N ST-3 c Approved:
MD, EMC, LVD

Category 2/3, EN 954-1

(Estimated category by 2-channel operation)

* Inexpensive

* Forced contacts

* Doubling of output contacts
* Internal redundancy

e 22,5 mm slimline relay

Function: User’s advantages:

Small and vigorous emergency stop relay for monitoring of emergency * 3 NO safety outputs

stop and other safety arrangements. Furthermore the relay is useful )

as an inexpensive extension module, when additional output contacts 1NC signal output

are needed. ®* Contactload: AC6A/DC6A

Various supply voltages; 12VDC, 24VAC/DC og 48VDC
®* Manual / automatic reset

Emergency stop relay NST-3

Technical facilities regarding safety requirements:
® Forced contacts

. . . . .
*  Doubling of output contacts AC / DC supply results in protection against reverse polarity

e Internal redundancy ® Connection of external relays
® LED indication of output status
® 22,5 mm housing for space-saving DIN rail mounting
Approvak: ® Design is based on the European Standard, EN 60204-1

. o . ®* Complies with MD, EMC, LVD (98/37/EC, 89/336EEC and 93/68EEC)

@ B Ou
LISTED Aer INSAI

> Technical specifications and
@ ~pproved UL-Rating: Pilot Duty, B300; R300 physical dimensions, see page 44-45
Block diagram, NST-3 (manual, automatic reset): Block diagram, NST-3MR (monitored reset):
V) -
R Reset E&Jr ’ Reset
E-StOEF‘)L% 777777 % F T E-stop % 777777 % F T
Al A2 X1 X2 13 23 33 41 At A2 % X2 13 23 33 4
Couplingand
K1.1/ K1.2 K11 K12 monitoring
/ K1\ -\ -\ | / circuit 0 N S
U ar K21/ K22 — Y 4
— monitoring *
circuit K2-X-- ==~ Ka& JPoTA R VI W
1 1
K1 K2 [ I
14 24 34 42 14 24 34 42
Front layout: Terminal description:
@@@ A1(+):  Power supply (+)
A2(-): Power supply (-)
9 9 9 X1*: Reset, output
y \ X2*: Reset, input
\ 8\ \ 13-14: NO safety output
= o M 23-24: NO safety output
DUELCO NST-3|
Order information - 33-34: NO safety output
Article name Article no. U‘b 41-42: NC signal output
NST-3,12V DC 42041128 Note: NST-3L and |
NST-3,48 V DC 42040248  NST-3 12 V DC is 2_X2 A0) *Must be used by normal and
NST-3,24 V AC/DC 42041248 in a low housing, 0O automatic reset
NST-3L, 24 V AC/DC 42041243 D=98.8mm @HQHQJ
NST-3MR, 24V AC/DC 42041253




Operation description and connection examples

The power supply is connected to the terminals A1(+) and A2(-).
When not activated, the relay’s NO contacts 13-14, 23-24 and 33-34
are open and the NC contact 41-42 is closed. If the emergency stop
is deactivated and the monitoring circuit detects, that the relay func-
tion is correct, the relay can be started by activating a reset contact
between the terminals X1 and X2. This switches on the NO contacts
13-14, 23-24, 33-34 and the NC contact 41-42 will open. The light-
emitting diode for the relay illuminates.

If the emergency stop is activated, the relays K1 and K2 will be
deactivated. So the current paths 13-14, 23-24, 33-34 are open and
41-42 is closed.

After resetting of the emergency stop the NST-3 will be ready for
activation again, provided that the monitoring circuit not detects any
defects.

N.B! Automatic reset can be provided by connecting the terminals
X1/ X2 permanently.

1 1-channel operation

|13 14] 23] 24| 33| 34|
NST-3
| 41]42|x1]x2| A1 ] 2]

Reset

3 Connection of external relays - 1-channel operation

l K3
[13[14] 23] 24 ]33] 4]

NST3
’41 42 X1 X2 A1 A2‘

K3
Reset E-stop
N(-)
L(+)

5 Monitoring of reset and external contacts

7???

111

External
forced
contacts

S

forced
contacts

| | ka
[13]14]23]24]33] 34] _

NST3
’41 42 x1 xz A1 AZ‘

***** % E-stop
Reset
K4 N(-)
L(+)

7 NST-3 in a parallel connection with master reset

1

L(+)

‘13‘14‘23‘24‘33‘34‘ ‘13‘14‘23‘24‘33‘34‘ ‘13‘14‘23‘24‘33‘34‘

[lalalelmln [a[epaleln]d  [a]elen]]

Master
reset

- *Z% E-stop

Automatic —p
reset ]

NST-3 is also available in a version (NST-3MR) which operates with
monitored reset. This version can not be used for manual or
automatic reset.

Difference between normal and monitored reset

The relay activates on rising edge

Manuel & automatic reset §

The relay activates on falling edge

Monitored reset %

2 2-channel operation (1-channel-)

]13\14|'2\138\T2j13\33\34\
| 41] 42| x1 | x2| a1] A2]

Reset - E-st
— -stop
Automatic -
reset NGC)
[ ] —F——L(+)

4 Connection of external relays - 2-channel operation

[ | 2
’41 42 X1 X2|A1 AZ‘

K4 7 \]> ij) 7
= NE)
Reset E-stop onxrtg(reréal
contacts
N(-)
L(+)

6 NST-3 acting as an extension module (1-channel)

||
’13‘14!\]2331!;4‘33‘ 34‘
[a1]ax e[ ]

’13‘ 14|N2;3-|‘--2;|33‘ 34‘
[41] a2 x1 [ xe|m1] a2

[T
Reset ‘ ‘
L(+) N(-)
—N()
E_Stop%
L(+)

8 NST-3 in a parallel connection

‘13‘14‘23‘24‘33‘34‘
NST-3
‘41‘42‘X1‘X2‘A1‘A2‘

:
Reset F\

‘13‘14‘23‘24‘33‘34‘
NST-3
‘41‘42‘X1‘X2‘A1‘A2‘

‘13‘14‘23‘24‘33‘34‘
NST-3
‘41‘42‘X1‘X2‘A1‘A2‘

- *Z% E-stop

Automatic —»
[ ]

1R G reset



NST- h c Approved:
MD, EMC, LVD

Category 4, EN 954-1

(Estimated category by 2-channel operation)

* 4inputalternatives

» Status indication with dual colour LEDs

* Automatic, monitored or manual reset

e 22,5 mm slimline relay for safety category 4

Function: Approvals:

Small and flexible universal emergency stop relay for the highest safety
category, with a large number of functions. The relay can operate in ]

1-channel and 2-channel mode with several options.

1
[
A
y 4
S
S5
o
| =
Q
(*]
L~
(* ]
S
v
| =
()
o
t ]
)
£
[ ]

Technical facilities regarding safety requirements: LISTED

® Forced contacts @ Approved UL-Rating: Pilot Duty, C300

® Doubling of output contacts by use of terminal 13-14 and 23-24

® Internal redundancy Status table, LEDs

* Monitored reset LED K1/ LED K2| Interpretation / Possible fault causes
User's advantages: T niLu T
*  2'NO contacts, 250 VAC / 1000 VA NB ! Emergenoy Stop may be activated = noerror!

* Contact load: 4 AAC, 3ADC R S e A ol

Yellow Yellow Wire, Channel 1 OK; Wire, Channel 2 OK.

® 2-channel operation with/without short circuit protection (Ifthe relay can not be activated = error on wire to T10)

° 2-channel operation via a NO and a NC forced button Yellow Green Error at wire / ES-button to T10 or T12.
ES-button to T11 welded / defect.
® 2-channel door monitoring with 2 sets NO/NC contacts Error at wire / ES-button to T13 and ES-button to T11 or
T12 welded / defect. K2 may be welded / defect.
®* 1-channel operation Green Yellow Error at wire / ES-button to T11. ES-button to T10 or T12
welded / defect. K1 may be welded / defect.
® Manual / automatic / monitored reset Green Green Relay outputs activated = Status OK
® Supply voltage 24 VDC, + 10%
PPy 9 ° LEDU, Interpretation
® LED indication of supply + wire-/output status for K1, K2
OFF No power supply
® 22,5 mm housing for space-saving DIN rail mounting or bad connection
® Design is based on the European Standard, EN 60204-1 ON Power supply OK
®  Complies with MD, EMC, LVD (98/37/EEC, 89/336 og 93/68)
Block diagram: Front layout: Terminal description:
Reset E-stop A+ 5 ()
Al(+) A2() T34 X1 T T13 T12 T10 e~~~ +): ower supply (+
T ””””” T ”””””””””” ’"ﬁ) ””” L OO0 A2(-):  Power supply (-)
[ F Kt Coupling and F2 | X1: Reset input (control)
i \ K”i‘ monitoring — 9 9 9 T34: Reset input (24 VDC)
! Reset o cireut {F\\ k- | - T10: Input terminal (emergency stop)
\ k3| N T11: Input terminal (emergency stop)
| g#un l K1 .
\ K - T340) 14 24 T12: Input terminal (emergency stop)
| 1 5 - o : - Dk,’E%ﬂio T13: Input terminal (emergency stop)
: X K32 ﬁ‘;:ﬁm:“d b (1, T100T12 A1(+) 13-14:  NO output contact, K1
i ‘[ o— circuit %52_0 ! C}f’l%b 23-24:  NO output contact, K2
| |
‘ T ! T11 T13 A2(-)
| 2 :

00O
OO0

Note: Both output contacts 13-14 and 23-24 must be used to =
achieve doubling of the stop signal.

Order information 2> Technical specifications and

Article name Article no. . . .
NST-4 24V DC 42051244 physical dimensions, see page 44-45

NST-4T,24VDC 42061244



Operation description and connection examples

The power supply is applied across terminals A1(+) / A2(-). Provided
no internal faults are detected, all wiring is correct and the emergency
stop button is deactivated, the power supply LED will illuminate and the
LEDs K1/K2 will illuminate yellow (see the LED status table)! The relay
is activated by applying a reset signal at terminal X1 and T34. This will
activate the relay, the NO safety contacts will close and the LEDs K1/
K2 will illuminate green. Activation of the emergency stop button will
deactivate the relay, the NO safety contacts will open and LEDs K1/K2
will be extinguished (connection examples 4 the LEDs K1/K2 = off /
yellow!). Deactivating the emergency stop button will cause the LEDs
K1/K2 to illuminate yellow again, assuming no faults are detected.

1 1-channel operation
24VDC 5

Automatic
reset K6

X1|T34{ 13 (14| 23| 24
NST-4 S
External
forced
contacts

]
24 VDC

3 2-channel operation without short circuit protection

24 VDC
Manual < ? ? ?
reset ""\F"\"’\T"
= Bfﬁ ,,,,,,,,,,,,,,,
- ’—‘ l l l
X1|T34/ 13 |14 | 23| 24
o N External
forced
contacts
E-stop
24 VDC
24VDC &
5 Door monitoring External
forced
2 - contacts

Manual reset

3 — T

X1(T34{ 13 | 14|23 | 24

NST-4 —&—— N

T11|T10{T13|T12| A1 | A2

3 HR Lo

Door ® R "\ *)
monitoring — ,,77,\ 24DC
i 1
24 VDC

If at any time LEDs K1/K2 illuminate in a different colour, a fault has
been detected. Please refer to the LED status table for full diagnosis.
The relay can be reset manually without monitoring, manually with

monitoring or automatically.

9Q 2-channel operation with NO/NC

24 \/DC

Manual
reset

X1 T34(13 |14 |23 | 24
NST 4
T11 T|D T13[T12| A1 | A2

E-stop Pi—% -

24 VDC

Lo

(*)

24VDC

External
forced
contacts

& 2-channel operation with short circuit protection and

monitored reset

Monitored —
reset

24 VDC

Manual
reset

2000

Basis[ s [z

Bl s[]s]

NST-4

EU-4S

e[

[l ]=]

\ C)
T (+)
E-stop

24 VDC

24 VDC

External
forced
contacts

External
forced
contacts

)
*)

24 VDC

Note: NST-4 is also available in a version with a transistor output (NST-4T)

1 Block diagram, NST-4T

Reset / \
Al (+) A2 () T34 X1 T10 T Y14
e e e
|
} F1 \K4-1 F2 K3-1 | Couplingand -
| 0_monltonng
} Coupingand circuit
| monitoring
i it K3
«Ub circuit

e
! I I
! \AKA-z -
| = K3-2 Coupllngand K2
} monitoring QF

o—1 &
| circuit
|
|
|
|
|

Note! Both output contacts 13-14, 23-24 must be used to achieve doubling
of the output contacts.

2 Connection example, NST-4T (2-channel)

External
forced
L contacts

Monitored
Reset N

NST-4T

X1|T34/ 13| 14| 23| 24

IT11{T10] U+|Y14| A1 | A2

o
)

24VDC




N ST- 8 C Approved:
MD, EMC, LVD

Category 4, EN 954-1

(Estimated category by 2-channel operation)

* 1or2channel operation

¢ 3 safety outputs

¢ 1 signal output

e Safety category 4

* PTC-fuse against short circuit of wires

Function: User’s advantages:
Emergency stop relay which can be used with advantage for special e 3 NO safety outputs
dangerous machines, where full doubling and monitoring of the .

emergency stop function is necessary. ® 1NCsignal output

Can be used in most applications for monitoring of the emergency stop ® Contactload: AC6A/DC6A
or sliding lids.
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® 2-channel operation with/without short circuit protection

. e . . ® 1-channel operation
Technical facilities regarding safety requirements:

® Forced contacts

® Manual / automatic reset

b " ® Protection against short circuit of cables by PTC-fuse
® Doubling of output contacts
g P ® Short circuit protected transformer in the 230 VAC version
® Internal / external redundancy (for two pole E-stop) *  Supply voltage: 5 voltage versions
® Short circuit monitorin '
g ® LED indication of supply and output status for K1, K2

® 45 mm housing for space saving DIN rail mounting

Approvals: ® Design is based on the European Standard, EN 60204-1
. ‘ . ‘ . ® Complies with MD, EMC, LVD (98/37/EC, 89/336/EEC og 93/68/EEC)
Certified by SUVA
cus AT (SO ©CNA S SEMKO _ S
LISTED Sweoen INSAI > Technical specifications and
physical dimensions, see page 44-45
@ Approved UL-Rating: Pilot Duty, B300; R300
Block diagram:E . Front layout: Terminal description:
,,,,, ZP Reset
1 ! _— 13 14 23 24 33 34 41 42 Al: Power supply (+)
AL A2 TL le T10 js 13 23 33 41 OO0O0O000O0 A2 Power supply (-)
T T ‘ ‘ ‘ T10: Maintenance voltage K1 (E-stop)
el L ey e T11: + out to reset (E-stop)
2 e - T12: Maintenance voltage K2 (E-stop)
Monitoring| - k1-\--A\- -\ DUELCO KL O T13: Reset input
n | W 1 circuit NST-8 k20 T21:  Earth K1 (E-stop)
v AN\ g7l T22: Earth K2 (E-stop)
] e e weow 5 13-14: NO safety output
— o :;z Y 23-24: NO safety output
T ‘ 00000556 33-34: NO safety output
41-42: NC signal output
=122 T21 14 24 34 42 T10 T11 T12 T13 T21 T22 A2 Al
il
E-stop
Status table, LEDs
LED K1 LED K2 Interpretation
ON ON K1 and K2 activated / E-stop OK
Order information OFF OFF Relay K1 and K2 is deactivated
. i ON OFE K1 activated and K2 deactivated;
Article name Article no. error in E-stop on T21, T22 *
NST-8, 24V DC 42031248 OFF ON K1 deactivated and K2 activated;
e ot e oy o' 1. iz
NST-8: 115 V AC 42031158 * Fault indication when relay is activated

m NST-8, 230 V AC 42032308



Operation description and connection examples

The power supply is connected to the terminals A1(+) and A2(-).
When not activated, the relay’s NO safety contacts 13-14, 23-24 and
33-34 are open and the NC signal contact 41-42 is closed. If the
emergency stop is deactivated and the monitoring circuit finds the
relay functioning correctly, the relay may be started by activating a
reset contact between terminals T10 and T13. This will activate the
NO safety contacts 13-14, 23-24 and 33-34, the NC signal contact
41-42 opens and the LED’s K1 and K2 illuminates.

If the emergency stop button is activated, the relays K1 and K2 will
deactivate. The NO safety contacts 13-14, 23-24 and 33-34 open

1 1-channel operation

13 11423 |24 |33 |34 |41 |42
NST-8
T10|T11|T12|T13|T21(T22| A2 | Al

| L,

H Reset —N()
E-stop P‘i ==

||I L2
=
—
+
S—

3 2-channel operation with automatic reset

13 |14 |23 |24 |33 [34 |41 |42
NST-8
T10(T11|T12|T13|T21|T22|A2 | Al

[

5 2-channel door monitoring

13 |14 |23 (24 |33 |34 |41 |42
NST-8
T10|T11[T12|T13|T21{T22| A2 | Al

7 Connection of NST-3 as an extension module (1-channel)

L(+)

|13‘14123 ‘;;LE_};‘M‘M‘M‘
lTlO‘TllITlZ‘TlS‘TZl‘TZZ‘ A2 ‘ /-\Il‘

|13‘14|;38‘T2-43‘33‘34‘
|41‘42|X1‘X2‘A2‘A1‘

]
lE%L(ﬂ ‘ N(-)

1T N(-) Reset
E-stop L

and the NC signal contact 41-42 closes.

After resetting of the emergency stop, NST-8 will be ready for acti-
vation again, provided that the monitoring circuit detects that the
relay is functioning correctly. The reset between the terminals T10
(T11) and T13 is monitored. Therefore an automatic reactivation of
the relay is impossible (only 1/2-channel operation).

A short-circuited or defective reset contact will therefore not be able
to activate the relay, before the error is rectified.

Note 1 (Three position devices):

Activation: Channel A-B, C-D + F-G or

activation: Channel A-B, C-D + external contact H-J

2 2-channel operation

13 |14 |23 |24 |33 [ 34 |41 | 42
NST-8
T10|T11(T12[T13|T21|T22|A2 | Al

Reset - T

4 Connection of external relays

24VDC 24VDC
0 Q

’13 ‘14|23 ‘24‘33 ‘34‘41 ‘42‘
NST-8 -
’TlO T11|T12 T13|T21 T22 A2 ‘ Al‘

O
LEHU
External
N() forced
Reset E-stop contacts

6 Connection of three position device

|13|14|23|24|33|34|41|42|

NST-8 See note 1

T10[r11fr12|r13T21|122| A2 | AL |

B L(+)

N(-)

r~ —| -1 11— — — — — — =

| AL Bl c, ol E] F{]\ G H Jm|

| o e |

. |

| AT 7]

L Example of three position device |

8 Connection of EU-8 extension contact block (1-channel)

|13114|231;451:2134141144 |13114|23[zEAU[;g[u[n[M‘

lTlO[TlllTlZ[TlS[Tz}l[TZZ[ A2 [ Alll le [XZ | V] [Kl [ K2 [j[AZ [ Al‘
1 I A I O |
P‘if‘ 1 NE)
E-stop L@ Reset F\ N() L(+)

Note: All examples stated are supplied with 230 VAC and earth. Connection to 24 V AC/DC does NOT require earth connection.
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Function:

Universal usable emergency stop relay, that among other things is
suitable for operation with a PLC & CNC / Servo mechanism, contact
mat/-list, light curtains and for door monitoring.

Technical facilities regarding safety requirements:
®* Positive guided forced contacts

* Doubling of output contacts

®* Internal / external redundancy (for two pole E-stop)

® Monitored reset

User's advantages:

® 4 NO safety outputs, of which 2 outputs can be delayed 0O - 6 sec.

®* 1 NC signal output

® Contact load: 6 A (delayed safety contacts 4 A)

®* 1-channel and 2-channel operation

¢ Manual / automatic / monitored reset

® Output with current limitation for use with a contact mat (max. 60 mA)

®* Possibility for delayed coupling of the relay (0 - 16 sec.)

® Supply voltage: 24 VDC, 110 - 240 VAC + 10%

® 45 mm housing with detachable terminals

® DIN railmounting

®* LED indication of supply + wire- /output condition for K1, K2
and K3/K4

® Design is based on the European Standard, EN 60204-1

®*  Complies with MD, EMC, LVD (98/37/EC, 89/336/EEC og 93/68/EEC)

Block diagram:

Delay
TIOT12T13  T11 adjustt, Y13 13 23 51 33 43

< |]] [ 2 |

Input Input | [ Timer
circuit 2 || circuit 1| circuit

i LA
8 8 Reset A4S 5
(1 peed ][] ( (

GND I+ U+ T34 X1 TO T1 T2 Y14 Y24 Y34 14 24 52 34 44

——

Order information

Article name Article no.
NST-9,24 V DC 42091249
NST-9, 110-240 V AC 42092659

NST-9

Category 3/4, EN 954-1

(Estimated category by 2-channel operation)

c Approved:
MD, EMC, LVD

* 4inputalternatives

* 2 NO safety outputs + 1 NC signal output

* 2 NO time delayed outputs (0 - 6 sec.)

* 3transistor outputs for PLC-monitoring

* Status indication with LEDs

* Possibility for delayed coupling (0 - 16 sec.)
* Detachable terminals

Approvals:

L
LISTED

@ ~pproved UL-Rating: Pilot Duty, B300; R300

Status table, LEDs

LEDU, | LEDK1 | LED K2 | LED K3/K4| Interpretation/Possible fault causes
Green Main supply is OK
Flashing Main supply is too low or |+ has been short
circuited
Note! U, is also flashing when the contact mat s
activated
OFF No main supply
OFF OFF Emergency stop contactis active

Erroroninputterminals T10, T11, T12 and/or T13
Error on terminal U+ or I+
Short circuit between T10, T12and T11 or U+ (I+)

Error on emergency stop contactto T12, T10 or T13
Short circuitbetween T12and T13or T10and T12
Erroronlineto T12, T130r T10

Yellow OFF

OFF Yellow Error on emergency stop contact to T11
Short circuit between T11 and T10

Erroron line to T11

Yellow Yellow Power on all inputs and all lines OK

Green Green Relay K1 and K2 are active

Green Yellow K2 has not been activated, when reset was done

Error - too low main voltage or K2 welded

Yellow Green K1 has not been activated, when resetwas done
Error - too low main voltage or K1 welded
Green OFF Error on terminal T12, T13 or T10 from active state
OFF Green Error on terminal T11 from active state
Green Delay time relay K3 /K4 is activated
OFF Delay time relay K3 /K4 is deactivated
Green Green OFF Internal failure on delay time relays K3/K4
Front layout: Terminal description:
A1/ A2: Power supply (+) / Power supply (-)
2% | 8% X1: Control input (reset)

T34: 24VDC input (reset)

Y13: DC-input for Y14, Y24 og Y34

Y14, Y24 and Y34: NPN-transistor

status outputs

13-14, 23-24: NO output contacts

33-34, 43-44: Delayed NO output contacts

51-52: NC signal contact

T10, T11, T12 and T13: E-stop inputs

TO0, T1 og T2: Programming of the reset
time delay

CRSRSRER | ERERERER
A (MY D)

3 43 51

Va3 vavai e 2 % 4w
i

K O "%W‘DUELCO
KO | & ! =
20 |7 INST-9

TI0 T4 Ti2_T13  Us I+ GND A1
T4 X1 T0 T2 A2

CRSRERER ERERERER
NIV (NI

BERD | BB U+ / GND: +24VDC output / earth
I+:  Current limited output (60 mA)
> Technical specifications and

physical dimensions, see page 44-45




Operation description and connection examples

The power supply is applied across the terminals A1(+) - A2(-).
Assuming no internal faults are detected, all wiring is correct and the
emergency stop button is deactivated, the power supply LED U, will
illuminate green and the LEDs K1 to K2 will illuminate yellow. The
yellow lights give status about the wiring and the emergency stop
button on the input. A flashing light from the LED for U, indicates that
the supply voltage is too low (see LED status table)!

When the input condition is ready the transistor output Y13 - Y14 is
active.

By activation of the reset button connected to U+, T34 and possibly
X1, the NO safety contacts 13-14, 23-24, 33-34, 43-44 will close and
the NC contact 51-52 will open. At the same time the LED's K1, K2, K3
/ K4 will illuminate green. The transistor outputs Y13 -Y24 and Y13 -
Y34 will be active.

Activation of the emergency stop button will deactivate the relay.
The NO safety contacts13 -14 and 23 -24 will open, the NC contact
51-52 will close and the LEDs for K1 and K2 will be extinguished. The
transistor outputs Y13 - Y14 and Y13 - Y24 will deactivate.

After a delay, controlled by the adjustment of the potentiometer t,
(Hidden under the front plate) the NO 33-34 and 43-44 safety con-
tacts will open and the LEDs for K3 and K4 will be turned off. The
transistor output Y13 - Y34 will deactivate. Just 200 ms after the
safety contacts for K3 and K4 have opened again and the emer-
gency stop button is deactivated, a reactivation of the relay is pos-
sible.

Provided that the LEDs for K1, K2, K3 / K4 illuminate in a different
colour or switch off, an error in the current circuit or a defect
emergency stop can have occurred (only the LED for the faultless
channel will illuminate yellow - see LED status table).

DELAYED COUPLING RESET TIME DELAY TABLE DELAYED CUT-OUT ADJUSTMENT
Reset time delay T0 ™ T2
45 45
0 Sec. - W -
0,25 Sec. w w 88 \ B6S =
0,50 Sec. - - - i I
S 1 Sec. w - _ :Dji ﬂ
() 2 Sec. - - W = "
b4
4 Sec. w = w
8 Sec. - w w
16 Sec. w w w

W = must be connected to U+

11 chan neI operation 2 2-channel operation without short 3 2-channel operation with NO/NC
. circuit protection )
Kw | W Y
L
K& K7 K& ; K7|
N B External lli
External
forced l li N External 1 li ﬂ forced N
contacts forced N contacts ‘wa‘vu‘vu‘vu‘ 13 ‘ 14 ‘ 23 ‘ 2 ‘ 33 ‘ 34 ‘ 43|44 ‘ 51 | 52 ‘
‘WG‘VM‘VZA‘VM‘ 13|14‘23‘24‘ 33‘34‘43‘44‘51 ‘52‘ Contacts ‘YB‘VM‘VZA‘YSA“\J‘14‘23‘24‘33‘34‘43‘44‘ 51‘52‘
NST-9 ¥ g
froofrfrefrrdfrod] xa[ro [v1] vz ue v+ Joue] an ] el o [ o= p ] [riofrrfrifrieraa xo[o 1 [ ue] i fone] ] ]
K6 -
K6l Auto & 0 Manual (())
reset ® 7 o T /<7 reset
E-stop E-stop “c:g:tal E-stop /4
2-channel operation with short circuit 5 Door monitoring 6 Connection to contact mat/list or
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NST-12  Ceuss
MD, EMC, LVD

Category 4, EN 954-1

(Estimated category by 2-channel operation)

¢ 10 A contact load

¢ 1 or2channel operation

¢ Multivoltage

¢ 3 NO safety outputs

* 1 NC signal contact

* PTC-fuse against short circuit of wires
¢ Detachable terminals

Function: User's advantages:

The b_ig brother of NST-g is especially su_itable for very dangerous * 3 NO safety outputs
machines and where a high contact load is necessary. NST-12 has . ]
multi voltage which results in high flexibility. 1 NC signal output

® Contact load: AC10A/DC5A
® 1- and 2 channel operation with / without short circuit protection
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Technical facilities regarding safety requirements:
® Forced contacts

) ® Manual / automatic / monitored reset
® Doubling of output contacts e Short circuit safe trafo
® Internal / external redundanc

y ® Protection against short circuit of cables via PTC-fuse
® Monitored reset
® Multi voltage => reduced stock
®  Short circuit monitored e Detachable terminals

Approvals: ® LEDindication

() [ () o o ®  DIN rail mounting

Certified by ® Design is based on the European Standard, EN 60204-1
cus AT ® @Sclf\j% ® Complies with MD, EMC, LVD (98/37/EEC, 89/336 og 93/68)
LISTED SWEDEN ' INSAI
> Technical specifications and

@ ~pproved UL-Rating: Pilot Duty, B300 physical dimensions, see page 44-45
Block diagram Frontlayout

[ paeac] M Reset Feed back X1 X2 13 14 23 24 33 34 41 42

w &% wou o wmwa 0000000000

-l SEIREEEte

circuit

Yo | ® (] oo

Monitoring
DUELCO

s ke 7k k12 2DSTOP NST-12
= - [l G d
K22 RESET r T
-1
T R OQQQQQQQQQOO
————————————— + il T34 T11 T12 T21 T22 = + A3 A2 Al
EMS
Status table, LEDs Terminal description:
A3: Common power supply (AC)
LED K1 | LED K2 Interpretation A2/A1: 24/48 VAC input / 230/120 VAC input
ON ON K1 and K2 activated / EMS OK +: AC supply: 24 V output; DC supply: 24 V input
OFF OFF Relay K1 and K2 are deactivated J=' Earth
ON OFF K1 activated and K2 deactivated,; T11: + out (EMS)
error on EMS by 721, T22 * T12: Voltage K2
OFF ON K1 deactivated and K2 activated; T21: Earth K1
error on EMS by T11, T12 * T22: Earth (EMS)
. s . T34: + voltage input for reset
Error indication from activated state X1/X2: Monitored reset / Reset input
. . 13-14, NO safety output contact
Order information 23-24, NO safety output contact
Article name Article no. 33-34: NO safety output contact
NST-12, 24/230 V AC/ 24V DC 42022012 41-42: NC signal output contact

NST-12, 48/120 V AC/ 24V DC 42012012



Operation description and connection examples

Power supply (AC-voltage) is connected to terminals A1-A3 or A2-
A3. If a DC voltage wants to be used, the power supply is connected
to positive (+) and earth (%) (see figure 7).

Assuming the emergency stop is deactivated and no internal faults
are detected, the relay is activated by activating the reset button,
which is connected to terminal X1 and T34. In this way the feedback
terminals X1-X2 and the reset terminals are connected. If the
emergency stop is now activated, relays K1 and K2 will open and
circuits 13-14, 23-24 and 33-34 will break, while circuit 41-42 will
close. Furthermore the LEDs K1 and K2 will illuminate.

1 1-channel operation
[

Reset

’Xl ‘ X2 I 13 ‘ 14’|\IZS3T‘-2142‘ 33 ‘ 34 ‘ 41 ‘42 ‘
’T34‘T11|T12‘T21‘T22‘?‘ + ‘ A3|A2 ‘ Al‘

[

s £/

NST-12 L(+)  N(-)
-4—— Automatic
reset

3 2-channel operation with monitored reset

’Xl ‘X2|13 ‘14'[]2:1-‘-2142‘ 33 ‘34‘41 ‘42‘
’T34‘T11|T12‘T21‘T22‘?‘ 1 ‘ A3|A2 ‘ Al‘

\ [ 21% L(+)  N()

5 2-channel door monitoring

)

Monitored
reset ’x1\x2|13\14]23\24]33\34\41\42‘
NST-12
’T34‘T11IT12‘T21‘T22‘%| + ‘A3|A2 ‘Al‘
I
— L+
=
=
7 Connection of supply voltages
NST-12 NST-12 NST-12
]#\ + ‘A3|A2‘A1‘ ]f\ + ‘A3|A2‘A1‘ ]f\ + ‘A3|A2‘A1‘
m (1) (2) (3)
N(-) L(+) L(+) N() L(+)N(-)

Note: All examples stated are supplied with 230 VAC and earth. Connection to 24 V AC/DC
does NOT require earth connection.

Reset

If the emergency stop is now activated, relays K1 and K2 will open
and circuits 13-14, 23-24 and 33-34 will break, while circuit 41-42
will close. If X1-X2 and X1-T34 are permanently connected (auto-
matic reset), circuits 13- 14, 23-24 and 33-34 will close and circuit
41-42 will break when the emergency stop is released.

To achieve a monitoring of the reset button, a forced NO contact must
be placed between X1-X2. The NO contact must be connected
between T34 and X1.

(Note that the reset button must be constructed using forced relays).

2 2-channel operation

Reset F\

|x1|x2|13|14|23|24|33|34|41|42|
NST-12
|T34|T11|T12|T21|T22|—;—| + | A3|A2 | A1|
Ll LN
L)

-4 FJews

& Connection of external relays

24VDC | 24VDC ‘

T K7
‘x1‘x2‘13‘14‘23‘24‘33‘34‘41‘42‘ \\ 777777
NST-12 — o)

K6
‘TSA‘Tll‘TlZ‘TZl‘TZZ‘%‘ + ‘ AS‘ A2 ‘ Al‘

Reset |

External forced

K7 NG) contacts
L(+)
6 Master / slave application
Slave 2 Slave 1
‘XI‘XZ‘IS‘M‘23‘24‘33‘3441‘42‘ Reset ‘XI‘XZ‘IS‘M‘ZS‘M‘%‘34‘41‘42‘
NST-12 NST-12
‘T34‘T11‘T12‘T21‘T22‘ %‘ + ‘A3|AZ‘ Al‘ ‘TM‘TM‘TIZ‘TH‘TZZ‘ %‘ + ‘AS‘AZ‘ Al‘
N () N ()
L (+) L(+)
———Zﬂwsz "fZ‘%EMS 1
1 )

‘x1‘xz‘13‘14‘23‘24‘33‘3441 42 S8
NST-12

Master

\134T11T12T21T22 % + |A3|A2| AL

Reselp\

Description for connection of supply voltages
(1): 24 VDC supply

(2): 230 VAC supply (120 VAC)

(3): 24 VAC supply (48 VAC)

Voltages in brackets are refering to NST-12 48/120 VAC
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N$ST-2003 CE B
MD, EMC, LVD

Category 2/3, EN 954-1

(By 2-channel operation)

e 22,5 mm slim line emergency stop relay

* Transistor output for PLC monitoring

* New house types

* Choice between fixed and detachable terminals
* New voltage versions

* Same number of contacts as bigger and more space
demanding relays

Function: User’s advantages:

Small and powerful emergency stop relay for monitoring of emergency * 3 NO contacts, 250 VAC / 6 A / 1500 VA
stop and other safety arrangements, with the same applications as

NST-3, but with transistor output for PLC monitoring and separate  ° 1 NC contact, 250 VAC /6 A / 1500 VA
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voltage output. Now also available in a 48-240 VAC version. ® 1 transistor output for PLC monitoring

. e . . ® Supply voltages: 24 V AC/DC, 48 - 240 VAC * 10%
Technical facilities regarding safety requirements: e Terminal X2 current limited (max. 150 mA)
* Forced contacts * 22,5 mm housing with or without detachable terminals
*  Doubling of output contacts * LED indication of output status for K1 and K2
® Redundancy of emergency stop .

Separate 24 VDC output for e.g. PLC monitoring or

* Manual/ automatic reset indication of supply voltage

®* AC/DC supply results in protection against wrong polarization

Approvals: ® Connection of external relays
_— ® Design is based on the European Standard, EN 60204-1
L ®*  Complies with MD, EMC, LVD (98/37/EC, 89/336/EEC and 93/68/EEC)
OF
— LSTED > Technical specifications and
O Awaiting approval physical dimensions, see page 44-45
Block diagram Front layout Terminal description:
U, - I 1 =
J% % Reset ©669 A1(+):  Power supply (+)
—————— 56606 A2(-): Power supply (-)
- ] eeee EEEE) (
=P A2 U+ X1 x2 Y13 13 23 33 41 P 6060 X1*- Reset, output (+24V)
\EG l,ﬂ EEEXd X2*: Reset, input
” PR NI | 13-14,  NO safety output
ki1 / Ki2 oo PR 23-24, NO safety output
PSR N W 1 ns2003 K ns2003 33-34:  NO safety output
2 k22 — ey 41-42: NC signal output
pling and X1 U+ Y13 A1 Up i
¥ monitoring ( A\ \ < vy xf L Y13-Y14: Transistor output
s circuit K2 I 'eee0) U+: +24 VDC output
o K1 k2 L 56606 EEER J;‘: Earth
i—l ee:e _ * Used for normal and automatic
= Y14 14 24 34 42 reset
Order information
Article name Article no.
NST-2003D /24 V AC/DC 42042306
NST-2003F / 24 V AC/DC 42042307 )
NST-2003D / 48-240 VAC 42042308 Note: D = detachable terminals
NST-2003F / 48-240 V AC 42042309 F = fixed terminals
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Function:

Two hand control relay for dangerous work processes such as

punching or pressing.
Can be used by contact loads up to 6 A AC.
Technical facilities regarding safety requirements:
® Forced contacts
®* Two-pole input terminals for activation contacts,
monitored for short circuit by PTC-fuse
® 2 NO contacts
®* 1 NC contact

Block diagram:

___AIE) AZe) A T
EMT

i
|
|
;
|
i
|
| DC
|
|
i
|
|
;
|
|
i

A = Monitoring and
control circuit
B = Cut-in circuit

Terminal description, HR-8:

A1/A2: Power supply (+) / Power supply (-)
T11: TA1 button (common)

T12: TA1 NO input

T13: TA1 NC input

T21: TA2 button (common)

T22: TA2 NO input

T23: TA2 NC input

X1: + output for external monitoring
X2: + input for external monitoring
13-14, 23-24: NO safety output contacts
31-32: NC signal output contact

Order information

Article no.
42401248

Article name
HR-8,24 V DC

Category 4, EN 954-1
Type lll C, EN 574

c Approved:
MD, EMC, LVD

* Compact two hand control relay

» Safety category 4 acc. to EN 954-1
Type lll C (EN 574)

* Short circuit protection via PTC-fuse

User's advantages:
® 2 NO safety outputs
®* 1 NC signal output
¢ Contactload: AC6A/DC3A
Monitoring of external contacts
®* LED indication of output status for K1 / K2 and supply
® 45 mm housing for space-saving DIN rail mounting
® Design is based on the European Standard, EN 60204-1/EN 574
®*  Complies with MD, EMC, LVD (98/37/EC, 89/336/EEC and 93/68/EEC)

2> Technical specifications and
physical dimensions, see page 44-45

Front layout:

X1 X2 13 14 23 24 31 32

0]0]0]0]0/0[0)@,

Ly

DUELCO

@@

-) (+)

OOO000000

Ti1 T12 TI3T21 T22T23 A2 Al

Terminal description, Duelco hand sensor actuator
TST-

Common connection
NO contact
NC contact
Power supply A1 (+)
Power supply A2 (-)

aRhedb2




Operation description and connection examples

Operating voltage must be connected to the terminals A1(+) and
A2(-). With terminals X1 and X2 short-circuited, the monitoring and
control circuit will be activated.

In this condition the output contacts 13-14 and 23-24 is open and 31-
32 closed.

After operation of the two contact sets TA1 and TA2 (see "Require-
ments to the contacts" and page 35) - each consisting of one set of
forced make and break contacts in channel 1 (T11, T12, T13) and
channel 2 (T21, T22, T23), HR-8 activates. |.e. the current paths 13-
14 and 23-24 are closed while 31-32 are open.

The LEDs K1 and K2 illuminates. The time period between operation
of TA1 and TA2 is max. 500 ms. This period is a requirement of the
present standards.

Contact sets TA1 and TA2 ensure that faults such as a welded

contact or a short circuit in or between contact sets will be
registered by the monitoring circuit. This makes restart impossible

1 General application

—

X1 (X213 |14 |23 | 24|31 | 32
HR-8
T11|T12(T13 |T21|T22[T23| A2 | A1

TA1 TA2
N(-) L(+)
Push buttons
3 Connection of external contacts
Forced S
24V 24V forced
contacts
contacts
K3 K4 T T T
T
| x1|x2]13 [ 14|23 24] 31| 32
K4 —
HR-8

|T1 1|T12|T1 3|T21|T22|T23|A2 | A1 |

TA1 TA2
Push buttons

NG) L(+)

5 Connection of safety mat

|><1 |><2|13|14 |a3|a4|31 |3a|
HR-8

|T11|T18|T13|T81|T88IT831 A2 | Al |
TA1 TEAIV—Z\;

N(-) L(+)
Safety
mat

until the fault is rectified and the two hand relay HR-8 is back in its
dwell position.

Requirements to the contacts:

The contacts for the inputs TA1 and TA2 can be of the capacitive
type, like Duelco's TST-2 or of the mechanical type with one forced
and one break contact function which are physically independent of
each other (see connecting examples).

The forcing and the breaking contacts function must function parallel
and must not be mutual forced.

NOTE!

Use of any such mutually forced switch can possibly - due to a
welded contact - lead to a situation where the HR-8 will not receive
a stop signal even though the actuator has been deactivated. The
described occurrence is only possible, if the defective actuator is
released first!

2 Connection of extension contact block EU-8

EU-8 |x1|x2| u |ki|ka|=]A2]A1]

L(+)
N(-)

| x1|x2] 13] 14| 23] 24| 31 ] 32
HR-8
T11[T12T13[121|T22[123] A2 | A1

TA1 TA2
Push buttons

N(-) L(+)

4 Connection of hand sensor actuator TST-2

[ ]
X1|X2|13 |14 (23| 24|31 |32

HR-8
T11|T12[T13|T21|T22[T23| A2 | A1
b

|

—* F1
looooo| [0co000]
12345 12345
TST-2 - + N() L)
24VDC

6 Connection of light-admitting curtain

| x1|x2| 13|14 | 23] 24 31 32]
HR-8

|T1 1|T1 2|T1 3|T21 |T22|T23| A2 | A1 |

Light curtain

TA1 TA2
[
714

Light-admitting curtain
- monitoring

N() L(+)
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H R - 2 o c Approved:
MD, EMC, LVD

Category 4, EN 954-1
Type Il C, EN 574

* Self retaining function

» Safety category 4/ Type llIC

* Short circuit protection via PTC-fuse
* Detachable terminals

* External voltage supply for Duelco hand sensor
actuator TST-2

Function: User's advantages:
Two hand control relay for dangerous work processes such as

punching or pressing. Equipped with LEDs for status indication of the
push buttons. Can be used in applications with a self retaining function. ®* 1 NC signal output

2 NO safety outputs

Technical facilities regarding safety requirements: * Contactload: AC3A/DC 3 A
® Monitoring of external contacts
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®* Forced contacts

*  Two-pole input terminals for activation contacts, ® Possibility for connection of doormat / photoswitch

monitored for short circuit by PTC-fuse ® LED indication of input and output status

*  Two channel self retaining function for output contacts ® External voltage supply for Duelco hand sensor actuator, TST-2

® Short circuit protected transformer in the 230 V AC version * Detachable terminals

®  DIN rail mount

Approvals:
PP ®* Design is based on the European Standard, EN 60204-1 / EN 574
o o il ® Complies with MD, EMC, LVD (98/37/EC, 89/336/EEC and 93/68/EEC)
Certified by . .
SUVA * EU type-examination at SAQ, Sweden
I s 1o IR © fei) "
SWeoEN > Technical specifications and
@ Aoproved physical dimensions, see page 44-45

Block diagram: Front layout:

A1) AZO) 2 Y k , = =
MLK QOOOQOOOOOOQ
_ bc
! ! K2
3 WJ [ ] ng | | |7K1
N F4 SH1/ sH2 K4 \ \ ©
K2
N = DE((:OO
~ e WL RO ey e
,,,, i Eoﬁ%o Eoﬁ%o 2 oW
A= Moniorng and S00000000O O OO
B = Cut-in circuit T4 T2 T3 T2l Te2 123 U =

Terminal description: Terminal description, Duelco hand sensor actuator
A1/A2: Power supply (+) / Power supply (-) TT-2:

T11: TA1 button (common)

T12/T13: TA1 NO input/ TAT NC input ;: ﬁgmcr;‘:tr;gf nnection
T21: TA2 button (common) 3 NC contact

T22/T23: TA2 NO input/ TA2 NC input 4 Power supply A1 (+)
X1: + output for external monitoring 5. Power supply A2 (-)
X2: + input for external monitoring

B1/B2: Input for self retaining K1 / Input for self retaining K2

13-14, 23-24: NO safety output contacts

31-32: NC signal output contact

U: +24V output (for TST-2)

J?': Earth

Order information

Article name Article no.
HR-20, 24 V DC 42200241
HR-20, 24 V AC 42200240
HR-20, 120 V AC 42201200
HR-20, 230 V AC 42202300




Operation description and connection examples

Operating voltage must be connected to the terminals A1(+) and
A2(-). With terminals X1 and X2 short-circuited, the monitoring and
control circuit will be activated.

In this condition the output contacts 13-14 and 23-24 are open and
31-32 is closed.

After operation of the two contact sets TA1 and TA2 (see "Require-
ments for the contacts" and page 35) - each consisting of one set of
forced make and break contacts in channel 1 (T11, T12, T13) and
channel 2 (T21, T22, T23), HR-20 activates. |.e. the current paths 13-
14 and 23-24 are closed while 31-32 is open.

The LEDs at the terminals T12, T22 and at the relays K1 and K2
illuminate. The time period between operation of TA1 and TA2 is max.
500 ms. This period is a requirement of the present standards.

Contact sets TA1 and TA2 ensure that faults such as a welded

contact or a short circuit in or between contact sets, will be
registered by the monitoring circuit. This makes restart impossible

1 General application

|81 |B2|x1|x2] 13| 14] 23 24| 31 32]
HR-20
T11|T12jT1a|T21| 722|723 U | = | A2| A1]

TA1 TA2

F1

Push buttons NG) L+

3 Self retaining function

’B1 ‘ BZ|X1 ‘XZ‘:;‘-;;‘ 23‘ 24| 31 ‘ 32‘
T11[T1gTealv21|T22]T23] U | = [ A2] A1

TA1 TA2

F1

Push buttons NG L)

5 Connection of hand sensor
actuator TST-2

6 Connection of safety mat

until the fault is rectified and the two hand relay HR-20 is back in its
dwell position.

Requirements for the contacts:

The contacts for the inputs TA1 and TA2 can be of the capacitive
type, like Duelco's TST-2 or of the mechanical type with one forced
and one break contact function which are physically independent of
each other (see connecting examples).

The forcing and the breaking contact function must function parallel
and must not be mutually forced.

NOTE!

Use of any such mutually forced switch can possibly - due to a
welded contact - lead to a situation where the HR-20 will not receive
a stop signal even though the actuator has been deactivated. The
described occurrence is only possible, if the defective actuator is
released first!

2 Connection of extension contact block EU-10

’13‘14[23‘24‘3(;‘[_’3-4:‘043‘44|41 ‘42‘
[xa [xz] 0 [ [wz] + [=[ a1 [z A3]

’B1 ‘BZIX1 ‘X2‘;3};‘_;g‘23‘ 24|31 ‘ 32‘
’T11‘T12|T13‘T21 ‘TZZ‘T23‘ U ‘ = |A2 ‘ A1‘

Ny s F1
TA1 TA2

Push buttons SIS

& cConnection of external contacts

Forced
contacts 24vbc

e

24 VDC

l 0 N N N
’B1‘BZIX1‘X2‘13‘14‘23‘24|31‘32‘ 11
HR-20
’T11‘T12IT13‘T21‘TZZ‘T23‘ u ‘é|A2‘ A1‘ Extemal
forced
TA1H A2 Fi contacts

Push buttons

7 Connection of light-admitting
curtain

‘51‘BZ‘X1‘X2‘13‘14‘23‘24‘31‘32‘

’B'] ‘BZ|X1 ‘XZ‘ 13‘ 14‘23‘ 24|31 ‘ 32‘

’B’l‘BZ|X1‘X2‘13‘14‘23‘24|31‘32‘ HR-20

HR-20

HR-20

‘T11‘T12‘T13‘T21‘TZZ‘TZI&‘ u ‘é ‘ AZ‘ A1‘

’T11‘T12|T13‘T21‘T22‘T2iu ‘ = |A2 ‘ A’l‘

’T11‘T12|T13‘T21‘T22‘T23‘ U ‘ = |A2 ‘ A1‘

FUoqad )

[00000|TsT-2[00000]
12345 12345

NG L(+)

Safety mat

T2 K2

Light
curtain

F1 :’E)\ﬂj TA2 NO) L)

Light-admitting curtain
- monitoring

Note: All examples stated are supplied with 230 VAC and earth. Connection to 24 V AC/DC does NOT require earth connection.
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The two hand panel TL-4 is a safety actuator panel for efficient
screening of the operator’s hands.

Combined with the two hand control relay HR-8 or HR-20, an increased
degree of safety for the operator is achieved in connection with work
processes such as punching or pressing.

Technical facilities regarding safety requirements:

®* Two (serial-coupled) contact units with 2 NC and 2 NO functions
(forced) for double safety

® Screened push buttons acc. to the European standard

® Extra safety by means of a built-in two-pole emergency stop
button

® Safe design of the push button return spring ensures that the
contacts are always released

® Numbered and colour coded push button terminals

Connection
diagram

Left push button

Emergency stop

TL-4

c Approved:
MD, EMC, LVD

* Fulfils the requirements in EN 574

* Efficient screening of the operators hands
* Robust construction / material

* Delivered with mechanical push buttons

User's advantages:

® Easier operation of the push buttons than common push buttons
®* Panel is detachable

® Solid construction and material

® Easy installation and implementation

® Meets the requirements of the Machinery Directive (98/37/EC)

Description:
® Two hand panel with mechanical push buttons
®* Emergency stop is installed

> Technical specifications, see page 44-45

Right push button

/

Physical dimensions

Order information
Article name

TL-4

TLS (stand for TL-4)

Article no.
42800004
42800024 (Height: 1100 mm)

1920

1600

320

Center—line for hole 024,6—/

Technical data
Contact equipment: 2 BACO push buttons and 1 BACO

emergency stop button with a contact block

Max. contact load: 16A 250 VAC
Mechanical lifetime: >10°
Consumption: -

Casing: IP65

Weight: 3,7kg



The two hand panel TL-4C is a safety actuator panel for efficient
screening of the operator’s hands.

Combined with the two hand control relay HR-8 or HR-20, an increased
degree of safety for the operator is achieved in connection with work
processes such as punching or pressing.

Combined with Duelco TST-2, TL-4C is especially useful for work
processes with a high activation frequency.

TL-4C

c Approvals:
MD, EMC, LVD

Fulfils the requirements in EN 574
Efficient screening of the operators hands
Robust construction / material

Prepared for installation of hand sensor actuator,
TST-2

User's advantages:

Easier operation of the hand sensor actuators than common
push buttons

Panel is detachable

Solid construction and material

Easy installation and implementation
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® Meets the requirements of the Machinery Directive (98/37/EC)

Technical facilities regarding safety requirements:
® Duelco’s hand sensor actuator TST-2 fulfils the requirements of
doubling and monitoring (Note: TST-2 must be ordered Description:
separately) ® Two hand panel with possibility for mounting Duelco TST-2
¢ Screened push buttons acc. to the European standard * Emergency stop is installed
® Extra safety by means of a built-in two-pole emergency stop
button

® Ready for mounting of Duelco hand sensor actuator TST-2 > Technical specifications see page 44-45
®* Numbered and colour coded terminals ’

Connection TST-2 Emergency stop TST-2
diagram
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Technical data
Contact equipment: Two capacitive hand sensor actuators Duelco
TST-2 have to be mounted. One BACO emergency
stop button with a contact block is mounted.

Max. contact load: TST-2, 0,5A 24VDC

- = Contact block: 16A 250VAC
Order information Mechanical lifetime: > 1 million
Article name . Article no. Consumption: Ca. 6 VA
TL-4C (exclusive TST-2) 42800014 Casing: P
TST-2 (actuator) 42000002 asing:
TLS (stand for TL-4C) 42800024 (Height: 1100 mm) Weight: 3,7 kg



§50-10 EEE
MD, EMC, LVD

Category 3/4, EN 954-1

(By 2-channel operation of 23-24, 33-34, 41-42)

* Designed for 1- and 3-phase motors

* Canbe used in applications with frequency converters
* Microprocessor controlled

* 2 NO safety outputs and 1 NC signal contact

* 10 A contact load

¢ Status indication with LEDs

¢ Detachable terminals

Function: User’s advantages:

Relay for standstill monitoring of 1- and 3-phase motors. SSO-10is e 2NO safety contacts 10 AAC, 5 ADC
designed for applications as centrifugal, mixing and chopping machines, )

where the run-down time is not a constant value due to the varying - 1 NC signal contact 10 AAC, 5SADC
load of the machine. ® 1 COsignal contact4 AAC,3ADC

Technical facilities regarding safety requirements: ® Monitoring of external relays through terminals X1-X2

® LED indication of supply + output status for K1, K2 and K3
®* Power supply: 24 VDC, + 10%

®  DIN rail mounting
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® Forced contacts
* Doubling of output contacts
® Internal / external redundancy

LED status table

®* Two separate and independent microprocessors working with

two different and independent software codes acc. to the

LEDK1 LED K2 Status/Error . . . Y
OFF OFF Relay detects that the motor is running principles for diversity and monitoring
Green Green | Relay detects that the motor has stopped ® Approved by Demko acc. to the Machinery- and the Low
Red Red (_:onsta_nt, flashing or changing green/red Voltage Directive
light. Signal/control error.
Relay may be defective ® Complies with MD, EMC, LVD (98/37/EC, 89/336/EEC and 93/68/EEC)
® Design is based on the European Standard, EN 60204-1
LED Uy Status/Error
OFF Power supply not present / bad connection =» Technical specifications and
ON Power supply OK physical dimensions, see page 44-45
Block diagram: Front layout:
[}
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A2() O— _Et‘ub
Approvals: Terminal description:
—_— Approved by DEMKO acc. to: A1/A2: Power supply (+) / Power supply (-.)
(] The Machinery Directive: ~ MD-DK 97-02639 L1/L2: Measure input, channel 1 / Measure input, channel 2
The Low Voltage Directive: CCA Certificate no. DK 97-02985 L3: Reference input
X1*IX2*: Output / Input control of K1's driver step
NC: Option: 24V supply for the shortest possible

measuretime setting (only build on request)

@ rovoved 11**/12**/13**:  Common/NC / NO signal output
23-24, 33-34:  NO safety outputs
41-42: NC signal output
CH1/CH2: Potentiometers (P1, P2) for adjustment of the

Order information voltage level (standstill level)

* Maintain voltage for K1's driver step. Possibility for use of
Article name Article no. external monitoring of contacts.
SS0-10,24 V DC 42501240 ** Signal contact for status of the output



Operation description and connection examples
The supply voltage is connected to A1(+) and A2(-) and the LED Ub illumi-
nates green. The terminals X1-X2 are used to monitor any external relays
and the motor is connected to L1, L2 and L3, the monitoring circuit. Upon
connection of supply voltage, SSO-10 performs an internal self test which
checks for:

- Detection of cable-break in channel 1 (L1-L3) and channel 2 (L2-L3).

- Detection of incorrect supply voltage.

- Control of the level (Motor versus Settings).

- Cyclic test of feedback from safety- / signalling contacts and relays.

- Cyclic test of the controlling device.

During the self-test, the LEDs for K1/K2 illuminate both green and red. If no
errors are detected and the input voltages connected to L1, L2, and L3 are
below the threshold voltage, then the output relays will be activated, i.e. the
safety contacts 23-24, 33-34 close and the signalling contact 41-42 opens.
The CO switch changes position from 11-12 to 11-13.

The LEDs K1, K2, and K3 illuminate, and the Power On LED illuminates.
The relay functions internally with 2 measuring channels (L1-L3/L2-L3 with
L3 as the reference point) each monitoring its own relay. The relays for the
measurement channels must be activated within a time interval less than 2
seconds or the output relay will lock out. If the time interval exceeds 2
seconds, then the LEDs for K1/K2 change colour from green to red and the
LED for K3 will remain off. This condition remains until the supply voltage is
removed.

1 Connection af a 1 phase motor
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|NC|1_1|12|13|23|24|33|34|41|42|
SSO-10
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@ :

Motor running: Relay deactivated, magnetic catch is locked
By standstill: Relay activates, magnetic catch can be opend

230 VAC

3 Connection of a star/delta system
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|NC|11|12|13|23|24|33|34|41|42|

SSO-10
|L1| |L2| |L3| |X1|X2|A2|A1|
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5 Connection of several 3 phase motors

R

F1

[Nc]11[12]13]23] 24 ]33] 34 [ 41| 42]

SSO-10
[ta] Jeo| Je3] [xa[xe]az]a1]
I-é—w
24vDC
Ll_/‘/ ©)
L2—£
L3 Note: SSO-10 will
first detect stop, when
the last motor has
M1 M2 M3 M4 M5 stopped.

The colour of LEDs K1 and K2 is green if the voltage of the input L1-L3
or L2-L3 is below the threshold voltage. If an error occurs, they change
tored. LED K3 is illuminated only if both the output relays K1 and K2 are
correctly activated within the interval time of 2 seconds.

If a breakage in the cables is detected or the voltage of L1-L3 / L2-L3 is
greater than the level of the threshold voltage, then the LED of the channel in
question will turn off and the output relay will lock itself into a safe position.
The relay can only be reset by removing the supply voltage.

*) The threshold voltage is regulated by CH1/CH2. When the monitored voltage
is below the regulated threshold point, the relay is activated. The threshold
voltage can be adjusted between 0,02 - 0,5 VDC or 0,04 - 1 VAC (see
fig. 6.

Function test: The SSO-10 can be function tested by the following proce-
dure. Connect a short circuit between L1 - L2 - L3 and a short circuit
between X1 - X2. Connect 24 VDC across A1 and A2 and if the relay is
functioning correctly, then all of the outputs will be activated and all of the
LEDs will illuminate green!

Note: SSO-10 is testet with the following frequency converters:
Danfoss VLT 2030

Danfoss VLT 5001

Danfoss VLT 5003

Danfoss VLT 5004

Danfoss VLT 5005

Telemecanique ATV-18U29N4

Contact Duelco or your local distributor for further information.

2 Connection of a 3 phase motor
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Motor running: Relay deactivated, magnetic catch is locked
By standstill: Relay activates, magnetic catch can be opend

& Connection of a frequency converter
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6 Description of the potentiometers
Voltage level [mV]

501 Motor/generator voltage

P1P2 £z —

Voltage
level
20

Sec.
SSO0-10 deactivates =

/ standstill
,—

The measure time is the time interval where SSO-10 must measure, if
the generator voltage is less than the chosen level adjustment (voltage
level), before the standstill of the motor will be accepted.

P1(CH1), P2(CH2) => potentiometers for adjustment of the level. P1
and P2 are placed on the front.

P3(CH1), P4(CH2) => potentiometers for adjustment of the measure
time. P3 and P4 is placed under the terminal block with the outputs
contacts.

—
Start measure time /
(P3, P4)
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