Safety Interlock Switches

D4JL

For full product information, visit www.sti.com. Use the SpeedSpec Code or scan the QR Code for quick access to the specific web page.

Guard Lock Safety-Door Switch

e Holding force of 3,000 N

e Two safety circuits and two monitor contacts provide an array of
monitoring patterns.

e Standard gold-clad contacts enable use with ordinary loads
and microloads.

e Models with trapped keys prevent workers from being locked in
hazardous work areas.

e Models with rear release buttons allow people to unlock the
Switch and escape if they are locked into hazardous areas.

e |P67 degree of protection

Features
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QWO

Plastic Guard Lock Safety-door Switches Rank
Among the Strongest in the World

A holding force of 3,000 N makes these Switches suitable for
large, heavy doors.

Models with Trapped Keys

OMRON Automation and Safety also offers Trapped Key
Switches (on mechanical lock models only).

As long as a person has the trapped key when he enters a haz-
ardous area, he does not have to worry about somebody locking
the door and trapping him inside. The door can be opened only
by supplying power to the solenoid and then turning the trapped
key to unlock the D4JL.

There are thirty different types of trapped keys available for use
in applications with adjacent hazardous areas.
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Two Safety Circuits and Two Monitor Contacts

The D4JL has two safety circuits. It also has two contacts to
separately monitor the open/closed status of the door and the
status of the lock.

. N Door Open/Closed
Lock Monitor Switch Detection Switch

A 42 11~ 12
_\I\ \‘\\

— To safety circuit

— To safety circuit

52 21 22

51
— @ — 34 — To control circuit
Monitoring Monnormg the open/

closed status of the door.

Q

the door lock

Models with
Rear Release
Buttons

A Switch with a
rear release button
allows the door to be
unlocked from inside
a hazardous area in
an emergency. STI
also offers Switches
with Special Slide
Keys. Refer to the
D4NS-SK/D4JL-SK
for details.

Rear release button

Special slide key
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DA4JL safety Interlock Switches

Specifications
Standards and EC Directives Characteristics
Conforms to the fqllowmg EC Directives: Disgiee of srsEsiion o IP67 (ENG0947-5-1)
e Machinery Directive 1000000 " — 3
¢ Low Voltage Directive . 000,000 operations min. (trappe
Mechanical key: 10,000 operations min., rear
e EN 1088 Durability *2 release button: 3,000 operations min.)
* EN60204-1 El el 500,000 operations min. (3 A resistive
e GS-ET-19 SEiilee load at 250 VAC) *3
* CCC Operating speed 0.05t0 0.5 m/s
Certified Standards Operating frequency 30 operations/minute max.
Direct opening force *4 60 N min. (EN60947-5-1)
Certification .
body Standard File No. Direct opening travel *4 15 mm min. (EN60947-5-1)
TOV Product EN 60947-5-1 . ) Holding force *5 3,000 N min.
Service (certified direct opening) onsult your Contact resistance 25 mQ max. (per contact)
representative for T mA rosistive 10ad at 5 VDC (Nevel
. details. - . " mA resistive load a -leve
UL 1 UL 508, CSA C22.2 No.14 Minimum applicable load *6 reference value)
CQC (CCC) GB14048.5 2005010305167533 Rated insulation voltage (Ui) 300 V (ENB0947-5-1)
KOSHA *2 EN60947-5-1 2005-196 Rated frequency 50/60 Hz
*1.CSA C22.2 No. 14 was certified by UL. Protection against electric shock | Class Il (double insulation)
*2.0nly certain models have been certified. Pollution degree (operating 3 (EN60947-5-1)
environment)
. . Between
Certified Standard Ratings terminals of 25KV
TOV (EN 60947-5-1) S el
Between
ltem Utilization category AC-15 DC-13 Impulse terminals 4KV
- withstand of different
Rated operating current (le) 3A 0.27 A voltage polarity
Rated operating voltage (Ue) 240 V 250 V (EN60947-5-1) | Between other
Note: Use a 10 A fuse type gl or gG that conforms to IEC 60269 as a short- i el e
S ) ; : ; P f non-current 6 kV
circuit protection device. This fuse is not built into the Switch. ;
carrying
L/CSA (UL 508, CSA C22.2 No. 14 Ll A
2300 u ’ -2 No. 14) Insulation resistance 100 MQ min. (at 500 VDC)
Contact gap 2 x 2 mm min.
Rated Carry SRR LB ) Vibration Malfunction 10 to 55 Hz, 0.75 mm single
voltage current Make Break Make Break resistance u amplitude
120 VAC 60 6 Shock Destruction 1,000 m/s? min.
240 VAC 10A 30 3 7,200 720 resistance Malfunction 80 m/s2 min.
Q300 Conditional short-circuit current | 100 A (EN60947-5-1) *7
c (il ir th | 10 A (between terminals 12 and 41),
Rated Carry Current (A) Volt-amperes (VA) onve? II(t)r? alceEnuenna 3 A (between all other terminals)
voltage current Make Break Make Break ourrent (ith) (EN60947-5-1)
125 VDG 0.55 055 Ambient operating temperature | -10 to +55°C (with no icing)
250 VDC 2.5A 0.07 0.07 69 69 Ambient operating humidity 95% max.
Weight Approx. 650 g (D4JL-4NFA-C7-01)

Solenoid Coil Characteristics Notes: The above values are initial values.

*1.The degree of protection is tested using the method specified by the
tem Type IDE standard (EN60947-5-1). Confirm that sealing properties are sufficient for
Rated operating voltage 24 VDG 1o the operating conditions and environment beforehand. Although the switch

-15%

(100% ED) box is protected from dust or water penetration, do not use the D4JL in

places where foreign material may enter through the key hole on the head,

Current consumption Approx. 200 mA ; f S
otherwise Switch damage or malfunctioning may occur.
Insulation Class Class F (130°C max.) *2.The durability is for an ambient temperature of 5 to 35°C and an
ambient humidity of 40% to 70%. For further conditions, consult your sales
Indicator Characteristics representative. o
*3.Do not pass a 3 A, 250 VAC load through more than two circuits.
Item Type LED *4.These figures are minimum requirements for safe operation.
*5.This figure is based on the GS-ET-19 evaluation method.
Rated voltage 24 VDC 24 VDC *6.This value will vary with the switching frequency, environment, and

Current consumption Approx. 1 mA Approx. 8 mA reliability level. Confirm that correct operation is possible with the actual
load beforehand.

*7.Use a 10 A fuse type gl or gG that conforms to IEC 60269 as a short-
circuit protection device.

Color (LED) Orange Green

OMRON
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DA4JL safety Interlock Switches

Connections

Contact Forms

Indicates conditions where the Key is inserted and the lock is applied. Terminals 42-11 and terminals 52-21 are connected internally (as per BIA GS-ET-19).

Contact Contact form
door open/closed D / .
Model ( . oor open. Operating pattern Remarks
detection and lock | | ock monitor closed g
monitor) detection
Lock position
Lock monitor Door open/ y NC contacts 11-12 and
“ " 1°|1°sed dewd":"z g};z 21-22 have a certified direct
D4JL-ONFO-00 2NC/1NO+2NC/ T T 3334 I JonN opening mechanism ().
1NO o ., oo6a I The terminals 41-12, 51-22,
51 &2, 2 Stoke 33-34, and 63-64 can be
65— 64 33— 34 Operation Key insertion Extraction used as unlike poles.
completion position completion position
Lock position
Lock monitor Door open/ 41-12 Y NC contacts 11-12 and
closed detection 51-22 - 21-22 have a certified direct
41 42 11 12 ON : hanism (0
. . 33-34 I opening mechanism (0).
DAJL-LPFL-L | 2NC/INO+3NC ; : 61-62 [ The terminals 41-12, 51-22,
51 ' 52 21 ! 22 Stroke 33-34, and 61-62 can be
61 62 33— 34 Operation Key insertion Extraction used as unlike poles.
completion position completion position
Lock position NC contacts 11-12, 21-22
Lock monitor - Doar opery 4112 T and 31-32 have a certified
oo aeee 51-22 direct opening mechanism
A 41 42 11 12 1.3 I Oon | @)
DAJL-LIQR- SNC+2NC/INO : : 6364 I The terminals 41-12,
51 ! 52 21 ! 22 Stroke 51-22, 31-32, and 63-64
63— 64 31 32 Operation Key insertion Extraction can be used as unlike
completion position completion position poles
Lock iti
Lok mont 5 ; ock gosttion NG contacts 11-12, 21-22,
ock monitor oor open, _ o
closed detection g:;; 3nd ?1 -32 have a Cﬁmf!ed
M 42 11 12 JoN Irect opening mechanism
D4JL-ORFO-0 3NC+3NC e 3122 | (o).
g oreel 1 The terminals 41-12, 51-22,
roke
61 62 31 32 Operation Key insertion Extraction 31-32, and 61_62 can be
completion position completion position | used as unlike poles.
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DA4JL safety Interlock Switches

Application Examples

G9SA-321-TL1 (24 VAC/VDC) + D4JL-[1[1JA-LIJ (Mechanical Lock Models)/Manual Reset

| Application Example
Stopping a Robot on a Conveyor Line

Lock ———
release
signal

Safety-door Hinge Switches

Guard Lock Safety-door Switches

Feedback loop
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Operation
instruction

St Safety-door Switch with direct opening contact Motor controller
S2: Guard Lock Safety-door Switch

S3: Reset switch KM1

S4 and S&: Lock release switches Tﬁ
KM1 and KM2: Magnetic contactors KM2

M: 3-phase motor

Notes:

1. This circuit conforms to EN954-1 Safety Category 3.

2. When the release button is pressed on rear release models, the solenoid
contacts are turned OFF.

3. With Trapped Key Models, the door will not lock when it is closed with
the trapped key removed.
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Dimensions and Operating Characteristics

DA4JL safety Interlock Switches

(mm)

Dimensions and Operating Characteristics

Switches

D4JL-0I0FC-C5
D4JL-CICIFC-D5

D4JL-C1CIFA-C6
D4JL-C1CIFA-D6
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le—29—|
[ 35.5

Auxiliary mounting tool / o

Head cap

10 H‘u_;m

Operation Key \

Operation Key 7 ----

0.8

(Thickness of the auxiliary mounting tool)

Cross-sectional view A-A

Four, [+ 5003 —
A, 54-da.| 238 +-36.5—]
Six cover mounting screws ‘ holes 21 | ‘*B 10]
r L] I
495 1
43.5:0.3 2:0.3 4T0 51
\ Indicator 4 l l
L
¥ O /! =
25l 1 Do 110.0:03 Tuaz.g)
1 (5.8) - 8 ‘
81.9| 26x03 [ Release | 8)
765 | % key J l %
N | el
- [~ (42.5) i*B 1 Cap screw [=—
A l~— (46.1) —=| M (15.3)
(78.7) i )
89:0.3 5 Cross-sectional view B-B
105 9
(114) (3) Operating D4JL-[1CJF-C5
characteristics D4JL-[1CJF[C]-D5
: l | Key insertion force 20 N max.
y“s‘ 3) Key extraction force Approx. 6 N
ﬁ Pre-travel distance 14 mm max.
2 conduits Conduit cap Movement before being 3.3 mm min
locked ) )
12.4

(When the rear release button is pressed)

Rear release button

17
(When the rear
release button
is pulled out)

i

10 M 1h
0.8
ol 75
=t
—J
Operation Key ' 7 A
Auxiliary mounting tool ; | .
) i o \ ©c © : Set zone
Operation Key ” '-----------
5020.3 —~
Four,
A 5.4-dia. 3.6
holes 21

Six cover mounting screws
I

Sy

<29+
[+ 35.5 =

Cross-sectional view A-A

5+0.3 2:03 4
(12-6)$ Indicator 3 l l
IREEA=o N
03158 B 7
! Z \

81.9| 26103 !
il
< J

R |

a {«(42‘5)»

(Thickness of the auxiliary mounting tool)

(+—36.5—~
10)

®

~B (1) Cap screw [=—=i
~—(46.1)—] (15.3)
(78.7)
89:0.3 5 Cross-sectional view B-B
105 9
(114) @) Operating D4JL-CJJFA-C6
) ) characteristics D4JL-C]CJFA-D6
2 conduits Conduit cap Key insertion force 20 N max.
: . Key extraction force Approx. 6 N
- J(15 3) Pre-travel distance 14 mm max.
1 - Movement before being 3.3 mm min.

locked
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DA4JL safety Interlock Switches

Dimensions and Operating Characteristics (continued) (mm)
Dimensions and Operating Characteristics
Switches (continued) . e >
10 ===l
D4JL-CICIFA-C7 jg f o
D4JL-(JJFA-D7 4 |

Operation Key Operation Key

Four, 50+0.3 —| Auxiliary mounting tool
L‘ ﬁ.zt-dla. 23.6 36.5—~
Six cover mounting screws oles 21 B 10
tcoTrooa T ! = —l * T
F 495T = 51
43.5:0.3 2:03 40 51
(13) Indicator L l l
; \ |/ uno e 1
% 235 i O i 10,050 aT 132.9
f xx. (5.8) \ , 10-0=03(132.9)

(56)

|
81.9 | 26:03 \—‘: ‘
765 % [ | } l | @(9

i .
10 Manual release| 2| E42.5)* ~B ) Cap screw |=—=|
le—29—| screw [~ (46.1)— (15.3)
|~-35.5~] (78.7) Trapped key o
. ) 89:0.3 5 Cross-sectional view B-B
Cross-sectional view A-A 105 9
(114) (3)
Operating D4JL-[ICIFA-C7
characteristics D4JL-[]CIFA-D7
Key insertion force 20 N max.
[ : Key extraction force Approx. 6 N
! .
%5_3) Pre-travel distance 14 mm max.
- Movement before being ’
. . 3.3 mm min.
2 conduits Conduit cap locked
Operation Keys
D4JL-K1 D4JL-K3
< 36.5

3:1::1:1:: [+33.5+

‘*33.5"]:284’
18.5
—

P
G

T T
22 =*E}v%* 22 40

———r—=—"05 ¥ T
Two, 5.4 dia. A o ol ;0 ” H - (2V4) (43.6)

!
Two, 5.3 dia.
D4JL-K2 mounting holes 34.6 |

30:0.15
3:3:45?—
e M20-NPT Adapter
11.5
«33.5*’—'* ‘ 1.5 0.52in.
22 -1+ jo o 22
T ] i
:I'wo, 5.4 dia. 1.04 in. 0.92in
Note: Unless otherwise specified, a tolerance of +0.8 mm applies to all Switch [26.4mm] [2'3.5mr'n]
dimensions and a tolerance of +0.4 mm applies to Operation Key dimensions. l
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DA4JL safety Interlock Switches

Ordering
Release key position Front Front and rear release button Front
Rel key type Special release key Special release key Trapped key

Front

Switch appearance

Operation Keys Special Release Key
Type Model Type Model
I \ Special Release Key

Horizontal mounting D4JL-K1 for D4GL, D4JL, D4NL, D4NL-RK

and D4SL Switches

@

Vertical mounting D4JL-K2

=)
Adjustable mounting (horizontal) é%%% D4JL-K3

Model Number Structure

Switch Operation Key
D4L-O0 00O 0O-00-00-0 D4JL-K O
00600 60 0 0O (1)
@ Conduit Size © Operation Key Type
2: Gi1/2 1:  Horizontal mounting
4: M20 2: \Vertical mounting

© Built-in Switch 3: Adjustable mounting (horizontal)

N: 2NC/1NO + 2NC/1NO (slow-action contacts)
P: 2NC/1NO + 3NC (slow-action contacts)
Q: 3NC + 2NC/1NO (slow-action contacts)
R: 3NC + 3NC (slow-action contacts)
© Head Material % For information on the D4JL-SK Slide Key,
F: Plastic see page G196.

O Door Lock and Release
A: Mechanical lock/24 VDC solenoid release
G: 24 VDC Solenoid lock/Mechanical release

© Indicator
C: 24 VDC (green LED indicator)
D: 24 VDC (orange LED indicator)

O Release Key Type
5: Special release key. *1

Notes:
6: Special release key + rear release button. *1 A 24 VDC solenoid lock cannot be combined with a trapped key.
7. Trapped key A 24 VDC solenoid lock cannot be combined with a special release key
and rear release button.
o Trapped' Key Type* *1.Release keys are provided.
01 to 30: 30 types *2 *2.Thirty types of trapped keys can be manufactured. Specify the trapped
O M20-to-NPT Adapter key type in numerical order starting from 01 when ordering.

Blank: Adapter is not included
NPT: Adapter is included
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DA4JL safety Interlock Switches

Ordering (continued)

Switches (Operation keys are sold separately.)
Standard Models with certified direct opening mechanisms

Release Contact configuration
e Indicator Lock and release types (door open/closed detection switch and Conduit opening Model
yyp lock monitor switch contacts)
NPT D4JL-4NFA-C5-NPT
2NC/1INO+2NC/1N
C/TNO+2NC/INO M20 D4JL-4NFA-C5
NPT D4JL-4PFA-C5-NPT
2NC/1INO+3NC
Mechanical lock M20 D4JL-4PFA-C5
Solenoid release NPT D4JL-4QFA-C5-NPT
3NC+2NC/1INO
+2NC/ M20 D4JL-4QFA-C5
NPT D4JL-4RFA-C5-NPT
Groen SNC+3NC M20 D4JL-4RFA-C5
NPT D4JL-4NFG-C5-NPT
2NC/1INO+2NC/1N
C/TNO+2NC/INO M20 D4JL-4NFG-C5
NPT D4JL-4PFG-C5-NPT
2NC/1INO+3NC
Solenoid lock /INO+ M20 D4JL-4PFG-C5
Mechanical release NPT D4JL-4QFG-C5-NPT
3NC+2NC/INO
+2NC/ M20 D4JL-4QFG-C5
NPT D4JL-4RFG-C5-NPT
NC+3N
SNC+3NC M20 D4JL-4RFG-C5
NPT D4JL-4NFA-D5-NPT
2NC/1INO+2NC/1NO
/TNO+2NC/ M20 D4JL-4NFA-D5
NPT D4JL-4PFA-D5-NPT
2NC/1INO+3NC
Mechanical lock M20 D4JL-4PFA-D5
Solenoid release NPT D4JL-4QFA-D5-NPT
NC+2NC/1N
SNC+2NC/TNO M20 D4JL-4QFA-D5
NPT D4JL-4RFA-D5-NPT
3NC+3NC J o
Special Orange M20 D4JL-4RFA-D5
release key NPT DA4JL-4NFG-D5-NPT
2NC/1INO+2NC/1NO V20 DaJL4NFG.D5
NPT D4JL-4PFG-D5-NPT
2NC/INO+3NC
Solenoid lock /INO+ M20 D4JL-4PFG-D5
Mechanical release NPT D4JL-4QFG-D5-NPT
3NC+2NC/1N
C+2NC/INO M20 D4JL-4QFG-D5
NPT D4JL-4RFG-D5-NPT
SNC+3NC M20 D4JL-4RFG-D5
NPT D4JL-4NFA-C6-NPT
2NC/1INO+2NC/1N
C/TNO+2NC/INO M20 D4JL-4NFA-C6
NPT D4JL-4PFA-C6-NPT
ONC/INO+3NC J cé
Green M20 D4JL-4PFA-C6
NPT D4JL-4QFA-C6
SNC+2NC/INO M20 D4JL-4QFA-C6
NPT D4JL-4RFA-C6-NPT
3NC+3NC
Mechanical lock M20 D4JL-4RFA-C6
Solenoid release NPT D4JL-4NFA-D6-NPT
2NC/1NO+2NC/1NO
M20 D4JL-4NFA-D6
NPT D4JL-4PFA-D6-NPT
Orande 2NC/INO+3NC M20 D4JL-4PFA-D6
;
g ANCH+2NC/INO NPT D4JL-4QFA-D6-NPT
* M20 D4JL-4QFA-D6
NPT D4JL-4RFA-D6-NPT
3NC+3NC
M20 D4JL-4RFA-D6

(Continued on next page)
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Ordering (continued)

DA4JL safety Interlock Switches

Switches (continued) (Operation keys are sold separately.)
Models with Trapped Keys and certified direct opening mechanisms

Release _ Contact configuration . . Conduit
key type Indicator Lock and release types (door ope_rﬂclosc_ed detection switch and opening Model
lock monitor switch contacts)
2NC/INO+2NC/1NO :'AZZ D4S';:J4L't'm;_7éo71_;)'j l
ONC/ANO43NC NPT D4JL-4PFA-C7-01-NPT
Green M20 D4JL-4PFA-C7-01
3NC+2NC/ANO NPT D4JL-4QFA-C7-01-NPT
M20 D4JL-4QFA-C7-01
SNC+3NC NPT D4JL-4RFA-C7-01-NPT
Trapped Mechanical lock M20 D4JL-4RFA-C7-01
key *1 Solenoid release INC/INO+2NC/TNO uz‘or D4S:J4LN§CF2?DO71>O,\1‘PT
ONC/ANO+3NC NPT D4JL-4PFA-D7-01-NPT
Orange M20 D4JL-4PFA-D7-01
3NC+2NC/ANO NPT D4JL-4QFA-D7-01-NPT
M20 D4JL-4QFA-D7-01
SNC+3NC NPT D4JL-4RFA-D7-01-NPT
M20 D4JL-4RFA-D7-01

*1.Thirty types of trapped keys can be manufactured. Specify the trapped key type in numerical order starting from 01 when ordering.
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