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BRAKE PACK

1. Characteristics of Brake Pack

1) The electronic brake can stop the motor instantaneously.
* The motor stops instantaneously within 0.1 second.
* The braking current flows for about 0.4 seconds. Afterwards,
the motor's power source shuts off automatically.
(The brake pack has no holding torque.)

2) This is an electronic circuit that is used as an instant stop brake
when used with induction motors and is also used as an instant
reversible brake pack when used with reversible motors.

3) Unlike mechanical brakes (electromagnetic brakes), an electronic
brake does not have a mechanical friction point, therefore has
longer life cycle and stronger breaking torque. Thus it is suitable
for the inching operation of the motor.

2. Usage of Brake Pack

(1) How to Change Rotational Direction of Motor

1) When changing the rotational direction of the induction motor,
the stoppage of the motor must be confirmed before changing
the rotational direction.

2) When changing the rotational direction of the three—phase
induction motor, the stoppage of the motor must be confirmed
before changing the rotational direction.

The power source T is fixed and does not change.

3) When stopping the motor instantaneously by using the brake
pack, a large surge of braking current occurs for about 0.4
seconds. At this time, if an attempt is made to change the
rotational direction of the motor, the big sparks are generated
between the relay contact points, reducing the life cycle of the
motor.Therefore, do not attempt to change the rotational direction
of the motor for 0.5 seconds after the motor is stopped
instantaneously.

(2) Use of Power Relay

1) If the brake pack with a contact point is going to be used, the
power relay ils required to switch between operation and brake.
When opening and closing the power relay, the sparks are
generated between contact points, either reducing the life cycle
or causing the radio noise interference.

2) In such a case, use a CR circuit to absorb the surge voltage
occurred between the relay contact points.

3) I the CR circuit for absorbing the surge voltage is connected
and employed, the fluctuation of spark voltage and frequency is
alleviated, preventing both weakening of the contact points and
interfering of the radio noise.

4) When used with reversible motors, use CR circuit to absorb
surge voltage to protect the contact point of the switch used to
change the rotational direction.

(3) FUSE

1) When stopping the motor instantaneously with the brake pack, a
large surge of current occurs for about 0.4 seconds.

2) Therefore, when connecting the fuse to the power switch,
check the breaking current value and use the appropriate
quantity of the fuse.

3) To find out the braking current value of the corresponding
motor, refer to the specifications of each brake pack.
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(4) Motor Temperature Rise and Maximum Continuous
Operation

1) Even if the brake pack is adjusted to a short cycle, the motor
can make an accurate stop instantaneously.
2) Shorter the operation cycle, higher the the temperture rises.
So the limitation must be given for the continuous operation.
3) Stopping and starting the motor makes the current flow more
frequently compared to a rated operation resulting in a faster
increase of the motor temperature.

4) Thus if it is operated for shot cycle, be careful with the
temperature increase.

5) Make sure to keep the temperature of the motor's housing
surface 90°C or less while the motor is operating.



(5) Noise Solution

1) When using the motor in a place where a large external noise
may occur due to opening and closing of a large power, such
noise may cause the thyristor to malfunction and the motor may
vibrate when it stops.

2) The source of such noise includes high—powered motors,
solenoid, high frequency quencher, and electrical welding

machine.
fm\ 1 Connect to the i
L1 1 switch terminal of
c1—= -3 ; the brake pack. |
@ —C5 C5=
c2_— C4—
L2

A

3) One effective solution to the external noise problem is to connect
the noise filter to the power line of the brake pack as shown in
the figure.

4) The brake pack SBS-ICE type has a built-in filter to address the
noise problem associated with the power source line.

5) Also, when stopping the motor instantaneously with the brake
pack, a little radio noise may be experienced because the
braking current is controlled by the phase.

It is recommended to connect the noise filter as shown in the

figure above, because it gives minimal influence on the other
device.
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3. Cautions for Using Brake Pack
(1) Installation

1) Use it in a place where an ambient temperature ranges from 0°C
to +40°C and an ambient humidity is less than 85%.

2) Avoid direct sunlight, moistened or oily place. If the motor is
going to be used in such a place, install a cover for it.

3) Avoid places with vibrations, shocks, a lot of dusts, flammable or
caustic gas, and the like.

(2) Wiring

1) Connection socket must be used and do not directly solder the
main body.

2) Check the terminal number when connecting the socket.

3) When inserting the brake pack into the socket groove, turn off
the power and check the pin number before inserting.

4) When connecting the noise filter, install it as close as possible to
the brake pack. Do not forget to ground the earth terminal.

5) The wiring for the switching signal between operating and
braking should be short, separating it from the motor lead line or
any other power line.

(3) Others

1) If the motor is actually loaded, use the motor while its surface
temperature is 90°C or less. Especially, frequent repetition of
instantaneous stop and start increases the motor temperature.

2) If the motor is not going to run for a long period of time, turn the
power source off,

3) Do not use AC power source to start or stop the motor.

The surge voltage generated from the switch may damage the
product.
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BRAKE PACK

: CONTACT TYPE

DIMENSIONS

41

YAl
145 14 57 33
20 23
3.0 36
N “—" 2 3 . 2442
el ==
SBD-IR
N 0 i
o N L
5 = BRAKEPACK O i1 N 0 - N
3 a— ¢ VOLTAGE | AC200V [ Q
E L FREQ. 50160Hz e © )lI
CURRENT |  3AMAX.
EEEE o | ) .
~- 8 . ; 8-M3.57
“ BREAK PACK is an electronic braking circuit to stop single and three phase motor instantaneously.
« Applicable to inching, etc, since it can give a dynamical braking function at short cycle.
1 SBA-IR, SBC-IR
MODEL SBA-IR SBC-IR

Voltage & Frequency

Single — phas 110V+10%, 60Hz Single — phas 100V£10%, 50/60Hz

Applicated Motor

® INDUCTION MOTOR 90W or less

(external resistance needed for operating 90W)
@ REVERSIBLE MOTOR 60W or less

(external resistance needed for operating 60W)

Permissible Braking 3A or less
Braking Current Time About 0.4sec
Ambient Temp -10C~+50C

Ambient Humidity

85% or less (No condensing)

Insulation Resistance

100Mq or more when 500V DC megger is applied between the power terminal and signal input terminal
at ambient temperature and humidity after brake pack

Dielectric Strength

Sufficient to withstand 1500V 50/60Hz applied between the power terminal and signal input terminal
at ambient temperature and humidity after brake pack running at rated speed for 1mi

1. Connections differ with types and output power of the motors.

+ A Diagram : Motors with output power 25W or less.

+ B Diagram : Motors with output power 40W ~ 60W.

+ B Diagram + External Resistor 30Q 50W : 90W induction motor, 60W reversible motor.
2. Be careful since there is high voltage on some terminals.




+ SCHEMATIC DIAGRAM OF INDUCTION MOTOR
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¥ A Diagram
SWITCH NO. SWITCH CONTACT REMARK
SBA-IR
SBC-IR St AC 125V 5A or more
oF swe AC 125V 5 or more Should be operaing
[ Ov pouen s DC 20V 10mA  same fme
® o SOURCE
SW1 R braking current 300 50W (EXTERNAL RESSTOR FOR BRAKING) - |B DIAGRAMHEXTERNAL
@ |'| RoCo (SPARK KILLER) Ro=5200Q Co=01~024F 125V
®
Swo  BRAKE ,4@5%—'\]_“—

&7 BLACK
Ro Co ! L o— BRAKE BRAKE
} MOTOR

v v
|«— RUN—+j+—STOP—+}«—RUN—|+—STOP—|

@ WHITE
: © SW1
swa | SRAY =
® ‘BRaKe E sw2 [ RuN BRAKE RUN BRAKE
® RUN oo %gﬁg% SW3 | RuN BRAKE RUN BRAKE
m MOTOR cW. I cW I
¥ B Diagram
SBA-IR
SBC-R
OFF
o o OPERATION/INSTANTANEOUS STOP
o/ SOURCE
® SW1 B When switch SW2, SW3 are flipped to ‘RUN", the motor begins to
@ rotate. When these switches are flipped to “STOP”, the motor stops
® = o H instantaneously. Braking current runs through the motor winding for
0 5\:/2 - BROWN [T ] approximately 0.4 seconds and the power is cut automatically.
T RY LACK
Ro Co :
® : & wHE | MOTOR
cay DIRECTION OF ROTATION
@ RAKE
® SW3 RUN souon B These diagrams all refer CW rotation as viewed from shaft end of
L GAPACITOR the motor. To rotate the motor in a counter clock wise, exchange
PIN NO.

gray and brown wire. Do not change direction of rotation 0.4
seconds after braking operation.

¥ B Diagram + External Resistor 302 50W

SBA-IR

SBC-IR
e EXAMPLE OF BRAKING CHARACTERISTIC
@ i ON
i SouRtE Braking characteristics of induction motor are shown as below..
@ o o——
SOHRSOW sw1
. [
@ Ro Co
60Hz 60Hz 60Hz 60Hz
SW2 B&E ﬂ—l\]—u_ 0.3 / 3 , /)
o o Lﬁwf BLACK / ; )/
: e | MOTOR [ / ,
@ i 8 a1/ £
: o] 17 7
| BRA 5L GRAY £ ol ’
® UN L / /
Sw3 37 s91900 A R i/ /
® <oy
CAPACITOR N 2 I <
PIN NO. G 8 I / /
T 1 ] G
r‘w 0.1 ? ',/ //
. . . . E (’i 4 ’
B The capacity(50W) of braking external resistance is to brake once 5 ,
every 10seconds. When the motor is operated in a shorter cycle = | T B g
. L . - - -1 S81250A S8I250C
blgger capacity is requwed_ SQI40(‘)A seﬁxonc

0 4 8 12 16 20 24 28 LOAD CHARAGTERISTIC (Kg Cm)
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+

V¥ A Diagram
SBA-IR
SBC-IR
] OFF
—
i ON POWER
@ O/ SOURCE
o
SW1
@ Ro Co
Swa’ton [
Ro Co cecw
. e [FT
S BRAKE
- /R:UN T MOTOR
Ro Co
@ J GRAY
BRAKE|
@ SW3
RUN S6R0601
S$7R150
® Sk
CAPACITOR
PIN NO.
¥ B Diagram
SBA-IR
SBC-IR
OFF
P
ON POWER
® o SOURCE
Sw1
B |—¢ PRo Co |_|
SW2 BﬁKE BLACK J\.I_I./L
Ro

Co
[
Ro Co

Ro Co
ccw | R
nus GRAY
Ro Co
CW 1 S9R400
qwa BE =0 SW5
| oWJI . o
ccw  Ro Co
RUN e

CAPACITOR

i

l® @ ®

3
=
=
o

¥ B Diagram + External Resistor 302 50W

SBA-IR
SBC-IR
G S—
i ON POWER
® o SOURCE
R SW1
@ 3000 50W
@ Ro Co |_|
R0 Co BLACK ENEPR
[E
CW
Sw4 WHITE MOTOR
ccw i Ro Co
| o] GRAY
Ro Co
@ : e S9RE00)
Sws  iBRAK W i sws
@ ccw Ro Co
® RUN nne
oo CAPACITOR

B The capacity(50W) of braking external resistance is to brake once
every 10seconds. When the motor is operated in a shorter cycle
bigger capacity is required.

SCHEMATIC DIAGRAM OF REVERSIBLE MOTOR

SWITCH NO. SWITCH CONTACT REMARK
SWi AC 125V 5A or more
w2 AC 125V 5A or more ‘
W3 0C 20V 10 Should be operahng
at same fime
SW4, 5 AC 125V 5A or more
R braking current 30Q 50W (EXTERNAL RESSTOR FOR BRAKING)  |B DAGRAMHEXTERNAL RESSTOR 30Q50W
RoCo (SPARK KILLER) Ro=5~200Q Co=0.1~0.24F 125WV

BRAKE BRAKE

v v
|+ RUN—+[«—STOP—+«—RUN—+|+—STOP—|
SW o

sw2 [ RuN | BRAKE R BRAKE
R

U
Sws3 RUN U

BRAKE BRAKE

SW4
SW4,5! CW ccw
MOTOR[™ow ]

N
N
ccw I

OPERATION/INSTANTANEOUS STOP

W When switch SW2, SW3 are flipped to “RUN", the motor begins to
rotate, When these switches are flipped to “STOP”, the motor
stops instantaneously. Braking current runs through the motor
winding for approximately 0.4 seconds and the power is cut
automatically.

DIRECTION OF ROTATION

B These diagrams all refer clockwise(CW) rotation as viewed from
the front shaft end of the motor. Do not reverse the rotation for
0.4sec. after braking. While braking, set SW4, SW5 should be
accessed to connect to CW or CCW.

EXAMPLE OF BRAKING CHARACTERISTIC

Braking characteristics of induction motor are shown as below.

60Hz 60Hz 60Hz  6OHz
03 7 ,
/| 7
i/ ,
A
7/
03 n
v
B E / ,-/ ,/
R
A
A 02 B / / /
|
N N / / ’
G H & 7
R4
T 0 =] ,
| A I S,
M
E T | / ,
s o} |
01
g N
< .'/ J
60 11
(Hz) /
—--— S6ROB(A S6ROB(IC
- — S8R150A S8R15()G
|- - - 88R250A $8R250C
——— S9R400A S9R400C
0 |
0 4 8 12 16 20 2 28

LOAD CHARACTERISTIC (Kg Cm')

OPERATION CYCLE AND LIMIT FOR CONTINUOUS OPERATION

Even when brake pack SBA-IR or SBC—IR is used in short operating cycles such
as inching operation, the motor can be stopped instantaneously.

However, if the motor is operated in a cycle shorter than 0.5sec for running and
stopping, this will be like repeating starting and instantaneous stopping, and will
cause rise of temperature. The temperature of the motor case should be
maintained 90°C or less regardless of operating cycles.
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2 SBB-IR, SBD-IR

SPECIFICATION
MODEL SBB-IR SBD-IR
Voltage & Frequency Single — phas 220V+10%, 60Hz Single — phas 200V+10%, 50/60Hz

® INDUCTION MOTOR 90W or less
Applicated Motor (external resistance needed for operating 90W)
@ REVERSIBLE MOTOR 60W or less

Permissible Braking 3A and less

Braking Current Time About 0.4sec

Ambient Temp -10T~+50C
Ambient Humidity 85% or less (No condensing)

100Mq or more when 500V DC megger is applied between the power terminal and signal input terminal

Insulation Resistance at ambient temperature and humidity after brake pack

Sufficient to withstand 1500V 50/60Hz applied between the power terminal and signal input terminal

Dielectric Strength at ambient temperature and humidity after brake pack running at rated speed for Tmin

1. Connections differ with types and output power of the motors.

+ A Diagram : Motors with output power 25W or less + B Diagram : Motors with output power 40W ~ 60W.

+ B connection and external braking resistor with external resistance of 502 20W is required for motors over 60W
2. Be careful since there is high voltage on some terminals.

+ SCHEMATIC DIAGRAM OF INDUCTION MOTOR

V¥ A Diagram
$BB-R SWITCH NO. SWITCH CONTACT REMARK
SBD-IR
= OFF Swi AC 125V BA or more
@ T2 O/’/ ON POWER AC 125V 5A
g SOURCE e oV 54 or more Should be operating
® SW1 SW3 DC 20V 10mA al same fime
|-| R :braking curent | 50Q 20W [EXTERNAL RESSTOR FOR BRAKING) (B DGRAWHEXTERNAL RESSTOR 300501
BROWN RoCo (SPARK KILLER) Ro=5~200Q Co=0,1~024F 125WV
® SW2 e BRAKE ANEPE
Ol BLACK BRAKE BRAKE
Ro Co! o |«— RUN—»J«—STOP— e RUN—»]+—STOP—|
® v WHITE MOTOR SWi1 ON |
SW3 )J
@ GRAY Sw2 RUN | BRAKE RUN BRAKE
g RUN IJ: s SW3|TRUN | BRAKE [ RUN | BRAKE
PINNO CAPACITOR s60 MoToR[ow ] Cow ]
¥ B Diagram
SBB-IR
iy OPERATION/INSTANTANEOUS STOP
@ i { _ON  POWER . . « " .
® o+ o— SOURCE B When switch SW2, SW3 are flipped to "RUN’, the motor begins to
swi rotate. When these switches are flipped to “STOP”, the motor
®F+ r oo H stops instantaneously. Braking current runs through the motor
@ |4 [swe g | | grow R4 winding for approximately 0.4 seconds and the power is cut
e BLACK automatically.
® T~ WHTE | MOTOR
@ &Y DIRECTION OF ROTATION
ol awl
— CAPAGITOR i B These diagrams all refer clockwise(CW) rotation as viewed from

=2
=
=z
©

the front shaft end of the motor. To rotate counter—clockwise(CCW),
change gray wire to brown. Do not reverse the rotation for 0.4sec.
after braking.

B The capacity(20W) of braking external resistance is to brake
once every 10seconds. When the motor is operated in a
shorter cycle bigger capacity is Required.
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¥ B Diagram + External Resistor 50Q 20W

B The capacity(20W) of braking external resistance is to brake once
every 10 seconds. When the motor is operated in a shorter cycle
bigger capacity is required.

OFF
ot

o
i _ON POWER
o~ o— SOURCE
SW1

[
BROWN —H—l’l—

BLACK

guTE | MOTOR

SRAY

EEEEEEEEE)E

CAPACITOR Soison]

=2
=
=z
o

EXAMPLE OF BRAKING CHARACTERISTIC

Braking characteristics of induction motor are shown as below.

60Hz 60Hz 6QHz 60Hz
03 / ,
4 / "
/|
[ ,
O /
g \é / / ’
A 3
K 02| R l 7
N i /!
G Ny / //
T R, I /
| ocy ’
M ;& H 4
E o017 /
P LS
a4
c N e
/7
60 I —-— [S6I06()B  $6106()D
—--—[S81{5()B  S8115()D
(Hz) - - -[S8I25()B  S8I25()D
—— (S91400)B  S9140()D
0 | |

LOAD CHARACTERISTIC (Kg Cm’)

+ SCHEMATIC DIAGRAM OF REVERSIBLE MOTOR

¥ A Diagram
SBB-IR
SBD-IR
6 OFF
O\ _O v o0—
i TON POWER
o/ SOURCE
S
[
® RoCo Buack A1
@ SW2 o BRAKE ! ow
Rogo | Swa WHITE
® cc‘jw] ? ©—1 woton
GRAY
@ Sw3 E.R@ RoCo o—
RUN
@ S6R060
o, CAPAGITOR
¥ B Diagram
SBB-IR
SBD-IR
] OFF
@ O// ON POWER
o——— SOURCE
swi
@ |4 A c RoCo}i |_|
o Bl | fow BLACK |_K ]
14 Sw2 Sw4 HITE
w G By | I
® : cow i RoCo | RAY | MOTOR
@ SW3 [BRAKE Ron}i
;uu—_| ow
@ SWS S9R400
m (o] RoCo}i S9R600
CAPACITOR
SWITCH NO. SWITCH CONTACT REMARK
Wt AC 250V 5A or more
Sw2 AC 250V 5A or more
S8 DC 20V 0 Should be o?erat\'ng
at same time
Sw4, 5 AC 250V 5A or more
RoCo (SPARK KILLER) Co = 01~02F 125WV

RUN/INSTANTANEOUS STOP

B When switch SW2, SW3 are flipped to “RUN", the motor begins to
rotate. When these switches are flipped to “STOP", the motor stops
instantaneously. Braking current runs through the motor winding for
approximately 0.4 seconds and the power is cut automatically.

DIRECTION OF ROTATION

B These diagrams all refer clockwise(CW) rotation as viewed from the
front shaft end of the motor. Do not reverse the rotation for 0.4sec.
after braking. While braking, set SW4 SW5 to be accessible to
connect to CW or CCW.

EXAMPLE OF BRAKING CHARACTERISTIC

Braking characteristics of induction motor are shown as below.

60Hz 60Hz 60Hz
03 . / / ,
/' ; 7
7’
| / ,
o] ; ’
B v | /
7 E sl / ’ 60Hz
R0z 1 / ;
I
/7
G " /|
T R / ’
| 0 2 7
M 4.
A |
E o1 T / e
5 K
o]
Eols i/
7,
60 // —-—1 S6R06()B SERV6()D
H) —--—} 88R15)B 88R15)D
- - -] 88R25()B 88R25()D
——1 S9R400)B S9R40()D
0 | |
0 4 8 12 16 20 24

28
LOAD CHARACTERISTIC (Kg Cm)

OPERATION CYCLE AND LIMIT FOR CONTINUOUS OPERATION

Even when brake pack SBB-IR or SBD—IR is used in short operating cycles such
as inching operation, the motor can be stopped instantaneously. However, if the
motor is operated in a cycle shorter than 0.5sec for running and stopping, this
will be like repeating starting and instantaneous stopping, and will cause rise of
temperature. The temperature of the motor case should be maintained 90°C or
less regardless of operating cycles.
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SPECIFICATION
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MODEL

SBX-IR

Voltage & Frequency

Single — phas 200~240V, 50Hz

Applicated Motor

@ INDUCTION MOTOR 90W or less
(external resistance needed for operating 90W)
® REVERSIBLE MOTOR 60W or less

Permissible Braking 3A or less
Braking Current Time About 0.4sec
Ambient Temp —10C~+50T

Ambient Humidity

85% or less (No condensing)

Insulation Resistance

100Me or more when 500V DC megger is applied between the power terminal and signal input terminal
at ambient temperature and humidity  after brake pack

Dielectric Strength

Sufficient to withstand 1500V 50/60Hz applied between the power terminal and signal input terminal
at ambient temperature and humidity after brake pack running at rated speed for Tmin

1. Connections differ with types and output power of the motors.
+ A Diagram : Motors with output power 25W or less
+ B Diagram : Motors with output power 40W ~ 60W.
+ B connection and external braking resistor with external resistance of 502 20W is required for motors over 60W
2. Be careful since there is high voltage on some terminals,

+ SCHEMATIC DIAGRAM OF INDUCTION MOTOR

¥ A Diagram
SBX-IR
] OFF
© il i ON  POWER
j SOURCE
@ o o0—
SW1
[
© Swo BRAKE AN
oH BLACK
Ro CoF E T
® — WHITE MOTOR
©) | SW3 . BROWN
® i o
PO CAPACITOR il
¥ B Diagram
SBX-IR
— OFF
@ e i _ON POWER
® os/w/ o—— SOURCE
1
@ —® Ro Co |-|
@ swzﬁi’i@d ANEPR
Ro ciﬂﬂ\‘f LACK
® : QHTE | MOTOR
@ SW3  (BRAKE o
ol an]

=2
=
=z
o

$91600
CAPACITOR Sold00

B The capacity(20W) of braking external resistance is to brake
once every 10seconds. When the motor is operated in a shorter
cycle bigger capacity is required.

SWITCH NO. SWITCH CONTACT REMARK
S AC 250V 5A or more
Swe AC 250V 5A or more Should be operaiing
SW3 DC 20V 10mA at same fime

R braking current

500Q 20W [EXTERNAL RESSTOR FOR BRAKING)

B DIAGRAMHEXTERNAL RESISTOR 30Q50W|

RoCo (SPARK KILLER)

Ro=5~200Q Co=0.1~0.24F 125WV

BRAKE BRAKE

«~— RUN—+{«—STOP—+}«—RUN— |« STOP—|

SWi ON |
Sw2 RUN BRAKE RUN BRAKE
SW3 RUN BRAKE RUN BRAKE

MOTOR

cw

Ccw

OPERATION/INSTANTANEQOUS STOP

B When switch SW2, SW3 are flipped to “RUN", the motor begins to
rotate. When these switches are flipped to “STOP", the motor
stops instantaneously. Braking current runs through the motor
winding for approximately 0.4 seconds and the power is cut

automatically.

DIRECTION OF ROTATION

B These diagrams all refer clockwise(CW) rotation as viewed from
the front shaft end of the motor. To rotate counter—clockwise(CCW),
change gray wire to brown. Do not reverse the rotation for 0.4sec.

after braking.
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¥ B Diagram + External Resistor 502 20W

Bl The capacity(20W) of braking external resistance is to brake once
every 10 seconds. When the motor is operated in a shorter cycle
bigger capacity is required.

»
@
x
B

OFF

R
5000 20W

o
ON POWER
o— SOURCE

SW1

Hlece coeeo)|

>z
=
=z
o

sw3 BRAKE

L ]

QLACK
(GBROWN

MOTOR

CAPACITOR

$91900

EXAMPLE OF BRAKING CHARACTERISTIC

Braking characteristics of induction motor are shown as below.

0.3 / s’
4 -
H /
/|
[/ .
g [/ ’
R 8 [ 4
A 02| Y3
“| E /
lf R l 1 /
N i ’
G B I/ .
. /|
T N 2 I [
| R /
M Q H 4
E o1
Ny
E |
= 01
N ’
v —-— [S6106()X
—--—(S8I150)X
F - - -[S8I250)X
— [S91400)X
0 | |
0 4 8 12 16 20 24 28

LOAD CHARACTERISTIC (Kg Cm’)

+ SCHEMATIC DIAGRAM OF REVERSIBLE MOTOR

¥ A Diagram
SBX-IR
— OFF
@ o0 . °ON  POWER
O/‘&/C SOURCE
SwW1
e I
RoCo siack [ RL_T1]
swp  BRAKE -y
@ Rogo | RUN Swa o WHITE
® cow SROWN MOTOR
@ SW3 VB,% RoCo 00—
g . $reel
PIN NO. CAPACITOR Shxa
¥ B Diagram
SBX-IR
] OFF
@) © “ON  powen
® o+ o— SOURCE
SW1
@ ! R . RoCc}i |-|
® T ow BLACK
—o 2 b :
- Ocﬂﬁ“fﬂ SW4 WHITE
® —w— B - oCW RoGo | @?ROWN MOTOR
@ SW3 R“?",i
°L:| ow
® AN SW5 S9R400
mv CCW RoCu}i S9R600
CAPACITOR
SWITCH NO. SWITCH CONTACT REMARK
S AC 250V 5A or more
w2 AC 250V 5A or more S ;
ould be operating
SW3 DC 20V 10mA 5 same e
SW4, 5 AC 250V BA or more
RoCo (SPARK KILLER) Co = 01~024F 12590V

RUN/INSTANTANEOUS STOP

W When switch SW2, SW3 are flipped to “RUN", the motor begins to
rotate. When these switches are flipped to “STOP", the motor stops
instantaneously. Braking current runs through the motor winding for
approximately 0.4 seconds and the power is cut automatically.

DIRECTION OF ROTATION

B These diagrams all refer clockwise(CW) rotation as viewed from the
front shaft end of the motor. Do not reverse the rotation for 0.4sec.
after braking. While braking, set SW4 SW5 to be accessible to
connect to CW or CCW.

EXAMPLE OF BRAKING CHARACTERISTIC

Braking characteristics of induction motor are shown as below.

03 . // :/ , ,
| / /
2 ol 7| A
i . 7/

KRR T

N R I / /

G H ! / //

T

R 2

wo |9 A

E o1 % ///

5 /

E | /

C o] 4

c N 1

// —-— SBROB1X
—--— S8RI50X
- - - { S8R25(X
—— S9R400X
0

1 |
0 4 8 12 16 20 24 8
LOAD CHARACTERISTIC (Kg Cm’)

OPERATION CYCLE AND LIMIT FOR CONTINUOUS OPERATION

Even when brake pack SBX — IR is used in short operating cycles such as inching
operation, the motor can be stopped instantaneously. However, if the motor is
operated in a cycle shorter than 0.5sec for running and stopping, this will be like
repeating starting and instantaneous stopping, and will cause rise of temperature.
The temperature of the motor case should be maintained 90°C or less regardless
of operating cycles.



295

4 SBU-I, SBT-

SPECIFICATION

MODEL

SBU-IR SBT-IR

Voltage & Frequency

Three phase 200V+10%, 50/60Hz Three phase 220V+10%, 50/60Hz

Applicated Motor

@ INDUCTION MOTOR 90W or less
(external resistance needed for operating 60w~90W)

Permissible Braking 3A or less
Braking Current Time About 0.4sec
Ambient Temp —10T~+50T

Ambient Humidity

85% or less (No condensing)

Insulation Resistance

100Mq or more when 500V DC megger is applied between the power terminal and signal input terminal

at ambient temperature and humidity after brake pack

Dielectric Strength

Sufficient to withstand 1500V 50/60Hz applied between the power terminal and signal input terminal
at ambient temperature and humidity after brake pack running at rated speed for Tmin

1. Connection of brake pack is different according to the output and usage of motor.

+ A Diagram : Motors with output power 25W or less

+ B Diagram : Motors with output torque over 60W or motors with output torque less than 40W with short cycle braking (more than once per 5 seconds)
2. Be careful since there is a high voltage on some terminals.

+ SCHEMATIC DIAGRAM OF INDUCTION MOTOR

v A Dlagram BRAKE BRAKE
|+ RUN—T«—STOP— v}« RUN—«_STOP—|
SBU- ofF " swi ON |
o / o POWER SW2 | RUN BRAKE RUN BRAKE
@ - %on S sovace SW3 [ RuN BRAKE RUN BRAKE
® p—ve ?v; oo T swa [ RON BRAKE RUN BRAKE
sw2 : woroR[cw | Cow 1
Ro Co : RUN |_|
HOSV\%) EBRAKt 1 U BLACK J\I—I-/l—
i RUN
Ro Co | 2 v WHITE
[ el Lewm OPERATION/INSTANTANEOUS STOP
® EBRAKE B When switch SW2, SW3 and SW4 are flipped to “RUN’, the motor
@ Swé saen begins to rotate. When these switches are flipped to “STOP”, the
® Rﬁﬂ sola00 motor stops instantaneously. Braking current runs through the motor
o winding for approximately 0.4 seconds and the power is cut
' automatically.
% Note : Use external resistor R80Q, 20W)
SWITCH NO. SWITCH CONTACT REMARK DIRECTION OF ROTATION
S AC 250V BA or more B These diagrams all refer clockwise(CW) rotation as viewed from the
Swe AC 250V BA or more Should be operating front shaft end of the motor. To rotate the motor in a counter—
w3 DC 20V 10mA at same fime cIooI;wise_(CCW), exchange U and V phase. Do not change-the
Riraking curtent 300 50W EXTERNAL RESSTOR FOR BRAKING) | B DAGRAVEXTERNAL FESSTOR 200200 rotating direction for 0.4seconds after operating brake function.
RoCo (SPARK KILLER) Ro=5~200Q Co=0,1~0.24F 250WV
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+ SCHEMATIC DIAGRAM OF INDUCTION MOTOR

+ Short cycle braking
* Output of 60W~90W

EXAMPLE OF BRAKING CHARACTERISTIC

Braking characteristics of induction motor are as shown below.

¥ B Diagram ;“”Z fS”Zf."“Z
03 3 / ’
OFF 1 s
SBU-| ; /.
SBT-I O/T/OON R / i ot
@ :/W s zg‘(JVFEgE o “ 03 / il L2 peoz
H B -
e R v v . 4 s
® BRAKE Os/\.N/1 on | A E £ A .7 P / 50Hz
Sw2 Kog2] ol 7 .
| RN N Y S I e e
® 300 200 flo C,‘m |_| G N N / . U2
: T8 |8 7z
o Lo g , sack [RL_ L1 " i N i s //
@ T RUN, E T TS
| WHITE .
Ro Co 2 voToR g o ’(\\‘) é / /
| 3 GRAY = 1
l 60 11 50
® | BRAKE Ha | (H) | . S8I25()U S8I25()T
@ SW4 - - - S9140()U S9140()T
Sas0n ——— S9160()U S9I60( )T
® wn |
S 0 0 4 8 12 16 20 24 28 .
PIN NO. LOAD CHARACTERISTIC (Kg Cm')
% Note : Use external resistor R(30Q, 20W)
SWITCH NO. SWITCH CONTACT REMARK
o o SWITCH STANDARD AND
SW2 3 AC 250V 5A or more Should be operaiing CONTACT POINT PROTECTION
W4 DC 20V 10mA al same fime
Rbraking current 300 20W (EXTERNAL RESSTOR FOR BRAKING) | B DAGRAVHEXTERAL RESITOR 300201 o ) )
B Use power relay with wide contact point. If relay with narrow contact
RoCo (SPARK KILLER) Ro=5r200Q Co=01~0.2uF 250WV o T
point is used on SW2 and SW3, circuit elements may be damaged
by spark.(Contact point capacity AC 250V, over 7A) Use CR circuit
for absorbing surge voltage to keep out spark.
BRAKE BRAKE B~
«— RUN—+j«—STOP— s}« RUN—+|«—STOP—| % Ro : 5~2000 1/4W over B
SW1 ON | Co : 0.1~0.2uF over 250WV

sw2 BRAKE BRAKE

RUN
SW3 [ gryN BRAKE
Sw4 RUN BRAKE
cw |

MOTOR

BRAKE

RUN

RUN

RUN BRAKE
cw I

OPERATION/INSTANTANEQOUS STOP

W When switch SW2, SW3 and SW4 are flipped to “RUN’, the motor
begins to rotate, When these switches are flipped to “STOP”, the
motor stops instantaneously. Braking current runs through the
motor winding for approximately 0.4 seconds and the power is
cut automatically.

OPERATION CYCLE AND LIMIT FOR CONTINUOUS OPERATION

B Even when three—phase brake pack is used in short operating
cycles such as inching operation, the motor can be stopped
instantaneously. However, consider maximum load condition
because for three phase motor, temperature may be changed
according to the given load. When motor repeats starting and
stopping in short cycle of more than one instantaneous stop per 5
seconds, the motor's temperature rises rapidly.

The temperature of the motor case should be maintained 90°C or
less regardless of operating cycles.

DIRECTION OF ROTATION

B These diagrams all refer clockwise(CW) rotation as viewed from
the front shaft end of the motor. To rotate the motor in a counter—
clockwise(CCW), exchange U and V phase. Do not change the
direction of rotation for 0.4seconds after operating brake function.
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SPECIFICATION

M Take certification CE Mark -
(FILE NO. E9766429E01. Certifi-organization : TUV Rheinland)
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MODEL

SBS - ICE

Voltage & Frequency

Three—phase AC380-440V=+10%, 50/60Hz

Applicated Motor

® INDUCTION MOTOR 25W~90W
(external resistance needed)

Permissible Braking 3A or less
Braking Current Time About 0.4sec
Ambient Temp -10T~+50C

Ambient Humidity

85% or less (No condensing)

100Mq or more when 500V DC megger is applied between the power terminal and signal input terminal

I Lz e e at ambient temperature and humidity after brake pack

Sufficient to withstand 1800V 50/60Hz applied between the power terminal and signal input terminal

Dielectric Strength at ambient temperature and humidity after brake pack running at rated speed for 1min

W Caution
1. Connection of brake pack is different according to the output and usage of motor.

+ DIMENSIONS

2. Be careful since there is high voltage on some terminals.

92

82.5 . 43
ELJD & MAX M
SBS@-I E 1 ‘ 35 52 <
'BRAKE PACK 4 —i
sh. 380440V D @ R||®
/60Hz =) o
3A| MAX, A 1 o O D O YO @
T oce @ 4} N 8 -8 5 (}% @ )
%iéﬁ,iw:;“. ® O o ® o360 ®U
o
1/ ] ElaEE
50 4 215 7 ‘
I
] OFF
® T oG R e - ‘
® o ¢ PovER % Note : Use external resistor R
H SOURCE
@ — o;v: o—T SWITCH NO. SWITCH CONTACT REMARK
(O} E— C‘f/ & Swt AC 500V 5A or more
fo_Co SW2, SW3 AC 500V 7A or more Should be operating
@ ek [ s DC 20V 10mA ol same e
. S - e P . 500 10W Molor ouput 25~40W
W TR ¢ e 500 20 Nelor ouput 60~G0W
® SW3 -8 » v RED MOTOR
W ROC S o Ry, G Ri:5~2000 Cr 01~ O2F, 500VAC
3w
® T Ro: 27Q, higher model than 5W
® swa_ SHE — Fo,Co Ov: 047, higher model han S00VAC
e | SBleen
@ S01900
PIN NO. BH@KE BR;\KE
«— RUN—+|«—STOP—»}«RUN__»|+STOP— | : :
swi = | Motor Qutput ~ |Braking External Resistor
Sw2 RUN BRAKE RUN BRAKE AW ggg ;gx
SW3 | RuN BRAKE RUN BRAKE GoAEOW
Sw4 RUN BRAKE RUN BRAKE
MOTOR cwW I cwW I
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OPERATION/INSTANTANEOUS STOP

When switch SW2, SW3 and SW4 are flipped to “RUN’, the motor begins to rotate. When these switches are flipped to “STOP", the motor stops
instantaneously. Braking current runs through the motor winding for approximately 0.4 seconds and the power is cut automatically.

DIRECTION OF ROTATION

These diagrams all refer clock wise(CW) rotation as viewed from the front shaft end of the motor. To rotate the motor in a counter clockwise(CCW),
exchange U and V phase. Don't change the direction of rotation for 0.4seconds after operating brake function.

SWITCH STANDARD AND CONTACT POINT PROTECTION

B Use power relay with wide contact point. If relay with narrow contact point is used on SW2 and SW3, circuit elements may be damaged by
spark. (Contact point capacity AC 250V, over 7A) Use CR circuit for absorbing surge voltage to keep out spark.
X Ri 1 5~200Q 1/4W over B
Ct 1 0.1~0.2uF over 500WV

B Three—phase brake pack has noise filter inside. However, it can not remove noise perfectly. Please connect with Ro and Co.(See the Schematic
Diagram) Ro, Co spec is as follow.
% Ro: 27Q, SW and more
Co 1 0.47uF, 500VAC and more

OPERATION CYCLE AND LIMIT FOR CONTINUOUS OPERATION

Even when three—phase brake pack is used in short operating cycles such as inching operation, the motor can be stopped instantaneously.
However, consider maximum load condition because for three—phase motor, temperature may be changed according to the given load. When
motor repeats starting and stopping in short cycle of more than one instantaneous stop per 5 seconds, Short cycle braking. The temperature of the
motor case should be maintained 90°C or less regardless of operating cycles.
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: NON CONTACT TYPE

+ DIMENSIONS

¥V BRAKE PACK

SBE ey,
o
W
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o

I i
SBBINCR [ L”:“:“:I i [ L“:IL“:I =
N 6-40W ©@ i 5 3 1
FREE so.gow|:| l:l —@ T‘- §/
L= _[ ililili . i Il L]
64 ‘ 135 E VIEW “A” 42 25

¥ SOCKET

70 MAX

2-¢45

¢ L
31.2 MAX

35.4

® Feature

1. SBA-NCR, SBB-NCR, SBC-NCR, SBD-NCR, SBX-NCR are non
contact type brake pack for induction motor. For reversible motor,
there is a non contact type brake pack.

2. To control the motor, connecting socket(11pin) and direct current for
signal (12-24V over 0.1A) as well as brake pack is needed.

SPECIFICATION
MODEL SBA-NCR SBB-NCR SBC-NCR SBD-NCR SBX-NCR
Voltage Single—phase 110V+£10% Single phase 220V+10%  Single phase 100V+10%|Single phase 200V/+10%|Single phase 200V~240110%
Frequency 60Hz 50/60Hz 50Hz

Applicated Motor

INDUCTION MOTOR & REVERSIBLE MOTOR (6~90W)

DC 12V~DC 24V(£10%)

Signal Input PHOTO COUPLER INPUT
CW, CCW, FREE
Ambient Temp -10T~+40C

Ambient Humidity

85% or less (No condensing)

Insulation Resistance

100Mq or more when 500V DC megger is applied between the power terminal and signal input terminal
at ambient temperature and humidity after brake pack

Dielectric Strength

Sufficient to withstand 1500V 50/60Hz applied between the power terminal and signal input terminal
at ambient temperature and humidity after brake pack running at rated speed for 1min
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LED DISPLAY

APPLICATION MOTOR

1. LED display MODEL VOLTAGE MOTOR TYPE
cw S\Q/Z\?tssigvggfsnare input SBA-NCR SINGLE-PHASE 110V
: SBC-NCR SINGLE-PHASE 100V
coW | Lighis when SBB-NCR SINGLE-PHASE 220V INDUCTION MOTOR 61W~90W
CCW signals are input SBD-NCR SNGLE-PHASE 200V REVERSBLE MOTOR 6W~00W
FREE Lights when _ SBX-NCR SINGLE-PHASE 220V~240V
FREE signals are input SBA-ENCR SNGLE-PHASE 10V
. . SBC-ENCR SINGLE-PHASE 100V
2. Switches for changing output of motor ELECTROMAGNETIC BRAKE MOTOR
SBB-ENCR SINGLE-PHASE 220V WOW
bra0W switch position of BW~40W SBD-ENCR SINGLE-PHASE 200V
B0~90WL motor 6w, 15w, 25W, 40w [ SBX-ENCR | SINGLE-PHASE 220v~240v
640w switch position of 60W~Q0W
e o CONNECTION AND SETTING

Set to 60W~90W when shipped.

SYSTEM LAYOUT

EXTERNAL CONTROLLER

% Non contact brake pack
Non contact brake pack controls
RUN/STOP from input signal of
external controller

FLUSH MOUNTING SOCKET

POWER

POWER SWITCH
(CIRCUIT PROTECTOR DEVICE)

&
AN
CONDENSER

2. Capacity of Protection

1. 6~40W INDUCTION MOTOR, REVERSIBLE MOTOR
change output switch to 6~40W

2. 60~90W INDUCTION MOTOR, REVERSIBLE MOTOR
change output switch to 60~90W

® Notes on Operation
1. Motor Operation Cycle

If the motor is actually loaded, use the motor while its surface
temperature is 90°C or less . Especially, the frequent repetition
of instantaneous stop and start raises the motor temperature.

MOTOR OUTPUT OPERATION CYCLE
6~25W more 2sec
40~90W more 4sec

% 1sec run / 1sec stop per 2sec cycle.
% 2sec run / 2sec stop per 4sec cycle.

If the motor brakes instantaneously, half-wave current flows about 0.2 ~ 0.4 seconds.

Refer to the table below when choosing the capacity of a protection circuit.

® Brake Current Unit : [A]
MOTOR OUTPUT | 110V 60Hz 220V 60Hz 100V 50Hz 100V 60Hz 200V 50Hz 200V 60Hz | 220/240V 50Hz
6w 12 04 12 12 05 04 06
15W 31 15 3 31 17 15 17
25W 75 33 74 74 34 32 35
40W 120 42 122 122 54 42 66
60W 18 64 142 16 81 62 84
ow 165 79 174 164 104 80 106




APPLICATION BRAKE PACK : SBA-NCR, SBB-NCR, SBC-NCR, SBD-NCR

B APPLICATION MOTOR

1(JINDUCTION MOTOR 6W
1(@INDUCTION MOTOR TERMINAL BOX TYPE 6W~90W

V CW operation input

O
® LT o
S N
SW1 E
® WHITE
® GRAY
MOTOR
‘ BROWN
®
CAPACITOR BLACK
INDUCTION
@) H2~24V
CW_operation input
@ Brake decontrol input
© GND
PIN NO.
o~ 2
® ® ;
b
O, C) ‘
MOTOR | N
O, & ‘
B
Fo. - ® S
CAPACITOR INDUCTION

B APPLICATION MOTOR
1(JINDUCTION MOTOR 15W~90W

V CW operation input

POl
SOURCE

I@

@ WHITE T 1
® GRAY
©) [ BLACK | woTOR
CAPACITOR
INDUCTION

+H2~24V
CW operation input

Brake decontrol input

[
D

® 000

3

VvV CCW operation input

— o~ o———oT <
® LT e
e
SW1 E
® WHITE T
@ BROWN
o ‘ GRAY MOTOR
CAPACITOR BLACK
INDUCTION
® H2~24V
CW operation input
P P
@ Brake decontrol input
® |
GND /7;7
PINNO. §
N
® (@) t
R
M
® & !
MOTOR | N
® g L
B
e | | ® 0
CAPACITOR INDUCTION

VvV CCW operation input

POWER
SOURCE

I@

® WHITE [TT 1
® [ BROWN
©) BLACK | motoR
CAPACITOR
INDUCTION

[ +12o24v

CW, operation input

Brake decontrol |nput

® @0@

GND

3

B APPLICATION MOTOR
1(JREVERSIBLE MOTOR 6W

1(JREVERSIBLE MOTOR TERMINAL BOX TYPE 6W~90W

e e~ T s
@ PN powem
! SOURCE
P S
s
@ WHITE
@ GRAY
‘ MOTOR
® BLACK
CAPACITOR

® 224V REVERSIBLE
CW operation input
@ CCW operation input j
@ Brake decontrol input
® [ ‘

GND P
PIN NO.
(N
©) MOTOR
m
PINNO. P

CAPACITOR REVERSIBLE

301

oW rmz_=mm—
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APPLICATION BRAKE PACK : SBX-NCR

B APPLICATION MOTOR

1(INDUCTION MOTOR 6W~30W
1(JINDUCTION MOTOR TERMINAL BOX TYPE 6W~30W

V CW operation input VvV CCW operation input
] OFF. ] OFF.
_ e~ T —— _ e~ T ——
® P o ® P e
—/ H

Swi % Swi %
® WHITE T ® BROWN [

BROWN WHITE
©) T BLACK MOTOR ©) I BLACK MOTOR
® ®

CAPAGITOR CAPAGITOR
INDUCTION INDUCTION
@ +H2~24V @ +12~24V
CW operation input CW operation input
@ Brake decontrol input @ Brake decontrol input
| |

© 6N © 6N
PIN NO. ? PIN NO. §
N ‘ ‘ T N

e\ (Z)
® g : ® g
© g MOTOR 2‘. ©) MOTOR
® S L ®
(o B N
PIN NO. - 2 PIN NO. -

CAPACITOR INDUCTION CAPACITOR INDUCTION

APPLICATION BRAKE PACK
: SBA-ENCR, SBB-ENCR, SBC-ENCR, SBD-EN

B APPLICATION MOTOR
1(JELECTROMAGNETIC BRAKE MOTOR 6W~90W

[ ~] OFE
@ DON7 POWER
o SOURCE
SW1
@ WHITE ‘%
@ GRAY
o I BLACK | MOTOR| ELECTROMAGNETIC BRAKE
g] BRAKE
CAPACITOR A
@ A
@ +2~24V
A,
CW operation input VOLTAGE LEAQX?/IRE
CCW operation input
® P o 1 ACIov-110v_ | BLUE
@ Brake decontrol input 1 AC200V~240V ORANGE
®F—— !
L GND P
PIN NO.

<o®m rrz_zom—

B APPLICATION MOTOR

1(JREVERSIBLE MOTOR 6W~90W
1(JREVERSIBLE MOTOR TERMINAL BOX TYPE 6W~90W

OFF

e e~ o
© LY o
—o/‘ [P—
sw
WHITE
®
@ BROWN
o [ BLACK MOTOR
CAPACITOR
@ —Heav REVERSIBLE
CW operation input
P pul
® CCW operation input j
® Brake decontrol input j
A |
@ GND /7;7
PIN NO.
—~ .
® E
R

® !

MOTOR |
® h
(. B
PINNO. g

-

CAPACITOR REVERSIBLE

APPLICATION BRAKE PACK
: SBX-ENCR

B APPLICATION MOTOR
1(JELECTROMAGNETIC BRAKE MOTOR 6W~90W

3
=
=
[S]

0EE 0]

®@ 0006

OFE
O(r POWER
o SOURCE
SwW1 H
WHITE
(L TT]
BROWN

BLACK | MOTOR| ELECTROMAGNETIC BRAKE

CAPACITOR ORANGE

BRAKE

ORANGE

+H2~24V
N,
CW operation input

o

Brake decontrol input

CCW operation input

GND



INPUT OF SIGNAL AND OPERATION

@ Input of CW
When CW operation input is turned on, rotating direction is CW and
when turned off, it will instantaneous stop. When connected as per
diagram, it will turn CW and to turn CCW, change white and brown
wire,
(for terminal box type motors change @ and @). (However, for
220V~240V, 50Hz motor, change white and brown wire,

CAUTION

1. When connecting brake pack and external controller,
shortest distance connection is highly recommended.

2. Wire with thickness of 0.75mm or more recommended.

3. AC lead wire(Terminal NO D@@@®) and signal lead wire(®
®®@®) have at least 10cm distance.

4. Be careful not to solder the brake pack's terminal pin
directly.

5. When brake is to be connected, be sure to check the
terminal number,

6. The power switch must be turned off when inserting the
brake to a socket.

7. To prevent malfunctions, earth pin No.6 terminal when instant
brake is required for CW or CCW operations.

303

@ Input of anti-braking
When anti—braking input is turned on, electromagnetic brake will not
function, and if CW and CCW signal input is turn off, it will come to
natural stop due to inertia force. If anti-braking input is off,
electromagnetic brake will function and CW, CCW are off as well,
motor will come to instantaneous stop. Electromagnetic brake will
automatically terminate its function after stopping

8. Example of Operation

INVERT
BRAKE BRAKE Y BRAKE  AUTO STOP
1) SBO-NCR RUNV‘STOP‘ RUNYSTOP‘ RUN YSTOP‘ RUNYSTOP
|
ON
swi orr! L
cw ON
INPUT OPERATION|OFF— L
ccw ON —
INPUT OPERATION|OFF
BRAKE ON
DECONTROL INPUT|OFF L
W
MOTOR © < | cw [ cw
OPERATION [ | CoW cow,

INVERT
BRAKE BRAKE BRAKE  AUTO STOP

2) SBL-ENCR ‘RUNV‘STOP‘ RUNYSTOP‘ RUN V‘STOP‘ RUN YSTOP
[ | | | D] |
ON
swi orFl—! L
cwW ON —
IN [INPUT OPERATION OFF_'_|
PUT ccw ON
INPUT OPERATION |OFF
BRAKE DECONTROL |ON
INPUT OFF L
ELECTROMAGNETIC |ON
BRAKE orr| | []
out ow
PUT MOTOR ow | cw [ cw
OPERATION [ CCW cow,




