder set @.

2. Move the bobbin presser @ toward the bobbin winder shaft @ just before it reaches the position where thread winding

ends.

. Tighten the two screws @ so that the spring plate @ is at the stepped section of the bobbin winder claw @.

14-2. Positioning the bobbin presser

d N
- /
Loosen the screw @, and adjust the bobbin presser ® by moving it so that the proper amount of thread can be wound on
the bobbin.

Notes:

72

If the thread is not wound evenly on the bobbin, loosen the screw @, and move the thread guide @ to the right and left. To
wind more thread on the bobbin, loosen the screw @, and move the bobbin presser @.

If the thread comes out of the thread guide @, loosen the knob @. If the thread is wound too loose, tighten the knob @.
The bobbin winder motor does not operate if the circuit protector @ has tripped. In such a case, leave the circuit protector
until it has cooled off, then reset it. (If the protector is not left to cool off and you reset it by pressing it, the protector will
immediately trip again.)
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15. Adjusting the wire of the cap frame attachment

15-1. Adjusting the wire tension
e ™

- /

1. Loosen the screw @, and adjust the wire tension @ by tightening the screw @ so that the wire is equally tensioned at
each end.

2. After adjustment, tighten the screw @.

3. Move the wire base @ to either side. Adjust the wire tension so that the slack will be 8 mm with a load of 14.7 - 24.7 N
(1.5 - 2.5 kgf) applied to the middle of the wire @, as shown in the figure.
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15-2. Adjusting the feed roller
e ™

1

®
=

- J

When the cap frame sash @ moves in the X direction, make sure that the feed roller @ turns.
If it does not turn, loosen the two set screws @ and retighten the bearings @ on both sides.
(Make sure that there is a 0.5 mm clearance for the bearing @.)

15-3. Adjusting cap support plates L and R

e ~ Loosen the nut @, and move cap support plates L @ and R
® up and down to adjust their heights 0.5 mm above the
top of the needle plate ©.

0.5mm
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15-4. Adjusting the presser foot height
4 N

B A

STOP
POSITION /\9

)

0.5mm
=)

- /

1. Turn the pulley @ until the "% mark on the pulley @ is aligned with the "% mark on the belt cover.
2. Loosen the screw @, and adjust the presser foot height by moving it up and down so that there is a 0.5 mm clearance
between the needle plate @ and the presser foot ©.
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Chapter 4 Test mode

[Test mode on the operation panel]
1. Starting test mode

With the PC in standby mode, press the STOP switch and jog switch (A). "tcut" appears in the window (7 segment LED), and
the machine controller will enter test mode 1.

With the machine stopped, press the STOP switch and jog switch (V/). "AJSt" appears in the window (7 segment LED), and the
machine controller will enter test mode 2.

2. Selecting test mode menu

Jog switches (<J,>) are used to indicate test mode menus from "tcut" to "A_go" on the 7 segment LED.
In test mode 2, only "AJSt" (rotary hook meeting point adjustment) menu appears.

tcut
CASE
org
Ecd
dISP
Foot
SOL
FEEd
PLUS
AJSt
PH-P
AC
Port
7LEd
HEAd :
bEEP
A_go

: Thread trimmer adjustment

Needle bar case test

: Home position searching test

: Encoder signal test

: Switches and LEDs test (operation panel and machine head)
. Presser foot test

: Solenoid test

: Driving shaft rotation test

: Stitch compensation

. Rotary hook meeting point adjustment

: Program version indication for heads and operation panel
: Power voltage and frequency indication

: Port check

1 7 segment LED indication test

Machine head communication test

: Error sound switching
: Automatic start at the end of mending

» Select a test item and press the START switch. The selected test starts.

« When the stop switch is pressed while any test item from "tcut" to "A_go" is indicated on the 7 segment LED, the machine
controller exits the test mode and returns to the previous condition before the test mode.

* "A_go" does not appear when the PC controller is equipped with the automatic start function at the end of mending.

76
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3. Test mode functions
3-1. Thread trimmer adjustment

1. Indication "tcut" will blink on the 7 segment LED, and the head will be ready for adjustment of the thread trimmer.
(Refer to "Adjustment of Thread Trimmer" in BES-960BC instruction manual.)

2. Press the STOP switch after the thread trimmer has been adjusted.

3. Indication "tcut" on the 7 segment LED, which was blinking, will return to its usual status.

3-2. Needle bar case test

1. The 7 segment LED shows "**-?."

-9

I
|
|
|
|
|
|
|

N —— e [P
Potentiometer value ——2 4 Needle bar number

2. Press the left switch to change the needle bar to the next toward needle bar no.9 (for nine needles).

<4, >

3. Press the right switch to change the needle bar to the next toward needle bar no.1.

G
<y P>

When the needle bar case is positioned at needle bar no.1 (standard position) and "19-1" appears on the display, the
buzzer will beep.

If the buzzer does not beep, adjust the potentiometer so that buzzer will beep when the heedle barcase is at needle bar
no.1l and "19-1" appears on the display.

4. Press the check switch to display S-** on the 7 segment LED. Change needle bar movement speed.

* **is a number that will be determined as a parameter of speed when the needle bar case moves; the number can be set from
5 (fastest) to 30 (slowest).

« Jog switch (/) is used to decrease needle bar case speed parameter number one by one and increase movement speed.

¢ Jog switch (V) is used to increase needle bar case speed parameter number one by one and decrease movement speed.

* When the start switch is pressed, "1-9" (for nine needles) will appear on the 7 segment LED, and the needle bar case endurance
test will start. Press the stop switch to finish the test.

* When the thread trimming switch is pressed, "1-9" (for the BES-960) will appear on the 7 segment LED, and the thread trimming
test will start. Press the stop switch to finish the test.

* When the stop switch is pressed, the machine controller will return to the needle bar case test mode.

5. After needle bar case test, press the stop switch. Indication "CASE" will appear on the 7 segment LED.
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3-3. Home position searching test

1. The 7 segment LED shows "C-F."

2. Press jog switch (>) or ().
(>>): The 7 segment LED shows "FLA" with 3 beeps and the frame moves to the holder base frame home position.
(<): The 7 segment LED shows "CAP" with 3 beeps and the frame moves to the cap frame home position.

3. Press the STOP switch to finish home position searching test. The 7 segment LED will show "Org."

3-4. Encoder signal test

1. In the range of the needle up stop position (while the indicator on the pulley is in the range from 90 degrees to 110
degrees), turn the pulley. The buzzer will beep and "U-*" will appear on the 7 segment LED.

1 I

iR : | !
STOP | !
POSITION ' ’ | ' |
s N.H ’ , : I , ]
- | —
N L 1 !

"H" or "L" will appear here.

2. In the range of the synchronizing signal (while the indicator on the pulley is in the range from 165 degrees to 170
degrees), turn the pulley. The buzzer will beep and "-d*" will appear on the 7 segment LED.

e Jlmivd |
STOP
POSITION

. NH -

1
L

——
"H" or "L" will appear here.

Note:
" will be "H" or "L" alternatively while the pulley rotates, it depending on the angle of the pulley.

3. Press the stop switch to finish the encoder signal test. "Ecd" will appear on the 7 segment LED.
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3-5. Switch and LED test on operation panel and head

1. Indication "dISP" will blink on the 7 segment LED.
2. Set each of drive switch, mending switch, and step forward/backward switch as follows to test their LEDs.

1 ™
I I
| |
| |
| I THREAD SENSOR Switch LED
| | lamp
| ; HEAD switch® HEAD switch: OFF. STEP BACK/FWD switch: OFF | THREAD SENSOR lamp is not lit.
| OFF ;
L .
| . l MENDING lamp HEAD switch: ON : STEP BACK THREAD SENSOR lamp is lit.
| ENDING | ‘
O_ : MENDING switch HEAD switch: ON STEP FWD THREAD SENSOR lamp blinks.
: HEAD switch: OFF} MENDING lamp is not lit.
| B
| STEP EACK’FWD HEAD switch: ON . HEAD switch: OFF MENDING lamp is lit.
switc :
} HEAD switch: ON : HEAD switch: ON MENDING lamp blinks.
I :
I
I
|
/

3. Press the start switch. The numbers from 10 to 1500 appear in order in multiples of 10.
Note:
If the test is finished halfway, press the stop switch.

4. Press the check switch to test switches. When a switch is pressed, the indication on the 7 segment LED will vary as
follows:

No switch pressed: "P-FF"
[Start] switch: "P-0A"
[Stop] switch: "P-Ob"
[Thread trimming] switch: "P-41"
[Hoop feed] switch: "P-40"
[Needle bar change: left]: "P-44"
[Needle bar change: right]:  "P-43"
[left] switch: "P-05"
[right] switch: "P-04"
[up] switch: "P-06"
[down] switch: "P-07"

5. Press the stop switch twice to finish the switch and LED tests. The indication "dISP" on the 7 segment LED, which was
blinking, will return to its usual status.
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3

1.

3.
4

3

1.

80

-6. Presser foot test

With "Foot" indicated on the 7 segment LED, press the start switch. The presser feet of all heads will be lowered and "F-
00" will appear.

Note:

"xxtof "F-**" shows the status of the presser foot sensor on each head using a hexadecimal number.
The 7 segment LED shows for example:

"F-20" when the presser feet of head 6 are raised using the manual lever.

"F-10" when the presser feet of head 5 are raised using the manual lever.

"F-08" when the presser feet of head 4 are raised using the manual lever.

"F-04" when the presser feet of head 3 are raised using the manual lever.

"F-02" when the presser feet of head 2 are raised using the manual lever.

"F-01" when the presser feet of head 1 are raised using the manual lever.

Press the jog switch (A\). The presser feet of all heads will be raised, and "F-3F" will appear on the 7 segment LED with a buzzer
sounding.

Note:

When the indication is not "F-00," the buzzer will beep.

Press the jog switch (/). The presser feet of all heads will be lowered, and "F-00" will appear.

Press the stop switch to finish the presser foot test. "Foot" will appear on the 7 segment LED.

-7. Solenoid test

With "SOL" indicated on the 7 segment LED, press the start switch. The presser feet of all heads will be lowered, and
"F-00" will appear on the 7 segment LED.

Note:

"*xtof "S-**" shows the status of the wiper sensor on each head using a hexadecimal number.
The 7 segment LED shows for example:

"F-20" when the wiper of the head 6 only is advanced.

"F-0" when the wiper of the head 5 only is advanced.

"F-08" when the wiper of the head 4 only is advanced.

"F-04" when the wiper of the head 3 only is advanced.

"F-02" when the wiper of the head 2 only is advanced.

"F-01" when the wiper of the head 1 only is advanced.

Press the jog switch (/\), the check switch, or the hoop feed switch to execute the following functions:
Jog switch (A): Operates the wiper solenoid once.

Check switch: Repeats operation of the jump solenoid. (Press the stop switch to finish it.)
Hoop feed switch: Keeps the jump solenoid activated.

Press the stop switch to finish the solenoid test. "SOL" will appear on the 7 segment LED.
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3-8. Driving shaft rotation test

1. Press either of the following switches to set the rotation of the driving shaft:

Switch Description
Needle bar change < — > Sets rotation speed to +50. (Can increase up to 1200.)
left switch AL The set rotation speed will appear on the 7 segment LED.
Needle bar change < — > Sets rotation speed to -50. (Can decrease to 1000.)
right switch L The set rotation speed will appear on the 7 segment LED.
Jog switch v Do not press these keys during this test.
Jog switch q Do not press these keys during this test.

Thread trimmin
switch 9 Do not press these keys during this test.

Check switch () Do not press these keys during this test.

2. Press the jog switch (right) or (up) or the hoop feed switch to rotate the driving shaft.

The driving shaft will rotate and can be stopped using the stop switch.

3-9. Stitch compensation

Stitch compensation can be set in increments of 0.1 mm from 0.0 mm to 1.0 mm.
The set stitch compensation value is kept memorized in a program even when the power of the machine is turned off. It is
unnecessary to set it again every time the power is turned on.
1. With the machine in standby mode, press the stop switch and the jog switch (up) to enter the test mode.
Note:
This function can be used as long as the machine is in standby mode.
2. Press the jog switch (right) to select "PLUS" from the test menu.
3. While sewing is suspended, stitch compensation can not be changed.
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4. Press the start switch. "XXYY" will appear on the 7 segment LED.
XX: X stitch compensation value
YY: Y stitch compensation value

5. Use the jog switches to set the stitch compensation value as follows:
Jog switch (<]): Decreases the X stitch compensation value in increments of 1 (0.1 mm) (Min. 0)
Jog switch (B>): Increases the X stitch compensation value in increments of 1 (0.1 mm). (Max. 10)
Jog switch ({/): Decreases the Y stitch compensation value in increments of 1 (0.1 mm) (Min. 0)
Jog switch (A): Increases the Y stitch compensation value in increments of 1 (0.1 mm). (Max. 10)

6. After the stitch compensation has been completed, press the stop switch. "PLUS" will reappear on the 7 segment LED.
7. Press the stop switch again to exit the test mode.
Note:
If the stitch is compensated too much, the pattern shape may be deformed. Confirm the finished pattern and compen-
sate the stitch appropriately.

82 BES-960BC.1260BC



Chapter 4 Test mode

3-10. Adjusting the timing between the needle and the rotary hook

1. Select "AJSt" test mode, and press the start switch. "StEP" will appear on the 7 segment LED, and all rotary hooks will
rotate until their specified meeting points.
2. Using the step forward/backward switch on the head, adjust the meeting point as follows:
Step forward switch: Rotates the rotary hook clockwise by inching.
Step backward switch: Rotates the rotary hook anti-clockwise by inching.
3. After adjustment for all rotary hooks has been completed, press the stop switch. "AJSt" will appear on the 7 segment
LED.
Note:
When this adjustment has been performed in test mode 2, the test mode ends.
As to the details, refer to chapter 3, "3. Adjustment of Timing Between Needle and Rotary Hook."

3-11. Program version indication on the operation panel and head
display

4 N 1. With "PH-P" indicated on the 7 segment LED, press the

start switch.

H- P

START
Operation panel
T T T
I
] : : _' 2. The versions of the operation panel, heads 1-4, and heads
} ] | C- 5-6 will appear on the 7 segment LED in order.
| [ '
[ ! {
1 | H
Heads no.1-4

I
-I

C

Heads no. 5 and 6

]

T
-_—— | ——
I
o’ | e’ | l . ) . )
, | ’ | I 3. After versions have been indicated, "PH-P" will reappear
— : g ! on the 7 segment LED.
| |
- J
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3-12. Power voltage and frequency indication

e N 1. With "AC" indicated on the 7 segment LED, press the start
switch.

I3

START

2. The voltage measured on the machine will appear on the
7 segment LED.

4—' i _’ i ’_, i ’_7 3. Errrt]a:.s the check switch to indicate the frequency for a
PlUCiL
= ===

u2)
T T T
i
| F l | |l ’ 4. Press the stop switch to finish the indication. "AC" will
Ao ol
| I !

’ ' reappear on the 7 segment LED.
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3-13. Port check

1. "P--" will appear on the 7 segment LED.
2. Press the jog switch (A), (I>), or (V) to check each port.

(A)
>)
(V)

Indicates the condition of external port A using a hexadecimal code, "PA**."
Indicates the condition of external port B using a hexadecimal code, "PB**."
Indicates the condition of external port C using a hexadecimal code, "PC**."

When the stop switch is pressed, the indication will be finished. "P--" will reappear on the 7 segment LED.
3. With "P--" indicated on the 7 segment LED, press the stop switch to finish the port check. "Port" will appear on the 7

segment LED.

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
Head 6 bed Head 4 bed Head 2 bed
Port A 0 0 0 0 1 retracting flag retracting flag retracting flag

1: Retracted

1: Retracted

1: Retracted

X over-current

Y over-current

X home position

Y home position

-X area sensor

Port B 1: X over-current 1: Y over-current sensor 0->1 sensor 0->1 1: Area over +.X area sensor 1 1
0: Normal 0: Normal Goes tohome Goes to home 0: Inside Area 1. Area over
position. position.
Cooling fan Lower shaft Main shaft
motor stop plug CPU error flag CPU error flag
Port C 1: Stop 0: Lower shaft error | 0: Driving shaft error 0 0 0 0 0
0: Rotate 1: No error 1: No error
Meaning of code on 7 segment LED
L |
_’ | | | BTl 7 | 6 | 5 | 4 BT 3 | 2] 1| 0
L | | |
| ; ! | I r
’ I { { l L 0 0 0 0 L 0 0 0 0
1 ; i | ! o 0] 0] 1 l'1oflo]o|1
"A" "b," or "c" will appear here. ’j 0 0 1 0 E 0 0 1 0
Fllolo 11 |Fd[o]o|1]1
Hlolr]o|o||Y]o]|1]o0o]o
Clola]lol1|§lo]1]o]1
Ellolr]1lo||fFlo|l1]1]o
Jlol a2 ] o|l1]1]1
Hilx1]olo|lo|Hl1]o0o|o]o
Ol1]ofjo|1|H|1|0]|o0]1
Hil1]lo|1]o||H | 1|o]1]o0
BElir|lo|r |1 H|1| 01|21
r r
L 1 1 0 0 L 1 1 0 0
Al 1] 1]o 14|11 ]0]1
FEllala s o|Flr]1]1]o
| T A O A - R
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3-14. 7 segment LED indication test

1. With "7LEd" indicated on the 7 segment LED, press the start switch.
2. The 7 segment LED indication test will start. Each segment that consists of a character to be displayed on the 7 segment

LED will appear in order repeatedly.

3. After 7 segment LED indication test has been completed, "7LEd" will reappear on the 7 segment LED.
4. Press the stop switch to exit from the setting mode.
5. Press the stop switch again to exit from the test mode.

3-15. Machine head communication test

1. With "HEAD" indicated on the 7 segment LED, press the start switch.
2. The machine head communication test will start, and each process of the test will be indicated by the position of "-"

moving on the 7 segment LED.

3. If an error occurs halfway, its error code will appear; if the test has finished normally, "E-00" will appear.
4. After the test has been completed, press the stop switch.
5. Press the stop switch again to exit from the test mode.

3-16. Error sound switching

1.

2.
3.

"on" (with error sound) or "OFF" (without error sound) appears on the 7 segment LED.

Note:

This indication will be initialized when the power is turned on.

Press the check switch to switch on / OFF of the error sound.

Press the stop switch to finish the setting of error sound. "bEEP" will appear on the 7 segment LED.

3-17. Automatic start at the end of mending

When embroidering was suspended due to thread breakage and then restarted after returning the needle to a position just
before where the thread was broken using the step back switch, with the previous version the machine always stopped 5
stitches before the position where the thread was broken.

This function enables the machine to stop at that position for just for 0.5 seconds and automatically restart embroidering,
operators not needing to do anything on the machine at that time.

1.

2
3.
4

86

While the machine is in standby mode, press the stop switch and the jog switch (up) to enter the test mode. (This
function is not available except while the machine is in standby mode.)

. Press the jog switch ([>) or (<) to select "A_go" from the test menu.

Press the start switch to indicate OFF or on on the 7 segment LED.

. Press the check switch to change the current setting.

OFF: Deactivates the automatic start at the end of mending.

on: Activates the automatic start at the end of mending.

After the setting has been done, press the stop switch to exit from the setting mode.

Press the stop switch again to exit from the test mode.

Note:

» The setting of this function is kept memorized in a program even when the power of the machine is turned off. It is
unnecessary to set it again every time the power is turned on.

« If this function is not installed in the machine controller, adjust this setting on the PC controller. (Refer to the instruc-
tion manual.)
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[Test mode and each function on the PC]

Note:
Most functions are performed on the PC, however the emergency stop switch can not be controlled from the PC.
Turn off the power of the machine in the case of unavoidable circumstances.

1. PC test mode

Operation on the PC

1. Make the window for the machine to be tested active. Click on [Test] in the [Operation] menu.
2. The dialogue box will open. Input 960 (Password Common to BES-960 and 1260), and click on [OK].

Wieww Toal

Start Zending
Stop Machine @ E x ® E

Cancel Embroidering

Settings  Window Help

Home Position ':'J"r':'—
Step BB

leave Embraidery Pasition Tubular (A1
Centering Pattern Speed 0]

Test

3. Test mode menu list 1 will open. Test modes are arranged in hierarchical order; see "Test mode menu list" for details.
A menu screen has the menu title and available commands in the current level. Click on a command number, then
[Send] to execute the command. You can also select a command using a number key and Enter key on the keyboard.
If the command you select is a command to enter the next menu, the next menu appears; if you select a command to
display results, the results appears.
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Command number

buttons

Henu

6 36 36 I 36 I 36 36 3636 IE I3 I3 I 36 36 I3 I I
* WELCOHME TO TEST MODE =
36 3E 3 36 36 3 36 36 36 36 3 336 363 36 36336 33 W
<< MEWNOD LIST 1 x> — Menu screen
.MENU LIST 2

.BC TEST HEHU

.PROGEAH VEER.

.O¥ER FPULSE SET

Hail from Sewing machine.
.TEST HCODE EHD

[m i O L

Buttons to save the contents
of the result screen in a file

and exit it.
Button to send Send Fesult Start savingl Stop savingl
selected command to
machine controller e Results for a command

When finishing the test mode, return to the original stage from the current stage, and select command "6.TEST MODE
END" to close the test mode dialogue.

When executing save start, the contents of all result screens until save stop is executed will be saved in a file that has been

specified.

2. Confirming the program version
<Version for machine controller and master I/F CPU program>

1. Click on [?] in the machine controller's toolbar.
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2. The dialog box about this application will appear indicating machine controller's and master I/F's versions. After
confirming the version number, click on [OK] to close the dialog.

BROTHER EMBROIDERY SYSTEM

B Es Machine controller version

Ver. 2.00C— |
for Windows® 95

brother

Master I/F CPU simplified version
Copyright 19397-1888 Brother Industries, Ltd. All rights reserved. //

Windows is a registered trademark of Microsoft Corporati F CPU detailed verci
inthe U. = and other countries. - Master I/F CPU detalled version

Mazter I/F Version:G WER:Z.00 E

<CPU simplified version>

1. Activate the window of the machine you want to confirm its CPU program version, and select [Machine Information]
from Machine menu.

Operation Wiew Toaol Settings  Window Help
Save Crl+s
Save A= —— E x
Minimize Window Size GfOF
Bename Machine
Machine Information Tubular (A1

=000 Speed 0]

Exit
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2. The machine feature dialogue will appear indicating the main CPU ROM version, the lower shaft CPU ROM version, the
upper shaft CPU ROM version, the I/F CPU ROM version and so on.
After confirming the versions, click on [OK] to close the dialog box.

fachine Information

kAodel: BES-260BEGC
Main CPU RO version:

Lower shaft CPU RO wersion:
Upper zhaft GPU RO version:
I/F GPU ROM version:

Mo. of machine heads:

Mo. of ztitches to be performed by each head:

o o 3 M m

hax. hoop movement after thread trimmine:

bz rmovable ranee of flat frame:
bahen every second head is used) -300.1, -98.1 0 299.9 350 9mm

hAax, movable ranee of flat frame:

':'."l.'hEr'l EI” hEEIIjS are L,ISEEE' _2G01 . _991 . 1999 . EEOQI"I"II‘TI

hax. movable range of cap frame: -180.1 ., -35.1 :179.9 , 59 9mm
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<CPU detail version>

1. Referring to "1. PC test mode," enter the PC test mode menu list 1.
2. Perform command "3. PROGRAM VER."
Note: Refer to "1. PC test mode" for operation procedure.

3. Select a number from 2 to 6 to indicate the version number of a desired CPU program on the result screen.

2: Main CPU program 5: Panel and head CPU program
3: Bobbin motor program 6: XY wave form table
4: Slave I/F CPU program 7: All CPU programs in machine

Returns to menu list 1.

CPU type, simplified version,
detailed version

After confirming the information, exit the test mode to close the dialog box.
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3. Confirming and deleting the BC error

Of the errors which occur in the machine, errors E-B1, B7, B8, DO, D1, D2, and D3 are memorized in the machine about 400
times as error data. The error data can be confirmed and deleted.

1. Referring to "1. PC test mode," enter the PC test mode menu list 1.
2. Perform command "2. BC TEST MENU."
Note:
Refer to "1. PC test mode" for the operation procedure.
3. Perform command "5. Error data information" from the BC test menu.
4. Confirm error information by clicking on the number indicating the information you want.

Indicates occurrences of each error
code.

Indicates occurrences of error E-B1
according to each bed.

Indicates occurrences of error E-B1
according to the rotation angles of the
driving shaft.

Indicates occurrences of error E-B1
according to stitches.

Indicates occurrences of error E-B1
according to sewing speeds.

Indicates details of errors to
confirm or delete them one by one.

This is for design and not Returns to the previous
allowed to be used. menu.

The following is an example of a result screen about error B1 which occurred at each bed, the screen showing how
often error B1 occurred.
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5. Perform command "6. Error data" to confirm or delete error details one by one.

6. Select a command number from 1 to 4 in the error data menu to show error data.
Data will appear in the order which it occurs. The last data displayed at the bottom page is the most recent. Error data is
indicated with one error in one line and seven lines in one screen, as shown in the result screen below.

* There are seven error codes: B1, B7, B8, DO, D1, D2, and D3.

« "X"indicates the bed in which the error occurred.

« The angle is that of the driving shaft when the error occurred.

* The number of stitches from thread trimming is how many stitches were sewn from the last time thread trimming was performed
until the place the error occurred.

* The number of stitches from restarting is how many stitches were sewn after the machine operation was suspended due to
some reason such as a color change, thread breakage, or activation of the emergency stop switch.

e The speed is that of the driving shaft when the error occurred.

Error codes except for E-B1 are not related to embroidering.

1 Indicates from the
i top.

Indicates from the

Returns to previous

menu.
Deletes error data.

The number of stitches
from thread trimming

The number of stitches
from restarting

25 R

The last line number /Total error
number
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7.
8.

9.

4

94

Perform command "5. Data clear" to delete error data.

Execute password. When you input a password, select a number for the password, and then [Send] button.

When the password has been input, perform command "8. OK".

If the password is correct, the result screen will show the message, "Data clear. OK?".

Click on [OK] if you wan to delete all error codes. If you cancel the deletion, select command "6. Return" to exit from the
error data menu and return to the previous menu.

The following is a series of operation to input password for data clear:

[2][SEND][6][SEND][4][SEND][3][SEND][8][SEND][8][SEND]
4——— Password———— P4 OK— P4t OK P

When error data is cleared normally, "Data clear complete" will appear on the result screen and the indication will
return to the previous menu.

. BC sensor test

This test checks the signal of the BC sensor by rotating the lower shaft on each machine head.

Please keep in mind that the machine cannot be stopped even using the emergency stop switch while the lower shaft
is rotated in this test mode. Turn off the power of the machine in the case of an emergency.

The rotation speed indicated in the test mode is not the actual speed of the lower shaft but the speed in terms of the
driving shaft. The actual lower shaft is rotated at a speed of twice as fast as the indicated one.

Sets lower shaft rotation

speed.
Selects a lower
shaft to rotate.

e

4 Sets the rotation speed to 1200 spm.

1 Sets the rotation-speed to 1000 spm.

e R ERIRRE0EE

Sets the rotation speed to 100
pm.
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6.

Referring to "1. PC test mode," enter the PC test mode menu list 1.

Perform command "2. BC TEST MENU" from the PC test mode menu list 1.

Note:

Refer to "1. PC test mode" for operation procedure.

Perform command "4. BC Sensor test" from the BC test menu to enter the BC sensor test menu.

Perform command "6. Start" from the BC sensor test menu. A lower shaft can be rotated. However, no lower shaft will
turn because the lower shaft to rotate is not selected yet.

Perform command "2. Lower shaft select" from the BC sensor test menu to select a lower shaft to rotate from the BC
sensor sub menu.

In the BC sensor sub menu 2, use commands 1 - 6 to determine lower shafts to rotate or not, one by one.

Use commands 7 and 8 to set all lower shafts to on or off at once. However, a lower shaft that has been stopped can not
be rotated suddenly with a speed of 200 spm or more. In this case, use command "5. Initialize" of the BC sensor test
menu or "1. Speed set" of the BC sensor test to decrease the speed to 100 spm.

The BC sensor test is performed for one lower shaft. If several lower shafts are rotating, only the lower shaft with the
smallest bed number is checked.

After selecting a lower shaft to test its sensor, select command "9. Return" to return to the previous menu.

Perform command "3. MAX speed <1200 spm>" from the BC sensor test menu. The lower shaft will rotate at a speed of
2400 rpm.
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8. Perform command "8. Sensor check" from the BC sensor test menu. A BC sensor of the rotating lower shaft which is in
the bed with the smallest number will be checked, and the results will appear.

Test bed No. Test speed

There are two sensors in the lower shaft module: sensor A and sensor B. The results of their signal checks will appear
respectively. When the results of both sensors A and B are OK, the BC sensor PCB in the bed is normal. If the results
are not OK, adjust sensors referring to chapter 2, "14. Replacing and adjusting the lower shaft module."

9. When sensor tests of all lower shafts are completed, be sure to select command "7. Stop" to stop all lower shafts, then

96

"9. Return” to return to the previous menu, and finish the test mode. Please keep in mind that the lower shaft is not

recognized it is stopped in the test mode when command "2. Lower shaft select" has been selected to stop the lower
shaft.
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5. Lower shaft module test (BC auto test)

The lower shaft module auto test (BC auto test) is included in the BES960BC upgrade file, BES-960-106.bup or later.

ROM:D Ver:1.03A Date:1997.10.8

Following are functions of the BC auto test:

e Lower shaft running-in function

This function enables all lower shaft modules repeatedly to be run-in using a combination of low and high speeds.
« Synchronization limitation among all lower shaft modules (auto test)

Measures synchronization limitation among all lower shaft modules with four different speeds.

Note:
When any lower shaft is rotating in this test mode, the machine can not be stopped even with a push of the emergency
stop switch. Turn off the power of the machine in an emergency.

Procedure
1. Referring to "1. PC test mode," enter the PC test mode menu list 1.
2. Perform command "2. BC TEST MENU" from the PC test mode menu list 1.
Note:
Refer to "1. PC test mode" for the operation procedure.
3. Perform command "8. BC Auto Test" from the BC test menu to enter the BC auto test menu.

Returns to the
previous menu

4. To start the lower shaft running-in function, perform command "1. Idling run" from the BC auto test menu. All lower
shafts will start running-in operation with a certain speed pattern, and speed parameters will appear on the screen. It
is recommended that four hours are allowed for this function. To stop this function, perform command "2. Stop."
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5. To measure the synchronization limitation of the lower shaft module, perform command "3. Auto self test run." "Auto
Motor test NOW!" will appear on the screen, and the synchronization limitation of each lower shaft module will be
automatically measured in each of four speed ranges, in order starting with module No.1. After all modules have been
measured, all rotary hooks will search for their home positions and then stop there.

When all modules or a rotary hook to be measured have stopped, perform command "4. Display result" to see the test
results.

The following is an example of the test results:

Lower shaft module No.

Measurement values in each of four speed ranges

Auto test result f

No. TP1 TP2 TP3 TP4 JUDGE

1 340 450 470 470 OK <———When auto test's result is OK

2 360 490 480 490 OK

3 330 460 450 440 OK

4 340 470 440 850 NG <——— When the result is not accepted because it is
beyond the synchronization limitation.

5 Error <——— Module does not turn normally
(because it is not connected).

6 340 0 0 0 -- <——— Measuring

To cancel the auto measurement halfway, perform command "2. Stop."
Even when the auto measurement is suspended halfway, you can confirm the results for up to the module that was
being measured.

6. To exit the test mode while the running-in function or synchronization limitation function is being performed, perform
command "6. Return" to return to the previous test menu, and then "9. TEST MODE END." In this manner, it is possible
to test a machine while performing sewing on another machine, and testing another different machine at the same
time.

To stop the running-in function or see the results of auto test, perform the above procedure from step 1 until the BC
auto test menu appears, and perform a desired function from the BC auto test menu.

On the machine where the running-in function or auto test is being performed, sewing, manual thread trimming, or
other tests can not be performed.

If you wan to perform sewing, manual thread trimming, or other tests on the machine, stop the running-in function or
auto test.

7. After the lower shaft module test has been completed, if any lower shaft is rotating, perform command "2. Stop" to stop
it, and then return to the previous menu.
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6. Power supply voltage adjustment

Note:

BES-960 checks the power supply voltage to control it optimally even if it varies or to cope with abnormal voltage
supplies.

This function is adjusted before shipment from the factory. However, if the main PCB, the power supply PCB, or the
control box is replaced, the adjustment becomes ineffective.

Be sure to adjust the power supply voltage as follows when replacing the main PCB, the power supply PCB, or the
control box:

Procedure
1. Referring to "1. PC test mode," enter the PC test mode menu list 1.
2. Perform command "2. BC TEST MENU."
Note:
Refer to "1. PC test mode" for the operation procedure.
3. Perform command "2. Voltage adjust" from the BC test menu. The Voltage adjust menu will appear.

Indicates voltage value

R R

4Increases voltage value by
+5.

Increases voltage value by
i1+,

R,

Decreases voltage value
by -1.

24 Decreases voltage value
by -5.

Adjusts the voltage value to the
currently indicated one.
i

4. Perform command "1. Value" from the Voltage adjust menu. The current voltage value will appear.
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5. Carefully measure power supply voltage of the machine using a tester. Major measuring points are breaker terminals
in the machine, between pins 1 and 2 of connector 18 at the rear of the control box, and power source outlet.

6. Using commands 2-5, change the value indicated on the screen to the measured value, and perform command "6. SET"
to adjust the value indicated on the screen to the measured value.
For example, assume the measured value is 220 V and the value indicated on the screen is 214 V. To display the
measured value, 220 V, on the screen, perform command "2. +5" once (214 + 5 = 219), and then command "3. +1" once
(219 + 1 = 220).

7. Perform command "1. Value" again to reconfirm the voltage. The power supply voltage slightly fluctuates while it is
being adjusted. If it is within £2 V, it is OK. After the voltage has been adjusted, perform command "7. Return" to return
to the previous menu, and exit from the test mode.
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Chapter 5 Upgrading version of machine program

This chapter explains how to upgrade the version of BES960BC programs using the upgrade file which is supplied on the
machine controller CD-ROM, a floppy disk, or sent by e-mail.

1. Copy the upgrade file for BES960BC onto the hard disk of the PC connected to the machine.

File to copy

Where to copy

If you copy from the CD-ROM :

. Copy the file "BES960-xxx.bup”. "xxx" of the file name is a 3-digit number to identify
the version.

In the Verup folder in which the machine controller has been installed.

. If you have not specified the drive or folder when installing, the file will be copied to

C:/Program Files/Bes-960/Verup. (Refer to that below.)

This folder is automatically created when the machine controller is started. If this
folder already contains an old upgrade file, create another folder and move it to avoid
misoperation because of handling the inappropriate upgrade file.

= 70
g8 M DL

. @D 354YF FD ()
&9 Windows93 (C)
My Documents
Pr.

ogram Files

Accessorias
Bes-960
Data
Log
temp

Common Files

while pressing the Shift key, put the disk of BROTHER EMBROIDERY SYSTEM in the
CD-ROM drive, and copy the upgrade file from the Verup folder in the CD-ROM drive.
The Shift key is used to prevent any setup programs from booting up; it should be kept
pressed for a while. If any setup program boots up, cancel the setup before copying.

2. Start the machine controller, and turn on the machine that will be upgraded. If the machine is about to restart sewing
after suspension, cancel sewing from the machine panel, and then click x button on the machine's toolbar. (A pattern
in the middle of sewing will be canceled.) When the READY lamp on the machine panel is lit, click x button on the
machine's toolbar to cancel the sewing data.
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3. In the window for a machine to be upgraded, move the pointer to the Tool menu to select the Upgrade Interface Board.
The sub menu will appear with four commands to upgrade CPUs. The number of CPUs to be upgraded once is only
one. When upgrading each CPU, repeat steps 3-8 for each. Select "1. Lower shaft." (Refer to the figure below.)

The password dialog box will open. Input 960, and click [OK].

The system will ask you whether to upgrade the CPU or not. Click [OK] to upgrade it.

The dialogue box for selecting an upgrade file will open. Select the latest upgrade file copied in step 1, and click [Open].
When the upgrade for the version of the selected CPU starts, the indicator shows the degree of the upgrade progress
performed. On the machine panel, "P. Upd" will be blinking with the buzzer sounding. (When upgrading the version of
a slave CPU, nothing appears on the machine panel.) Do not operate the machine while upgrading.

8. Once upgrading of the version has been normally completed, the status bar (on the bottom of the PC's screen) shows
"Normal operation: Version upgrade has been completed,” and the machine panel shows "P.End." For a slave CPU, the
machine window shuts and re-opens. When upgrading of the version is not normally completed, perform the upgrade
for the CPU again.

Noos

102 BES-960BC.1260BC



Chapter 5 Upgrading version of machine program

9. With "P.End" displayed on the machine panel, repeat the above steps 3 to 8 until the versions of all CPUs on the
machine have been upgraded. After upgrading the versions of all CPUs, press the stop switch on the machine panel.
The machine will restart with its version upgraded.

10.If the PC is connected to multiple machines, repeat the above steps 2-9 to upgrade the versions of other machines.

11.When all machines connected to the PC have been upgraded completely, go to step 3, and click "5. Master" to upgrade
the version of the interface board inserted in the slot of the PC. Then perform the above steps 4 - 7.

12.When the version of the master (the interface board) has been upgraded completely, the status bar shows "version
upgrade has been completed," and the machine's window shuts and re-opens. When the upgrade is not normally
completed, perform the master version upgrade again. This completes version upgrade of the machine.
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Chapter 6 Maintenance

A\ CAUTION

Turn off the power switch before starting maintenance.
Failure to do so may start the machine unintentionally through an accidental activation of the START switch,
resulting in bodily injuries.

® Be sure to wear protective goggles and gloves when handling the lubricating oil or grease, so that no oil or
grease gets into your eyes or onto your skin, otherwise inflammation can result.
Furthermore, do not drink the oil or grease under any circumstances, as they can cause vomiting and diar-
rhoea.
Keep the oil out of the reach of children.

* Keep the machine clean at all times to prevent machine trouble.

* Keep the machine clean.
Remove dirt with a soft, dry cloth. If necessary, clean with the detergent-soaked cloth, then wipe off the detergent
with a cloth dampened with (hot) water.

« Caution
Never use benzene or thinner for cleaning the machine.

1. Cleaning Rotary Hook

-
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2. Qiling

To extend the machine's service life, supply oil to the following places at regular intervals.
Note:

« When oiling, be sure to supply Brother's machine oil (Nisseki Sewing Lube #10 or the equivalent) using the dropper.
« Excessive oiling may cause the material to be stained.

2-1. Head
BES-960BC

' ~ Supply oil to the needle bars (18 positions) once a day as
shown on the left.

- /
BES-1260BC
Ve ™ Supply oil to the needle bars (24 positions) once a day as

shown on the left.
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BES-960BC

Lubricate the following part indicated by the arrow (“clearance" between the connecting rod and the needle thread take-up
bearing) once a week.
Note:
« In lubrication, select needle bar N0.9 and remove arm cover L to check the lubrication area. Be sure to wipe off excessive
oil spilt at the lower part of the arm.

4 N

Thread take-up

Connecting rod bush

Connecting rod

Arm cover L

\ %
BES-1260BC

Lubricate the following part indicated by the arrow ("clearance" between the connecting rod and the needle thread

take-up bearing) once a week.

Note:

« In lubrication, select needle bar No.12 and remove the head cover to check the lubrication area. Be sure to wipe off
excessive oil spilt at the lower part of the arm.

4 N

Connecting rod Thread take-up bush

: E
<l

Connecting rod

Head cover
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3. Greasing

To extend the machine's service life, supply grease to the following places at regular intervals.
Note:
« When greasing, be sure to use the grease tank BR2 (black) provided with the machine.
« For overhauling, contact your distributor or refer it to trained experts.

3-1. Head

Grease two places indicated by the arrow once a month.
e N BES-960BC

1. Remove two connectors from the rear of the needle bar
case.

2. Loosen four bolts @, and remove the needle case @.

3. Loosen three screws @, and remove the presser foot
guide plate .

4. Loosen two bolts @, and remove the arm cover L ©O.

5. Grease all the grooves of the thread take-up cam @ and
the work clamp cam @.

6. After greasing, assemble in the reverse order.

Note:

* When assembling the needle bar case @, place it on the
machine and turn the change pulley @ behind the cover
O at right. Check that it is engaged, and then tighten the
bolts.

* When attaching the presser foot guide plate @, move the
presser foot up and down by the retracting lever to check
that is it not distorted.

o

Ilc
@

4]
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BES-1260BC

1. Remove two connectors from the rear of the needle bar

case.

. Loosen four screws @, and remove the head cover 6,

and loosen two screws @ and remove the head cover

Because the heads No.1 and No.2 have the head covers
R and L respectively, remove both the the covers when
greasing.

. Loosen four bolts @, and remove needle bar case Q.

. Loosen three bolts @, and remove presser foot guide plate

0.

. Grease all the grooves of the thread take-up cam @ and

the work clamp cam @.

. After greasing, assemble in the reverse order.

Note:

* When assembling the needle bar case @, place it on the
machine and turn the change pulley @ behind the cover
@ at right. Check that it is engaged, and then tighten the
bolts.

* When attaching the presser foot guide plate @, move the
presser foot up and down by the retracting lever to check
that is it not distorted.
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Grease the places indicated by the arrow once in six months.

Note:

When greasing, be sure to use the grease tank BR2 (black) provided with the machine.

4 N

- J

BES-960BC

1.

8.

Remove two connectors from the rear of the needle bar
case.

Loosen four bolts @, and remove the needle case @.

Loosen three screws @, and remove the presser foot
guide plate .

Loosen two screws @, and remove the arm cover L ©.

Loosen four screws @, and remove the head cover @.

Loosen two bolts @, and remove the cap eaves guide @.

Loosen three bolts @@, and remove the wiper solenoid
assembly @.

Remove the screws at the places indicated by the arrow,
insert grease into the tapped hole using the syringe. Then
tighten the bols.

9. After greasing, assemble in the reverse order.

Note:

* When assembling the needle bar case @, place it on the
machine and turn the change pulley @ behind the cover
® at right. Check that it is engaged, and then tighten the
bolts.

* When attaching the presser foot guide plate @, move the
presser foot up and down by the retracting lever to check
that is it not distorted.
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4 "\ BES-1260BC

1. Remove two connectors from the rear of the needle bar
case.

2. Loosen four screws @, and remove the head cover 6,
and loosen two screws @ and remove the head cover

Because the heads No.1 and No.2 have the head covers
R and L respectively, remove both the the covers when
greasing.

3. Loosen four bolts @, and remove the needle case Q.

4. Loosen three screws @, and remove the presser foot

guide plate ©.
(16} 5. Loosen two bolts @, and remove the cap eaves guide @.
C ¢ C| . .
D 6. Loosen three bolts @, and remove the wiper solenoid
assembly @.
¢
c

—_ // 7. Remove the screws @ at the places indicated by the ar-

/b—,’)% ¢ » row, insert grease into the tapped hole using the syringe.
N\

Then tighten the screws. Also grease the presser bar

®\\ @- spring B, the presser bar guide bracket @, the presser
vy — { ‘® bar metal U @ and D ®.
| R
(17]

s 8. After greasing, assemble in the reverse order.

Note:

TG, * When assembling the needle bar case @, place it on the

machine and turn the change pulley ® behind the cover

Oo @ at right. Check that it is engaged, and then tighten the
bolts.

e When attaching the presser foot guide plate @, move the
presser foot up and down by the retracting lever to check

— that is it not distorted.

§
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3-2. Feed Guide Section

Check the X-feed linear guides (3 positions) and the Y-feed linear guides (one each on the right and left).
Note:

When greasing, be sure to use the grease tank 30 provided with the machine.

" ™ Procedure

1. Loosen 12 screws @, and remove the X-feed cover @.

2. Loosen eight screws @, and remove the Y-feed cover @
from the right and left.

3. Loosen 13 screws @, and remove the bed covers B @
and C @.

4. Grease the X-feed linear guides (3 positions), the Y-feed
linear guides (one each on the right and left), and the
linear guide inside the No. 3 bed. Slide the guide to
spread grease entirely.

5. After greasing, assemble in the reverse order.
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Chapter 7 Electric Components

1. PCBs locations
4 N

=

- /

© Main PCB @ Power supply PCB in control box @ Panel PCB @ TR breakage sensor PCB @ Head switch PCB @ BC sensor
PCB @ BC PCB @ Power supply PCB B (in power supply base) @ Sensor PCB @ Sensor PCB @ Switch assy
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4 N

12

o %
@ Head PCB @ Y feed sensor PCB ® X feed sensor PCB @ Thread trimming sensor PCB @® Retracting bed sensor PCB
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A\ DANGER

Wait at least 5 minutes after turning off the power switch and disconnecting the power cord from the wall outlet before
opening the face plate of the control box. Touching areas where high voltages are present can result in severe injury.

Note:
Before replacing or adjusting any PCB in the control box, be sure to turn off the power and remove the power supply plug from
the socket.

2. Replacing the PCBs in the control box
2-1. Removing and reattaching the control box

4 7\ 1. Remove all connectors @ from the rear of the control box @.

2. Loosen the two screws of the cable @ to remove its connec-
tor.

3. Remove the four bolts @ to separate the control box @ from
the machine.

* Reverse the above procedure for re-assembly.

- /

2-2. Removing and reattaching the control box cover

4 N
- /

1. Remove the eight screws @ from the control box @. (Loosen the two screws ©.)
2. Remove the control box cover @ by lifting it a little and pulling toward the front.

Pay attention not to cut any harnesses wired inside the control box especially around part A.
¢ Reverse the above procedure for re-assembly.
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2-3. Replacing the main PCB

-

.

%

1. Remove all connectors from the main PCB @.

2. Remove the two screws @ and then separate the main PCB @ from the control box by pressing the clamps of the four
PCB supports @ inward.

Reverse the above procedure for re-assembly.

.

Notes:

.

When reattaching connectors, support the rear of the main PCB @, and insert them without excessive force.

When removing and reattaching connectors, do not pull on the cables; hold the connectors.

Especially for connectors P1, P2, P19, P20, and P26, hold them straight so as not to apply any force to their
surroundings.

Treat PCBs carefully as ICs in the PCBs are easily damaged by static electricity. Also, do not touch the IC pins.
Connectors P17 and P25 are unused and are not connected to cables.

Make sure the replaced PCBs and the P-ROM chips are mounted.
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2-4. Replacing the power supply PCB

4 I
o %
1. Remove all connectors from the power supply PCB ©.

2. While pressing the clamps of the nine supports @ inward from the bottom of the control box, remove the power supply

116

PCB @ and supports @ from the control box.

Remove the supports @ from the power supply PCB @, and attach them to the power supply PCB to be replaced.
Match the supports @ with the holes on the bottom of the control box, and attach the power supply PCB to the control
box by pressing each support.

Notes:

When reattaching connectors, support the rear of the power supply PCB @, and insert them without excessive force.
When removing and reattaching connectors, do not pull on the cables; hold the connectors.

Treat PCBs carefully as ICs in the PCBs are easily damaged by static electricity. Also, do not touch the IC pins.

When removing the PCB, turn off the power, leave it as it is for at least 5 minutes, and make sure that electrical charge of the
capacitor on the PCB has been released.

Since an electrical charge may remain in the removed power supply PCB, do not touch the bottom (soldered surface) of the
board and anything lead in part. As well, pay attention not to cause a short by putting the board on anything metal.
Connector P9 is unused and not connected to a cable.
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3. Replacing power supply PCB B in the power supply base
3-1. Removing and attaching the leg cover and the power supply base cover

e ™ 1. Remove the seven screws @ on the top and side of motor
cover L @, and then separate it from the machine leg.

2. Remove the seven screws @ on the top and side of motor
cover F @, and then separate it from the machine leg.

5 3. Remove the three screws @, and the power base cover @.

L * Reverse the above procedure for re-assembly.
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3-2. Replacing power supply PCB B in the power supply base
4 N

-
-

Remove the four faston receptacles @ from the bridge diode ©.

Remove all connectors from power supply PCB B ©.

Remove power supply PCB B © while pressing the clamps of the four supports @ inward, and replace it with a new one.
Reverse the above procedure for re-assembly.

cwnhE

Notes:

*  When removing and reattaching connectors, do not pull on the cables; hold the connectors.

* When attaching the faston receptacles, refer to figure A; attach them to their respective positions according to the color of
each lead wire.

* When removing the PCB, turn off the power, leave it as it is for at least 5 minutes, and make sure that electrical charge of the
capacitor on the PCB has been released.

« Since an electrical charge may remain in the removed power supply PCB, do not touch the bottom (soldered surface) of the
board and anything lead in part. As well, pay attention not to cause a short by putting the board on anything metal.
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4. Replacing the head switch PCB on the adjustment base
4-1. Removing and reattaching the adjustment base cover

BES-960BC
4 N

o %
1. Remove the two connectors @ from the adjustment base cover @. Unlock the cord holders @ and remove the cables.
2. Loosen the two bolts @ of the adjustment base cover @.

3. Remove the four screws @, and the adjustment base cover ©@.

Inside of the adjustment base cover @, the two harnesses @ are connected to the head switch PCB @ and the TR
breakage sensor PCB @. Remove the two connectors @ from the head switch PCB @ and the TR breakage sensor PCB

0.
* Reverse the above procedure for re-assembly.
Note:

If the harnesses of the connectors @ are not fixed by the cord holders @ after reattachment, the harnesses may make
contact with the driving shaft of the needle bar case.
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BES-1260BC

-

%

wNhE o

Remove the two connectors @ from the adjustment base cover @. Unlock the cord holders @ and remove the cables.
Loosen the two bolts @ of the adjustment base cover ©.

Remove the six screws @ (one is for attaching the ground wire ), and the adjustment base cover @.

Inside of the adjustment base cover @, the three harnesses @ are connected to the head switch PCB @ and the TR
breakage sensor PCBs @. Remove the three connectors { from the head switch PCB @ and the TR breakage sensor
PCBs @.

Reverse the above procedure for re-assembly.

Note:

« Attach the blue connector to the upper TR breakage sensor PCB @, and the white connector to the lower one.

« If the harnesses of the connectors @ are not fixed by the cord holders @ after reattachment, the harnesses may make contact
with the driving shaft of the needle bar case.

* Be sure to reattach the ground wire @.
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4-2. Replacing the head switch PCB

BES-960BC
4 N

\ %
BES-1260BC
e N

D AN e

/

1. Remove the adjustment base cover @.

Note:

Refer to 4-1 for details.
2. Remove the two screws @ securing the head switch PCB 6.
3. Remove the head switch PCB @.

Reverse the above procedure for re-assembly.
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4-3. Removing the TR breakage sensor PCB

BES-960BC
" N
- /
1. Remove the adjustment base cover @.

ok wn

Note:

Refer to 4-1 for details.

Loosen the two screws @ securing the head switch PCB @.

Remove the three screws @ securing the thread breakage plate @.

Remove the thread breakage plate @ and the TR breakage sensor PCB @ from the adjustment base cover @.
Remove the three screws @ securing the thread breakage plate @ to the TR breakage sensor PCB Q.
Remove the TR breakage sensor PCB Q.

Reverse the above procedure for re-assembly.

Note:

Attach the ground wire @ to the thread breakage plate @ using the screw @.

After replacing the PCB, be sure to attach the ground wire and connectors.

When removing and reattaching connectors, do not pull on the cables; hold the connectors.

When removing the TR breakage sensor PCB @ and the thread breakage plate @, do not make contact with the head
switch PCB @.
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BES-1260BC

-

With blue connector

=

e ODUTAWN

Remove the adjustment base cover @.
Note:
Refer to 4-1 for details.
Loosen the two screws @ securing the head switch PCB @.
Remove the four screws @ securing the thread breakage plate .
Remove the thread breakage plate @ and the TR breakage sensor PCBs @ from the adjustment base cover @.
Remove the six screws @ securing the TR breakage sensor PCBs @ to the thread breakage plate O.
Remove the TR breakage sensor PCBs ©.
Reverse the above procedure for re-assembly.
Note:
« Attach the ground wire @ to the thread breakage plate @ using the screw @.
« After replacing the PCB, be sure to attach the ground wire @ and connectors.
* When removing and reattaching connectors, do not pull on the cables; hold the connectors.
* When removing the TR breakage sensor PCBs @ and the thread breakage plate @, do not make contact with the head switch
PCB ©.
*The blue and the white connectors are attached to the upper and lower TR breakage sensor PCBs @, respectively.
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5

. Replacing the head PCB

4 N
o %
1. Remove the two upper bolts @ of the bridge cover @. (Just loosen the lower bolts.)

Remove the bridge cover @. The head PCB @ is attached to the inside of the bridge cover @.

Note:

The head PCB @ has the connectors @ on it. Handle it carefully so as not to damage any wires nor apply excessive
force.

Remove connectors @ from the head PCB 0.

Remove the head PCB @ by pressing the clamps of the four supports @ inward, and replace it with a new one.
Reverse the above procedure for re-assembly.

Notes:

* When removing and reattaching connectors, do not pull on the cables; hold the connectors.

* When attaching the head PCB 0, set the rotary switch @ on the head PCB @ to the head number.

« Connectors P7 on the head, except for no.1, are unused and not connected to a cable.

» Connector P8 is unused and not connected to cable.
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6. Replacing the BC PCB

' ™ 1. Remove the eight screws @, and the table cover @ up-
ward.

2. Remove all connectors from the BC PCB ©.

3. Remove the BC PCB @ by pressing the clamps of the four
supports @ inward, and replace it with a new one.
Reverse the above procedure for re-assembly.

Notes:
Pay close attention to the handling of the PCB.
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7. Replacing the BC sensor PCB

-

-

Remove the six screws @ and the bed cover @.

Remove the two bolts @ and separate connecting rod B @ from connecting rod C @.

Remove the three screws @ from the lower shafe module.

Remove the two cord clamps @.

Remove the screws @ and separate the presser foot @.

Remove the two screws @, and the fan @ from the bed.

Lift the lower shaft module @ at the rear, and pull it backward as shown in the figure.

Remove the lower shaft case cover .

Cut the band @, and remove the two connectors .

Remove the two screws @, and replace the BC sensor PCB @ with a new one.

Reverse the above procedure for re-assembly.

Notes:

* When removing and reattaching connectors, do not pull on the cables; hold the connectors.

« Refer to chapter 2, "14. Replacing and adjusting the lower shaft module" for checking the needle penetration point.
« Refer to chapter 2, "13. Replacing and adjusting the movable and fixed knives" for adjusting the movable knife.

=
tovoNR~ONE
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8. Replacing the panel PCB

4 N

%

Loosen the four screws @ securing the operation panel at the top and bottom, and remove the panel cap @ by lifting it.

Separate the sheet holder plate @ slowly, and remove the connector @ from the rear of the panel PCB.

Remove the five screws @ from the rear of the PCB, and replace the panel PCB @ with a new one.

After replacing the panel PCB, reverse the above procedure for re-assembly.

Notes:

« After replacing the panel PCB, be sure to attach the ground wire and connector.

* When removing and reattaching connectors, do not pull on the cables; hold the connectors.

« Do not lose the collar @ which is to be placed between the shaft holder plate @ and the panel PCB @.

« Attach the ground wire @ to the panel PCB @ using the screw @ and the plain washer @. As to the remaining three holes,
insert screws with two plain washers on each. Pay attention to the number of plain washers as they influence the position of
the holes.

cwhE
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9. Replacing the Y-feed sensor PCB

-

Remove the four screws @, and separate Y-feed cover U @ from the Y carriage © slowly.
Remove the four screws, and side cover LF ©.

Remove the two screws @, and the connector @, and replace the Y-feed sensor PCB @.
Reverse the above procedure for re-assembly.

Notes:

*  When removing and reattaching connectors, do not pull on the cables; hold the connectors.
« Do not forget to attach the spacer to the bottom of the PCB.

twnNE 7
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10. Replacing the X-feed sensor PCB

Remove the 12 screws @, and the X-feed cover @.

Remove the two screws @, and the connector @, and replace the X-feed sensor PCB @ with a new one.

Reverse the above procedure for re-assembly.

Notes:

* When removing and reattaching connectors, do not pull on the cables; hold the connectors.

« Do not forget to attach the spacer to the bottom of the PCB.

« There are three kinds of X-feed sensor PCBs @: +CX, X, and —CX. Do not put them in other than their specified positions.

T
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11. Replacing the retracting bed sensor PCB

-

agrwdE 7

Remove the eight screws @, and then the table cover @ by slowly pulling it upward.

Remove the two screws @, and the retracting bed sensor PCB @ along with the dog plate ©.

Remove the connector from the retracting bed sensor PCB @.

Remove the two screws @, and replace the retracting bed sensor PCB @ with a new one.

After replacing the retracting bed sensor PCB, adjust the position of the bed retracting sensor.

Attach the dog plate @ to the highest position.

The machine will start to recognize the head which is stopped via the dog plate @ after the bed is inclined about @
degrees.

Notes:
When retracting the beds and operating the machine, the beds should make complete contact with the machine leg.
When removing and reattaching connectors, do not pull on the cables; hold the connectors.
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12. Replacing the thread trimming sensor PCB

-

wNEe o

a s

Remove the five screws @. Remove the table cover @ by slowly pulling it upward.

Remove the screw @, TR dog plate @, and thread trimming sensor PCB @.

Remove the two screws @, and replace the thread trimming sensor PCB @ with a new one.
Reverse the above procedure for re-assembly.

After replacing the thread trimming sensor PCB, loosen the screw @, and turn on the power.
Move the connecting rod @ all the way in the direction of the arrow, and tighten the screw ©.
Notes:

When removing and reattaching connectors, do not pull on the cables; hold the connectors.
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13. Replacing the cooling fans
d N

For control box

For power supply PCB

For main PCB

- /

Note:
As to the control box, refer to "2-2. Removing and attaching the control box cover."

13-1. Replacing the control box fan

s ™ 1. Remove the connector @ of the control box fan from P12
(FAN) on the main PCB @.
2. Remove the four screws @, and replace the control box

; fan with a new one.
/ﬁ\ Reverse the above procedure for re-assembly.

e
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13-2. Replacing the main PCB fan

Ve ™ 1. Remove the connector @ of the main PCB fan @ from
P20 (FAN1) @ on the power supply PCB ©.

2. Remove the two screws @ and the nut @ to separate the
main PCB fan @ and the fan setting plate @ together.

3. Remove the two screws @, and replace the main PCB fan
O with a new one.
Reverse the above procedure for re-assembly.

\_ /
13-3. Replacing the power supply PCB fan
e ™ 1. Remove the connector @ of the power supply PCB fan @

from P25 (FAN2) @ on the power supply PCB @.

2. Remove the two screws @ from the rear of the control
box, and separate the power supply PCB fan @ and the
fan setting plate @ together.

3. Remove the two screws @, and replace the power sup-
ply PCB fan @ with a new one.

Reverse the above procedure for re-assembly.
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14. Fuses

14-1. Fuse positions
4 N

//A
AR\
L \ N\

Power supply PCB (in control box)

Power supply PCB B (in

r supply base)

F4

F1

Positions of fuses

- /
Notes:
« As to the control box, refer to "2-2. Removing and attaching the control box cover."

« Astothe leg cover and the power base cover, refer to "3-1. Removing and attaching the leg cover and the power supply base
cover."

1. Fuses F3-F6 are mounted on the power supply PCB in the control box.
2. Fuses F1-F4 are mounted on power supply PCB B in the power supply base.
Notes:
« Before replacing a fuse, .be sure to turn off the power and wait for at least 5 minutes after the power plug has been removed
from the socket.
« Be sure to use only fuses of authorized types and capacities.
» During replacement, tightly install each fuse into its socket.
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14-2. Fuse type and capacity

Fuses on the power supply PCB in the control box
p

F5

-

Note:
Fuses F1 and F2 are not used.

No Address Fuse type and capacity Part code Remarks

1 F3 Glass tube fuse 0.2A/125V S43643000 For RS232

2 F4 Glass tube fuse 1A/125V S43642000 For RS232 and lower shaft fan

3 F5 Glass tube fuse 8A/250V (instantaneous fuse) S43641000 For driving shaft motor

4 F6 Glass tube fuse 8A/250V (instantaneous fuse) S43641000 ;iiVYSr\:lvgf:rig)g power supply (X
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Fuses on power supply PCB B in the power supply base

4 N
F4
F3
F2
F1
o %
No. Address Fuse type and capacity Part code Remarks

5 F1 Glass tube fuse 8A/250V 620833080
For AC power supply
This supplies AC power supply
to the control box.

6 F2 Glass tube fuse 8A/250V 620833080
+24 V power supply (Color
change motor, presser foot
motor, main shaft brake

7 F3 Glass tube fuse 8A/250V 620833080 solenoid, fan in control box,
lower shaft, thread trimming
control power supply)

8 F4 Glass tube fuse 15A/250V 502887000 +50V power supply (Jump solenoid,
wiper solenoid)
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14-3. Replacing the fuses

The following shows problems when a fuse has blown. (For reference when replacing fuses)

Fuses on the power supply PCB in the control box

No. Fuses on the power supply PCB in the control box Problem

F3 No problem under the current specifications

F4 All lower shaft fans do not turn.

F5 The main shaft motor does not run. Error E-Al occurs.

F6 X axis, Y axis, and lower shaft do not move at all. Thread trimmer does not operate. Error E-09 or B9 occurs.

Fuses on power supply PCB B in the power supply base

No. Fuses on power supply PCB B in the power supply base Problem

F1 Machine does not work even when power is turned on. POWER LED is not lit.

F2 The same above

F3 Color change can not be done. Thread trimmer and lower shaft do not work. Error E-07, B9, or C4 occurs.
F4 Wiper and jump bracket do not work.
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15. Handling the circuit protector of the bobbin winder (optional)
a N

- /

The bobbin winder is installed at the rear of the bridge which is attached to the operation panel @ (on the left head when
viewed from the operator side).

Note:

After the circuit protector @ has tripped, the bobbin winder motor will not rotate. Let the protector @ cool for a while

before resetting it or it may trip again soon.
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16. P-ROM position

a N
. /
Be sure to turn off the power before replacement
notes:
» Use care when handling the PROMs. Make sure the pins are properly inserted in the sockets.
« Do not apply excessive force when mounting the PROM on the circuit board.
« Confirm that the PROMs are in the correct position and direction.
« Use ot the special PROM removal tool is recommended when removing the PROM. If a screwdriver must be used, be careful
not to damage the PROM socket and the circuit board. Carefully lift the PROM little by little from both sides. See the figure.
" N
/— P-ROM
IO IITIOTTOT
= \ /
Screw driver \‘Socket
Circuit board
- /
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17. Connectors
17-1. Main PCB connectors

-

O s | s | s | s f — - = = J
P24 P25 P26 p2o7 P28 P29 P30 P31 P32

S P21 P22 P23

L 1

P3
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P2 P1

P16 P17 P18 P19

3 33

—
P15

<
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[
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P11 P10 P9 P8 } P7 P6_ _ P5
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Symptoms resulting from
Connector No. Connecting point Drive signal improper connection or
breakage
P1 Main PCB - Power supply PCB in control box (P27) Main shaft b.rake Main shaft brake remains
Expansion signal locked .
Red lamp is not lit even when
HEAD switch is on (thread
. ) . . breakage sensor is activated).
P2 Main PCB - Bed retracting sensor Bed retracting sensor Heads No. 2, 4, and 6 are
suspended.
Presser foot does not retract.
P3 Unused For testing
. . Error E-Al appears when
P4 Main PCB - Power supply PCB in control box (P12) Inverter control power supply embroidering is started.
P5 Main PCB - Main shaft motor Main shaft motor output Error E_—Al_app_ears when
embroidering is started.
P6 Main PCB - Power supply PCB in control box (P19) Main shaft motor power Error E_-Al_app_ears when
supply embroidering is started.
P7 Main PCB - Y motor Y motor output Error E-14 appears when
power is turned on.
P8 Main PCB - X motor X motor output Error E_—18 appears when
power is turned on.
P9 Main PCB - Power supply PCB in control box (P3) +55V power_supply (X'and Y motors, Error E_—BQ appears when
and thread trimmer motor) power is turned on.
P10 Main PCB - Thread trimmer motor 1 Thread trimmer motor 1 output Error E.—BQ appears when
power is turned on.
P11 Main PCB - Thread trimmer motor 2 Thread trimmer motor 2 output Error E_—BQ appears when
power is turned on.
P12 Main PCB - Cooling fan in control box Cool!ng fan power supply Error E.'E3 appears when
Cooling fan stop signal power is turned on.
P13 Main PCB - BC PCB Lower shaft drive signal Error E.'BZ appears when
power is turned on.
Error E-07 appears when
P14 Main PCB - INDEX motor INDEX motor output needle bar is changed for
color change.
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Connectors on the main PCB

Symptoms resulting from improper
Connector No. Connecting point Drive signal connection or breakage
P15 Main PCB - Power supply PCB in control box (P17) Main PCB power suppl Nothing works.
i P PRY POWER LED is not lt.
P16 Main PCB - Power supply PCB in control box (P10) Power supply control Error E-D2 appears when power
is turned on.
P17 Unused For lower shaft testing
P18 Main PCB - Thread trimming sensor Thread trimming sensor _Error E-B9 appears when power
is turned on.
P19 Main PCB - BC PCB 1 (p10) +5 V power supply Error E-B2 appears when power
-BC PCB 2 (P10) Control signal is turned on.
P20 Main PCB - BC PCB 3 (P10) +5V power supply Error E-B2 appears when power
Control signal is turned on.
P21 Main PCE - F(grB(ij)g;mumcatlon cable
For a cable on PC side, window
of machine is not open even
when controller is activated.
. For communication cable
P22 Main PCB - (SBUS)
L - T For communication cable
P23 This is not used in this specification (RS232C)
P24 Not mounted For testing
P25 Not mounted For testing
P26 Main PCB - Needle position detection sensor Main shaft encoder Error E-Al appears when
- rotary encoder Stop position sensor embroidering is started..
P27: Embroidering is not started
) even when start switch has
E;Zs Main PCB - START-EM switch E:Te]lretrs;v:gh stop switch pressed.
gency stop P28: STOP is indicated when
power is turned on.
When power is turned on, the
+5V machine will work with its default
P29 Main PCB - Operation panel Communication line settings but nothing will appear
Stop switch on the panel. POWER LED will
not be lit.
P30 Main PCB - Head PCB (P4) Communication line _Error E-07 appears when power
is turned on.
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Connectors on the main PCB

Symptoms resulting from
improper connection or

Connector No. Connecting point Drive signal
breakage

Y home position sensor Error E-14 appears when

P31 Main PCB - Y area sensor -
power is turned on.

P32 Main PCB - X area sensor Xhor_ne_posmonsensor Error E—OQ appears when
CAP limit sensor power is tuned on.
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Cable signals

Main PCB Power supply PCB in control box
I
P15 |P17
1 +24v : 1 +24v
2 GND | 2 Sov
3 +12v ! 3 +12v
4 GND 1 4 SOV
5 -12V | 5 -12V
6 +5V ‘ 6 +5V
7 GND | 7 SOV
=N
1 +Vm | 1 +55V
2 +Vm ‘ 2 +55V
3 | 3
4 ! 4
5 GND } 5 POV
6 GND | 6 POV
|
[Pas
1 GND ‘ 1 ‘tov
2 DC300V } 2 DC300V
|
P12
1 VA | 1 E20V
2 GA ‘ 2 EOV
3 | 3
4 VB | 4 F20V
5 GB ! 5 FOV
6 | 6
7 VC ‘ 7 G20V
8 GC 1 8 GOV
9 ! 9
10 VN l 10 H20V
11 GN | 11 HoV
P16 ' |P10
1 ZCROSS ! 1 ZCROSS
2 DCMON | 2 DCMON
3 GND | 3 GND
4 IERR ‘ 4 IERR
5 FSTOP } 5 FSTOP
6 P-OFF | 6 P-OFF
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Cable signals

Main PCB Power supply PCB in control box

|

|

+5V 1

+5V :

GND :

GND |
EXTI/00 ; 1 BRK SOL

|

|

|

|

|

|

|

|

2 GND

EXTI/01
EXTI/02
EXTI/03
EXTI/04
10 EXTI/05

O oo ~NO O, WNPE
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Cable signals

Main PCB PANEL BACK LOCAL
[ [
P32 : 32 : X area sensor
1 +5V : 1 VK : 1 AN
2 XINDEX } 2 XINDEX } 2 C X
3 GND | |
4 F5V ‘ ‘
5 OVTR-X | |
6 GND | ‘
7 FB5V } }
8 OVTR+X | |
9 GND ‘ ‘
10 C5V | 3 Vk | 1 AN
11 COVTR-X : 4  COVTR-X : 2 C -CX
12 GND | |
13 C5V | 5 VK | 1 AN
14 COVTR+X i 6 COVTR+X i 2 C +CX
15 GND | 7 GND | 3 COMX,COM-CX,COM+CX
| 8 |
| |
| |
P31 : 31 : Y area sensor
1 +5V ‘ 1 Vk ‘ 1 AN
2 YINDEX | 2 YINDEX | 2 C Y
3 GND ! 3 GND ! 3 COM
4 Fsv 1 4 Vk 1
5 OVTR-Y | 5 OVTR-Y |
6 GND | 6 GND |
7 F5V | 7 VK |
8 OVTRY ! 8 OVTR+Y !
9 GND l 9 GND
10 C5V | 10 Vk |
11 COVTR-Y ‘ 11 COVTR-Y ‘
12 GND | 12 GND |
13 C5V | 13 Vk |
14 COVTR+Y ‘ 14 COVTR+Y ‘
15 GND | 15 GND |
| 16 |
| |
| |
P26 | 26 | Rotary encoder
1 A ‘ 1 A ‘ 1 A
2 B | 2 B } 6 B
3 Z ! 3 Z ' 3 Z
4 45V | 4  +5V l 4 45V
5 GND | 5 GND | 5 GND
6 | i Needle position detection sensor
7 45V } 6 Vk } 1 AN
8 NLUP 1 7  NLUP 1 2 C
9 GND l 8 GND l 3 CoM
| |
| |
| |
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Cable signals

Main PCB PANEL BACK LOCAL
I I
P14 : C : INDEX motor (color change motor)
1 OuUT1 | 1 OuUTl | 1 A Orange
2 OuT2 | 2 OuUT2 | 2 A Blue
3 O0uTs3 ! 3 OuTs3 ! 3 B Red
4 OUT4 } 4 OUT4 } 4 B Yellow
Power supply PCB in control box l 6 l Bobbin winder motor
-m | |
1 +24V 3 1 +24V 3 1. +24V White
2 [ [
3 GND | 2 GND | 2. GND Black
| |
Main PCB LY ' Machine motor
1 U | 1 U | 1 U Red
2V } 2V } 2 V  White
3 W : 3 W : 3 W Black
| 4 E | 4 E Yellow/Green
| |
| X | X motor
1 A | 1 A | 1 A Black
2 B : 2 B : 2 B Red
3 C | 3 C | 3 C Orange
4 D : 4 D : 4 D VYellow
5 E \ 5 E \ 5 E Blue
6 CONNECT | 6 CONNECT | 6> CNT
7 GND : 7 GND : 7
| 8 | 8
Y | Y motor
1 A } 1 A } 1 A Black
2 B ! 2 B ! 2 B Red
3 C | 3 C | 3 C Orange
4 D : 4 D : 4 D Yellow
5 E \ 5 E \ 5 E Blue
| 6 | 6
‘ | |
Main PCB : PANEL BACK : Local
‘ ‘
P30 30 1
1 DATA+ | 1SDT : 1SDT 1SDT 1SDT 1@'}
2 DATA- : 2 SDT | 2 SDT 2 SDT 2 SDT 2 SDT
3 CLK+ 3SCK | 3 SCK 3 SCK 3 SCK 3 SCK}
4 CLK- | 4 SCK i 4 SCK 4 SCK 4 SCK 4 SCK
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Cable signals

Main PCB PANEL BACK LOCAL
[ [
P27 27 | START-EM switch
1 START ‘ 1 START ‘ 1 START
2 GND | 2 GND | 2 GND
3 STOP w 3 STOP
4 GND | 4 GND
P28 ! !
1 N.C l 5 N.C l 3 N.C
2 N.O | 6 N.O | 4 N.O
3 COM ; 7 COM ; 5 GND
| |
P29 : 29 : Operation panel
1 DATA+ ‘ 1 SDT ‘
2  DATA- | 2 SDT
3 CLK+ | 3 SCK |
4  CLK- } 4 SCK }
5 +5V | 5 +5V
6 GND ‘ 6 GND
7 STOP | 7 STOP
8 GND ‘ 8 GND
| 9 |
| 10 FG |
| |
: 2 : Bed retracting sensor
1 VK ‘ 1 Vk ‘ 1 AN
2 BED1 | 2 BED1 | 2 C
3 GND ! 3 GND ! 3 COoM
4 Vk l 4 Vk l 1 AN
5 BED2 | 5 BED2 | 2 C
6 GND ‘ 6 GND : 3 COoM
7 VK } 7 VK : 1 AN
8 BED3 ! 8 BED3 ‘ 2 C
9 GND l 9 GND l 3 COM
10 VK | 10
11 BED4 ‘ 11
12 GND | 12 |
I
Main PCB | PANEL BACK BC PCB(No02,3) l BC PCB(No1l)
| | t
P13 13 Lps_ | P8 |
1+24V 1+24 1 +24V 1+24V ! 1 +24V 1+24
2BCLK | 2 BCLK | 2 CLKO 2 CLK1 | 2 CLKO 2 CLK1
3BDIR | 3BDIR ! 3 DIRO 3DIR1L | 3 DIRO 3 DIR1
4 BSAV | 4 BSAV | 4 SAYO 4 SAV1 | 4 SAVO 4 SAV1
5 BBRK | 5BBRK 5 BRKO 5 BRKL | 5 BRKO 5 BRK1
1 6 | 6 GND | 6 GND
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Cable signals

Main PCB Panel back BC PCB

I I

P19 | 19A P10

1 +5V | 1 45V | 1 45V
2 GND | 2 GND | 2 GND
3  BSEL | 3  BSELO | 3 LENB
4 BENCA } 4 BENCAO } 4 LOUTA
5 BENCB | 5 BENCBO | 5 LOUTB
6 +5V | 6 +5V | 6 +5V
7 GND | 7 GND | 7 GND
8 BSEL | 8 BSEL1 | 8 RENB
9 BENCA | 9 BENCA1 | 9 ROUTA
10 BENCB | 10 BENCB1 | 10 ROUTB
11 EMGX oo 1 EMex ] 1 _emMG. =
12 +5V : 1 +5V : 1 +5V
13 GND . 19B 2 GND | P10 2 GND
14 BSEL | 3 BSEL2 | 3 LENB
15 BENCA | 4 BENCA2 | 4 LOUTA
16 BENCB | 5 BENCB2 | 5 LOUTB
17 +5V : 6 +5V : 6 45V
18 GND | 7 GND | 7 GND
19 BSEL | 8 BSEL3 | 8 RENB
20 BENCA | 9 BENCA3 | 9 ROUTA
21 BENCB l 10 BENCB3 l 10 ROUTB
22 EMGY | 11 EMGY | 11 EMG

| |

| |

P20 " A20 P10

1 +5V : 1 +5V : 1 +5V
2 GND | 2 GND | 2 GND
3 BSEL } 3 BSEL4 } 3 LENB
4 BENCA | 4 BENCA4 | 4 LOUTA
5 BENCB | 5 BENCB4 | 5 LOUTB
6 +5V : 6 +5V : 6 +5V
7 GND | 7 GND | 7 GND
8 BSEL | 8 BSEL5 | 8 RENB
9 BENCA | 9 BNCAS5 | 9 ROUTA
10 BENCB l 10 BENCB5 l 10 ROUTB
11 EMGX | 11 EMGX | 11 EMG
12 +5V | |
13 GND |
14 BSEL | |
15 BENCA | |
16 BENCB | |
17 +5V | |
18 GND |
19 BSEL w |
20 BENCA | |
21 BENCB | |
22 EMGY |
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Cable signals

Main PCB Panel back
I I
P18 : 18 : Thread trimming sensor
1 Vk | 1 VK | 1 AN
2 TSENS1 | 2 TSENS1 | 2 C
3 GND [ 3 GND | 3 COM
4 VK | 4 VK | 1 AN
5 TSENS2 : 5 TSENS2 : 2 C
6 GND ! 6 GND ! 3 COM
7 VK : 7 :
8 TSENS3 ! 8 |
9 GND } 9 |
10 Vk : 10 :
11 TSENS4 | 11 |
12 GND | 12 |
f T
P10 T ' Thread trimming motor
1 A+ : 1 A+ : 1 A Orange
2 A- | 2 A- | 2 A Blue
3 B+ } 3 B+ | 3 B Red
4 B | 4 B- i 4 B Yellow
I I
P11 : :
1 A+ | 5 A+ | 1 A Orange
2 A | 6 A | 2 A Blue
3 B+ | 7 B+ | 3 B Red
4 B- | 8 B- | 4 B Yellow
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Chapter 7 Electric Components

17-2. Connectors in power supply PCB in the control box
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|

Power supply PCB in control box

Symptoms resulting from improper
Connector No. Connecting point Drive signal connection or breakage
Power supply for +55V (lower : )
L Power supply PCB - BC PCB shaft motor) and +12V (lower Error E-B2 occurs when power is
P2 turned on.
shaft fan)
+55V power supply (X and Y : .
P3 Power supply PCB - Main PCB (P9) motors, and thread trimming Error E-B9 occurs when power is
tuned on.
motor)
Power supply PCB - Power supply PCB B in power supply base Needle bar does not jump.
P4 (P6) +50V power supply Wiper does not work.
Errors E-BA, E3, and D1 appear in
Power supply PCB - Power supply PCB B in power supply base sequence when power is turned
P5 (P1) +24V power supply on. Finally, error E-E3 appears.
Bobbin can not be wound when
P6 Power supply PCB in control box - Bobbin winder motor +24V power supply bobbin winder motor is
connected.
P7 Error E-C4 occurs when power is
P8 Power supply PCB - Head PCB +24V power supply turned on.
P9 Unused +24V power supply for
expansion
P10 Power supply PCB - Main PCB (P16) Power supply control Error B-D2 occurs when power is
turned on.
P11 Power supply PCB - Transformer 729VA AC 14V Error E-AL occurs when
embroidering is started.
. Error E-A1 occurs when
P12 Power supply PCB - Main PCB (P12) Inverter control power supply embroidering is started.
P13 Needle bar does not jump. Wiper
P14 Power supply PCB - Head PCB +50V power supply does not work.
P15 Error E-07 or E-C4 occurs when
P16 Power supply PCB - Head PCB +5V power supply power is turned on.
Mai Main PCB power supply Nothing works.
P17 Power supply PCB - Main PCB (+5V, HL2V, +24V) POWER LED on panel is not lit.
Power supply PCB - Power supply PCB B in power supply base Nothing works.
P18 *2) AC 200V power supply POWER LED on panel is not lit.
) Main shaft motor power supply Error E-A1 occurs when
P19 Power supply PCB - Main PCB (P6) (+300V) embroidering is started.
P20 Power supply PCB - Cooling fan 1 Cool!ng fan power_supply Error E-D1 occurs when power is
Cooling fan stop signal turned on.
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|

Power supply PCB in control box

Symptoms resulting from

Connector No. Connecting point Drive signal improper connection or
breakage
. Cooling fan power supply Error E-D1 occurs when power
P25 Power supply PCB- Cooling fan 2 Cooling fan stop signal is turned on.
P26 Power supply PCB - Power supply PCB B in power supply Power cut detection input Error E-BA occurs when power

base (P7) is turned on.

Driving shaft stop position is
P27 Power supply PCB - Main PCB (P1) Main shaft brake signal apt to be improper.
Error E-05 occurs.

P28 Power supply PCB - Main shaft brake solenoid g/lua}[guihaft brake solenoid The same above
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Cable signals

' Head PCB
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Power supply PCB in control box

fa) a) fa) a) fa)
G =25 G G G
EE>S>>2CPnn EE>>I YO EE>>2Y 0 EE>>2Yn0 EE>>=2Y 0
EEODOSSIZ3 EEOONZZ3 EEODOSSIZ3 EEOOS2Z3 EEODOSSIZ3
N>>528Fd07 9533588 +d07 oa>35aaFI09 o>35aa¥I0F o>55aa¥I07F
O A NM< LW © o~ O A NM< W © o~ O A NM<LW © 0~ O A NM< W © 0~ O A NM<I LW © 0~
o o o o o
G 5 G 5 G
EE>S>2 ) EE>S>S2 a) EE>S>2 o EE>S>S2 oS EE>S>2 )
EEOOS3IZ3 EEDOONZIZ3 EEODOIIZ EE0OS3Z EEODOSIZ>
>>0a%d307 _552a%d0% _35aa%Jd0% [ 5352aF%30F _553aa%¥00D
dANOITHWON®D NANMIWON~BG OANOFTOON~®O FANOMITWOLON~SE WANOMTIE O™ O
o
>
Z
© o9
—
o [To R |
o) a a) a
> > > >
Z =z Z =z
10 o9 o7 o9 o7
o [To R | O N N~ oM o <
>
3 o
QO =z
< a._ o,
o — n
> > > >
3 0 2 o 3 o 2 0o
QO = O =z O =z O*: =z
wa, O, a_ 0. a._ o, a O,
(Al n N O (90] N~ <t (o0]
>
N
O =z
© Ao
o - O
> > > >
J o 3o J o N
= = = =
~ Qo QAo Qo QAo
o — LO AN © o~ <t o0

BES-960BC.1260BC

154



Chapter 7 Electric Components

T
} Head PCB

PANEL
BACK

Power supply PCB in control box
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Cable signals

Power supply PCB in control box PANEL BACK BC PCB
I I
1 [pa
1 +55V : 1  +55V : 1 +Vmm
2 +55V | 2 +55V | 2 +Vmm
5 +12V ! 3 +12Vv ! 3 +12Vv
7 POV | 4 GND | 4 GND
8 POV | 5 GND l______5_ . GND________|
3  +55V ‘ 6 +55V ‘ 1 +Vmm
P4
4  +55V : 7 455V 2 +Vmm
6 +12V w 8 +12V w 3 +12v
9 POV } 9 GND } 4 GND
10 POV | 10 GND | 5 GND
| |
2 P4
1 +55V ! 1 +55V | 1  +Vmm
2 +55V } 2 +55V } 2 +Vmm
5 +12v : 3 +12Vv : 3 +12v
7 POV ‘ 4 GND ‘ 4  GND
8 POV | 5 GND | 5 GND
3  +55V ‘ 6 ‘
4  +55V } 7 |
6 +12V | 8 |
9 POV ‘ 9 ‘
10 POV | 10 |
Power supply PCB in control box PANEL BACK Power supply PCB B in power supply base
| T
5 [P
1 DC24Vv : 1 DC24V ; 1 DC24Vv
2 ‘ ‘
| |
3 GND | 2 GND | 2 GND
|
| I
4 [ps |
1 DC50V : 1 DC50V ; 1 DC50V
2 DC50V | 2  DC50V } 4  DC50V
3 GND ‘ 3 oV ! 3 GND
4 GND | 4 oV l 6 GND
| | 2
1 | 5
| |
|
: ! Transformer
P11 11 l
1 ACl4V 1 1 ACl4v | 10 AC14V
2 oV l 2 oV ‘ 11 oV
3 | 1
4  ACl14V ‘ ‘ 12 AC14V
|
5 0V } 3 AC14v ‘ 13 oV
6 | 4 oV |
7  ACl14V ‘ 5 ACl14V ‘ 14 ACl4v
8 oV | 6 0oV | 15 ov
9 | |
10 AC14V | 7  AC14V | 16 AC14V
11 oV | 8 oV | 17 oV
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Cable signals

Power supply PCB in control box PANEL BACK Power supply PCB in control box
| |
P18 18 i
1 AC200V \ 1 AC200V 1 1 AC200V
2 AC200V : 2 AC200V : 2 AC200V
| 3 [ 3
3 FG } 4 E } 4 FG
P28 : 20B : Pulley stop solenoid
1 +24v | 1 soL | 1+
2 0oV | 2 oV | 2 -
| |
| |
| |
| |
! I Power supply PCB B in power supply base
| |
P26 | |
1 ACi1sv } 3 AcCi18Vv } 1 AC18VO
2 I I
3 Aclsv l 4  ACI18V l 2 AC18VO
| |
Power supply PCB B in power supply base : Bridge diode
|
P14 +Red : +
P13 -Black | -
P12~ White | ~
P11~ White : -~
3 Transformer
1 AC39V | AC39V
2 AC39V } AC39V
3 oV ! ov
4 oV l oV
|
:
1 AcC18v } AC18V
2 |
3 oV l Y
|
} Nozzle filter
1 | 3
2 | 4
3 |
4 I
|
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17-3. Connectors in power supply PCB B in power supply base
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Symptoms resulting from

Connector No. Connecting point Drive signal improper connection or
breakage
) . Error E-BA, E3, or D1 appears
P1 Power supply PCB B - Power supply PCB in control box (P5) +24V power supply when power is turned on.
Nothing works.
P2 Power supply PCB B - Power supply PCB in control box (P18) AC200V power supply POWER LED on panel is not lit.
Nothing works.
P3 Power supply PCB B - Noise filter 3.4 AC power supply input POWER LED on panel is not lit.
P4 Power supply PCB B - Transformer AC18V input Error E-BA, E.3’ or D1 appears
when power is turned on.
P5 Power supply PCB B in power supply base - Transformer AC39V input Needle bar does not jump.
pply P pply P Wiper does not work.
P6 Power supply PCB B - Power supply PCB in control box (P4) DC50V output The same above
P7 Power supply PCB B - Power supply PCB in control box (P26) Power cut detection Error E-BA appears when

power is turned on.
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17-4. Connector in panel PCB
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Symptoms resulting from
Connector No. Connecting point Drive signal improper connection or
breakage
When power is turned on, the
+5V power supply machine will work with its
P1 Panel PCB - Main PCB (P29) Communication line default settings but nothing will
Stop switch appear on the panel. POWER
LED will not be lit.
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17-5. Connectors in BC PCB
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|

Symptoms resulting from
Connector No. Connecting point Drive signal improper connection or
breakage
p1 BC PCB - Fixed bed lower shaft sensor Lower _shaft_encoder input Error E?BZ appears when
Thermister input power is turned on.
P2 BC PCB - Retracting bed lower shaft sensor Lower _shaﬂ_encoder input Error EfBz appears when
Thermister input power is turned on.
P3 BC PCB - Fixed bed lower shaft stepping motor Motor output Error ETBZ appears when
power is turned on.
P4 BC PCB - Power supply PCB in control box +55V power supply Error ETBZ appears when
+12V power supply power is turned on.
P5 BC PCB - Fixed bed DC fan motor Fan power supply Error E-B1 or E-B7 appears
when power is turned on.
P6 BC PCB - Retracting bed DC fan motor Fan power supply The same above
P7 BC PCB - Retracting bed DC fan motor Motor output Error EfBz appears when
power is turned on.
P8 BC PCB - Main PCB or next BC PCB Common control signal Error ETBZ appears when
power is turned on.
P9 BC PCB - Next BC PCB or terminal harness Common control signal Error ETBZ appears when
power is turned on.
P10 BC PCB - Main PCB +5V power supply Error E_-BZ appears when
Control signal power is turned on.
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Cable signals

BC PCB
T
' BC sensor PCB (thermister)
1 BENCA T 1 PH1
2 BENCB : 2 PH2
3 GND ! 3 ov
4 BTHM } 4 THM
5 +5V : 5 +5V
|
' BC sensor PCB (thermister)
1 BENCA 1 1 PH1
2 BENCB | 2 PH2
3 GND | 3 ov
4 BTHM | 4 THM
5 +5V | 5 +5V
I
| P3 (LMOTOR) . Lower shaft motor
1 A | 1 Black
2 B | 2 Blue
3 C : 3  Yellow
4 D | 4 Orange
5 E } 5 Red
l
MOTOR) " Lower shaft motor
1 A ‘ 1 Black
2 B | 2 Blue
3 C } 3 Yellow
4 D : 4 Orange
5 E | 5 Red
FAN) ' Lower shaft DC fan motor
1 +12V } 1 White +12V (red)
2 GND : 2 Black GND (black)
|
FAN) - Lower shaft DC fan motor
1 +12v \ 1 White +12V (red)
2 GND } 2 Black GND (black)
|
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17-6. Connectors in head PCB
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Rotary switch
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P2

jRotary switch is used by setting it to the same number as the head to be used (1-6).
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Symptoms resulting from
Connector No. Connecting point Drive signal improper connection or
breakage
. Head switch Head switch malfunctions.
Pl Head PCB - Head switch PCB POWER LED Head LED is not li.
P2 Head PCB - TR breakage sensor PCB Sensor s_electlon signal Thread breakage detection
Sensor signal often happens.
When presser foot rises, a
P3 Head PCB - Switch Presser foot switch strange sound is made, and
error E-C4 appears.
P4 Head PCB - Main PCB or next head PCB Communication line Error ETOY appears when
power is turned on.
When wiper has not retracted
P5 Head PCB - Wiper sensor Wiper sensor properly, it is not regarded as
an error.
P6 Head PCB - Next head PCB or terminal harness Communication line Error Ef07 appears when
power is turned on.
Head PCB - Needle position detection sensor (for head No.1 . Error E-07 appears when
P7 . Potentiometer .
only: unused for other heads.) power is turned on.
For expansion
P8 Unused Solenoid output
P9 Head PCB - Presser foot motor Presser foot motor output Error ETC4 appears when
power is turned on.
P10 Head PCB - Jump solenoid Jump solenoid output Needle bar does not jump.
P11 Head PCB - Wiper solenoid Wiper solenoid output Wlpelr does not work.
Note: No error code appears.
P12 Head PCB - Power supply PCB in control box +50V, +24V, +5V power supply Error ETC4 appears when
power is turned on.

164

BES-960BC.1260BC




Chapter 7 Electric Components

Cable signals

Head PCB
T
(INDEX) ' Needle bar position sensor
1 +5V ‘ 1 +5V
2 INDEX } 2 SIG
3 GND | 3 GND
|
(F-PM) : Presser foot motor
1 A ‘ 1 B Red
2 A | 2 B Yellow
3 B | 3 A Blue
4 B : 4 A Orenge
(H-SW) Relay connector Head switch PCB
1 +5V 1 +5V 1 +5V
2 MENDLED 2 MENDLED 2 MENDLED
3 UBKLED 3 UBKLED 3 UBKLED
4 MENDSW 5 MENDSW 4 MENDSW
5 OFFSW 6 OFFSW 5 OFFSW
6 FWDSW 7 FWDSW 6 FWDSW
7 BACKSW 8 BACKSW 7 BACKSW
8 GND 9 ov 8 GND
9 FG

©Coo~NOOOOPA~WDNPRE

B R R R
AWNRO

(UPBRK)

NB1
NB2
NB3
NB4
NB5
NB6
NB7
NB8
NB9
NB10
NB11
NB12
UBRK
GND

Relay connector

\
\
|
|
|
\
|
|
|
|
|
|
|
|
|
|
\
|
1
|

NB2 :
|
|
|
|
|
|
|
\
|
|
|
\
|
|
|
|
|
|
|
|
|

1 NB1
2

3 NB3
4 NB4
5 NB5
6 NBG6
7 NB7
8 NB8
9 NB9
10 UBRK
11 GND
12

TR breakage sensor PCB

1 PH1
PH2
PH3
PH4
PH5
PH6
PH7
PH8
PH9

© O ~NOOULA,WN

10 UBRK(C-COM)
11 GND(E-COM)

BES-960BC.1260BC

165




Chapter 7 Electric Components

Head PCB
FSENS) Presser foot sensor
1 +5V 1 AN
2 FOOT 2 C
3 GND 3 COM
| P5 (WSENS) Wiper sensor
1 +5V 1 AN
2 WIPER 2 C
3 GND 3 COM
P10 (JUNP) Jump solenoid
1 Vmm 1 J
2 JSOL 2
P11 Wiper solenoid
1 Vmm 1 W
2 WSOL 2
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17-7. Connectors on the rear of the control box
4 N

r . 13 8 a0 m27 26 29 2 32 A

I il
ity 29 SC0DOOL .

) G000
o 5 M (1) @ 1H 3H C;H 7H
0 [ BRIR
18 4 2 5 2H 4H 6H 8H

- bo e DOCC

BES-960BC.1260BC 167



Chapter 7 Electric Components

Connectors on the rear of the control box

Connector No. Connecting point Symptoms resulting from improper connection or breakage
13 BC PCB (P8) Error E-B2 appears when power is turned on.
18 Thread trimming sensor Error E-B9 appears when power is turned on.
30 Head PCB (P4) Error E-07 appears when power is turned on.
27 START - EM switch STOP appears when power is turned on.
26 Needle position detection sensor and rotary encoder Error E-A1 appears when power is turned on.
. POWER LED is not lit when power is turned on, and any error
29 Operation panel
appears.
Even when HEAD switch is on, no red lamps on heads Nos.2,
2 Bed retracting sensor 4, and 6 are lit, and embroidering can not be done. Presser
feet of heads Nos. 2, 4, and 6 can not be retracted.
32 X area sensor Error E-09 appears when power is turned on.
31 Y area sensor Error E-14 appears when power is turned on.
208 Power suppl)_/ PCB B in power supply base (P26) - main shaft Error E-BA appears when power is turned on.
brake solenoid
20A BC PCB (1) (P10) Error E-B2 appears when power is turned on.
19B BC PCB (2) (P10) Error E-B2 appears when power is turned on.
19A BC PCB (3) (P10) Error E-B2 appears when power is turned on.
C INDEX motor Error E-07 appears when power is turned on.
T Thread trimming motor Error E-B9 appears when power is turned on.
X X motor Error E-18 appears when power is turned on.
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Connectors on the rear of the control box

Connector No. Connecting point Symptoms resulting from improper connection or breakage
Y Y motor Error E-14 appears when power is turned on.
M Machine motor Error E-Al appears when embroidering starts.
1H-6H Head PCB (P12) Error E-07 or E-C4 appears when power is turned on.
7H-8H Unused
5 Power supply PCB B in power supply base (P1) Error E-BA, E-E3, or E-D1 appears when power is turned on.
11 Transformer Error E-Al appears when power is turned on.
. Nothing works.
18 Power supply PCB B in power supply base (P2) POWER LED on panel is not lit.
Needle bar does not jump.
4 Power supply PCB B in power supply base (P6) Wiper does not work.
Note: No error code appears.
1 BC PCB (P4) Error E-B2 appears when power is turned on.
2 BC PCB (P4) Error E-B2 appears when power is turned on.
6 Bobbin winder motor Bobbin winding can not be done when bobbin winder is
connected.
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Chapter 8. Finding Cause of Problem

Chapter 8. Finding Cause of Problem

1. Mechanical problems

In case of a malfunction, diagnose the problem referring to the table below.
If the problem persists, turn off the power and contact your dealer.

Problem Check point

Machine operates incorrectly. Is set screw of rotary encoder loosened?

Is set screw of machine pulley loosened?

Is set screw of pulley B loosened?

Are timing belts for X- and Y-carriages loosened?

Are timing belts for X- and Y-carriages damaged?

Are set screws of pulleys A and B loosened?

Are set screws of couplings in X- and Y-pulse motors loosened?
Is sewing data in floppy disk normal?

Upper shaft is locked at some point of a cycle. « Is thread take-up stopped with striking upper case cover?
[HOW to adjust]

|
Thread take-up —\;_J
[

Upper case cover\

Set bolt

Needle bar case/

Thread take-up operat-

Inner thread guide )
ing lever

Remove adjustment base.
Loosen bolt of thread take-up coupled driving lever to adjust
movable range of thread take-up. Then retighten it.

* Are positions of needle bar clamp and top dead center stopper
correct?
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2. Electrical parts

Notes:

Before checking cable connections, be sure to turn off the sewing machine and remove the power supply plug from the
socket.

When checking cable connections, perform continuity test between connectors.
In the Check and solution column, follow the items in order from the top.

Problem Check and solution
The power is turned on but the machine « Is the power plug of the machine correctly connected?
does not operate. Connect it properly.
The power LED on the panel is not lit « Has the connector on the rear of the control box come off?
either. Connect it properly while checking the connector number and harness number.

« Have any connectors in the power supply base and inside the control box come off?
Connect them after checking type and color.

* Has fuse F1 or F2 of the power supply PCB inside the power supply base blown?
Replace with a new one. If the either one blows again, there may be potential trouble. Is
there any wrong wiring? If yes, replace the control box.

The power is turned on, but the machine « Emergency stop switch remains activated?

does not operate. Reset the emergency stop switch.

The STOP indication on the panel is

blinking.

When the power is turned on, the machine « Isretracting bed sensor adjusted properly?

controller shows a message indicating the Adjust the sensor on the machine head which is affected. (Refer to "Adjusting retracting bed
presser foot has been removed. sensor.")

The LED on machine head no.2, no.4, or « Refer to the cable connection block diagram to check the connections from retracting bed
no.6 does not come on, and the presser sensor to the main PCB.

foot remains lowered. « Is "every second head" set in the machine controller?

Error E-02 occurs. « Is the frame out of cap frame area?

Move the frame into the cap frame area, and turn on the power.

« In PORT test mode, check ON/OFF signal of X area sensor.
If the signal does not change, refer to the cable connection block diagram to check the
connections from the X area sensor to the main PCB. If trouble still continues, replace the X
area sensor
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Error E-05 occurs. « After the pulley is turned manually, is it beyond the stop angle?

Turn the pulley manually until it is aligned with the stop position, and cancel the error.

< Inthe encoder test mode, check the signal of the stop position sensor.

Adjust or refer to the cable connection block diagram to check the connections from the
needle position sensor to the main PCB. Replace the needle position sensor.

« Does the main shaft brake solenoid operate?

If not, refer to the cable connection block diagram to check the connections from the brake
solenoid to the power supply PCB and between connector P27 on the power supply PCB and
connector P1 on the main PCB.

« Check the resistance of the main shaft brake solenoid at the connector of the solenoid. Ifitis
approx. 50 ohms, it is OK.

If it is nowhere near 50 ohms, replace the solenoid. In this case, the power supply PCB
inside the control box may be broken. If the solenoid does not operate after replacement,
replace the power supply PCB inside the control box.

« Is there any problem with the main shaft mechanism such as a loose screw in the main shaft
pulley?

Error E-07 occurs. « Does the INDEX motor turn?
If not, refer to the cable connection diagram to check the connections from the INDEX motor
to the main PCB.
« At the connector of the INDEX motor, check the resistance between pins 1 and 2, and pins 3
and 4. If they are approx. 4.4 ohms, they are OK.
If they are nowhere near 4.4 ohms, replace the INDEX motor. If there is still problem after
that, replace the main PCB.
« Turn the color changing pulley manually.
If it is too sluggish, adjust the color change mechanism and the needle bar case.
« Deactivate the initial settings of the machine, and turn on the power. In SOL test mode,
operate the head solenoids.
When a head solenoid and the ones following it do not operate, refer to the cable connection
diagram, and check the connection of the machine head communication line.
«  When only machine head 1 does not work
Check the connection of communication line to machine head 1 and the power supply
harness for machine head 1.
« Does the setting of the rotary switch on the machine head PCB conform to each machine
head?
If not, adjust the setting of the rotary switch according to each machine head.
« Deactivate the initial settings of the machine, and turn on the power. In CASE test mode, turn
the color changing pulley manually. Does the figure on the panel change?
If not, check the connection between the connector of the needle position sensor and
connector P7 on machine head 1 PCB.
* Replace the needle bar position sensor (potentiometer).
* Replace machine head PCB 1.
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Error E-09 or E-14 occurs.

Does the XY carriage move?

If it moves, refer to the cable connection diagram to check the connections from the XY area
sensor to the main PCB.

Does the XY motor turn?

If it turns, check the XY carriage mechanism.

If the XY motor does not turn, refer to the cable connection block diagram to check the
connections from the XY motor to the main PCB.

Error E-OA occurs even though thread has
not broken.

In CASE test mode, activate the needle bars from no.1 in order using switches to find which
needle bar has this problem. Turn the thread breakage sensor pulley corresponding to the
needle bar which has the problem, and check whether the red LED on the machine head is
blinking.

If it is blinking, set the value of the thread breakage sensitivity in the machine controller to a
lower number. (The standard is 10.)

When the red LED is not blinking, check the connections from thread breakage sensor PCB
to the machine head PCB.

Replace the thread breakage sensor PCB.

Error E-18 occurs.

Refer to the cable connection block diagram to check the connections from the two X motors
on both sides to the main PCB.

Error E-Al occurs.

In "Ecd" test mode, turn the main shaft pulley manually.

If it is too sluggish, the main shaft mechanism may have a problem.
With this error, does the main shaft motor turn?

If it does not turn at all, check fuse F5 on the power supply PCB inside the control box. Refer
to the cable connection block diagram to check the connections from the main shaft motor to
the main PCB. Check the connections between connector P6 on the main PCB and
connector P19 on the power supply PCB inside the control box, and between connector P4
on the main PCB and connector P12 on the power supply PCB inside the control box, and the
connections from connector P11 on the power supply PCB to 14v terminal of the transformer.
In "Ecd" test mode, turn the main shaft pulley manually. Are the stop position signal and
encoder signal correct?

If either signal is not changed, refer to the cable connection block diagram to check the
connections from the encoder, through the stop position sensor, to the main PCB.

Error E-A8 occurs.

Check the upper shaft CPU ROM version. If it is version A, replace with a newer ROM whose
version is B or later. (PROM #4 on the main PCB)

Error E-B1 often occurs.

Is there any thread tangled around the rotary hook?

Remove any waste thread from the rotary hook.

Conduct BC sensor test in PC test mode.

If there is anything abnormal, replace the lower shaft module. (Refer to "Replacing the lower
shaft module.")
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Error E-B1 often occurs. * In PC test mode, check the synchronization limitation among all lower shaft modules (auto
test).
If the test shows a lower shaft module whose timing is different from others, replace it. (Refer
to "Replacing the lower shaft module.")

* Check whether the lower shaft fan in the bed where the error often occurs turns normally.
If the fan is not turning, check the connection between the lower shaft fan and the BC PCB.
If trouble still continues though connection is OK, replace the lower shaft fan.
If no lower shaft fan is turning, check fuse F4 on the power supply PCB in the control box.

« Is the hole on the side of the bed where the error often occurs clogged with dust?
Clean the hole

Error E-B2 occurs. » Isthere any thread tangled around the rotary hook?
Remove any waste thread from the rotary hook.
» Does the lower shaft where the error occurs turn?
If it turns, check the connection between the lower shaft sensor PCB and the BC PCB.
Adjust the lower shaft sensor. If trouble still continues, replace the lower shaft sensor PCB.
» If the lower shaft where the error occurs does not turn, check the connection between the
lower shaft motor and the BC PCB. Replace the lower shaft module. (Refer to "Replacing
the lower shaft module.") Replace the BC PCB.

Error E-B3 occurs. « Did you turn the rotary hook manually?
If so, this is not error.

¢ Check the connection between the lower shaft sensor PCB and the BC PCB. If trouble still
continues, replace the lower shaft module. (Refer to "Replacing the lower shaft module.")

Error E-B7 occurs. * Make sure that the lower shaft fan turns normally.
If the fan is not turning, check the connection between the lower shaft fan and the BC PCB.
If trouble still continues, replace the lower shaft fan.
If no lower shaft fan is turning, check fuse F4 on the power supply PCB in the control box.
* Is the hole on the side of the bed where the error often occurs clogged with dust?
Clean the hole.
¢ Check the connections from the thermistor in the lower shaft module to the BC PCB.

Error E-B8 occurs. * Does the red LED for the BC PCB go off?
If not, refer to the cable connection block diagram to check the connections from the BC PCB
to the main PCB.

» Check the connections from the lower shaft motor to the BC PCB in the bed whose red LED
is off.
If there is a short circuit because of a wire being caught, replace a harness or lower shaft
module. (Refer to "Replacing the lower shaft module.")

* Using a tester, measure the resistance between the following pairs of pins in the connector of
the lower shaft motor: pins 1 and 2, pins 2 and 3, pins 3 and 4, pins 4 and 5, and pins 5 and
1. Make sure that resistance is approx. 2.6 ohms.
If there is anything abnormal, replace the lower shaft module. (Refer to "Replacing the lower
shaft module.")

* Replace the BC PCB.
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Error E-B9 occurs.

* Is waste thread tangled around the movable knife?

Clean it.

* Does the thread trimming motor run?

If it runs, refer to the cable connection block diagram to check the connections from the
thread trimming sensor to the main PCB. If trouble still continues, adjust the thread trimming
sensor PCB. (Refer to "Replacing the thread trimming sensor PCB.")

» Ifit does not run, refer to the cable connection block diagram to check the connections from
the thread trimming motor to the main PCB.

» Check the connection between connector P3 on the main PCB and connector P9 on the
power supply PCB inside the control box.

e Check fuse F6 of the power supply PCB inside the control box.

When the fuse has blown, replace it with a new one. If it blows again, replace the power
supply PCB.

Error E-BA occurs.

* Check the connection between connector P16 on the main PCB and connector P10 on the
power supply PCB inside the control box.

» Refer to the cable connection block diagram to check the connections from connector P26 on
the power supply PCB inside the control box to connector P7 on the power supply PCB in the
power supply base.

* Check fuse F3 of the power supply PCB in the power supply base.

When the fuse has blown, replace it with a new one. If it blows again, there may be a
problem in the 24v circuit.

Error E-C2 occurs.

» Does the wiper in the erroneous machine head remain advanced?
If a thread is tangled, remove it. If the wiper does not retract smoothly, adjust it.

¢ In SOL test mode, check the figure indicated on the panel.
If it is not S-00, check the connection between the wiper sensor and the machine head PCB.
Replace the wiper sensor. Replace the machine head PCB.

Error E-C3 occurs.

NOTE

This error may rarely occur according to
your PC's performance. If it occurs, check
the items shown on the left.

* Has the IF cable come off?

¢ Has the RS cable on the PC come off?

* Is the PC or machine controller down?
Reboot the PC or machine controller.

*Replace the IF cable.

Error E-C4 occurs.

* Is the presser foot attached?
If not, attach it.

* When the presser foot rises to the top and immediately lowers
Adjust the presser foot sensor.

* When the presser foot rises to the top and generates noise for a while
Check the connections from the presser foot sensor to the machine head PCB. Replace the
presser foot sensor. Replace the machine head PCB.

* When the presser foot does not move at all
Check the connections from the presser foot motor to the machine head PCB. Replace the
presser foot motor. Replace the machine head PCB.
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Error E-CB occurs. ¢ In ENC test mode, turn the main shaft pulley manually.

If it is too sluggish, there is a problem in the main shaft mechanism.

* Refer to the cable connection block diagram to check the connections from the main shaft
motor to the main PCB. Check the connections between connector P6 on the main PCB and
connector P19 on the power supply PCB inside the control box, and between connector P4
on the main PCB and connector P12 on the power supply PCB inside the control box, and the
connections from connector P11 on the power supply PCB to 14v terminal of the transformer.

Error E-CE occurs. « Is retracting bed sensor adjusted properly?
Adjust the sensor on the machine head which is affected. (Refer to retracting bed sensor
adjustment.)

Error E-DO occurs. * Check the connection between connector P16 on the main PCB and connector P10 on the
power supply PCB inside the control box.

» Refer to the cable connection block diagram to check the connections from connector P4 on
the BC PCB to the power supply PCB inside the control box, and between connector P9 on
the main PCB and connector P3 on the power supply PCB inside the control box.

* Replace the power supply PCB.

* Replace the main PCB.

Error E-D1 occurs. « Refer to the cable connection block diagram to check the connections between connector P5
Error E-E3 occurs. on the power supply PCB inside the control box and connector P1 on the power supply PCB
Three fans in the control box have in the power supply base, and between connector P4 on the power supply PCB in the power
stopped. supply base and 18v terminal of the transformer.

* Check fuse F3 of the power supply PCB in the power supply base.
When the fuse has blown, replace it with a new one. If it blows again, there may be a
problem in the 24v circuit.

Only error E-D1 occurs. * Make sure that cooling fans on the left of the main PCB and at the rear of the power supply
PCB turn.
When either fan is stopped, check the connection between stopped fan and connector P20 or
P25 on the power supply PCB inside the control box. If there is no connection problem,
replace the stopped fan.

*  When both fans turn
Check the connection between connector P16 on the main PCB and connector P10 on the
power supply PCB inside the control box. Replace the main PCB.

Only error E-E3 occurs. * Make sure that the cooling fan on the right of the main PCB turns.
When it is stopped, check the connection between the cooling fan and connector P12 on the
main PCB. If there is no connection problem, replace the stopped fan.

* When the fan turns
Replace the main PCB.
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Error E-D2 occurs. * Is voltage setting done in machine controller?

Error E-D3 occurs. If it is not set, set the power supply voltage as specified in the area the machine is used.

* Is the transformer's tap voltage (at terminal indicated as "T") equal to power supply voltage
where the machine is used?
If not, change the connection of the terminal.

* In AC test mode on the machine, check the figure of the input voltage and using a tester,
measure the power supply voltage for comparison.
When the measured voltage value is greatly different (more than plus/minus 5 volts), rectify
the voltage in PC test mode.

 If this error often occurs and the machine cannot go into the test mode, change the voltage
setting in the machine controller to a higher number for error E-D2 or a lower number for error
E-D3, to prevent reoccurrence of error. Check it in the test mode for rectification.

* Check the connection between connector P16 on the main PCB and connector P10 on the
power supply PCB inside the control box.

* Does the power supply sharply drop for a machine with a large capacity such as a
compressor?
Separate the power source to the machine and compressor, or use a stabilizer.

* Replace the power supply PCB. If trouble still continues, replace the main PCB.

Error E-E1 occurs. * At the respective connectors of the two X-axis motors, measure the resistance between pins
1 and 2, pins 2 and 3, pins 3 and 4, pins 4 and 5, pins 5 and 1 using a tester. Itis OK if the
resistance is approx. 2.1 ohms.

If there is anything abnormal, replace the motor.

» Refer to the cable connection block diagram to check the connections from the X-axis motor
to the main PCB.

* Replace the main PCB.

Error E-E2 occurs. » At the respective connectors of the Y-axis motor, measure the resistance between pins 1 and
2, pins 2 and 3, pins 3 and 4, pins 4 and 5, pins 5 and 1 using a tester. Itis OK if the
resistance is approx. 2.4 ohms.

If there is anything abnormal, replace the motor.

« Refer to the cable connection block diagram to check the connections from the Y-axis motor
to the main PCB.

¢ Replace the main PCB.

Error E-E4 occurs. * In PC test mode, is the lower shaft being tested?
If it is being tested, refer to the page indicating how to operate in PC test mode to finish the
test mode or turn the power off and then on again.

* Turn the power off and then on again. If the error occurs again, replace the main PCB.

The following errors occur: Replace the main PCB.
E-BD, BE, E5 to FF
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Jump solenoids and wiper solenoids on all the » Refer to the cable connection block diagram to check the connections from connector P4 on
machine heads do not work. the power supply PCB inside the control box to connector P6 on the power supply PCB in the
power supply base, and from connector P5 on the power supply PCB in the power supply

base to 39 v terminal of the transformer.

e Check fuse F4 on the power supply PCB in the power supply base.
When it has blown, replace it. When the power is turned on after replacement and it
immediately blows again, the 50 v circuit has a problem.

Jump solenoid does not work. » Check the connections from jump solenoid to connector P10 on the machine head PCB.

* Check the resistance for a jump solenoid that does not work, at the connector. It is OK if the
resistance is approx. 56 ohms.

If it is nowhere near 56 ohms, replace the solenoid. In this case, machine head PCB may be
out of order. When even a new solenoid does not work, replace the machine head PCB.

» Refer to the cable connection block diagram to check the connections from connector P12 on
the machine head PCB to connectors P7, P8, P13, P14, P15, and P16 on the power supply
PCB inside the control box.

* Replace the machine head PCB.

Wiper solenoid does not work. ¢ Check the connections from wiper solenoid to connector P11 on the machine head PCB.

« Check the resistance for a wiper solenoid that does not work, at the connector. It is OK if the
resistance is approx. 28 ohms.

If it is nowhere near 28 ohms, replace the solenoid. In this case, machine head PCB may be
out of order. When even a new solenoid does not work, replace the machine head PCB.

« Refer to the cable connection block diagram to check the connections from connector P12 on
the machine head PCB to connectors P7, P8, P13, P14, P15, and P16 on the power supply
PCB inside the control box.

* Replace the machine head PCB.

The BC PCB has an abnormality. * Turn off the machine power.

e Separate connectors P4 and P10 from the BC PCB.

» At this time, if the BC PCB is removed from the machine or connectors P8 and P9 are
separated from the PCB, a lower shaft connected to other BC PCB can not work.

* Turn on the power.

e Error E-B2 will occur. The green LEDs on the two machine heads controlled by the defective
BC PCB will blink. Press the HEAD switch on the machine head downward (off), and press
the MENDING switch upward until the green LED goes off.

» After all green LEDs go off, press the STOP key on the panel or step back key on the
machine head to cancel the error.

178 BES-960BC.1260BC



Chapter 8. Finding Cause of Problem

The lower shaft module has an abnormality. e Turn off the machine power.

* Separate connectors P1, P3, and P5 for fixed bed or P2, P4, and P6 for retracting bed, from
the defective lower shaft module.

¢ Turn on the machine power.

MW Error E-B2 will occur. The green LEDs on the two machine heads controlled by the defective
BC PCB will blink. Press the HEAD switch on the machine head downward (off), and press
the MENDING switch upward until the green LED goes off.

» After all green LEDs go off, press the STOP key on the panel or step back key on the
machine head to cancel the error.

Note:

The operation above is to stop the operations of the lower shaft and lower shaft module which are connected to a defective BC PCB, resulting in causing
the corresponding machine head to pause. The pause can be canceled by turning on the machine power. When you want to stop the operations of the
lower shaft and lower shaft module again, return to step 3.
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Code Error Measures

E-00 No error occurs. This code does not usually appear.

E-01 Either motor of main shaft, X- or Y-axis, or lower shaft has locked. This code does not usually appear.

E-02 Overtravel occurs during hdme position detecting movement. Turn the power qﬁ once, then on again. If the same error occurs again,
the area sensor is faulty.

£.03 The stop switch is pressed during home position detecting movement. | Press and clear the error message. Pressing i restarts the home
position detecting movement again.

E-04 Zero detecting movement out of range Turn the power off once, theg on again. If the same error occurs again,
the X- or Y-axis mechanism is faulty.
Adjvst the pulley stop position (100°) above the needle and press 3N .

E-05 Needle stop position error ) puliey siop ( ) P

E-06 Needle bar case position error vy ) o
Press. If the error persists, the color-change mechanism is faulty.

E-07 Needle bar case lock

£.09 X-axis home position detection error Turn the‘power off once, then on agaih. If the same errdr occurs again,
the X-axis mechanism is faulty.

E-0A Thread breakage error After passing through the thread, press.

E-0B Stop or emergency stop during sewing This code does not usually appear.

E-0C Insufficient bobbin thread This code does not usually appear.

E-OD The machine does not return to the home position. Turn power off and then on again.

E-OE Mending finish This code does not usually appear.

E-14 Y-axis home position detection error Turn thelpower oft once, then on again. If the same error occurs again,
the Y-axis mechanism is faulty.

E-15 Stop key was pressed while hoop was moving during non-sewing.

E-16 Needle with specified number sent from PC is out of movable area. This code does not usually appear.

E-17 Speed Vol. No. sent from PC is out of range. This code does not usually appear.

E-18 X-axis stepping motor connector error Check that the connector of the X-axis stepplng motor is properly
connected, and turn power off and then on again.

E-1A Destination coordinates error This code does not usually appear.

E-1B The machine has reached the mending stop position. This code does not usually appear.

) ) ] Press the key to cancel tracing.

E-1C The machine stops during mask tracing.
Press the key to continue tracing.

E-1D The machme stops while the needle is moving between patterns during Press the key to continue tracing.

repeat sewing.

E-1E When the power is tumed on, bed can not be retracted. Remove the presser_foot from the retracting bed. If the bed is not
retracted, the retraction sensor is the cause.

EAF Presser foot down error while searching for home position just after the | Press the mkey on the operation panel. If the error occurs again,

power is turned on. adjust the presser foot switch.

E-21 Hoop overhang (+X)

E-22 Hoop overhang (+Y)

E-23 Hoop overhang (+X, +Y) Set the embroidering area again on the personal computer or move the
hoop to a sewable position. (The hoop can be moved to a sewable

E-24 Hoop overhang (-X) position by pressing @) .)

E-25 H. oop overhang (+X, -X)

E-26 Hoop overhang (-X, +Y)
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E-27 Hoop overhang (+X, -X, +Y)
E-28 Hoop overhang (-Y)
E-29 Hoop overhang (+X, -Y)
E-2A Hoop overhang (+Y, -Y) Set the embroidering area again on the personal computer or
move the hoop to a sewable position. (The hoop can be moved to
E-2B Hoop overhang (+X, +Y, -Y) a sewable position by pressing )
E-2C Hoop overhang (-X, -Y)
E-2D Hoop overhang (+X, -X, -Y)
E-2E Hoop overhang (-X, +Y, -Y)
E-2F Hoop overhang (+X, -X, +Y, -Y)
E-31 Need,le overhang (+X)
E-32 Needle overhang (+Y)
E-33 Needle overhang (+X, +Y)
Set the embroidering area again on the personal computer or
E-34 Need[e overhang (-X) move the hoop to a sewable position.
E-36 Needle overhang (-X, +Y)
E-38 Needle overhang (-Y)
E-39 Needle overhang (+X, -Y)
E-40 The status of the presser foot is issued as an alarm when every Remove the presser foot according to the message on display
second machine is used. (when every second machine is used).
E-3C Needle overhang (-X, -Y) Set the embroidering area again on the personal computer or
move the hoop to a sewable position.
E-AL Spindle motor lock Pressg. If t_he same error occurs frequentiy, the spindle
mechanism is faulty.
E-A2 Main PC board temperature too high
E-A3 Spindle motor voltage too low
E-A4 Spindle motor voltage too high
Turn the power off once, then on again. If the same error occurs
E-AS Main shaft motor CPU communication error again, the spindle motor or main PC board is faulty.
E-A6 Main shaft motor CPU communication command error
E-A7 Main shaft motor CPU send/receive error
Turn the pulley to set the needle up stop position (100 degrees),
E-A8 Main shaft stop position signal error and press the a8 key on the operation panel. If the error often
occurs, the main shaft stop position sensor may be defective.
E-BO Lower shaft CPU error Press u. Turr_1 the power off once, then on again. If the same error occurs
again, the spindle motor or main PC board is faulty.
E-B1 Thread tangle in rotary hook
Check that no tint is tangled in the rotary hook and press
E-B2 Lower shaft motor zero point error
E-B3 Lower shaft standby position error Press Y.
E-B4 Lower shaft motor mode error
E-B5 Lower shaft communication error
E-B6 Lower shaft parameter error
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Code Error Measures
E-B7 Lower shaft overheat error Turn the power otf once, then on again. If the same error occurs
again, the lower shaft or fan motor is stopped main PC board is
E-B8 Lower shaft motor overcurrent error faulty.
Turn the power off, and check the thread trimming mechanism.
E-B9 Thread trimming motor zero point error Press u . If the same error occurs again, the thread trimming
mechanism is faulty.
Turn the power off once, then on again. If the same error occurs
E-BA Power frequency error . X
again, the power PC board or power supply is faulty.
E-BC Service interruption error Pressm.
E-BD Lower shaft flash memory error Turn th_e power off once, then on again. If the same error occurs,
the main PC board is faulty.
E-BE Lower shaft version-up error Press R and clear the error display and upgrade the verslon agam.
E-BF Lower shaft motor undefined error This code does not usually appear.
E-C1 Area over during embroidering Set the embroidering area again on the personal computer.
E-C2 Wiper out error If the wiper is tangled with a thread, remove it. Then press.
E-C3 Embroidering data buffer empty IF cable is dlsgonnected. If it is connected, IF cable or main PCB
may malfunction .
E-C4 Presser foot down error Press .
E-C5 Measured voltage value could not be received from the lower shaft This code does not usually appear.
motor CPU.
E-C6 Zg:jage value could not be transferred to the lower shaft motor This code does not usually appear.
E-C8 Lower shaft motor home position error Check thg_operatlon of the main shaft brake and the main shaft
stop position (100 degrees).
E-C9 Embroidering start error Press . Check that the READY lamp is on, before pressing .
E-CA No sewing permission from PC This code does not usually appear.
Press and clearthe error display. Then press . If the same
E-CB Spindle rotation speed error error occurs again, there is a possibility that the spindle is
overloaded.
E-CD Speed command can not be received. Tur'n power off and then on again. If the error occurs again, the
main PCB may be defective.
E-CE Cylinder bed position error Secure to bed.
Rated voltage value could not be received from the lower shaft Turn power off and then on again. If the error occurs again, the
E-CF . .
motor CPU. main PCB may be defective.
E-DO Power PC board error Turr_] the power oft once, th_en on again. If the same error occurs
again, the power PC board is faulty.
Check that the fan on the left or bottom rear of the control box is
E-D1 Cooling fan motor stop BTum the power off. not tangled with a hamess_, etc. before tuming tie power on ag If
the same error occurs again, the fan or the power PC board is
faulty.
- Press . If the same error occurs again, the power PC board or
E-D2 Power voltage upper iimit error .
the power supply js faulty.
E-D3 Power voltage lower limit error .
Turn the power off once, then on again. If the same error occurs
. again, the pulse motor or the main PC.
E-E1 X-axis pulse motor overcurrent stop
) If "OFF" is displayed, turn the power off. Check that the fan at the
E-E2 Y-axis pulse motor overcurrent stop right rear of the control box is not tangled with a harness, etc.
before turning the power on again. If the same error occurs again,
E-E3 Cooling fan motor stop A Press R . the fan or the power PC board is faulty.
board is faulty.
E-E4 Lower shaft communication error Tur'n power off and then_on again. If the error occurs again, the
main PCB may be defective.
E-E5 Over-run error during interfacing to main PCB CPU
This code does not usually appear.
E-E6 Framing error during interfacing to main PCB CPU
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Chapter 9

Error code list

Code Error Measures
E-E7 Parity error during interfacing to main PCB CPU
E-E8 Receiving time up error during interfacing to main PCB CPU
E-E9 Send/Receive inconsistent error during interfacing to main PCB CPU
E-EA ACK code receiving error during interfacing to main PCB CPU
E-EB Send/Receive ID code error during interfacing to main PCB CPU
E-EC Send data checksum error during interfacing to main PCB CPU
E-ED Data empty error during interfacing to main PCB CPU
E-EF Receiving error on interface
E-F1 Send time up error
E-F2 Request-to-send waiting time up error
This code does not usually appear.
E-F3 Request-to-receive time up error
E-F4 Receive command error
E-F5 NACK code receiving error
E-F6 Data requested for needle position can not be returned.
E-F7 It is not receive command for the request one.
E-F8 PRE code error
E-F9 No applicable command
E-FA Interface receive data sum check error
E-FB Send time up error
E-FF No status is returned from main shaft, lower shaft motor, or CPU.
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3. Test mode menu list

*Menu list 1

BC test menu

— Voltage adjust —

—BC Motor test

— Value
—+5
—+1
—-1
—-5

— Set

—Return

— Parameter set

— Lower shaft select

I— Test parameter menu

— Test parameter 1
— Initialize parameter
— All lower shafts on

— Start
— Stop

— Return

— Upper speed up +50 spm
— Upper speed down -50 spm
— Lower speed up +50 spm
— Lower speed down -50 spm
— Timing fast

— Timing slow

— Interval short

— Interval long

— Return

— Lower shaft No.1 on/off
— Lower shaft No.2 on/off
— Lower shaft No.3 on/off
— Lower shaft No.4 on/off
— Lower shaft No.5 on/off
— Lower shaft No.6 on/off
— All on

— All off

— Return

— TP1 1000-100, 800, 1
—TP2 1000-700, 800, 1
—TP3 1000-800, 800, 1
—TP4 1000-900, 800, 1
— TP5 940-900, 800, 1

—TP6 1200-100, 800, 1
—TP7 1200-800, 800, 1
—TP8 200-100, 800, 1

—Return

— BC Sensor test

— Start

— Stop

— Sensor check

'— Return

— BC Error information —— Error code

— Bed E-bl

— Angle E-bl

— Stitch E-b1

— Speed E-bl

— Error data Top page
— Bottom page
— Next page
— Previous page
— Return

—B1 detail Bedl memory dump
— Bed2 memory dump
—Bed3 memory dump
— Bed4 memory dump
—Bed5 memory dump
—Bed6 memory dump
—Bed common memory dump
— Return

—Return

— Speed set

— Lower shaft select

— Initialize parameter

— Max. speed 1200 spm
— High speed 1000 spm
— Mid speed 500 spm
— Low speed 100 spm
— Speed +50 spm

— Speed -50 spm

— Timing fast

— Timing slow

'— Return

—1— Lower shaft No.1 on/off
— Lower shaft No.2 on/off
— Lower shaft No.3 on/off
— Lower shaft No.4 on/off
— Lower shaft No.5 on/off
— Lower shaft No.6 on/off
—All on

—All off

'—Return

— Max. speed <1200 spm>
— High speed <1000 spm>

— BC Test mode

—BC Memory dump

BES-960BC.1260BC

— TEST MODE END

—— Mode check

— Hand pulley operation
— B1-Recover timing
— Movable knife timing

— Return

— Memory select

— Value

— Set default value <102>
— Set old value <75>
45

1

—-1

—-5

—-20

— Return

— Flash PROM
— EPROM

— DRAM

— Internal RAM
— External I/O
— Internal I/O

— Return

— Address select

— Return

+10000h
— -10000h
— +1000h
— -1000h
— +100h
— -100h
— Forward
— Back

— Return
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Control Block Diagram (BES-960BC, 1260BC)
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Control box (BES-960BC, 1260BC)
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Heads (1-6) (BES-960BC)
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Heads (1-6) (BES-1260BC)

@Fo— 2
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