HS5E Miniature Interlock Switches with Solenoid

Small safety switch with four poles and
solenoid. Ideal for applications in tight spaces.

e Compact body. 35 x 40 x 146 mm. )
R . . Straight Actuator
* Rear unlocking button for emergency escape available. Also available (SUS304) 'ﬂ‘

is the rear unlocking button kit.
* A variety of circuits—dual safety circuit and four-circuit independent

outputs available. .
* Gold-plated contacts. Lt
« Spri P . . Right-angle Actuator -
pring lock and solenoid lock are available. (SUS304) i

* The head orientation can be rotated, allowing 8 different actuator
entries.

* A metal entry slot ensures high durability.

¢ An actuator with rubber bushings alleviates the impact of actuator
entry into the slot.

* The actuator retention force is 1400N minimum (GS-ET-19).

¢ Integral cable design minimizes wiring, preventing wiring mistakes.

» LED indicator indicates the solenoid status.

* Double insulation structure.

Rear unlocking
button

Spring Lock Angle
. . . . Adjustable -
» Automatically locks the actuator without power applied to the solenoid. (vertical) .
* After the machine stops, unlocking is completed by the solenoid, - S "‘rg,i‘»'k
providing high safety features. ﬂ N o
* Manual unlocking is possible in the event of power failure or "._‘_’9
maintenance. ~ w/Rubber Sliding Actuator
Bushings

Solenoid Lock
* The actuator is locked when energized.

* The actuator is unlocked when de-energized. ® n

* Flexible locking function can be achieved for an application where mus % c E @ D @
locking is not required and sudden stopping of machine must be
prevented. (not all models)

Specifications

ISO14119, IEC60947-5-1, EN60947-5-1 (TUV approved), EN1088, GS-ET-19 (TUV approved),
UL508 (UL recognized), CSA C22.2 No. 14 (c-UL recognized), GB14048.5 (CCC approved),

Applicable Standards KS C IEC60947-5-1/51-G-1/S2-E-4 (KOSHA approved)
IEC60204-1/EN60204-1 (applicable standards for use)
Operating Temperature —25 to +50°C (no freezing)
Relative Humidity 45 to 85% (no condensation)
Storage Temperature —-40 to +80°C (no freezing)
Pollution Degree 3
Impulse Withstand Voltage 2.5 kV (between LED, solenoid and grounding: 0.5 kV)
Between live and dead metal parts: 100 MQ minimum
Insulation Resistance Between live metal part and ground: 100 MQ minimum
(500V DC megger) Between live metal parts: 100 MQ minimum
Between terminals of the same pole: 100 MQ minimum
Electric Shock Protection Class Il (IEC61140)
Degree of Protection IP67 (IEC60529)
e e e ohe
e e e ™
Actuator Operating Speed 0.05to 1.0 m/s

Actuator HS9Z-A51: 11 mm minimum

blizes Ol e Actuator HS9Z-A51A/A52/A52A/A53/A55: 12 mm minimum

Direct Opening Force 80N minimum
Actuator Retention Force 1400N minimum (GS-ET-19) (See page 38 for actuator retention force.)
Operating Frequency 900 operations per hour
Rear Unlock Button Mechanical Durability [ 3000 operations minimum (HS5E-x*xL)
Mechanical Durability 1,000,000 operations minimum (GS-ET-19)
100,000 operations minimum (operating frequency 900 operations per hour, load AC-12, 250V, 1A)
Electrical Durability 1,000,000 operations minimum (operating frequency 900 operations per hour, load 24V AC/DC.
100mA)
Conditional Short-circuit Current 50A (250V) (Use 250V/10A fast acting type fuse for short-circuit protection.)
UL2464
Cable HS5E-V: AWG22 (12-core, 0.3 mm2/core)
Others: AWG21(8-core: 0.5 mmz2/core)
Cable Outside Diameter 7.6 mm
Weight (approx.) 400g (1m cable), 580g (3m cable), 770g (5m cable) . Add 20g for rear unlocking button.
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HS5E Miniature Interlock Switches with Solenoid

Ratings
Contact Ratings
250V
Rated Insulation Voltage (Ui) (between LED or solenoid and ground:
30V)
2.5A

Rated
Thermal
Current
(Ith)

Four-circuit
Independent Output
(HS5E-V)

Operating temp.:
—25°C to 35°C (not
included)

2.5A (1 or 2 circuits)

1.0A (3 or 4 circulits)

Operating temp.:
35°C to 50°C

1.0A (1 circuit)
0.5A (2 to 4 circuits)

Rated Voltage (Ue) 30V 125V 250V
Resistive

ac | Load (AC-12) - 25A 1.5A
Inductive

Rated Load (AC-15) - 1.5A 0.75A
L Resistive

(le) oo | Load (0C-12) 2.5A 1.1A 0.55A
Inductive

Load (DC-13) 2.3A 0.55A 0.27A

* Minimum applicable load (reference value): 3V AC/DC, 5 mA
(Applicable range may vary with operating conditions and load types.)

AC-15 250V/0.75A

DC-13 125V/0.22A

TOV rating:

UL/c-UL rating:

CCC rating:

DC-13 30V/2.3A

125V DC/0.22A Pi

125V AC/1.5A Pilot Duty

lot Duty

AC-15 250V/0.75A
DC-13 125V/0.22A

DC-13 30V/2.3A

Part No. Development

HS5E-A¢

Circuit Code
Main Circuit Door Monitor Circuit
A: 1NC + INC 1NO
B: INC + 1NC 1NO
C:1INC + 1INC 1NC
D: 1NC + INC 1NC
F: 1NC + INC 2NC
G: INC + 1NC 1NC, 1NO
H: 1INC + INC —
J:1NC + INC —
DD: 1INC + 1NC
1NC + INC
VA: — 1NC, 1NO
VB: — 1NC, 1NO
VC: - 2NC
VD: — 2NC

Lock Monitor Circuit
1NO
1NC
1NO
1NC

2NC
1NC, 1NO

1NC, 1NO
2NC
1NC, 1NO
2NC

Solenoid Unit Voltage/Lock Mechanism

4: 24V DC/Spring Lock
7Y: 24V DC/Solenoid Lock

1

01-G

1
|

Solenoid Unit

Locking Mechanism

Spring Lock ‘ Solenoid Lock

Rated Operating Current

24V DC (100% duty cycle)

Rated Current

266 mA (initial value)

Coil Resistance

900 (at 20°C)

Pickup Voltage

Rated voltage x 85% maximum (at 20°C)

Dropout Voltage

Rated voltage x 10% minimum (at 20°C)

Applicable Voltage

Maximum Continuous

Rated Voltage x 110%

Maximum Continuous

Applicable Time Continuous

Insulation Class Class F
Indicator

Rated Voltage 24V DC

Rated Current 10 mA

Light Source LED

lllumination Color Green

L Indicator Color

G: Green

Cable Length
01:1m
03:3m
05: 5m

Rear Unlocking Button

L: With rear unlocking button

Blank: Without rear unlocking button

LED Indicator Rated Voltage

4:24V DC
0: Without indicator
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HS5E Miniature Interlock Switches with Solenoid

Standard
Lock Mechanism | Circuit Code Contact Configuration Indicator L%?\t;; Part No.
(Actutor nseried) (Solonoid OFF) m HSSE-A4001
E\Eﬁ}ﬁ Without 3m HS5E-A4003
A Main Circuit: INC+1NC, Eg:kr Mggligg: gll:glljlltt 11[[\\]18, 5m HS5E-A4005
o im HS5E-A4401-G
Main Circuit: @1144_12 41 j. 42
Mon?tor C@rcwt 23/1/&4 : With 3m HS5E-A4403-G
Monitor Circuit: 5@/5/&4 5m HS5E-A4405-G
Main Circuit: INC+1NC, Door Monitor Circuit: 1NO, im HS5E-B4001
Lock Monitor Circuit: 1NC Without am HS5E-B4003
g ,4/—- i 1m HS5E-B4401-G
Monitor C|rCU|t. i 5 L\._SZ With am HS5E-BA403-G
§ 5m HS5E-B4405-G
Main Circuit: INC+1NC, Door Monitor Circuit: INC, im HS5E-C4001
Locl: Monitor Clrcu|t:l1NO Without am HS5E-C4003
c Main Circuit: - @114 12 414] 42 5m HS5E-C4005
Monitor Circuit: @214 22 i 1m HS5E-C4401-G
Monitor Circuit: ; 53 /j4 With 3m HS5E-C4403-G
i ’ 5m HS5E-C4405-G
Main Circuit: INC+1NC, Door Monitor Circuit: 1NC im HS5E-D4001
Lock Monitor Circuit: 1NC Without am HS5E-D4003
D Main Circuit: & 1Jﬁ\12—41-|\;42 5m HS5E-D4005
Monitor Circuit: ©214+L_22 ! im HS5E-D4401-G
Monitor Circuit: 5l1\;¥52 With am HS5E-D4403-G
Spring Lock 5m HS5E-D4405-G
Main Circuit: INC+1NC, DoorlMonitor Circuit: ?NC im HS5E-F4001
§ § Without 3m HS5E-F4003
. maintc;iréuit . g 1 22 414 42 5m HS5E-F4005
ONOr LIFCUIL: ) 2 T4+ : 1m HS5E-F4401-G
Monitor Circuit: @3#2 With am HSSE-F2403-G
! 5m HS5E-F4405-G
Main Circuit: INC+1NC, Door'Momtor Circuit: 1NC 1NO im HS5E-G4001
i i Without 3m HS5E-G4003
Monitor C|rcwt 33 E 34 1m HS5E-G4401-G
- i With 3m HS5E-G4403-G
' : 5m HS5E-G4405-G
Main Circuit: INC+1NC, Lock:Monitor Circuit: éNC im HS5E-H4001
| § Without 3m HS5E-H4003
y mairthirgqit: " @1'&%\12—211{%3 5m HS5E-H4005
Monitor Gicutt. | SHa im | HSSE-HA401-G
With 3m HS5E-H4403-G
; | 5m HS5E-H4405-G
Main Gircuit: ING+1NG, Lock Monitor Gircuit: ING, 1NO 1m HS5E-J4001
| Without 3m HS5E-J4003
| maintCirgyi(t:: .t_@ 11_1412_?1\:_25 5m HS5E-J4005
ponkr et g | HosE o
With 3m HS5E-J4403-G
5m HS5E-J4405-G

» The contact configuration shows the status when the actuator is inserted and the switch is locked.
» The contact configuration shows the status when the indicator is installed.
* Actuators are not supplied with the interlock switch and must be ordered separately.
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HS5E Miniature Interlock Switches with Solenoid

Standard
. N ) . . Cable
Lock Mechanism | Circuit Code Contact Configuration Indicator Length Part No.
Door Monit Lock Monit -
(Actuator inserted)  (Solenoid ON) m HSSE-A7Y001
(+m_) Without 3m HS5E-A7Y003
A2 Al
A Main Circuit: INC+1NC, Door Monitor Circuit:?\lo, 5m HS5E-A7Y005
Lock Monitor Circuit: INO 1im HS5E-A7Y401-G
Main Circuit: @114 12 414 | 42 .
Monitor Circuit: 23 }4 , With 3m HS5E-A7Y403-G
Monitor Circuit: E 53 154 5m HS5E-A7Y405-G
Main Circuit: INC+1NC, Doorl Moniltor C|'rcw.t. 1NO, im HS5E-B7Y001
Lock: Monitor Circuit: .1 NC Without 3m HS5E-B7Y003
B Main Circuitt © 114012 414} 42 5m HSS5E-B7Y005
Monitor Circuit: 23/§ﬁ24 i im HS5E-B7Y401-G
Monitor Circuit: ; 5144 52 With 3m HS5E-B7Y403-G
; | 5m HS5E-B7Y405-G
Main Circuit: INC+1NC, Door Monitor Circuit: INC, im HS5E-C7Y001
Lock Monitor Circuit: 1NO Without 3m HS5E-C7Y003
c Main Circuit: &11 j-k 12 41 j\. 42 5m HS5E-C7Y005
Monitor Circuit: ©21 }k 22 ' } :
Monitor Circuit: : 53 54 m HSS5E-C7Y401-G
: - With 3m HS5E-C7Y403-G
§ § 5m HS5E-C7Y405-G
Main Circuit: INC+1NC, Door Monitor Circuit: '1NC, im HS5E-D7Y001
Lock Monitor Circuit: 1NC Without 3m HS5E-D7Y003
D Main Circuit: 11 12 41 42 5m HS5E-D7Y005
Monitor Circuit: @2M2 5 m HS5E-D7Y401-G
Monitor Circuit: i 5M2 With 3m HS5E-D7Y403-G
Solenoid Lock E E 5m HS5E-D7Y405-G
Main Circuit: INC+1NC, Door Monitor Circuit: 2NC im HS5E-F7Y001
i : Without 3m HS5E-F7Y003
Main Circuit: & 11 j\ 12 41 j~, 42 5m HS5E-F7Y005
F mom:or g'rCU': 82J¥, :233 i 1m HS5E-F7Y401-G
onitor Circui : :
: : With 3m HS5E-F7Y403-G
i i 5m HS5E-F7Y405-G
Main Circuit: INC+1NC, Door' Monitor Circuit: :1NC, 1NO im HS5E-G7Y001
' : Without 3m HS5E-G7Y003
Main Circuit: & 11 f-\ 12 ;»&41 42 5m HS5E-G7Y005
G Monitor Circuit: 2 MZ :
Monitor Circuit: 33 34 m HSSE-G7Y401-G
: : With 3m HS5E-G7Y403-G
i g 5m HS5E-G7Y405-G
Main Circuit: INC+1NC, Lock Monitor Circuit: '2NC im HS5E-H7Y001
Without 3m HS5E-H7Y003
Main Cirouit: © 14\—"\“ 2 5m HS5E-H7Y005
H Monitor Circuit: i 5144 52
Monitor Circuit: i 614 62 im HSSE-H7Y401-G
i ; With 3m HS5E-H7Y403-G
5 = 5m HS5E-H7Y405-G
Main Circuit: INC+1NC, Lock Monitor Circuit: 1NC 1NO im HS5E-J7Y001
1 12 41 42 Without 3m HS5E-J7Y003
Main Circuit: & j\ j\;
. . H HS5E-J7Y005
J Monitor Circuit: 5140 52 5m
Monitor Circuit: 63 _ 1 B 64 im HS5E-J7Y401-G
With 3m HS5E-J7Y403-G
5m HS5E-J7Y405-G

* The contact configuration shows the status when the actuator is inserted and the switch is locked.
* The contact configuration shows the status when the indicator is installed.
* Actuators are not supplied with the interlock switch and must be ordered separately.
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HS5E Miniature Interlock Switches with Solenoid

Rear Unlocking Button

Lock Mechanism | Circuit Code Contact Configuration Indicator L((;e ?gﬁ] Part No.
Door Monitor Lock Monitor
(Actuator inserted) (Solenoid OFF) 1im HS5E-A44L01-G
@ Eq
Main Circuit: 1INC+1NC, Doc;r Monitor Circui{: 1NO,
A Lock Monitor Gircuit: 1INO 3m HSS5E-A44L03-G
Main Circuit: & 11 4 12 414 42
Monitor Circuit: 23 '
Monitor Circuit: - 53 i 54 5m HS5E-A44L05-G
H T
Main Circuit: INC+1NC, Doér Monitor Circuit: 1NC,
Lock Monitor Circuit' 1NO im HS5E-C44L01-G
¢ Main Circuit: @114, 4145 42 3m HS5E-C44L.03-G
Monitor Circuit: @2 J\._22 !
Monitor Circuit: 5 51/@/&4 5m HS5E-C44L05-G
Main Circuit: INC+1NC, Door Monitor Circuit: 1NC,
Lock Monitor Circuit: INC im HS5E-D44L01-G
Spring Lock ' With
Pring D Main Circuit:  @1144 12 4140 42 3m HS5E-D44L03-G
Monitor Circuit; @2_1\._22 i
Monitor Circuit; ' 5J\~¥1 52 5m HS5E-D44L05-G
Main Circuit: ING+1NG, Door Monitor Gircuit: 2NC
5 : im HS5E-F44L01-G
Main Circuit: @11 j\ 12 41 j\. 42 . )
F Monitor Circuit: @21 j\ 22 : 3m HS5E-F44L03-G
Monitor Circuit: @31 . 32
: : 5m HS5E-F44L05-G
Main Circuit: INC+1NC, Doc')r Monitor Circuit': 1NC, 1NO
' : im HS5E-G44L01-G
Main Circuit: @114 12 4141 42
G Monitor Circuit: ©214-_22 3m HS5E-G44L03-G
Monitor Circuit:  33_ i 34
5m HS5E-G44L05-G
* The contact configuration shows the status when the actuator is inserted and the switch is locked.
* Actuators are not supplied with the interlock switch and must be ordered separately.
Dual Safety Circuit
. A ) . . Cable
Lock Mechanism | Circuit Code Contact Configuration Indicator Length Part No.
Door Monitor Lock Monitor
(Actuator inserted) (Solenoid OFF) im HS5E-DD4401-G
et
A2 [J& A
Spring Lock DD Main Gircuit: 1NC+1NC : With 3m HS5E-DD4403-G
1NC+1NC :
Main Circuit ©: @ 114412 41 j\ 42 5m HS5E-DD4405-G

Main Circuit @: @214+L_22 514 52

* The contact configuration shows the status when the actuator is inserted and the switch is locked.

* Actuators are not supplied with the interlock switch and must be ordered separately.
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HS5E Miniature Interlock Switches with Solenoid

Four-circuit Independent Output

Cable

Lock Mechanism | Circuit Code Contact Configuration Indicator Length Part No.
Door Monitor Lock Monitor
(Actuator inserted)  (Solenoid OFF) 1im HS5E-VA4401-G
]Ealy
VA Door Monitor Circuit: INC, 1NO, Lock Monitor:Circuit: 1NC, 1NO 3m HS5E-VA4403-G
Monitor Circuit: @ 1144 12 414 42
Monitor Circuit: 21/;24 H
Monitor Circuit: ' 53 54 5m HS5E-VA4405-G
H —
Door Monitor Circuit: 1INC, 1NO, Lock Monitor Circuit: 2NC
: \ im HS5E-VB4401-G
Monitor Circuit: & 1 MZ 414 42
V8 Monitor Gircuit: ~ 23_| 24 ] 3m | HS5E-VB4403-G
Monitor Circuit: 514 52
: f 5m | HS5E-VB4405-G
Spring Lock — ' — - With
Door Monitor Circuit: 2NC, Lock Monitor Circuit: INC, TNO
: ' im HS5E-VC4401-G
Monitor Circuit: @ 114412 413} 42
Ve Monitor Circuit: ©214-4_22 g 3m | HS5E-VC4403-G
Monitor Circuit: : 53 54
: -
H 5m HS5E-VC4405-G
Door Monitor Circuit: 2NC, L'ock Monitor Circtjit: 2NC
E ' im HS5E-VD4401-G
Monitor Circuit: @ 11 j\ 12 414 L 42
VD Monitor Circuit: ©214+_22 ; 3m | HSSE-VD4403-G
Monitor Circuit: 5142 52
5m HS5E-VD4405-G
A Door Monitor 3 (éoclzk M%ng?\;')
ctuator inserte olenoi im HS5E-VA7Y401-G
S (+) =)
VA Door Monitor Circuit: INC, 1NO, Lock Monilof Circuit: INC, INO 3m HS5E-VA7Y403-G
Monitor Circuit: @ 11412 414 42
Monitor Circuit: 2;/%4 ' 5m HS5E-VA7Y405-G
Monitor Circuit: 53 /:j4
Door Monitor Circuit: 1NC, 1'NO, Lock Monitor Circuit: 2NC
: : im HS5E-VB7Y401-G
Monitor Circuit: © 11 j\i 12 414 i 42
vB Monitor Circuit: ~ 23 |24 g 3m | HS5E-VB7Y403-G
Monitor Circuit: 514 52
5m HS5E-VB7Y405-G
Solenoid Lock E i With
Door Monitor Circuit: 2NC, Lock Monitor Circuit: INC, 1NO
: ' im HS5E-VC7Y401-G
Monitor Circuit: ©1144_12  414_{ 42
Ve Monitor Circuit: © 21+ _22 s 3m | HS5E-VC7Y403-G
Monitor Circuit: ; 53 54
: —
H : 5m HS5E-VC7Y405-G
Door Monitor Circuit: 2NC, Lock Monitor Circu'it: 2NC
! ' im HS5E-VD7Y401-G
Monitor Circuit: & 11 jﬁi 12 414+ i 42
vb Monitor Circuit: 21422 g 3m | HSSE-VD7Y403-G
Monitor Circuit: 514 52
5m HS5E-VD7Y405-G

* The contact configuration shows the status when the actuator is inserted and the switch is locked.
* Actuators are not supplied with the interlock switch and must be ordered separately.
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HS5E Miniature Interlock Switches with Solenoid

Dimensions

HS5E-[114[1-G (with indicator)
Horizontal Mounting/Straight Actuator (HS9Z-A51)

} j
Actuator,

Actuator Stop
(supplied separately)

35

28
20

30

Actuator Stop
(supplied
separately)

(6.3)

Slot Plug § 106
(ﬁuppliedh\;vi(t“ ) - =" ~
the switcl ote © L - - -
5 R o )
~ ¥ o _ B3
4-M4
(4.3 or M4 tapped hole)
Mounting Hole Layout Ose Oour Oounting screws to Oount the interlocO switch
* Actuator center position according to the Oounting hole layout.
Vertical Mounting/Right-angle Actuator (HS9Z-A52)
RP RP
277 | 403 _| 277

30
L

©)
()

Actuator Stop
(supplied separately)

Actuator Cover

Actuator Stop
(supplied separately’

_ N _
Slot Plug . ,E: ° 106
(supplied with o™ )\ S ©
the switch) (Note) z ‘g . ,,%,7,4&, z
ﬂl} S i i
o‘@m
Q £ _—— -
\_4-M4
/h 4\ (043 Or‘ M4 tapped hole) A Ose Oour Oounting screws to Oount the interlocO switch
* Actuator center position Mounting Hole Layout according to the Oounting hole layout.
HS5E-[J44L-G (rear unlocking button) All dimensions in mm.

Horizontal Mounting/Straight Actuator (HS9Z-A51)

X< Panel mountin
RP (Actuator Mounting Reference Position) 6 <X = 23 Nat e OL': bl ¢}
42.2 32.9 < < Ot mountable

‘ ’ 1 23 < X <53 Use HS9Z-FL5x rear unlocking button kit

X = Panel thickness
(including panel, mounting frame, and mounting plate)

Note: See page 39 for details.

I Plug the unused actuator entry slot using the plug supplied with the switch.

o _
o| =
- 8 8
wn
Q
Rear Unlocking Button §
(supplied with the switch) 13.4 N
_ guto?
N ce
a::\e \No\e\ 106 4-04.3 or M4 tapped holes
Note: With the mounting hole dimension, the rear unlocking button rod does not
touch the hole even when the interlock switch moves sideways.
Actuator Mounting Reference Position
As shown in the figure on the right, the mounting reference Interlock Switch )
position of the actuator when inserted in the interlock switch is =0y Door Stop |\pmawy| Interlock Switch
yvhere the actuator stop placed on the actuator lightly touches the . @) . .1 Actuator Stop
interlock switch.
Note: After mounting the actuator, remove the actuator stop from — O =
C==
the actuator. Actuator Stop O_ 0 (@) Actuator Cover
HS9Z-A51 Actuator O )\Door Stop HS9Z-A52 Actuator
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HS5E Miniature Interlock Switches with Solenoid

Note 1: When retention force of more than

Actuators
Description Actuator Retention Force Part No.
Straight HS9Z-A51
Straight w/rubber bushings HS9Z-A51A
Right-angle 1400N minimum HS9Z-A52
Right-angle w/rubber bushings HS9Z-A52A
Angle Adjustable (vertical) HS9Z-A53
Angle Adjustable (vertical/horizontal) (Note 1) 500N minimum HS9Z-A55
Sliding Actuator (Note 2) 1000N minimum HS9Z-SH5

500N is required, use HS9Z-A53.
Note 2: For details, see page 76.

Dimensions and Mounting Hole Layouts

Straight Actuator (HS9Z-A51)

6.2 324
| (6)
5.2 | o8
1

28

—

% 6.4

Actuator Stop
(supplied with the actuator)
(Note)

=

Straight Actuator w/Rubber Bushings (HS9Z-A51A)
73 _

| 43.8

30

Actuator Mounting Hole Layout
(Straight, L-shaped)

2-M4 Screw 20

Right-angle Actuator (HS9Z-A52)

-&

The mounting center distance is set to 12 mm
at factory. When 20-mm distance is required,

When mounted (11.2)

o

L

Actuator Cover

When mounted

adjust the distance by moving the rubber
bushings.

* The actuator has flexiblity to the direction

indicated by the arrows. When 20-mm distance
is selected, the actuator swings vertically.

Acuator Stop (supplied with the actuator) (Note)

Right-angle Actuator w/Rubber Bushings (HS9Z-A52A)

Swing
(20)

><‘—>4
v~ v

Horizontal

Actuator Stop (Note)

e

Washer (supplied with the switch)

2-610
2-09

Rubber Bushing

s
S

Vertlcal Swing

When mounted (5)

Angle Adjustable (vertical) (HS9Z-A53)

Actuator Stop
Film (supplied
with the actuator)

1D

Actuator Mounting Hole Layout
Straight (with rubber bushings)

i

Rubber Bushing

Washer (supplied
with the actuator)

e“rp
LY

Right-angle (with rubber bushings)

When mounted (5)

2-M4 Screw 12

<]

Note: Mounting centers can be widened
to 20 mm by moving the rubber

15.8

it

* When the mounting center distance is set to
12 mm, the actuator has flexibility both
vertically and horizontally.

* When the mounting center distance is set to
20 mm, the actuator swings vertically. Adjust
the distance by moving the rubber bushings.

bushings.

Angle Adjustment
(hexagon sockethead bol

7 &
&

Note: The actuator stop is supplied with

33 max.

2-09

2-010

Vertical
Swing

Actuator Stop (plastic) (Note)

(supplied with the actuator)

Angle Adjustable (vertical/horizontal) (HS9Z-A55)

Horizontal Adjustment 34,‘_‘&

Angle Adjustment
(M3 Hexagon Socket Head Screw)

D Orienti Actuator Stop f,’f‘ﬂ,‘ﬂ
rienting Note!
Insert ¢ ) QJ’#
Ko s
< i
3 RCEli RUERE
il W
= Wy
| 1 "/O/e
185 28.5 26
Vertical Adjustment
Orienting Actuator Stop
. . (Note)
Door hinge side
— =7
| 0| 1C
Actuator Mounting Hole Layout
(vertical swing) 0.8
2-M6 Screw ‘)

the actuator and used when adjusting the actuator

position. Remove after the actuator position is determined.

Actuator Orientation

The orientation of actuator swing (horizontal/vertical) can be changed using the

orienting insert (white plastic) insta

lled on the back of the actuator. Do not lose

the orientating insert, otherwise the actuator will not swing properly.

Angle Adjustment
(M3 Hexagon Socket Head Screw)

Actuator Mounting Hole Layout
(horizontal/vertical swing)

2-M4 Screw

38 |

N

——e

38

IDEC



HS5E Miniature Interlock Switches with Solenoid

Accessories

Description Part No. Remarks
Sliding Actuator HS9Z-SH5 See page 76 for details.
Handle unit for right-hand door HS9Z-DH5RH
Handle unit for left-hand door HS9Z-DH5LH

Door Handle Actuator Choose according to the required opening side.

(See page 68) - - - - - .
Switch cover unit HS9Z-DH5C Used for installing the interlock switch inside.

Plug Actuator HS9Z-A5P

Padlock Hasp HS9Z-PH5
When using the HS5E-[044L0O-G, provide a mounting hole for the

Mounting Plate (Note 1) HS9Z-SP51 unlocking button as shown below in the mounting plate mounting
hole layout.
Used when the total thickness of mounting frame, panel, and

HS9Z-FL53 mounting plate * is: 23 < X < 33

(20 < X = 30 when switch cover unit HS9Z-DH5C is used)

Used when the total thickness of mounting frame, panel, and

Rear Unlocking Button Kit (Note 2) HS9Z-FL54 mounting plate * is: 33 < X <43

(30 < X < 40 when switch cover unit HS9Z-DH5C is used)

Used when the total thickness of mounting frame, panel, and

HS9Z-FL55 mounting plate * is: 43 < X < 53

(40 < X < 50 when switch cover unit HS9Z-DH5C is used)

Note 1: When mounting HS5E-KVAOL (rear unlocking button) using a mounting plate, provide mounting holes on the mounting plate as shown below and use Rear
Unlocking Button Kit (HS9Z-FL50).

Note 2: See the table at right for choosing rear unlocking button kit.

Dimensions
Mounting Plate (:'SQZ-SPSU Manual Unlocking Key (metal)
L 9T (HS9Z-T3)
- T e Drilling Rear Unlocking
Button Hole C B
3o o
ik 40 _ & (40) 3
o o~ ’M‘ 75 73
= T & 11 %Iﬁii:j l
S| g 8 g L(:i 3 \ 130 =
%—\JQ + T @T
&‘@\ ‘ ‘ N Manual Unlocking Key (plastic)
R | | 2l8ls 0&0\%5@ ‘ ‘ ?_’
- | @ |- 0,,; 57 = ™
! 571 L
e 7o is
T ! [} b O —
+ ‘ + A_T@,.B« + \ 4-M4 Screws I n = %
| B == ©
(== ED_ )
lz2 | g 18 |65
4 When installing the HS5E-0044L0-G

. . . (rear unlocking button), provide a rear
Material: Anodized aluminum A6063  unlocking button hole on the HS9Z-SP51.

Weight: Approx. 180g

Rear Unlocking Button Kit (HS9Z-FL50) Button (PAGE) Rear Unlocking Button Kit
Mounting Hole Layout
Hinge + Plate _
L (SUS) 2 or 4-M4 Screws
01 10 B ﬂ 40
= ™ Aﬁ 7S W7

& ol (TN

)
e J

259

315
74
J\
25.9

Button pressed 9
21.3| | (unlocked) N s
o

27.3 | Button released

16 to 30

S0

HSS5E-L
Interlock Switch
(sold separately)

(. = oy Tj
5
210.4
7
N
)/
1
33
60.9
33
60.9

s

B | Pin (SUS) Note: With the mounting hole dimension,
the rear unlocking button rod does
not touch the hole even when the

4

.

Total thickness of mounting frame, . . :
=t L panel, and mounting plate: 23 to 53 mm interlock switch moves sideways.
-t
,;, !
Link Rod (SUS) + Examp|e:

When mounting on 30mm-thick frame using HS9Z-SP51 mounting plate, the panel
thickness is 40 (10 + 30). Select HS9Z-FL54 rear unlocking button kit.
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HS5E Miniature Interlock Switches with Solenoid

Circuit Diagrams and Operating Characteristics
Standard and Rear Unlocking - Spring Lock

Status 1 Status 2 Status 3 Status 4 Manual Unlock
; * Door Closed * Door Closed * Door Open * Door Open * Door Closed
Interlock Switch Status * Machine ready to * Machine cannot be * Machine cannot be * Machine cannot be * Machine cannot be
operate operated operated operated operatgd )
« Solenoid de-energized |+ Solenoid energized * Solenoid energized « Solenoid de-energized ||+ Solenoid de-energized

? Press

Poor Status
Turn manua\ Press the rear
unlock key unlocking button
(Note 1) (Note 2)
sy b
CIrCUIt Dlagram (HSsE‘A4) " : 12 41 1 42 1 ! 12 41 J}‘.iZ 1 1 12 41 J}‘.AZ
2349;9& 53—0&@“ %Oﬁ 53 1 54 &Oioﬁ 53 | 54
Door Closed (locked) Closed (unlocked) Closed (unlocked)
v (Somiors | M ot ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
km) Monitor Circuit
HS5E-A4 gh (door open) OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
] : : ; 23-24
mz:‘gré:ﬁgu“,eéi%‘ :‘—‘15 4 :¥42 Monitor Circuit ON (cl d
Monitr Girouit  — 53 54 (uglaofgid) OFF (open) ON (closed) ON (closed) ON (closed) (closed)
HSSE-B4 Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Cirouit @w M(%noié?roggfﬁn OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
Mom\orC!rcu!l: zi%x ' 23-24
Monitor Circuit: ' 51 ju‘ 52 Monitor Circuit
(\;ffgg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
HS5E-C4 | | Main Clrouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
' ' : ; Monitor Circuit
o S o 2 (6001 closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit: : @/gﬂ Vonitor Giraut
' (uglso_cgid) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HS5E-D4 Main Circut ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
S | Main Circuit: 2 : Monitor Circuit
2 mszré.,éu.‘géh‘ o ((?gtl)ro &o;'gé')‘ ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
g Monitor Circuit: ' 514452 i 7C' -
' jonitor Circur
-%’ (\E’ofkgg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
] ! H . "
% HS5E-F4 3 ; Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
IS : : -
€ | main circuit: - 4 Monitor Circuit
S | Vomarcrene a1 [oor dosed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
O | Monitor Circuit: 31432 ] 21-22
: ' Monitor Circuit
(é‘%ﬁ’ closec) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
HS5E-G4 | | Main Circut ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit: @11! 12 41 j\i 42 | Monitor Circuit
Wontor Crcut: (921322 = | (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit: fii/:\ﬁall : 21-22
Monitor Circuit
(?i%)?ior%f\?‘ OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
HSSE-H4 : Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Gircut: @11}1 12 4141 42 [Monitor Circuit
Monitr Circui: 3 gi% (goffgg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
| | Monitor Circuit
O?g%gg”)w ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
HSSE-J4 1 | Main Cirout ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Gircuit: .@Hj\‘ 12 4 j\: 42 Monitor Cirouit
Montor Gt B o("ﬁikgg”)w ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Monitor Circuit
?u"é@icg‘eﬁ“‘ OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
Solenoid Power A1-A2 (all model) OFF (de-energized)| ON (energized) ON (energized) |OFF (de-energized) || OFF (de-energized)
* The above contact configuration shows the status when the actuator is inserted and locked. Note 1: Actuator can be unlocked manually for confirming the
* Main Circuit: Connected to the control circuit of machine drive part, sending interlock signals of the protective door. door movement before wiring and energizing, and also
* Monitor Circuit: Sends monitoring signals of protective door open/closed status or protective door lock/unlock status. for emergency situation such as power failure.

Note 2: When the operator is confined in a hazardous zone, the

Operation Chracteristics (reference) actuator can be unlocked manually by pressing the rear

0 (Actuator insertion position) unlocking button.
3.3 (Locked position)
53 6.9 26.4 (travel in mm)
Main Gircuit * The operation characteristics shown in the chart above are of the
Monitor Circuit (door open, NO) [] contacts ON (closed)  HS9Z-A51. For other actuators, add 1.3 mm.
Monitor CircLit (door closed, NC) . * The operation characteristics show the contact status when the
Monitor Circuit (unlocked, NO) (] Contacts OFF (open) 4 tyator enters the entry slot of an interlock switch.
Monitor Circuit (locked, NC)

40 IDEC



HS5E Miniature Interlock Switches with Solenoid

Standard - Solenoid Lock

Status 1 Status 2 Status 3 Status 4 O hoaking Koy
i * Door Closed * Door Closed * Door Open * Door Open * Door Closed
Interlock Switch Status * Machine ready to * Machine cannotbe |+ Machine cannotbe |+ Machine cannot be * Machine cannot be
operate operated operated operated « Slenoid de-energized —
* Solenoid energized * Solenoid de-energized |* Solenoid de-energized |* Solenoid energized energized
==
[* "
Door Status CHD| (D)
@_@ LOCK UNLOCK
l—l Manual Unlock Status
T " - | ©
Circuit Diagram (HS5E-A7Y) w | nake wke 1l o g
234%%24 fLﬂEﬁ %Loﬁ 58 |, 54 5 | ot s s %Oﬁ 53 |, 54
Door Closed (locked) | Closed (unlocked) Open Open Closed (unlocked)
(Ao asrted) (Sarenoa ON) Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
(+) (=) Monitor Ci it
HSSE-ATY & A fég'gzi%;iécn?' OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
m:toor"éwur:un 6%&\5—‘“"& Monitor Circuit
Monitor Gircuit: =7~ 53 1 54 | (unlocked) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
: — 53-54
HS5E-B7Y Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit; @11j\ 12 41j\ M(%';ié?rccz%m OFF OFF (o) (o) O
Monitor Circuit 23 |24 o, (open) (open) N (closed) N (closed) FF (open)
Monitor Circuit. ~~ — 1 51 jN: 52 Nomitor Girout
: (l&cfgg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
HS5E-C7Y | Main Cirui ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit: @ 11 12 41 Monitor Circuit
Monitor Circuit @zHN 22 (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit: 53 . 54 -
' Monitor Circuit
?u"'ggj}gég“' OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HSSE-D7Y ‘ Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
g Main Circuit: @11 412 41)‘ Monitor Circuit
= | Monitor Gircuit: @21j\ 22 (door closed) ON (closed) ON (closed) OFF (open) OFF (open). ON (closed)
® | Monitor Circuit: 514452 =
3 : Monitor Circuit
-fE_” O?llé%gégcw ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
o
5(2) HSSE-F7Y | Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
g Main Circuit: @11 412 41j\ Monitor Circuit
S | Monitor Circuit: 21322 B (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
(O | Monitor Circuit: 31432 =
' Monitor Circuit
(Go0r dlossc) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
HS5E-G7Y ‘ Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit: ~ & 11 j\ 12 41 h Monitor Circuit
Manitor Greut: 213122 (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit: 33/‘\ﬁ34 -
! Monitor Circuit
(‘2,2;)?}%5?' OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
HSSE-H7Y Main Cirout ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit: @11 j. 12 41 j~ 42 Monitor Circuit
Monitor Cireut gﬁM‘ &2 (locked) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
| M°("|2>§ik§gi3°”" ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
HSSEJ7Y Main Gt ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit: @11 j‘ 12 41 f 42 Monitor Ci it
Mortor it g%’*ﬁ. °?§>§?_‘§§°u' ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Monitor Circuit
?S'gg’a}géﬁﬁu' OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
) ) . . . : . ON (energized) OFF to ON
Solenoid Power A1-A2 (all model) ON (energized) |OFF (de-energized)|OFF (de-energized) (Note 2) (Note 1) (Note 2)

* The above contact configuration shows the status when the actuator is inserted and locked.

* Main Circuit: Connected to the control circuit of machine drive part, sending interlock signals of the protective door.
* Monitor Circuit: Sends monitoring signals of protective door open/closed status or protective door lock/unlock status.

Operation Chracteristics (reference)

Main Circuit

Monitor Circuit (door open, NO)
Monitor Circuit (door closed, NC)
Monitor Circuit (unlocked, NO)
Monitor Circuit (locked, NC)

0 (Actuator insertion position)
3.3 (Locked position)
53 6.9

26.4 (travel in mm)

l:l Contacts ON (closed)

l:l Contacts OFF (open)

Note 1: Do not attempt manual unlocking when
the solenoid is energized.

Note 2: Do not energize the solenoid for a long
time while the door is open or when the
door is unlocked manually.

* The operation characteristics shown in the chart above are

of the HS9Z-A51. For other actuators, add 1.3 mm.
* The operation characteristics show the contact status when
the actuator enters the entry slot of an interlock switch.

IDEC
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HS5E Miniature Interlock Switches with Solenoid

Dual Safety Circuit

Interlock Switch Status

Unlocked with Manual
Status 1 Status 2 Status 3 Status 4 Unlocking Key
* Door Closed * Door Closed * Door Open * Door Open * Door Closed
* Machine ready to * Machine cannot be ¢ Machine cannot be * Machine cannot be * Machine cannot be
operate operated operated operated operated
* Solenoid de-energized |* Solenoid energized * Solenoid energized * Solenoid de-energized | [ Solenoid de-energized

Door Status

LOCK UNLOCK
=

Turn the manual
unlock key (Note)

A2 Al

A2 Al
CerUlt Dlagram (HSSE-DD4) 1" : 12 41 : 42 1 : 12 41 ‘.742 114.+ 12 41 +.742 " : 12 41 ' 42
21 22 51 52 21 22 51 J‘.ﬁSZ 2145‘ 22 51 J‘.ﬁSZ 21 22 51 L 52
Door Closed (locked) Closed (unlocked) Open Open Closed (unlocked)
C
2 ) ) Main
g e (esory | Circuit ® ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
o ) o | 1M-42
“g a2 Al
O | HS5E-DD4 3 : )
g Main Circuit © @w Main
g Main Gircuit 2: (21 422 514 52 Czir1<:uit2® ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
) -5
O

Solenoid Power A1-A2 (all model)

OFF (de-energized)

ON (energized)

ON (energized)

OFF (de-energized)

OFF (de-energized)

* The above contact configuration shows the status when the actuator is inserted and locked.
¢ Main Circuit: Connected to the control circuit of machine drive part, sending interlock signals

of the protective door.

Operation Chracteristics (reference)

0 (Actuator insertion position)

‘ 5.3 6.9
[

3.3 (Locked position)

) I:lCon

26.4 (travel in mm

Main Circuit T

\ l:l Contacts OFF (open)

Note: Actuator can be unlocked manually for confirming the door
movement before wiring and energizing, and also for emergency
situation such as power failure.

* The operation characteristics shown in the chart above are of the

tacts ON (closed)

HS9Z-A51. For other actuators, add 1.3 mm.

* The operation characteristics show the contact status when the actuator

enters the entry slot of an interlock switch.
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HS5E Miniature Interlock Switches with Solenoid

Four-circuit Independent Output - Spring Lock

Interlock Switch Status

Unlocked with Manual

Status 1 Status 2 Status 3 Status 4 Unlocking Key
* Door Closed * Door Closed * Door Open * Door Open * Door Closed
* Machine ready to * Machine cannot be * Machine cannot be * Machine cannot be ¢ Machine cannot be
operate operated operated operated operated

* Solenoid de-energized

* Solenoid energized

* Solenoid energized

* Solenoid de-energized

* Solenoid de-energized

Door Status

™

M LOCK UNLOCK
=

Turn the manual
unlock key (Note)

A2 Al

) 5:1 A2 A1
Circuit Diagram (HS5E-VA4) » v 4 e | n gy ‘L.:.AZ NJ ‘L.TH"? " e g e
Bolo 2 R gio BB 2 B gy B2 m | w B oo 2 W gy s
Door Closed (locked) | Closed (unlocked) Open Open Closed (unlocked)
Door Monitor Lock Monitor | Monitor Circuit
(Actuator Insertec) (Solenoid OFF) | (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
:é%j’ Monitor Circuit
: hY (d"z"’f’f”) OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
HSSE- VA4 3 Mornitor Gircuit
Monitor Crout @114 12 413 42 (l‘%ckjg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
onitor Circuit: 23 124 ' —
Monitor Gircuit: ~ —1 537@ Monitor Circuit
' (unlocked) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
Monitor Circuit
(door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
HS5E-VB4 Monitor Circuit
‘ (dozosr_ozrzen) OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
c Mom(orC\rcuw:@ﬂjJ 12 41j\: 42 | Monitor Circuit
-2 | Monitor Circuit: j '
3 MZNEZVS‘;‘L 23 24 ool s (Iff_kig) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
=] \ Monitor Circuit
-fE_” “é,’ff?g) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
8 Monitor Circuit
5 (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
-g HS5E-VC4 Monitor Circuit
8 ‘ (dogr glozsed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
onitor Circuit: &) j‘: j\i Monitor Circuit
Eomtorémw:zegﬂ‘ 2% :; : : O?&?Liér)cm ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
lonitor Circuit: | 53 —
/;ﬁ Monitor Circuit
(unlocked) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
Monitor Circuit
(door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
HS5E-VD4 Monitor Circuit
i (dogr1 i'g;ed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
onitor Gircuit : - Monitor Circuit
onnorcreon S | Mo ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Monitor Circuit: 514152 41-42
Monitor Circuit
(I501c1<gg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)

Solenoid Power A1-A2 (all model)

OFF (de-energized)

ON (energized)

ON (energized)

OFF (de-energized)

OFF (de-energized)

* The above contact configuration shows the status when the actuator is inserted and locked.
* Monitor Circuit: Sends monitoring signals of protective door open/closed status or protective
door lock/unlock status.

Operation Chracteristi

Monitor Circuit (door open, NO)
Monitor Circuit (door closed, NC)
Monitor Circuit (unlocked, NO)
Monitor Circuit (locked, NC)

ics (reference)

0 (Actuator insertion position)
3.3 (Locked position)
53 6.9

26.4 (travel in mm)

l:l Contacts ON (closed)

Note: Actuator can be unlocked manually for confirming the
door movement before wiring and energizing, and also for
emergency situation such as power failure.

* The operation characteristics shown in the chart above are of the HS9Z-A51.
For other actuators, add 1.3 mm.

the entry slot of an interlock switch.

l:l Contacts OFF (open)

* The operation characteristics show the contact status when the actuator enters

IDEC

43




HS5E Miniature Interlock Switches with Solenoid

Four-circuit Independent Output - Solenoid Lock

Interlock Switch Status

Unlocked with Manual

Status 1 Status 2 Status 3 Status 4 Unlocking Key
* Door Closed  Door Closed  Door Open * Door Open * Door Closed
» Machine ready to « Machine cannot be » Machine cannot be  Machine cannot be * yﬁg‘t’;‘zca””m be
operate operated operated operated . S%Ienoid de-energized
* Solenoid energized * Solenoid de-energized |* Solenoid de-energized |* Solenoid energized — energized

Door Status

Circuit Diagram (HS5E-VA7Y) | | L*J mj;iz
23—OJLO£’ 53—OJLO—M 23—OJLQ—24 8 4 ‘0754 23 :‘: 24 53 I 54
Door Closed (locked) | Closed (unlocked) Open Open Closed (unlocked)
Door Monitor  Lock Monitor | Monitor Circuit
(Actator nsertes) (SaenodON) | (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
‘,:2) ;) Monitor Circuit
(door open) OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
HS5E-VA7Y ‘ - 2{ ’C‘? -
' i jonitor Circur
Monitor Circuit: @ 114112 41442 (locked) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Monitor Circuit: ~ 23_ 24 | 41-42
Monitor Circuit: i 83 54 [Monitor Circuit
: (unlocked) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
3 Monitor Circuit
; (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
HS5E-VB7Y | Monitor Circuit
; ' (60205_02?n) OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
s Monior Circuit: @ 114112 4140 %2 Monitor Girout
2 Monilor Glrout: 23, 24 L (locked) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
5 3 Monitor Circuit
-%’ ! (\;fﬁgg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
8 | Monitor Circuit
5 ! (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
g HS5E-VC7Y 3 Monitor Circuit
8 3 (dogr glozsed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
mom\mgimu“ig% : ;g 414 # 42" Monitor Circuit
nitor Circuit: 4 '
Nomtor Gireuit 1 CR (ffffig) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
i Monitor Circuit
; (unlocked) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
3 Monitor Circuit
| (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
HSSE-VD7Y 3 Monitor Circuit
‘ ; (dogr1 E'g;e‘" ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit @ 114412 41 j‘i 42 Monitor Cireut
mg:;:g;g;:z:;:g@w . (locked) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Monitor Circuit
(\501c1<gg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)

Solenoid Power A1-A2 (all model)

ON (energized)

OFF (de-energized)

OFF (de-energized)

ON (energized)
(Note 2)

OFF (de-energized) to
ON (energized)
(Note 1) (Note 2)

* The above contact configuration shows the status when the actuator is inserted and locked.
* Monitor Circuit: Sends monitoring signals of protective door open/closed status or protective
door lock/unlock status.

Operation Chracteristics (reference)

Monitor Circuit (door open, NO)
Monitor Circuit (door closed, NC)
Monitor Circuit (unlocked, NO)
Monitor Circuit (locked, NC)

33

0 (Actuator insertion position)

(Locked position)
53 69

26.4 (travel in mm)

l:l Contacts ON (closed)

Note 1: Do not attempt manual unlocking when the solenoid
is energized.

Note 2: Do not energize the solenoid for a long time while the
door is open or when the door is unlocked manually.

* The operation characteristics shown in the chart above are of the HS9Z-A51.
For other actuators, add 1.3 mm.

the entry slot of an interlock switch.

l:l Contacts OFF (open)

* The operation characteristics show the contact status when the actuator enters
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HS5E Miniature Interlock Switches with Solenoid

/\ Safety Precautions

* In order to avoid electric shock or fire, turn power off before
installation, removal, wire connection, maintenance, or
inspection of the interlock switch.

* If relays are used in the circuit between the interlock switch
and the load, consider the danger and use safety relays,
since welded or sticking contacts of standard relays may
invalidate the functions of the interlock switch. Perform a risk
assessment and establish a safety circuit which satisfies the
requirement of the safety category.

* Do not place a PLC in the circuit between the interlock switch
and the load. Safety security can be endangered in the event
of a malfunction of the PLC.

* Do not disassemble or modify the interlock switch, otherwise
a breakdown or an accident may occur.

* Do not install the actuator in a location where the human body
may come in contact. Otherwise injury may occur.

* Solenoid lock is locked when energized, and unlocked when
de-energized. When energization is interrupted due to wire
disconnection or other failures, the interlock switch may be
unlocked causing possible danger to the operators. Solenoid
lock must not be used in applications where locking is strictly
required for safety. Perform a risk assessment and determine
whether solenoid lock is appropriate.

* When changing the head orientation, disconnect the cable
and turn the manual unlock to the UNLOCK position in
advance. If the head orientation is changed when the cable
is connected and the manual unlock is in the LOCK position,
machines may start to operate, causing danger to the
operators.

* When using the four-circuit independent output type as an
input to safety circuit, connect the door monitor circuits (11-12,
21-22, 31-32) & and lock monitor circuits (41-42, 51-52, 61-62)
in series.

Instructions

* Regardless of door types, do not use the interlock switch as
a door stop. Install a mechanical door stop at the end of the
door to protect the interlock switch against excessive force.

* Do not apply excessive shock to the interlock switch when
opening or closing the door. A shock to the interlock switch
exceeding 1,000 m/s? may cause damage to the interlock
switch.

* Prevent foreign objects such as dust and liquids from entering
the interlock switch while connecting a conduit or wiring.

* If the operating atmosphere is contaminated, use a protective
cover to prevent the entry of foreign objects into the interlock
switch through the actuator entry slots.

* Entry of foreign objects into the interlock switch may affect the
mechanism of the interlock switch and cause a breakdown.

* Plug the unused actuator entry slot using the slot plug
supplied with the interlock switch.

* Do not store the interlock switches in a dusty, humid, or
organic-gas atmosphere.

» Use proprietary actuators only. When other actuators are
used, the interlock switch may be damaged.

* Do not modify the actuator, otherwise it will damage the
interlock switch.

* Do not open the lid of the interlock switch. Loosening the
screws may cause damage to the interlock switch.

* The actuator retention force is 1400N. Do not apply a load
higher than the rated value. When a higher load is expected,
provide an additional system consisting of another interlock
switch without lock (such as the HS5B interlock switch) or a
sensor to detect door opening and stop the machine.

* Regardless of door types, do not use the interlock switch
as a door lock. Install a separate lock using a latch or other
measures.

* While the solenoid is energized, the interlock switch
temperature rises approximately 40°C above the ambient
temperature (to approximately 90°C while the ambient
temperature is 50°C). To prevent burns, do not touch. If cables
come into contact with the interlock switch, use heat-resistant
cables.

* Solenoid has polarity. Be sure of the correct polarity when
wiring, otherwise solenoid will be damaged. Do not apply
voltage over the rated voltage, otherwise the solenoid will be
burnt.

* Although the HS9Z-A51A and HS9Z-A52A actuators (w/
rubber bushings) alleviate the shock when the actuator enters
a slot in the interlock switch, make sure that excessive shock
is not applied. If the rubber bushings become deformed or
cracked, replace with new ones.

Minimum Radius of Hinged Door

* When using the interlock switch for a hinged door, refer to
the minimum radius of doors shown below. For the doors
with small minimum radius, use angle adjustable actuators
(HS9Z-A53 or HS9Z-A55).

Note: Because deviation or dislocation of hinged door may occur in actual
applications, make sure of the correct operation before installation.

HS9Z-A52 Actuator

* When the door hinge is on the extension line of the interlock
switch surface:

— == Interlock Switch
[~ ~ 7] Mounting Holes
%| Door Hinge

/7
(35)

* When the door hinge is on the extension line of the actuator
mounting surface:

(161)

- Interlock Switch
Mounting Holes

o
3

(40.3)

HS9Z-A52A Actuator (w/rubber bushings)
* When the door hinge is on the extension line of the interlock

switch surface: B
- /%. { H 1l |
%‘ ﬁ* :Jf 1 Interlock Switch

‘ Mounting Holes

(111)
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* When the door hinge is on the extension line of the actuator
mounting surface:

- |
—-- Interlock Switch
"~ """ Mounting Holes

Door Hinge

Vo

(47)

=
®
o

Actuator Angle Adjustment

* Using the angle adjustment screw, the actuator angle can be
adjusted (refer to the dimensional drawing on page 45).
Adjustable angle: 0 to 20°

* The larger the adjusted angle of the actuator, the smaller the
applicable radius of the door opening.

* After installing the actuator, open the door. Then adjust the
actuator so that its edge can be inserted properly into the
actuator entry slot of the interlock switch.

* After adjusting the actuator angle, apply Loctite to the
adjustment screw so that the screw will not move.

When using the HS9Z-A53 Angle Adjustable

(vertical) Actuator

* When the door hinge is on the extension line of the interlock
switch surface: 50 mm

* When the door hinge is on the extension line of the actuator
mounting surface: 80 mm

- -r
o A
U N— '
- AN = -
fg 5o
2T £5
o S|
g€ %28
Door 5 S . 8=
. [ Hinge ¢ 2 Door Hinge 3 5
sy 2 Q 23
(36.2) (56.5)
L<—> =

When using the HS9Z-A55 Angle Adjustable
(vertical/horizontal) Actuator

* When the door hinge is on the extension line of the interlock
switch surface: 50 mm

Horizontal Swing Vertical Swing

s
S|

S
=3
Q
®

Interlock Switch
Mounting Hole
(38)

L

* When the door hinge is on the extension line of the actuator
mounting surface: 70 mm

Horizontal Swing

Vertical Swing

7’

t

So
a5
HE
Door Hinge Door Hinge gé
V]
(55.5) (55.5)

Mounting Examples

Application on Sliding Doors

HS9Z-SH5
Sliding Actuator

Interlock Switch

Installing the Head

Do not use the plastic and metal head of he HS5B interlock
switches on the HS5E. The metal heads of the HS5E and
HS5B interlock switches look similar. When using these
interlock switches adjacently, ensure that the heads are not
interchanged.

HS5B | HS5E
Plastic Head Metal Head Metal Metal Head
Plastic (silver color)
(black s
or gray) (gray) black *
X  —
(=] =
8 8 1 [} 8
|

The HS5E metal head can be distinguished easily with the black
plastic part (HS5E metal head has gray plastic part).

Rotating the Head

The head of the HS5E can be rotated by removing the four
screws from the corners of the HS5E head and reinstalling
the head in the desired orientation. Before wiring the HS5E,
replace the head if necessary. Before replacing the head, turn
the manual unlock to the UNLOCK position using the manual
unlock key. When reinstalling the head, make sure that no
foreign object enters the interlock switch. Tighten the screws
tightly, without leaving space between the head and body,
otherwise the interlock switch may malfunction.
Recommended tightening torque: 0.9 to 1.1 N-m.

Factory Setting Head can be rotated.
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For Manual Unlocking

Spring lock

The HS5E allows manual unlocking of the actuator to pre-
check proper door movement before wiring or turning power
on, as well as for emergency use such as a power failure.

Solenoid lock

The solenoid lock interlock switch normally does not need
the manual unlock. However, only when the interlock switch
would not release the actuator even though the solenoid is
de-energized, the interlock switch can be unlocked manually.
Unlock the interlock switch manually only when the solenoid
is de-energized. Do not unlock the interlock switch manually
when the solenoid is energized.

Lock Unlock

Manual Unlocking Position

* When locking or unlocking the interlock switch manually, turn
the key fully using the manual unlock key supplied with the
interlock switch.

¢ Using the interlock switch with the key not fully turned (less
than 90°) may cause damage to the interlock switch or
operation failures (when manually unlocked, the interlock
switch will keep the main circuit disconnected and the door
unlocked).

* Do not apply excessive force to the manual unlock, otherwise
the manual unlock will become damaged.

* Do not leave the manual unlock key attached to the interlock
switch during operation. This is dangerous because the
interlock switch can always be unlocked while the machine is
in operation.

CK L Lock Unlock

Normal Position

I. Manual Unlocking Key
(supplied with the switch)

Safety Precautions

Before manually unlocking the interlock switch, make sure that
the machine has come to a complete stop. Manual unlocking
during operation may unlock the interlock switch before the
machine stops, and the function of interlock switch with sole-
noid is lost.

Installing the Rear Unlocking Button

After installing the interlock switch on the panel, place the rear
unlocking button (supplied with the switch) on the push rod on
the back of the interlock switch, and fasten the button using the
M3 sems screw. Rear unlocking button can be installed alone
when the total thickness of mounting frame and panel is 6 mm
or less. When the total thickness of mounting frame, panel, and
mounting plate is 23 to 53 mm, use the rear unlocking button
kit (HS9Z-FL5%) sold separately.

Safety Precautions

After installing the rear unlocking button, apply Loctite to the
screw so that the screw does not become loose. The button is
made of glass-reinforced PA66 (66 nylon). The screw is made
of iron. Take the compatibility of the plastic material and Loctite
into consideration.

Installlng the Rear Unlocking Button Kit
. Install the connecting rod onto the push rod on the HS5E-L
rear unlocking button interlock switch.
2. A pin is attached to the connecting
rod. Insert the pin into the hole in the &
push rod, using pliers.
3. Pull the connecting rod from the hole
in the mounting frame, and turn the

button operating pin to the horizontal C°“”§g"”9

position.

Connecting
Rod

HS5E-L
! Interlock Switch
Pin

Connecting Rod Orientation

o O 00

Pull Correct Incorrect

Safety Precautions

Ensure that the connecting rod is pulled out completely and

it is horizontal to the interlock switch, otherwise the unlocking

button cannot be installed.

Note: Frame must be supplied by the user.

For the mounting hole layout of interlock switches, see page

44. When using the mounting plate HS9Z-SP51, provide a hole

for the connecting rod in the plate according to the mounting

plate mounting hole layout shown on page 46.

4. Install the unlocking button on the connecting rod by fitting
the pin to the grooves on the back of the button, and fasten
the base plate on the mounting frame using the screws.

Base Plate

Mounting Frame

Unlocking

Button Button

Groove

- -
. ]
]3\:> %

Button Operating
Pin

Screw

5. After fastening the screws, check if locking and unlocking

operations can be performed.
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Safety Precautions

Install the rear unlocking button kit in the correct direction
as shown below. Do not install the kit in incorrect directions,
otherwise malfunction will be caused.

atl. &
AL

ATTTE

o T=E

Correct Incorrect

Do not apply strong force exceeding 100 m/s? to the interlock
switch while the rear unlocking button is not pressed, otherwise
malfunction will be caused.

Manual Unlocking using the Rear
Unlocking Button

* The rear unlocking button is used by the operator confined in
a hazardous area for emergent escape.

Unlock

Rear Unlocking Button

Rear Unlocking Button

How to operate

* When the rear unlocking button is pressed, the interlock
switch is unlocked and the door can be opened.

* To lock the interlock switch, pull back the button.

* When the button remains pressed, the interlock switch cannot
be locked even if the door is closed, and the main circuit
remains open.

Safety Precautions

* |nstall the rear unlocking button in the place where only
the operator inside the hazardous area can use it. Do not
install the button in the place where an operator outside the
hazardous area can use it, otherwise the interlock switch can
be unlocked during usual machine operation, causing danger.

* Operate the rear unlocking button by hand only. Do not
operate using a tool or with excessive force. Do not apply
force to the button from the direction other than the proper
direction, otherwise the button will be damaged.

Recommended Tightening Torque

* HS5E interlock switch: 1.8 to 2.2 N-m (four M4 screws)
(Note)

* Rear unlocking button: 0.5 to 0.7 N-m

* Rear unlocking button kit: 4.8 to 5.2 N-m

(M5 screw)

* Actuators
HS9Z-A51: 1.8 t0 2.2 N-m (two M4 screws)
HS9Z-A52: 0.8 to 1.2 N-m (two M4 Phillips screws)
HS9Z-A51A/A52A: 1.0 to 1.5 N-m (two M4 screws)
HS9Z-A53: 4.5t0 5.5 N-m (two M6 screws)
HS9Z-A55: 1.0to 1.5 N-m (two M4 screws)

Note: The above recommended tightening torque of the mounting screws
are the values with hex socket head bolts. When other screws are
used and tightened to a smaller torque, make sure that the screws do
not become loose after mounting.

* To avoid unauthorized or unintended removal of the interlock
switch and the actuator, it is recommended that the interlock
switch and the actuator are installed in an unremovable
manner, for example using special screws or welding the
screws.

* When installing the HS9Z-A51A and HS9Z-A52A actuators,
use the washer (supplied with the actuator) on the hinged
door, and mount tightly using two M4 screws.

Mounting centers:
12 mm (factory setting), adjustable to 20 mm

TT/ M4 Screw
Washer
—_

2_/

—J

Rubber Bushing

m% Hinged Door
M4 Screw Hole
Note: Choose mounting centers of either 12 mm or 20 mm.

Cables

* Do not fasten or loosen the gland at the bottom of the safety
switch.

* When bending the cable during wiring, make sure that the
cable radius is kept at 30 mm minimum.

* When wiring, make sure that water or oil does not enter the
cable.

* Do not open the lid of the interlock switch. Otherwise the
interlock switch will be damaged.

Gland
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Wire Identification

Wires can be identified by color and a white line printed on the wire.

* HS5E-V:  Wires of gray and gray/white insulation cannot be used.
¢ HS5E-DD: Wires of brown and brown/white insulation cannot be used.

No. | Insulation | No.| Insulation |No.| Insulation |No.| Insulation
1 White 4 Blue 7 Blue/White | 10 | Pink/White
2 Black 5 |Brown/White| 8 |Orange/White| 11 Gray
3 Brown 6 Orange 9 Pink 12 | Gray/White

Terminal Number Identification
* When wiring, the terminal number of each contact can be identified by wire color.
* The following table shows the identification of terminal numbers.

Dummy
Insulation

HS5E-F | Monitor Circuit: Orange @ 21 j\,\ 2 Orange/White

Main Circuit: Blue @ 11 2 Blue/White

Monitor Circuit: Brown @3

|
|
: 32 Brown/White :
T T
i i

Main Circuit: Blue @ 11 41 42 Biue/White
HS5E-G | Monitor Circuit: Orange @ 21 j\‘ 2 Orange/White :
Monitor Circuit: Brown 33 | 34 Brown/White !
—T |
1
Main Circuit: Blue @ 11 41 : 42 Blue/White

Brown 51 j\l‘ 52 Brown/White
Orange 61 j\4 62 Orange/White

Monitor Circuit:

T
|
T
HS5E-H | Monitor Circuit: :
|
|
|

Main Circuit: Blue @ Al 2 Blue/White

|
HS5E-J | Monitor Circuit: I Brown 51 j\ 2 Brown/White
S | |

Monitor Circuit: Orange 63 64 Orange/White
l —
]
|

HS5E-DD

Main Circuit ®: Blue @1 ﬁ\L j\L 2 Blue/White
Main Circuit @: Orange @ 21 ﬁ\t\ j\ Orange/Wh\Ie

* When wiring, cut unnecessary wires such as the dummy
insulation (white) and any unused wires.

Model Circuit Diagram
Door Monitor Lock Monitor Model Gircuit Diagram
Door Monitor Lock Monitor
'l‘ o .
White A2 A1 Black @E (+) )
White A2 A1 Black
Main Circuit: Blue @ 11 42 Blue/White e
HS5E-A | Monitor Circuit: ~ Orange 23 /‘ﬁ24 Orange/White } Monitor Gircuit:  Blue & 11+ 12 Blue/White Pink41 jx\ Pink/White
Monitor Circuit: : Brown 537/“_#54 Brown/White HSS5E-VA | Monitor Circuit: ~ Orange 23 /‘ﬁ24 Orange/White ‘
: : Monitor Circuit: : Brown 53 ! 54 Brown/White
Main Circuit: Blue @ 11 41 42 ; |
HS5E-B | Monitor Circuit: ~ Orange ZL/jﬁz“ Orange/White : Monitor Circuit: ~ Blue @ 1" j\L 2 Blue/White Pink41 j\k Pink/White
Monitor Circuit: ! Brown 51 j\ 52 Brown/White HS5E-VB | Monitor Circuit: ~ Orange 23 \ 24 Orange/White \
Monitor Circuit: /“ﬁ Brown 51 j\,\‘ 52 Brown/White
Main Circuit: Blue @ 11 ﬁ\,\ j\
HS5E-C | Monitor Circuit: Orange @2M Orange/White \ Monitor Circuit:  Blue &) 11 j\ 2 Blue/White Pink41 N Pink/White
Monitor Circuit: : Brown 537/lﬁ54 Brown/White HS5E-VC | Monitor Circuit: Orange @ 21 22 Orange/White ‘
t t Monitor Circuit: | Brown53 ! 54 Brown/White
Main Circuit: Blue @ 11 ‘ 41 ‘ 42 Blue/White +
HS5E-D | Monitor Circuit: Orange @ 21 j\‘ 2 Orange/White : Monitor Circuit: ~ Blue @ 11 j\ 2 Blue/White Pink41 j\y\ Pink/White
Monitor Circuit: 1 Brown 51 j\r‘ 52 Brown/White HS5E-VD | Monitor Circuit: Orange@ QJ¥ Orange/White ‘
; Monitor Circuit: Brown 51 j\L Brown/White

* The above contact configuration shows the status when the
actuator is inserted and locked.
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