DC MOTOR
SERVICE MANUAL

MD-802 (Single-Phase Type)
MD-812 (Three-Phase Type)

R

BROTHER INDUSTRIES. LTD.

RIA ANV A FAPSALAML




INTRODUCTION

This service manual is compiled for the technical staff who maintain and inspect the drive motor designed for the auto-
matic thread trimming machine. The manual describes the motor and the control box and also covers adjustments.
Read the service manual carefully so that you understand the right handling and adjustment.
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@ESCRIPTION OF THE MOTOR))

* The Brother DC motor is best suited for the energy saving works. To save sewinglaber and enhance the automation,
advanced functions are installed with the reliable unit-design.

FEATURES

1. Energy Saving
Power rates is saved about 50% with the DC servomotor, as compared with the clutch motor we have made. When the
sewing machine is stopped, the DC motor is also stopped, resulting in highly effective energy saving.

2. Quiet Operation
While the clutch motor produces windy or idling sounds and vibrations, the DC motor is free from them because it does
not run when the sewing machine is stopped.

3. Easy Maintenance
The maintenance is easily done just by adjusting the solenoid brake spacing. There is no need to replace the moving
brake plate.

4. Reliability

The microcomputer and hybrid ICs are adopted with higher integration, so that higher reliability is obtained.

5. Free Control of Sewing Speed

The sewing speed is freely controlled just by the ad]ustment knob. By the high speed volume knob, the speed is con-

trolled from 215 spm to the maximum speed. And by the reinforcement sewing speed knob, the speed is controlled
from 215 spm to 3,000 spm.

6. Applicable to Standing Work and Automation
The application for standing works and automation is secured just by connecting the switch to the plug of the control
box.

7. Lightweight
The DC motor weights less 10 kg, as compared with the clutch motor.

*Use the DC motor for the following sewing machines.

[DB2-B737] [DB2-B738]

[DB2-B791] [DB2-B793]

*The DC motor is also applied to the automatic thread trimming machines, models DB2-B748, B795, and B798.
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(NAME OF EACH COMPONENT)

The operation box is optionally available. Use the operation box which is best suited to your work.
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((CONFIGURATION)
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CONTROL CIRCUIT UNIT

NOTE: The sections enclosed by the broken line indicate where high voltage is applied. Handle these sections with
great care.

CAUTION:

1. In setting down the machine head or touching the needle, be sure to turn off the power switch and confirm the pilot
lamp “OFF”.
2. Ground codes are provided for both single-phase and three-phase types. Do not fail to ground. (A ground code is not
Do not fail to ground. (A ground code is not provided for single-phase 110V type, however, ground the motor frame
if necessary.)
3. In adjusting the volume in the controi box, be sure to turn off the power switch, remove the front cover and confirm
the pilot lamp “OFF”,
*1t is dangerous to handle the control box inside because high voltage is applied. Handle with great care.
4. Keep away from such mdedvntead/Faoh'ak8oseeonginesive A Highidisctarseihrwéldenifed. usage.



(PRINCIPLE OF CONTROL SYSTEM))
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1. When the power switch @ is turned on and the treadle @ is stepped on, the start signal and the voltage correspond-
ing to the stepping degree are supplied to the control box @ by the treadle unit. The voltage is supplied to the
motor @ by the control circuit board in the control box @ so that the motor runs in proportion to the stepping
degree to drive the sewing machine.

2. When the treadle @ is returned to the neutral position (with foot off), the neutral signal is sent to the control box
© by the treadle unit @ and the brake command is given by the control circuit board to decelerate the motor 0.
Then the signal from the synchronizer @, mounted on the pulley of the sewing machine, is sent to the control
box @ and the brakes are applied so that the operation of the sewing machine is stopped at the needle down stop
position set by the synchronizer @.

3. When the treadle is stepped on again, the thread trimming signal is sent to the control box @ by the treadle unit (5]
and the command is given by the control circuit board to run the motor @) at the thread trimming speed (inching
speed).

Then the signal from the synchronizer @ is sent to the control box © and the brakes @ are applied so that the
operation of the sewing machine is stopped at the needle up stop position set by the synchronizer @.
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Drawing for Mounting the Motor
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C(ADJUSTMENT))

[1] DC Servomotor

Rotating direction *Set down the machine head and then hang the belt on the motor pulley and the
machine pulley.

*The belt comes to fit the machine pulley and the motor pulley, which happens to
loosen the belt tension sometimes. Check the belt tension.

*The machine rotates counterclockwise as seen from the pulley side.

*Adjust the belt @ by loosening the set screw @ and turning the nut € so that it
loosens about 10 mm when pressed by finger.

Needle position detector (synchronizer)

' Model DB2-B747 - B791 - B793 - B795 - B798

*Take off the synchronizer cover for adjustment. Synchronizer detects the needle by two hole IC and controls the
needle down signal and the thread trimming signal by one hole IC.

Needie down Needle up
stop position stop position

\é,[ For medium
" materials 9~11 mm
18 ~22 mm For thick materials -
10-12 mm

—

5 mm

Il/lodel B798 I 22 ~26 mm 7.5 mm 11 ~14mm

*In adjusting each hole IC, do not fail to turn off the power switch.

Position Adjustment for Needle Down Signal

*Turn the machine pulley this side and set the needle 5 mm up from the bottom to coincide the lower end of the
magnet @ with the upper end of the thread trimming needle down hole IC @ .
(As for the model B747 - B748, adjust the needle 7 mm up from the bottom and as for the model B798, 7.5 mm up.)
When the lower end of the magnet € does not coincide with the upper end of the thread trimming needle down
hole IC @, loosen the screw @ and move the thread trimming needle down hole IC for adjustment.
When the thread trimming needle down hole IC @ is moved in the rotating direction, the needle bar comes up. And
when in the reverse direction, the needle bar comes down.
Turn on the power switch and stop the machine at the needle down stop position so that the distance between, the top
of the needle plate and the lower end of the needle clamp screw is 18-22 mm. (As for the model B798, the distance
is 22-26 mm.)

Position Adjustment for Needle Up Signal

*Stop the machine at the needle up stop position. The needle point stops 9-11 mm away from the top of the needle
plate for thin and medium materials, and 10-12 mm for thick materials.
(As for the model B798, the needle point stops 11-14 mm away.)
When the needle point does not stop properly, loosen the screw @) and move the needle up stop hole IC @ for
adjustment.
When the needle up stop hole IC @ is moved in the rotating direction, the needle bar comes down. And when in the
reverse direction, the needle bar comes up.

*Tighten the screws @ and @by the force of 6-10 kg-cm.
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Synchronizer Model DB2-B737 - B748

Needle up stop

Thin, regular materials: 10 ~ 12 mm
Thick materials: 10 ~14 mm

Reference

@ line

18 ~22 mm

*The synchronizer detects the needle position with two sensors.
The thread trimmer signal is timed to the needle down position signal and the treadle reverse signal.

*When the power is turned on and the needle stopped in the down position, the distance between needle plate top and
needle set screw bottom should be 18 to 22 mm.
When the needle is stopped in the up position and the pulley reference line is within the belt cover reference lines,
the distance between needle plate top and needle tip should be 10 to 12 mm with thin and regular materials, 10 to
14 mm with thick materials. (As for the Model B748 the needle up stop position 10 ~ 14 mm.)
Adjust as follows when necessary.

*Turn the power off.

Needle up position

1. Slightly loosen the two screws ).
Move the set screws @ in the direction of normal pulley movement to raise the needle bar @ stop position. Turn
the other way to lower the needle bar.

Needle down position

1. Set the treadle to reverse and then release it to neutral. (This is the needle down stop position.)

. The needle plate top to needle screw bottom gap should be 18 ~ 22 mm.

. Loosen screw € and move the synchronizer @ to adjust. -

Check the needle up stop position.

When the machine pulley is removed once, provide 0.5 mm clearance between the pulley bottom and the synchro-
nizer for installation.

(Improper clearance causes improper machine operation)
When the Synchronizer Is Out Of Order . . .
*Turn off the power switch and pull out the synchronizer code.
Use the machine with standard function (without thread trimming) until the synchronizer is replaced.

%* * W N
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Control box
Control Box (Model DB2-B737)

The high speed volume, backtack stitch volume, power lamp, needle position switch, one-stitich modification switch,
slow start switch and connector for synchronizer and connector for control box are arranged on the front of the
control box. All these parts are already provided on the control circuit board.

The control circuit board is installed on the inside of the control box. The power circuit board is at the back and the

treadle unit is on the left side wall.

The right side wall is furnished with one 15A fuse for the 110-240V single-phase type, two 5A fuses for the 200-
240V three-phase type and two 3A fuses for 380-440V three-phase type.
The control circuit board is provided with the 8A fuse for solenoid load.

*Do not fail to secure the fuse holder cap after replacing or inspecting the fuses.

*Never short-circuit the lamp terminal (AC 6V terminal) for lighting, or the transformer may be broken.

Control circuit board

Explanation of Each Volume Knob
*Do not turn the volume knobs when not necessary.

Model B737 - B747 - B748 - B791 - B793 - B795 - B798
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. Take off the front cover.

2. When the VR1 @ (low speed and thread trimming)

—

is turned clockwise, the low machine speed is
adjusted to increase.

. When the VR2 @ (backtacking speed) is turned

clockwise, the backtacking speed is adjusted to
increase.

. When the VR5 @ (brake-off time setting) is

turned clockwise, the brake force is adjusted to
increase. And when counterclockwise, it is ad-
justed to decrease.

. When the TVR @ (torque setting) is turned clock-

wise, the torque is adjusted to increase.
CAUTION:

Other volume knobs are factory set, so that they
never require adjustment anymore.

. Take off the front cover.

2. When the VR1 @ (fow speed and thread trimming)

is turned clockwise, the low machine speed is
adjusted to increase.

. The VR2 @ (backtacking speed) is preset at

1800 spm, so it never requires adjustment any-
more. (Do not touch the VR2, or the stop position
varies.)

. The VR3 @ (automatic speed) is changed by the

maximum sewing speed volume knob, so the VR3
requires no adjustment.

. When the TVR @ (torque setting) is turned clock-

wise, the torque is adjusted to increase.

. When the VR1 @ (brake-off time setting) is

turned clockwise, the brake force is adjusted to
increase. And when counterclockwise, it is ad-
justed to decrease.

CAUTION: Other volume knobs are factory set, so that they never require adjustment anymore.

NOTE 1: It is dangerous to touch the volume knobs by finger because high voltage is applied. Do not fail to turn off
the power switch before adjustment. To check the setting, turn it on again.

NOTE 2: Take care that the driver does not touch other parts but the volume knobs for adjustment. Adjust the volume
knobs with great care. They may be broken if turned over the stopper.

NOTE 3: When any volume knobaig fturned by mistake, turn it back so that the red painé: marks match with each other.

Downlo.
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Iz] Treadle

Stepping Pressure

(4] *If the machine starts running at low speed just by
placing your foot on the treadle or by stepping on it
lightly, the adjustment is required to change the
position [(2) through (d)] where the treadle spring
@ is hung on the treadle lever @ .

*The stepping pressure is required more in the order
from (a) to (d).

Stepping Back Pressure

*Loosen the nut @ and turn the bolt @ for adjust-
ment. When the bolt @ is tightened, the stepping
back responds heavily. And when loosened, it

(£}
Q.
,

: responds lightly.
Stepping Stroke
*When the nut @ is removed and the connecting
=> joint @ is moved as shown in the figures A and B,

the stepping stroke increases by 80%. When the
stepping stroke is changed, the stepping and the
stepping back pressures change and require re-
adjustment.

1. Be sure to turn off the power switch.

2. Disconnect the motor plug.

3. Remove the clamp screws @.

4. Remove the brushes @ .

5. After checking the reference line of the brush @,

mount the usable brush @ so that the reference
line @ directs toward the treadle unit. Replace
the brush used to the reference line @ with a new

o ) one.
N 6. Tighten the clamp screws @) with 10-15 kg/cm
torque.

7. Connect the motor plug.
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@ Motor brake spacing

0.1 mm 0.15 mm 0.3 mm

—0.2 mm

]  window fro adjusting
the brake spacing (6]

*Adjust the brake spacing when about two years have passed. And also adjust when the brake generates abnormal
noises and does not stop stably.

Adjustment Procedures

1. It is recommended that you remove the motor pulley and measure the brake spacing in advance. The brake spacing

is factory set at approx. 0.2 mm.

Remove the screw @) and the pulley cover @.

. Remove the V belt.

. Remove the nut @ and the motor pulley assembly @.

. Remove the washer @ from the shaft @ so that the brake spacing becomes 0.2 mm. The washer @ is available
with the thickness, 0.1 mm, 0.15 mm and 0.3 mm. Adjust the brake spacing approx. 0.2 mm by removing the
washer @.

wR W

Checking the lamp terminal code

*The lamp terminal code @ is provided at the back
of the control box. The AC 6V lamp can be con-
nected with this lamp terminal code.

CAUTION:
Be sure to wrap the end of the cord with tape after
disconnecting the lamp code.
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Standing work machine

*The code connection and the treadle lever are fixed for the standing work machine.
In modifying to the standing work machine, do not fail to turn off the power switch before connecting/disconnecting
the plug.

1. Code Connection

Model B737 Model B738

High speed (@ ¥ — - — — - — - c_\_‘
ok [T
+12v | @ I e
Lowspeed | @+ -F -F - -+

’ DC12V-100mA

*Do not fail to turn off the power switch before connecting/disconnecting the plug.

*Remove the motor cover.
Disconnect the plug A and connect the plug B instead.

*For the standing work machine modified, the power source for the timer, relay, sensor, counter and so on is available
from the 4P plug in the control box.

*The power up to DC 12 V- 100 mA is available from the 4P plug (red) where the treadle plug is connected.
(Take great care not to apply the current of 100 mA or more to affect the function of the control box, or the machine
malfunctions.)

2. Treadle Lever Position

*While keeping the treadle lever @ lowered, turn the screw
@ and set into the recessed.

) Secure the screw @ with the nut @ , or it happens to be

loose.
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@ Application to production control system
1. Models DB2-B737 - B747 - B791 - B793- B795-B798

*The control circuit board is procided with the tread trimming output terminal.
This terminal is available for connecting to the external equipment.

Collector

E 3

1

Emitter

Control circuit board

2 Terminal not used

2.Model B738
Collector
1
i g
Ak
Ol
Connector 2
Emitter

*Qutput signals are sent from the open collector of
the photo transistor of the photo coupler. (Use the
CN11 plug.)

Max. operating current: DC20 mA or less
Max. operating voltage: DC20 V or less

*With special connectors (cycle output), connect the
machine to the external equipments.

*Qutput signals are sent from the open collector of
the photo transistor of the photo coupler.
Max. operating current: DC20 mA or less
Max. operating voltage: DC20 V or less
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CCOPERATION INSTRUCTION)

[I] Installation of operation box
Models DB2-B737 - B747 - B748 - B791 Models DB2-B793 - B795 - B798

Installing on the Machine Head Installing on the Table
1. Remove the two screws @ from the back of the arm 1. Set the operation box mounting plate @ on the back
bed. of the power switch mounting plate @ with the
2. Four screws @ are provided. Use two large screws screws @.
for the model B737. And use the other two small 2. Fix the mounting plate @ on the back of the table
screws for the models B747 - B748 - B791 - B793 - with the wood screw @ .
B795 - B798. *Secure the ground wire @ to the motor with the
3. Set the operation box mounting plate @ on the screw @.

back of the arm bed with the screws @.

Motor control and control box use (Models DB2-B737 - B747 - B748 - B791 - B795 - B798)

Power switch

\@J

*Push the “ON” button of the power switch @ . Then the power lamp @ goes on.

*When the speed adjustment knob @ is turned clockwise, the machine speed increases. And when counterclockwise, it
decreases. The machine speed can be adjusted from 215 spm up to the maximum.

*When the backtack speed adjusting knob @ is turned clockwise, the start backtack speed increases. And when counter-
clockwise, it decreases. The start and continuous backtack speeds can be changed from 215 spm to 3,000 spm. The
end backtack speed allows no change at 1,800 spm.

*When the slow start switch @ is turned on, the machine starts running at low speed for the first two stitches (after
thread trimming and stop at the needle up position). Then the machine keeps on running in proportion as you step on
the treadle.

*When the correction switch @ is turned on and the actuator @ is pushed with the machine stopped, the machine
starts correction sewing operation. When the actuator is pushed during operation, the sewing operation is reversed.

*When the needle position set switch @ is set to the needle down position and the machine is stopped during the
sewing operation, the needle stops at the needle down position. When it is set to the needle up position and the
machine is stopped during the sewing operation, the needle stops at the needle up position.
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Operation box (Models DB2-B737 - B747 - B791 - B793 - B795 - B798)

*The switch settings and the number of stitches cannot be changed during the machine operation. Check the preset
switch settings and the preset number of stitches before working with the machine.

*When the backtack switch is pressed, the indicator turns on. It goes off by pressing the switch again.

*When the upper counter switch is pressed, the number of stitches decreases. And when the lower switch is pressed,
the number increases.

*The machine runs according to the programmed pattern after setting as follows.
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Box E-2

o For Backtacking
1. Press the switch € for start backtacking, forward A and reverse B.
2. Press the switch @ for end backtacking, reverse B and forward A.
3. Set the start and end backtack stitch number A (0 to 9) with the counter ©.
4. Set the start and end backtack stitch number B (0 to 9) with the counter @.
*Set the stitch number A to “0” for V stitch.
*When the treadle is stepped on, the machine backtacks.

o For Half Stitch Switch

*When the machine is stopped with the half stitch switch pressed, the needle at the needle down stop position moves to
the needle up stop position, while the needle at the needle up stop position moves to the down stop position.
The needle moves up or down every time the switch @ is pressed.
*Thread trimming cannot be executed after this switch @ is used. First of all, step on the treadle for thread trimming.

Box E-4

o For Backtacking

1. Press the switch @ for start backtacking A and B.

2. Press the switch @ for end backtacking C and D.

3. Set the start backtack stitch number A (0 to 9) with the counter ®.
4. Set the start backtack stitch number B (0 to 9) with the counter @.
5. Set the end backtack stitch number C (0 to 9) with the counter @.
6. Set the end backtack stitch number D (0 to 9) with the counter @.

0 For Continuous Backtacking
*Press the continuous backtack switch @, and set the stitch number with the counter switches A, B, C and D. The
machine runs in a cycle of A, B, C, and D, then stops running.

o For Fixed Stitch Sewing

1. Press the switch @ for the fixed stitch sewing N.

2. The number of stitches N can be set from 1 through 99 with the end backtack stitch counters C @ and D @.

3. The number of stitches for the end backtacking during the fixed stitch sewing can be set using the counter A (D) and
B (0).

o For Fixed Stitch Sewing and Thread Trimming
With the switch @ pressed, the fixed stitch sewing is completed up to the set stitch number (1 through 99) and the
thread trimming is done just by stepping on the treadle.

*The half stitch switch of the box E-4 is same as E-2.
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U Guide to E-2 and E-4 switches

*Items indicated with a circle in the chart below require a stitch number setting.
Items with no symbol require no setting.

*Symbols used in figures below

© . ... The machine works by one correction stitch if the actuator is pressed when the machine is stopped and the
correction switch is ON. If the actuator is pressed while the machine is operating, the machine enters the
reverse sewing mode. When the machine is at the sewing start position after thread trimming, the machine
does not move even if the actuator is pressed.
LR Thread trimming (Thread trimming is performed when the treadle is pressed to the reverse position.)
...... Indicates thread trimming following fixed stitch sewing or end backtack.
(Thread trimming is performed without pressing the treadle to the reverse position.)
E-2
itch ber setti
Application Start backtack switch End backtack switch Sm': numper seBmg Reference figure No.
Normal lock stitch OFF OFF 1
Start backtack ON OFF o} e} 2
End backtack OFF ON e} O 3
Start/end backtack ON ON [©) e} 4
No.1 Normal lock stitch No.2 Start backtack No.3 End backtack No.4 Start/end backtack
¢ '
' V2 L
(Y4 lV/
O v
' -
|
| % y ]
71 74
| s "
é é ¢

Thread trimming is performed when the treadle is set

to reverse position.

Thread trimming is performed after end backtack

when the treadle is set to the reverse position.

E-4
Stitch by tti
Start End Fixed Thread Continuous teh number seting Ref
Application backtack backtack stitch trimming backtack A B C I D f_e ere'r\xlce Note
switch switch switch switch switch fgure No.
(D) - (C) N
Normal
Jock stitch OFF OFF OFF OFF OFF 1
Start
ON OFF OFF OFF OFF o) o) 2
Fixed stitch sewing | Packtack
OFF End
backtack OFF ON OFF OFF OFF o o) 3
Start/end
backtack ON ON OFF OFF OFF oc o |o|o 4
Fixed stitch
sewing OFF OFF ON OFF OFF o) o] 5
Fixed stitch sewing | Start
backtack ON OFF ON OFF OFF le] o o) o) 6
(thread trimming
activated by setting | End End back-
treadle to reverse) backtack OFF ON ON OFF OFF © © © © 7 tack B/A
Start/end End back-
backtack ON ON ON OFF OFF ) [¢) o) o) 8 tack B/A
Fixed stitch OFF OFF ON oN OFF o | o 9
Fixed stitch sewing 9
with thread trim- Start
ming ON backtack ON OFF ON ON OFF [¢) o) o) o) 10
(thread trimming
performed with End End back-
treadle depressed backtack OFF ON ON ON OFF © © © © " tack B/A
forward) Start/end End back
nd back-
backtack ON ON ON ON OFF o] o] ] o) 12 tack B/A
Continuous backtack
{Automatic thread trimming after OFF OFF OFF OFF ON [¢] o} Q &} 13
programmed cycle completed)
Normal lock stitch sewing is_performed after the fixed stitck] win uence is completed until thread trimming i
g {Pf omanuals.com. Iﬁ ssge%rgh xndlﬁ)owrﬂlog(f ng 1s

completed. (No. 5 through 8 in the above ta

rom

s

anu




No.1 Normal lock stitch

No.2 Start backtack

No.3 End backtack

No.4 Start/end backtack

Actuator
correction

C |

é

A

]
B/
H
Ay s
v

(o
s/ 1D

i
1
¢

1
I B/
Al/

A
cs !
s D

é

Thread trimming activated by reversing the treadle.

Thread trimming activated after

the treadle.

end backtack by reversing

No.5 Fixed stitch sewing

No.6 Start backtack and

No.7 Fixed stitch sewing

No.8 Start/end backtack and

only fixed stitch sewing and end backtack fixed stitch sewing
| I g 4 | I oA
Fixed stitch | Al , : . o A: 5/ !
N : Vv Ny Fixed sntch: v N :
Actuator | ! N I |
correction | Fixed stitch | | Fixed stitch | A
O A ixed stitc
| : 1B/ A | BZip
| 7/ 1 7
: ¢ Vb Ve
Thread trimming activated by re Thread trimming activated after end backtack by reversing

versing the treadle.

the treadle.

No.9 Fixed stitch and thread

No.10 Start backtack, fixed
stitch and thread

No.TT Fixed stitch, end
) backtack and thread

No.12 Start/end backtack,
fixed stitch and

trimming trimming trimming - thread trimming
| 1
1 1 B//I ! 1 B/4I
| Ay / | | Ay / |
Nl 4 ] | v |
] N: N: Nl
|
AN
I I g I g 1
| | AT | 57
4 /A
I | Voo Voo

Sewing completed through thread trimming by holding the treadle depressed.

No.13 Continuous backtack

\ A /
vog/V o
v el Yy

I AN

\/ \/
v v

Sewing completed through
thread trimming by holding
the treadle depressed.
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]I] Single-phase/100V (Models DB2-B737 - B747 - B748 - B791 - B793 - B795 - B798)

1. The connector is shown from the pin side.

CCBLOCK DIAGRAM OF CONTROL CIRCUIT)

2. The section indicated by the broken line shows the inside of the control box.

Machine head Solenoid presser foot
lifter

Reverse switch

Reverse solenoid 7402
. 0O Q| ¢

Thread wiper solenoid 5.022 [ anpae "] 010,

Presser lifting  Bragke
solenoid
Brake coil 8082

Prasser foot lifter

Synchronizer #12-0 (external)

switch
= = Red
o T e — T T T e —— ~
{ : 1
| i P 1
| 5 A ®0 I Io_w_ :
_ - 00| [@ | e
| ® ® @10 @_ White
_ _ Yellow
———— e / £ T | Brown
rd G O
! E Ras o0  §Ez ! 1
| i [ Jwhite CN11 2o <% _ ] Red
I (S ) loooo0000] |
413 € 7 6 5 4 3 71 ® DN uP ENC
! ot | Frewe ont o _ o [l (i
_ o Black @@0@@ _ U @ Gray
| - I
I 0rened VBT L 18y Control circuit board 9) | [OF ONO Biac
| £ _ & 2 £ White
| Bue |slocomd 2 B w 3 >3 33533 [T vetiow
aw:Qm W - . o W o~ W ~N - - T M M —
" G ME\ Holovd o 2 e BL.ess . Q352 222989 8A fuse i \ Brown
urpie} s . .
- ] o] Io 5o] Joood cooo LI 11 Synchronizer #13-2 (internal)
| {Treadle unit m u e AN 3 I 3 O o_ oa % : " Y
" r | 1§ GND
N e e e - | 2 |+5V
\ 3{DN
Power switch | R “ tlov
- | K EEE | | 3| Nosve
_ o i >|>| mf | o 8 GND
7]UP i . -
! : “ mmmwm“wmwm “ s|Enc Operation box E-2, E-4
[cny CN2 ] NN E EEEE
— 2 1 6 5 4 3 2 1 —
GO O " 2 Transformer “ 1] GND
"ACV 1 -
A vll. o) k {AC100V) 2| Din
- I_IO mm__mﬁ_A = _ —@ | 3| Cin
lac - .
To- 3 | ® Power circuit board | 4! Bin
| o 3 g ! 5| An
- Torque thermister _ M M m| @ _ 6| Cout
| |
. 7| Bout
Motor pacx ) AC  O— 1 3| g | Aout
gl § 8
Yellow _ pe 15A fuse 100V o = 2 s | 9l ov
o .
PO i (oaly i % “ 10| 45V
I ne I
| 8 & |
> > _
| 8l 8
Revolution | <l < |
\ §
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Machine head

Reverse switch

Solenoid presser foot
lifter

Reverse solenoid 7.4§2

%

solenoid 5,00 L—pan—y

Thread trimiming sotenoid 6.751

Thread wiper

15W-100 Presser lifting

Ev solenoid

Brake

Brake coil 802

Synchronizer #12-0 (external )

Three-phase/ACV (Models DB2-B737 - B747 - B748 - B791 - B793 - B795 - B798)

1. The connector is shown from the pin side.
2. The section indicated by the broken line shows the inside of the control box.

NOTE: 3A fuses are used for 380-440QV versions.

= Red
T e e e . e ——— ——— —— —— ——————— ~
{ ]
_ . _ b
Gray
| (0) 3O lFe |c [T ] stacx
" % % % 00 ﬂ_ ligefoke whin
e wl ite
_ @ @ @ _ O 2 O Yellow
e 7/ M lm. _ Brown
) — G
{ == e G 883 | =5
White CN11 Ze e | Red -
" WK _%%w%_Wooooooo_ | L
| o 413 8 7 6 5 4 3 2 1 o) ] czﬂ upP ENC
ellow T TCn2 CN1 0% v %ﬂ % %{
1 | {
_ Black @ @@@ _ & @ Gray ﬂ F
| Orangef . . @ @ ! @ 8) @ |H
| 2 +15V Control circuit board SR e : Black
— o 2 White
| Bilue Comd > @ w 3 >3 23383323 _ x_ Yellow
oo oo™ 535 ST 3 388 Sgosgd _ \
“ Hl vz_‘““\_m Olosov < o < o & o == 55« q4 0 q —A L2 < B8A fuse [ m_Hos\: ; A ;
- .._<_ o) o_ 00 0 0] © 0 O 0000 _HDII:_ Synchronizer #13-2 (internal
“ Treadle unit — ﬂw EE) () t 2B lals s — £ I £ Tz T fm_ “
— 1 GND
—/ 2|+5V
|||||||||||| ~ _ 3|pN
| 4]0V
- I HEEHEEHE e 1| s | Nosyc
| elz| &3 2§ &€ {|6]eno
| 2.l g s I|TIVF Operation box E-2, E-4
, _ | 8151205l 5 ol 2 5 2| 5| 1|8 [ENC P ‘
1 Cent] | CN2 ] HEHEEEEEEEE _
2 1 8 5 4 3 2 1
Groen [ “ Transformer “ 1] SND
T - Red (AC200V) 2| Din
AUIJ‘IwV White < “ i . ) “ 3} Cin
—O | O 3 Power circuit board 4l Bin
Black
29 _ [e @ | | ¥ % I 5] Ain
]
- ._.c_d\:w, i “ M % m @ " 6| Cout
7
motor_pos CBiJa | e o | (b=
5l €
o I @ {BAfuse  g§5A fuse 200V O— 2 gl 2| ! 9| ov
v - o
] 2 1\D1O, | apg 5| 2 1 10| +sv
- + 039 & |
| ® 5| 2
120 Red gl 8
Yellow — lmv\v WD. _
| ozl
O [+
Revolution thermister | al < |
\ )
IIIIIIIII -

WW.

DOwWI




de of the control box.

st

Single-phase/100V type #470B (Model DB2-B738)

1. The connector is shown from the pin side.
2. The section enclosed by the broken line shows the

Potentiometer Hem detection

Machine head Solenoid presser foot
a D
AMH_ Reverse solenoid 740 [ lifter
R )y Brake

Thread
e R.Wﬂ 'lcl?@ @) 0. Brake coil 8.0
O<n_m output C e | 000
Thread trimming O O . _
solenoid 6.72 (1,0,Q al Presser foot lifter  |(3)
ﬂ\ = switch
. =
oS- T T T N\
! ]
|
! (0) PO . .
| 0 (0) | Synchronizer #13-2 (internal)
| 1 @ 9 @ @ 0] ® ) | Red
L e o0 (3| lo o) |® 06l | _ ]
| [0]o]e) ® | DN uP ENC
|||||||||||||| ’ L A | ® ¢
s 22 ﬂ
i 8 8> RIS 4
Red R Gray
[ = > 22N CN8 1 \®@)\G
| | [White 5 m <« § CN16 CNT 1o )2 2 'T_mnx
| wK Q0000000 3jo-0 m “
4] 3] 2] 1 8 7 6 § 4 3 2 1 5|0—0 N
oo |8 Whits
! Yellow .| L. (ONNO) ilo—=a o | e
! > Black cN2 Control circuit board (@ ® O nje—e iz | Vellow
y. 15|00 |16
n | (bl 0,0/ =Sl i
| _lllﬂwbw% 18|o—a {20 |
I ]1]eno
| Bue {3].ComZ > 2 [z . = > 2 = 2
| oa<~.=§am mm T mmm wwwwmm I l2|[+sv
I - v 202 E£f 8. .535. 263 2839233 BA fuse “ 3| DN
wpe ool o o] [ _ 4]ov
_ - 000000 [ooo] [ooo O—1
" Treadle unit TN12 TS 13 I 7 ~|_u T 5 le i m e oo e 9 3 9 R AL I | 5] NosYC
\ L CN14[ IcNJ13 CN{11 I | 6 |anD
llllllll N 1|7]UuP
] | [8|ENC
Power switch | __
“ | Operation box #470
| |
1 | sl <33 i HE=:1H
| ! HE mmmmmm . ! s|o-ois 1] ov [11]sLeo
S ® oo
| 5| «| Bl 4| « o o Bl | Bl 1 ==} 2| +8v [12|scANO
| 51 gl gl 5l 3| B 22 8lE|s | 12lo-g |1
1 | | Sla >jajelejrinioiojoio | = =R k] 3| SCAN7 13| LSCAN3
] Enz» v ] | 15188 115 4| 8UZZER 14| DPSCAN
| Q z 1 6543 21 Transformer I S el A 5| SCAN5 |15|LSCANT
1 _MW (AC100V) 1 6| SCANG [16{ LSCAN2
! Power circuit board " 7| scaNs (17| PCI
. | <[« 8| SCAN4 (18| PC2
- Torque thermister | N 8 8 | o scaNt |19 "y
& o o 1 +
Motor Oy I 3 i 3 3!
Black Black | o 2 £ 3 | 10| SCAN2 20| OV
=2 s
8l | 16A fuse P o |
ue Q@u Yotlow | @0 AC (o] 1 m fm I
M [® &y | [o¥ali] 100V O D |® §oE o
- + coil 03 LB 1@ (1 | [nYo) Y -2
120 P
Yellow | gl gt
“ < < |
/
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(4] Three-phase/AC V type #470 (Model DB2-B738)

1. The connector is shown from the pin side.

2. The section enclosed by the broken line shows the inside of the control box.

Potentiometer

Cycle output

Hem detection Machine head

| Reverse solenoid 7.4Q 3

OOl

oy
._.:_‘mmni_.:_‘:m:m OO @

solenoid 672 WAD,0

._w%_ “Thread wiper salenoid 5.00 Reverse switch {ifter

Presser foot lifter
switch

Solenoid presser foot

Brake

Brake coil 8.002

oo - - - - - - - N\
! |
! |
“ o ) (0) [©JO) I
| 1@ 60| |5l @ @ |@ 0® _
) 000 | @ _
o —————————— 4 = £.% |
! | Red R !
! e 2EE !
.l - 3 o< ¥ CN16 eNT I
| »\Al|| ] Coooooo0 !
4] 3] 211 8 7 6 5 4 3 2 1
“ Yellow 4 L © ©® 1
i A\_\/.. Black cN2 Control circuitboard [ ® @ _
_ .I‘._O«m:mm_ @@@ _
ol 5y |
| CN15 |
Blue |3 > > 2 [ 2 > 2z 2
“ ocm T g @ S 828 33223 |
| 0 ool d o2 FE B .ss5. 268 S328% !
urple |5 — — |
- op-fo o o o oo [o 0o 0000
__ Treadle unit — CN12 0 Tz T 12 [a |4 |5 |6 T _ (N ERER N |
N [ CN1a] [CN[13 CNTT |
IIIIIIIIIIII <
, “
|
Power switch " _
! n
|
1 | 2| g <l 3|z !
i gl 2l 522l s|s|x !
] 2[5 & F| > m|als 5 | s A Y O I
| S e I N B B
J Sl L|dje|cla|vfo6|S]0|C |
anﬂ\v o Green Green _l — EOZA —IILGZN —
ot STo I o 1 ® v s el Transformer |
wmofﬁq White 5T o white | <] " _”@ (AcOOdv) “
Black Black i i
o2 o T o ack_§ ~ | ® Power circuit board - — I
- Torque nﬂaﬁm‘ _ E] _Iw |
x m ]
° 3 —_ _ —
s Motor o | 4 g o
b} 3 =
Bl | 5A fuse 5A fuse - o |
= Q@ Yeliow } &6 ac O D m m |
0® & 1 loXalil 200v O | |@ £ 5
5 * Coil 030 1@ (1 { ne W w \
20 Yeliow | g gl |
" < 4 |
A e e e e e e e e e e J

Revolution thermister

NOTE: 3A fuses are used for 380-415V versions.

Synchronizer #13-2 (internal)

1 GND
2|+5V
3| DN
4|0V
5 | NOSYC
6 GND
7|UP
8 ENC
Operation box #470
2ioo |
o |3
M o0 |s 1 ov 11| SLED
s| -0 |7
W8jo—a |s 2| +5v [12{SCANO
o0 |11
13188 |is 3| SCAN7 |13 LSCAN3
16} 0—0 |15
18] o0 {17 4 | BUZZER 14| DPSCAN
o0 9
» ! 5| SCANS |15| LSCANT
6 | SCANG |16 LSCAN2
7{sCaN3 (17| PC1
8| scans |18 pc2
9| scaNt |19 +sv
10| scanz 20| ov
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@)ETAILS OF CONNECTOR PANE@

[ﬂ Model DB2-B737 - B747 - B748 - B791 - B793 - B795 - B798 (Type 300B)

For standing work Machine head Brake

Presser foot lifter

®©

® ®®
® o @6 @y
@ D@ @

For standing work Machine head Presser foot lifter Brake
No. 2P connector (white) | 4P connector (red) | 2P connector (black) 12P connector 6P connector 2P connector
1 Presser High speed Thread trimming LLeading power Presser power Brake power
2 oV ov ov Leading output Presser input Brake
3 DC+12V GND Option
4 Low speed Thread trimming power Presser output
5 Thread trimming output ov
6 Not used GND
7 Thread wiper power
8 Thread wiper output
9 Reverse input
10 Reverse power
11 Reverse output
12 ov
[Three-phase] B737
Side face of Control box .
Operation box
Synchronizer
@ (l\:)oé @ Power
@ @ ® OO
0ol @) En
Fuse @ @ @ @
_J
Front face of control box

{Note) 380 V-440V 3 A

" Motor Power No, Synchronizer Operation box
6P connector 4P connector 1 GND GND
1 V. TH GND 2 DC+5V Din
2 Vf. TH Ac [2][0]l0] 3 Needle down cin
3 if. TH Ac [2][0l[0] 4 ov Bin
4 Motor + Ac [2][0][0] 5 NO. SYC Ain
5 \21 6 GND Cout
6 Motor — 7 Needle up Bout
8 Encoder Aout
9 ov
10 DC+5V
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Model DB2-B738 (Type #470B)

Cycle output

3 ©

@

Needle position

Correction
switch

Potentiometer

@
s @ @
Q @ @

For
standing work

switch

©

Hem detection

Machine head

ClECIS)

Presser foot lifter

Brake

@
W

No. Cycle output Hem detection Potentiometer No Machine head Presser foot lifter
2P connector 6P connector 3P connector 12P connector 6P connector
1 Collector Anode +5V 1 Leading power Cloth presser power
2 Emitter Collector OQutput 2 Leading output Presser input
3 ov 3 GND Option
4 Cathode 4 Thread trimming power Cloth presser output
5 Emitter 5 | Thread trimming output oV
6 6 Not used GND
7 Thread wiper power
No. For standing work 8 Thread wiper output
2P connector (white)| 2P connector (black) | 4P connector {red) 9 Reverse input Brake
1 Cloth presser Thread trimming High speed 10 Reverse power No 2P connector
2 ov oV ov 1 Reverse output 1 Brake power
3 DC+12V 12 ov 2 Brake
4q Low speed
————LFront face of control box B738
[Single-phase]
Operatiin panel\
Side face of control box =
Synchronizer 1 N
@ Motor Power é_g
@ ® ® ® oe
© Do @f @O ® s
@ @@@ g a
Fuse g g
- i
Motor Power No Synchronizer No. QOperation panel
No. 6P connector 3P connector 1 GND 1 oV 1 SLED
1 Vi. TH GND 2 DC+5V 2 DC+5V 12 SCAN O
2 V. TH Ac [1[o][0] 3 Needle down 3 SCAN 7 13 LSCAN 3
3 if. TH ac [1{o][o] 4 ov 4 BUZZER 14 DPSCAN
4 Motor + 5 NO. SYC 5 SCAN 5 15 LSCAN 1
5 \%i 6 GND 6 SCAN 6 16 LSCAN 2
6 Motor — 7 Needle up 7 SCAN 3 17 PC 1
8 Encoder 8 SCAN 4 18 PC 2
9 SCAN 1 19 DC+5V
10 SCAN 2 20 ov
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@TROUBLESHOOTIN@

*When the troubleshooting is required, inspect separately such main parts as the control box, motor, operation panel
box, motor, operation panel box, synchronizer, power switch, machine solenoid and presser foot lifter.
*When the control box is found to be out of order, inspect the control circuit board, power board, treadle unit, and

transformer separately.

*Whatever troubles you encounter, check whether the connectors are secured.
*Pay great attention to the maintenance of the power and control circuit boards because the high voltage is applied.
*Refer to the circuit drawings provided separately to check the quality of the detailed parts (semiconductors) for

maintenance.
Trouble Check Point Parts to Be Replaced | Ref. Page
1. The machine does not run even by stepping | Check the power source voltage.
on the treadie while the power switch is ON. (Try to plug into another outlet.)
(1) Power indicator lamp {(red LED)} does | Fuse blown: 3-phase 5 A fuse {2 pcs.) Fuse
not go ON. Single-phase 15 A fuse (1 pc.} Control box
(Replace with new ones.)
{2) Power indicator lamp (red LED) is ON. Check whether the connectors are secured. Control box
(Check especially the 6P connector of the
maotor.)
2. The machine stops during operation. The machine pulley - is so heavy to turn man-
(1) Power indicator lamp {red LED) flickers. | ually.
[The machine or the motor (brake lining) is
locked. Remove the trouble cause and turn on
the power. Then the machine runs normally.)
(2) Power indicator lamp (red LED) does | Power source voltage drop.
not flickers. (The motor is not out of order.}
3. The machine starts running just by turning Control box
on the power switch even with the treadle
set in the neutral position.
4. The machine does not run at high speed. Check whether the high speed volume is not set | Power switch
at “Low.” assembly
{The setting range of the high speed volume is | Control box
from 230 spm to the maximum.)
5. The machine does not stop even if the | If the machine stops after turning off the power | Synchronizer
treadle is returned to the neutral position. switch, removing the synchronizer switch, then | Control box
turning it on again, the synchronizer is out of
order.
{Use as a clutch motor for a while.)
6. Abnormal motor running {variation in rpm) Motor P25
7. The brake produces abnormal noises during | Adjustment of brake clearance Remove washer, P11
operation,
8. The operations related to the machine sole- | Check the 8 A fuse provided on the control cir- | 8 A fuse
noid do not work. cuit board. Control box
(thread trimming, reverse rotation, thread
wiper, and presser)
9. Abnormality related to automatic backtack- Control box P26

ing, etc.

Operation box

10. The machine does not make proper hem
stop, using the sensor.

If the thickness cannot be monitored with the
[ply sensor] LED, or the monitoring is unstable,
adjust by pressing the [ply sensor] key again.

If the [ply sensor] LED does not go on even
after the adjustment above, check the connec-
tor for the sensor.
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@:HECKING THE MOTOR)
[:] Motor

Torque thermister

Black Black
Black
®EH

\@@)_ Yellow
@@

Approx, Red
0.3 ohm

Approx.
1.2 ohm

Revolution thermister

[é] Brake

Brake coil approx. 8 ohm

2 ~/Ti008 I

1. Remove the motor code (6P connector) from the
connector part of the control box.
2. Measure with the tester set in the resistance range

as follows.

o1f the tester reads approx. 2-3 ohm at any position
between 4 (red) and 6 (black) with the resistance
range x1, it is normal. Tt should read approx. 2-3
ohm at each position while turning the motor
pulley slowly. If it reads approx. 10 ohm or more
at some positions, it is out of order. However, if
the pointer swings to much extent while turning
the motor pulley, be sure to measure after stop-
ping the pulley.

of the tester reads approx. 5 K-40 Kohm when
measured at any position between 3 (black) and
6 (black) with the resistance range x1, it is normal.

o[f the tester reads approx. 5 K-40 Kohm when
measured at any- position between 1 (yellow) and
2 (yellow) with the resistance range xl1, it is
normal.

1. Remove the brake code (2P connector) from the
connector part of the control box. )
2. Measure with the tester set in the resistance range
as follows.
oIf the tester reads approx.7-9 ohm when measured
at any position between 1 (black) and 2 (black)
with the resistance range x1, it is normal.
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@HECKING THE MACHINE SOLENOIDS)

[_T_] Solenoid load of the machine

Presser foot lift connecter

Connector from the machine head

Solenoid

Reverse switch

‘j\o_! — GND | 1
@@ D\ = = GND
Com YO

)] )
Thread trimming
solenoid

QOO

Knee switch

Thread wiper
solenoid

1. Remove the load connector (12P connector) of the machine from the connector part of the control box.

2. Measure with the tester set in the resistance range x1 as follows.

{Machine Head )
@ The thread trimming solenoid provided between 4 and 5 is normal if the tester reads approx. 7 ohm.

o The thread wiper solenoid provided between 7 and 8 is normal if the tester reads approx. 5 ohm.
®The actuator provided between 9 and 12 is normal if the tester reads 0 ohm when pressed, and * ohm when released.

{ Presser Lift )
o The presser lift solenoid provided between 1 and 4 is normal if the tester reads approx. 5 ohm.
o The presser lift switch provided between 2-5 is normal if the tester reads 0 ohm when pressed, and e ohm when

released.

@ Hem sensor
1. Remove the sensor cord (6P connector) from the
connector part of the control box.
2. Measure with the tester set in the resistance range

Hem detection connecter
as follows.
oIf the tester, with the x1 range, reads approx.

30-50 ohm at any position between 1 [tester (—)
side] and 4 [tester (+) side], and o at any position
between 1 [tester (+) side] and 4 [tester (—) side],
they are normal.
oIf the tester, with the x1 range, reads approx.
30 K-50 Kohm at any position between 2 [tester
(—) side] and 5 [tester (+) side], and oo at any
position between 2 [tester (+) side] and 5 [tester
(—) side], they are normal.
*The resistance value might not always be in the
range mentioned above because it varies according

to the brightness.

»
Qe
@
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IEI B737+ B738 Motor Drive Control System Block Diagram

MD-812-300B
MD-812-470BR PTR
A C E_
l—/v\vv
Fuse B
Source O—{~} BD SCR +
IC. 3¢
C
Fuse Base
Emitter
Earth‘
O
O50V if  vf if
——s= +15V
Power
supply > OsoV
—— —15V
Trans-
former
——= +15V
Power
supply > OwoV
——= —15V
if' \7 \/
O— Q+15V
if Phote coupler
TVR P
1-FB O——__H CQG &g
vi SVR
V-FB
CP5 + |-
speed O CP4 N + ov
Low, Tack IN T 0oV
’ 50
-speed Q
+1
Photo coupler CP9 0
TVR : Torque adj.
*SVR : Speed adj.
* . - . .
CVR: Current limit adj. 2 Base
driver
O50V
Base
if % Photo coupler
Motor lock protective —15Vv .
0100V O O Emitter

NOTE: Never touch the volumes indicated with an astarisk (*).
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