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Product Interlock Switches
HS6B Subminiature Interlock Switches HS5D Miniature Interlock Switches
Small, three-contact interlock switch Head removal detection function for safer performance
-
Shape P - —
:53,810‘:31819 EN ISO14119
IEC0947-5-1 IEC60947-5-1
Applicable | EN60947-5-1 (TOV approved) Egeg%i_)sﬂb\sr gg’pfgfgg;’ed)
Standards GS-ET-15 (TUV approved) UL508 (UL listed)
OSA 0223 No. 14 (c-UL-listed) CSA ©22.2 No. 14 (c-UL listed)
GB14048.5 (CCC approved) GB14048.5 (CCC approved)
- W& @ C€ @G CE@S TG
LISTED LISTED
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Interlock Switches Selection Guide

Product Interlock Switches
HS1B Interlock Switches HS2B Interlock Switches
Disconnects circuits when the door is opened. Disconnects circuits when the door is opened.
Shape
1SO14119
EN1088
. IEC60947-5-1
g‘fapr:g:ﬂg ENB0947-5-1 (TOV approved)
GS-ET-15 (TUV approved)
UL508 (UL listed)
CSA C22.2 No.14 (c-UL listed)
W & CE (W& CE€
LISTED LISTED
Page 100 100
Product Interlock Switches with Solenoid
HS6E Subminiature Interlock HS5E Miniature Interlock HS5E-K Interlock Switches with
Switches with Solenoid Switches with Solenoid Key
With four poles and solenoid. New interlock switches that can be
] . locked and unlocked with a key.
o y | .
| i
I -~
)
Shape
Einigigy IS014119, IEC60947-5-1 IS014119, IEC60947-5-1
EN60947-5-1 (TUV approved) EN60947-5-1 (TUV approved) EN60947-5-1 (TUV approved)
Applicable | £\ ose 0 4 rovzg) EN1088, GS-ET-19 (TUV approved) EN1088
Standards | s ET g (rUvzp oved) UL508 (UL recognized) GS-ET-19 (TUV approved)
OL508 (o.UL Iiste%g’ CSA C22.2 No. 14 (c-UL recognized) | UL508 (UL recognized)
CSA C22.2 No. 14 (c-UL listed) GB14048.5 (CCC approved) CSA C22.2 No. 14 (c-UL recognized)
N\ IR am 3 y an
w | OD.8(€ MO@CE MLOCE
% cHuBUs O c Us \o?
Page 12 31 50
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Interlock Switches Selection Guide

Product Interlock Switch with Solenoid
HS1L Interlock Switches with Solenoid HS1E-K Interlock Switches with Solenoid and
3000N locking strength; six contacts in a compact housing. Hostage Key
Door/key are locked without failure during operation.
Removing the key unlocks the door, maintaining the circuits
disconnected.
Shape
1ISO14119 1ISO14119, EN1088
IEC60947-5-1 IEC60947-5-1
Aoplicable EN60947-5-1 (TUV approved) EN60947-5-1 (TUV approved)
sfp qorde |GS-ET-18 (TUV approved) GS-ET-19 (TUV approved)
andaaras |y 508 (UL listed) UL508 (UL listed)
CSA C22.2 No. 14 (c-UL listed) CSA C22.2 No.14 (c-UL listed)
GB14048.5 (CCC approved GB14048.5 (CCC approved)
@) . C€ () ‘ 3
LISTED LISTED
Page
Product Interlock Switch with Solenoid
HS1C Interlock Switches with Solenoid HS1C-K Interlock Switches with Solenoid and
Locks door during machine operation. The door is unlocked Hostage Key
by a solenoid lock-release signal indicating that the machine || ocks the door/key during machine operation. Removing the
has stopped completely, and disconnecting the circuit. key unlocks the door, maintaining the circuits disconnected.
Shape
1ISO14119, EN1Q88, IEC60947-5-1
EN60947-5-1 (TUV approved)
Applicable |GS-ET-19 (TUV approved)
Standards UL508 (UL listed)
CSA C22.2 No.14 (c-UL listed)
GB14048.5 (CCC approved)
Mark c@us % C € C@US @ c €
LISTED LISTED
Page 106 114

atm-treichl.de +49 2166 958545




Interlock Plugs/Interlock Switch Accessories Selection Guide

Interlock Plugs

Product
Box Type with Cable Door Lock Panel Mounting
HS1P (interlock plug unity |HS1P HS1C-P HS2P
Used to detect the open/close (solenoid interlock plug unit) | (door lock interlock plug unit) | (panel mounting interlock
door status by chaining the Used to detect the open/close | Removing the plug unlocks plug)
guard door. door status by chaining the | the door, maintaining the Ideal for using as a portable
guard door. Door is locked circuit disconnected. Solenoid | plug to bring into hazardous
during operation. type locks the plug during areas.
operation.
Shape i 9 L
‘i@ f "ﬁ
o - eyl
{l ?ii}\.\ !-1 : "
"\\! i
Applicable . . .
Standards UL498, UL508 (UL Listed), CSA C22.2 No.14 (c-UL Listed), CSA C22.2 No. 182.1
Mark c us
LISTED
Page 119 119 | 122 128
Product HS5 Series Door Handle HS5 Series Sliding Actuator HS5 Series Plug Actuator
Actuator
o =
p—
Shape l
. /
.
Page 68 76 78
Product HS5 Series Padlock Hasp g zzz/gg,\:/sg:m aloes Actuator with Plastic Holder
Shape
Page 80 82 130
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ISO / IEC Standards and Interlock Switches

ISO / IEC Standards and Interlock Switches

ISO 12100-2

&,

Guard and protec-
tive devices shall
be used to protect
persons whenever
inherently safe
design does not
reasonably make
it possible either
to remove hazards
or to sufficiently
reduce risks.

1ISO 12100-2

5.2 Selection and
implementation of
guards and protec-
tive devices

5.2.1 General

As the need for
frequency of
access increases
this inevitably leads
to the fixed guard
not being replaced.
This requires the
use of an alterna-
tive protective
measure (movable
interlocking guard,
sensitive protective
equipment).

ISO 14119

(EN 1088)

5.7 Design to
minimize defeat
possibilities
Interlocking
devices shall be
designed and
instructions for
their installation
and maintenance
shall be given so
that they cannot
be defeated in a
simple manner.

General Plant

On small equip-
ment with small

Environment

Model / Shape

Applicable Standards

Marks

Page

HS6B Thin Plastic

mounting space

1SO14119

EN1088

IEC60947-5-1

ENB0947-5-1 (TUV approved)
GS-ET-15 (TUV approved)
UL508 (UL-listed)

CSA C22.2 No. 14 (c-UL-listed)
GB14048.5

@. S

USTED

ces

HS5D
Miniature
Plastic

-y

EN ISO14119
IEC60947-5-1

EN60947-5-1 (TUV approved)
GS-ET-15 (TUV approved)
UL508 (UL listed)

CSA C22.2 No. 14 (c-UL
listed)

GB14048.5 (CCC approved)

. & C€

LT

@oege

25

HS2B Plastic

—| On large equipment

Sputtering or blow

i3

f'4tu

1SO14119

EN1088

IEC60947-5-1
EN60947-5-1

(TUV approved)
GS-ET-15 (TUV approved)
UL508 (UL listed)

CSA C22.2 No.14

(c-UL listed)

c@us @

LISTED

eom

100

HS1B Rugged Die-cast
Aluminum

Locking necessary
for production
purposes (not for
safety reasons)

On small and
lightweight door

v Continued on the next page

with small mount-
ing space

4 f‘-

1ISO14119, EN1088
IEC60947-5-1
ENG0947-5-1

(TUV approved)
GS-ET-15 (TUV approved)
UL508 (UL listed)

CSA C22.2 No.14

(c-UL listed)

E@HS @

LSTED

ceem

100

HS6E with Solenoid
Interlock

On aluminum
frame guard or
small equipment
with small mount-
ing space

1ISO14119

IEC60947-5-1

EN60947-5-1 (TUV approved)
EN1088 (TUV approved)
GS-ET-19 (TUV approved)
UL508 (c-UL listed)

CSA C22.2 No. 14

(c-UL listed)

12

HS5E with
Solenoid
Interlock

General Plant

1SO14119, 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)

31

HS5E-K with
Key Interlock

1SO14119, 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)

50

HS1L with
Solenoid
Interlock

Environment

1SO14119

IEC60947-5-1

ENB0947-5-1 (TUV approved)
GS-ET-19 (TUV approved)
UL508 (UL listed)

CSA C22.2 No. 14

(c-UL listed)

GB14048.5 (CCC approved)

84

Note: Can be used as a safety product only when using in combination
with safety relay module.
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ISO / IEC Standards and Interlock Switches

Continued from the previous page

ISO 14119
(EN1088)

7. Selection of

an interlocking
device

7.4 Stopping time
and access time
An interlocking
device with guard
locking shall be
used when the
stopping time

is greater than
the time (called
access time, see
3.9) taken by a
person to reach
the danger zone.

ISO 14119

(EN 1088)

5 Provisions

for the design

of interlocking
devices

5.5 The part [bolt]
intended to lock
the guard shall be
“spring-applied -
power-released.”

General Plant
Environment

Heavy or large
door such as
machine tools,
which require high
locking strength.

Possible sputtering
or blow

Model / Shape Applicable Standards Marks Page
HSGE Spring Lock 15014119
(slim plastic) IEC60947-5-1
EN60947-5-1 ~
(TUV approved) oUL)us Y
On small and EN1088 (TOV approved) | 9. = 12
lightweight door GS-ET-19 (TUV approved) €[
with small mount- UL508 (c-UL listed)
ing space CSA C22.2 No. 14
L (c-UL listed)
HS5E Spring Lock 1ISO14119,
(Slim plastic) IEC60947-5-1,
Eltlﬁ})947 -5~ 1d
i approve
On aluminum gmoss GS-ET- mus .
frame guard or E‘JI'UV approved), 31
small equipment === L508 BL recogmzed) C E @ @
with small mount- GCSA 022 No. 14
. c-UL reco mzed)
ing space 53
CCC approved)
HS5E-K Key [~ 1ISO14119,
Interlock IEC60947-5-1
(Slim plastic) EN60947-5-1
(TOV approved) L\ o
- EN1088, GS-ET-19 50
(TUV approved) ce @ =]
UL508 (UL recognized)
CSA C22.2 No. 14
(c-UL recognized)
HS1L with Solenoid 1ISO14119
Interlock IEC60947-5-1
EN60947-5-1
(TUV approved)
Frequent manual GS-ET-19 (TUV ®.S
unlocking for I approved) o 84
maintenance and UL508 (UL listed) €M
inspection. CSA C22.2 No. 14
(c-UL listed)
GB14048.5
(CCC approved)
HS1E-K with Solenoid ISO14119, EN1088
Hostage control Lock (Plastic with high IEC60947-5-1
is required on actuator retention force, | EN60947-5-1
systems such as with hostage key) (TUV approved)
large system (to GS-ET-19 . &
ensure operators’ (TUV approved) P 92
sfty Lsreie | C€00
’ .2 No.14 (c-
carrying a key) listed) (
GB14048.5
G (CCC approved)
HS1C with Spring Lock
(rugged diecast aluminum)
1ISO14119, EN1088, 106
IEC60947-5-1
EN60947-5-1
(TUV approved)
Hostage control GS-ET-19 0.
is required on HS1C-K with Hostage Key |(TUV approved) ay
systems such as (rugged diecast aluminum) |UL508 (UL listed) e
large system (to CSA C22.2 No.14
ensure operators’ (c-UL listed)
safety by GB14048.5 14

carrying a key)

(CCC approved)

atm-treichl.de +49 2166 958545




HS6B Subminiature Interlock Switches

World-class compactness with three poles of contacts.

* World’s smallest switch: 30 x 15 x 78 mm

* Dual contacts and monitor contacts achieve the highest safety cat-
egory (ISO 13849-1, EN 954-1)

* Two actuator entry slots provide flexibility for installation options.

* Integral cable design minimizes wiring, preventing wiring mistakes.

* Can be mounted in two directions.

* Degree of protection (contacts): IP67 (IEC 60529)
Housing allows drainage.

door)

Vertical/horizontal Angle
Adjustable Actuator (for hinged

Right-angle Actuator
(SUS304) AN _,_.,99

* NC contacts are direct opening action (IEC/EN 60947-5-1). = -
* Proprietary actuators prevent unauthorized opening of the contacts
(1ISO14119, EN1088). \
Straight Actuator
(SUS304)
W.8@CES O
LISTED
Interlock Switch ™ eg
. . Part No.
Contact Configuration | Cable Length (Package quantity: 1)
INC-1NO m HS6B-11B01 Specifications
Zb
W12 O 3m HS6B-11B03 Broes
W 5m HS6B-11B05 IEC60947-5-1
EN60947-5-1 (TUV approved)
2NC im HS6B-02B01 T GS-ET-15 (TUVapproved)
2o pplicable Standards  |yL508 (UL-listed)
H—=T—12 0 3m HS6B-02B03 CSA C22.2 No. 14 (c-UL-listed)
31 32 © 5m HS6B-02B05 GB14048.5 (CCC approved)
IEC 60204-1/ EN 60204-1
2NC-1NO . 1im HS6B-12B01 (applicable standards for use)
-+ —
1 T 12 O HS6B-12B . s 2006/95/EC (Low Voltage Directive)
o % O sm S6 03 Applicable Directive {,46/45/E¢ (Machinery Directive)
— 5m HS6B-12B05 i
SN _(?peratln? —25 to +70°C (no freezing)
3NC 1m HS6B-03B01 AL
+- 2 Relative Humidity 45 to 85% (no condensation)
; +— ;z % 3m HS6B-03B803 Storage Temperature  |-40 to +80°C (no freezing)
g —T 3 =) 5m HS6B-03B05 Pollution Degree 3
« Contact configuration shows the status when the actuator is inserted. %ﬁ;g: Withstand 4KV
Actuators Between live and dead metal parts:
PartNo Insulation Resistance 100 MQ minimum
Description . (500V DC megger) Between terminals of different poles:
e (PaCkage quantity: 1) 100 MQ minimum
Straight Actuator HS9Z-A61 300 mQ maximum (initial value, 1m cable)
Right-angle Actuator HS9Z-A62 Contact Resistance 500 mQ maximum (initial value, 3m cable)
700 mQ maximum (initial value, 5m cable)
Horizontal/vertical Angle Adjustable HS9Z-A65 Electric Shock
Actuator (for hinged doors) (Note) HS9Z-A66 Protaction Class Class Il (IEC 61140)

Note: Select an actuator that moves in the direction required by the
hinged door and interlock switch (see pages 9 and 10).

Contact Ratings

Rated Insulation Voltage (Ui) 300V
Rated Current (Ith) 2.5A
Rated Voltage (Ue) * 30V | 125V | 250V
AC Resistive load (AC-12) — | 25A | 15A
Rated Inductive Load (AC-15) — | 15A | 0.75A
Current
(le) * e Resistive load (DC-12) 25A | 11A | 0.55A
Inductive Load (DC-13) 2.3A | 0.55A | 0.27A

* Minimum applicable load (reference): 3V AC/DC, 5mA
Approved ratings

AC-15 240V/0.75A

DC-13 250V/0.27A
DC-13 30V/2.3A

240V AC/0.75A Pilot Duty
250V DC/0.27A Pilot Duty
C300

Q300

AC-15 240V/0.75A
DC-13 30V/2.3A

TOV

UL/c-UL

CCC

Degree of Protection

IP67 (IEC 60529)

Shock Resistance

Operating extremes:
Damage limits:

300 m/s?(30G)
1000 m/s? (100G)

Vibration Resistance

Operating extremes:

5 to 55 Hz, amplitude 0.5 mm
Damage limits:

30 Hz, amplitude 1.5 mm

Actuator Operating
Speed

0.05t0 1.0 m/s

Direct Opening Travel

8 mm minimum

Direct Opening Force

60N minimum

Operating Frequency

1200 operations/h

Mechanical Durability

1,000,000 operations minimum (GS-ET-15)

Electrical Durability

100,000 operations minimum

(operating frequency 1200 operations/h,
load AC-12 250V/1.5A, DC-12 250V/0.2A)
1,000,000 operations minimum

(operating frequency 1200 operations/h,load 24V

AC/DC, 100mA)

Conditional
Short-circuit Current

50A (250V) (Use 250V/10A fast-blow fuse for
short- circuit protection.)

Housing Color

Black

Cable

UL2464 No. 20 AWG (6-core)

Weight (approx.)

120g (HS6B-*+*x01, cable length 1m)
2709 (HS6B-##+03, cable length 3m)
4209 (HS6B-**+05, cable length 5m)

8 atm-treichl.de
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HS6B Subminiature Interlock Switches

Dimensions
Interlock Switch

Slot Plug (Note 1)
(supplied)

Note 1: Plug the unused actuator
entry slot using the slot plug
supplied with the interlock switch.

<
o
—

10.4
|Zan
ool 7/ 0
1 ol © ];g
0 ™) N h
- [} 0
=) L N
15 -~ 35 e

(58)

==

©)

Using the HS9Z-A61 Straight Actuator

(12.641)*
30.8

0.8 fl
. it | 1
g |
— [o0)
P i @ o
b / OT )
=) . |
Actuator Stop ‘
{Note 2) \
(supplied) l
o ' o

(07.6)

Using the HS9Z-A62 Right-angle Actuator

()

* Actuator center position

(21.4)

[(14),

40.1+1*

Actuator Stop
(Note 2) (supplied)

22.6+1%

N

(41.4)

Mounting Hole Layout

20 to 22

—¢
2-M4 Screws

(94.3 or M4 tapped)

The interlock switch can be
mounted in two directions.

Using the HS9Z-A65/A66
Angle Adjustable Actuator

(25)
28.8 |22.6+17
0.8
I
[Te) [ee]
N P / O 4
h A | Sl
_J '
st
5 ;
i |
Actuator Stop ‘
(Note 2) (supplied) E—

Actuator Dimensions
Straight Actuaor (HS9Z-A61)
20.9

43.2

.2

mounted (5)
5

When

2-09

Rubber Bushing

(Note 2)

Right-angle Actuator (HS9Z-A62)

When mounted (33.8)
When
mounted (5.6)

e b
E |

When mounted (5)

2-09

‘ Rubber
—1 Bushing

(Note 2)

34

Actuator Stop (supplied)

Angle Adjustmentable Actuator (HS9Z-A65)

Horizontal Adjustment

Orienting Insert

o
Vertical Adjustment
13
Actuator Stop (supplied)

Orienting Insert

0.8

35
1.2

Angle Adjustment

175 2

5.5

(M3 Hexagon Socket Head Screw)

16.8

L)

25

Angle Adjustment
(M3 Hexagon
Socket Head Screw)

f%

Bo

0/8\9)

The orientation of actuator adjustment (horizontal/vertical) can be
changed using the orienting insert (white plastic) installed on the
back of the actuator.

The base is made of glass-reinforced PA66 (66 nylon).

Angle adjustment screws are stainless steel. When using adhesive

on screws, take material compatibility into consideration.

Note 2: After mounting the actuator, remove the actuator
stop from the interlock switch.

Horizontal Adjustment

Straight/Right-angle

Actuator -
2-M4 Screws  / &

Angle Adjustmentable Actuator
(HS9Z-A66)

The HS9Z-A65 and HS9Z-A66 have the
metal key inserted in opposite directions.
Horizontal Adjustment

Angle Adjustment
(M3 Hexagon Socket Head Screw)

Vertical Adjustment

Angle Adjustment
(M3 Hexagon Socket Head Screw)

Actuator Stop (supplied)
(Note 2)

7%3
o
N

Orienting Insert

T
’-”"”"«

%

7 7/
7/
) 74
"{// A/’

$7rrrrrdl)

Vertical Adjustment

Actuator Mounting Hole Layout

f‘ﬂﬁ

(04.3 or M4 tapped)

Angle Adjustable Actuator

25
p—b
2-M4 Screws

(04.3 or M4 tapped)

atm-treichl.de
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HS6B Subminiature Interlock Switches

Contact Configuration and Operation Chart

Model Contact Configuration Contact Operation COart
0.8 (Actuator Mounting Reference Position)
|
0 55 5.8 28.2 (Travel: mm)
HS6B-11 INC-1NO 4 !
11 ‘ 12 ©® 11-12 !
33— 1 ——34 33-34 | [ ]: Contact ON (closed)
Zb ‘
= : .
HS6B-02 NG 1 ‘ 12 O 1112 ‘ [ ]:Contact OFF (open)
5 o
31 32 O 31-32 1
Zb !
==
11 ‘ 12 & 112 |
- T
HS6B-12 2NC-INO 21 ‘ 2 O 2122 |
33— 1 —34 33-34 ‘
Zb !
=
1 ; 12 O 112 [ ]
i o S
HS6B-03 3NC 21 w 22 2122 |
31 32 31-32 |
Actuator inserted completely Actuator removed completely

Minimum Radius of Hinged Door

* When using the interlock switch on hinged doors, refer to the
minimum radius of doors shown below. When using on doors
with small minimum radius, use the angle adjustable actuator
(HS9Z-A65 and HS9Z-A66).

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

When using the HS9Z-A62 Right-angle Actuator

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

Door Hinge Door Hinge

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

Door Hinge Door Hinge

When using the HS9Z-A65/HS9Z-A66 Angle Adjustable
Actuator

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

Horizontal Adjustment Vertical Adjustment
omm
Min'u?’\um Radius
L

e — i
L N Door Hinge

50 mm
Minimum Radius
LR Door Hinge
Label

HS9Z-A65 /§\\ \EEE HS9Z-A65 2
HS9Z-A66 N&
I
r

~S50mm_|
Minimum Rais

Label

2

ors
HS9Z-A66 )
& <O

J
: ‘ 50 mm

Minimum Ragiiys

Door Hinge Door Hinge

|

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

Horizontal Adjustment Vertical Adjustment

10«\:\\?\36\“5 K Door Hinge ,m«‘\z\“?\ad‘“e K Door Hinge
N o)
T e
\\
Label Label
HS9Z-A65 Q HS9Z-A65 !
T et
HS97-A66 g HS9Z-A66 / p
N =
NG N
Ml’””u,,h 2 Door Hinge M'”/'/nu,no'h,,, Door Hinge
Qaq,zls '960',-08

Actuator Angle Adjustment for the HS9Z-A65/HS9Z-A66

¢ Using the angle adjustment screw, the actuator angle can be
adjusted (see figures on page 9).

Adjustable angle: 0 to 20°

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

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

o After adjusting the actuator angle, apply Loctite to the adjust-
ment screw so that the screw will not become loose.

10 atm-treichl.de
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HS6B Subminiature Interlock Switches

Safety Precautions

« In order to avoid electric shock or fire, turn power off be-
fore installation, removal, wiring, maintenance, or inspec-
tion of the interlock switch.

o If relays are used in the circuit between the interlock
switch and the load, use only safety relays, since welded
or sticking contacts of standard relays may invalidate the
functions of the interlock switch. Perform a risk assess-
ment and make a safety circuit which satisfies the require-
ments 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, other-
wise a malfunction or an accident may occur.

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

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.

o If the operating atmosphere is contaminated, use a protec-
tive cover to prevent the entry of foreign objects into the
interlock switch through the actuator entry slots.

¢ Entry of a considerable amount of foreign objects into the
interlock switch may affect the mechanism of the interlock
switch and cause a malfunction.

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

o 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.

¢ Cover the unused actuator entry slot using the slot plug
supplied with the interlock switch.

Mounting

Mount the interlock switch on the
machine. Mount the actuator on the
hinged door.

Note: When mounting an actuator, make sure
that the actuator enters into the slot in
the correct direction, as shown on the
right.

Recommended Screw Tightening Torque

e Interlock switch (M4 screw): 1.0 to 1.5 N-m

e Actuator (M4 screw): 1.0 to 1.5 N-m

¢ Mounting bolts are not supplied, and must be purchased
separately by the user.

Note: The above recommended tightening torque of the mounting
screw is the value 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.

Cable

¢ Do not fasten or loosen the gland at the bottom of the
interlock switch.

¢ When bending cable during wiring, make sure that the
cable radius is kept at 40 mm minimum.

e When wiring, make sure that water or
oil does not enter from the end of
cable.

(100)

Wire ldentification

¢ Wires can be identified by color and/or a white line printed

on the wire.
Colored Insulation

1 Orange/White | 4 Brown
2 Blue/White 5 Blue
3 Brown/White 6 Orange Dummy Insulation

(black)

Terminal Number Identification

* When wiring, the terminal number on each contact can be
identified by wire color.

» The following diagrams show a safety (main) contact and
one or two auxiliary contacts for two-contact and three-
contact types.

1NC-1NO 2NC
Zb Zb
il el ) )
Blue 11 ‘ 12 Blue/White ~ Blue 11 = Blue/White

Orange 33— _L—— 34 Orange/White Orange 31 32 Orange/White

2NC-1NO 3NC
Zb Zb
Blue 11— T 12Blue/White  Blue 11 — = ——12Bluenite
|
Brown 21 22 Brown/White  Brown 21 i 22 Brown/White

Orange 33— _L—— 34 Orange/White Orange 31 32 Orange/White

¢ When wiring, cut any dummy insulation (black) and any
unused wires at the end of the jacket to avoid incorrect
wiring.

atm-treichl.de
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HS6E Subminiture Interlock Switches with Solenoid

Small interlock switch with five poles and solenoid.

Ideal for applications in tight spaces.

e Compact body: 75 x 15 x 75 mm
15-mm-wide, thinnest solenoid interlock switch in the world.

» Reversible mounting and angled cable allow four actuator insertion
directions.

¢ Energy saving. 24V DC, 110 mA (solenoid: 100 mA, LED: 10 mA).
Can be driven directly by a controller.

» Manual unlocking possible on three sides.

¢ LED indicator shows solenoid operation

Spring Lock

» Automatically locks the actuator without power applied to the sole-
noid.

e After the machine stops, unlocking is completed by the solenoid.

» Manual unlocking is possible on three sides in the event of power
failure or maintenance.

Solenoid Lock

» The actuator is locked when energized.

* The actuator is unlocked when de-energized.

 Flexible locking function can be achieved, for an application where
locking is not required and sudden stopping of a machine must be

prevented. @

C us TUV

W &3 CE€E= [O
Ratings

Contact Ratings

300V (door monitor contact)

150V (lock monitor contact)

30V (between LED or solenoid and
ground)

Operating temperature —25 to 35°C
2.5A (up to 2 circuits)
1.0A (3 or more circuits)
Operating temperature 35 to 50°C
1.0A (1 circuit)
0.5A (2 or more circuits)

Rated Insulation Voltage (Ui) (Note 1)

Rated Thermal Current (lth)

(SUS304)

Straight Actuator

Horizontal/Vertical Angle Adjustable Actuators

A b

K 00 v 0°

Right-angle Actuator (SUS304)

Specifications

Applicable Standards

1SO14119

IEC60947-5-1

EN60947-5-1 (TUV approved)
EN1088 (TUV approved)
GS-ET-19 (TUV approved)
UL508 (c-UL listed)

CSA C22.2 No. 14 (c-UL listed)

IEC 60204-1/EN 60204-1 (applicable standards for use)

Solenoid/Indicator

Spring Lock ‘
24V DC (100% duty cycle)

110 mA (solenoid 100 mA, LED 10 mA)
(initial value)

Locking Mechanism
Rated Voltage

Solenoid Lock

Rated Current

Coil Resistance 240Q (at 20°C)

Pickup Voltage Rated voltage x 85% maximum (at 20°C)
o |Dropout Voltage Rated voltage x 10% minimum (at 20°C)
o
< |Maximum Continuous
§ Applicable Voltage Rated voltage x 110%

Maximum Continuous )

Applicable Time Continuous

Insulation Class Class F
g Light Source LED
2 |lllumination Color Green

Operating . o ]
Rated Voltage (Ue) 30V 125V 250V Temperature 2510 +50°C (no freezing)
- % c Resistive load (AC-12) — 2A — Relative Humidity 45 to 85% (no condensation)
" é g 4 Inductive Load (AC-15) — 1A — Storage Temperature |—40 to +80°C (no freezing)
2 e g . Resistive load (DC-12) 2A 0.4A — Pollution Degree 3
= |2 : PP
5|=2 Inductive Load (DC-13) 1A 0.22A _ Impulse Withstand '\D"gc',': & C',‘:]‘f{‘oing:‘c'fj‘:{‘;"‘s“:('{f 15KY
35 o [Resistive load (AC-12) _ 2.5A 15A Vel Between solenoid/LED and ground: 0.5 kV
8 |5= A Inductive Load (AC-15) _ 1.5A 0.75A Insulation Resistance | Between live and dead metal parts: 100 MQ minimum
gl=8 e [ (E oEA T1A 0.55A (500V DC megger) Between terminals of different poles: 100 MQ minimum
3 € DC esistive load (DC-12) S . 8 300 mQ maximum (initial value, 1m cable)
a Inductive Load (DC-13) 2.3A 0.55A 0.27A Contact Resistance 500 mQ maximum (initial value, 3m cable)
700 mQ maximum (initial value, 5m cable)
* Minimum applicable load (reference value): 3V AC/DC, 5 mA :
i Eletric Shock Class Il (IEC 61140)
Approved ratings ,
Degree of Protection | IP67 (IEC 60529)
TUV UL/c-UL CCC ;
= . Operating extremes: 100 m/s2(10G)
) 240V AC/0.75A Pilot Duty Shock Resistance | poaoefimits: 1000 m/s? (100G)
Door AC-15240V/0.75A | 550y /0,27 Pilot Duty | AC-15 240V/0.75A
Monitor [ DC-13 250V/0.27A | ~aq DG-13 30V/2.3A Vibration Resist Operating extremes: 10 to 55 Hz, amplitude 0.35 mm
Contact | DC-13 30v/2.3A Q300 ’ foration REsISIaNCe | pamage limits: 30 Hz, amplitude 1.5 mm
~ . Actuator Operating
Lock AC-15 125V/1A 125V AC/1A Pilot Duty AC-15 125V/A Gaocd 0.05to 1.0 m/s
Monitor DC-13 125V/0.22A 125V DC/0.22A Pilot Duty DGC-13 30V/1A
Contact | DC-13 30v/1A DC-13 30V/1A Pilot Duty Direct Opening Travel | 8.0 mm minimum

Direct Opening Force

60N minimum

Actuator Retention
Force

500N minimum (GS-ET-19)

Operating Frequency

900 operations/h

Mechanical Durability

1,000,000 operations minimum (GS-ET-19)

Electrical Durability

100,000 operations minimum (rated load)
1,000,000 operations minimum (24V AC/DC, 100 mA)
(operating frequency 900 operations/h)

Conditional
Short-circuit Current

50A (250V)
(Use 250V/10A fast-blow fuse for short-circuit protection.)

Cable

UL2464, No. 22 AWG
(12-core: 0.3 mm? or equivalent/core)

Cable Diameter

@7.6 mm

Weight (approx.)

220g (1m cable)
410g (3m cable)
6009 (5m cable)

—_
N
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HS6E Subminiture Interlock Switches with Solenoid

Standard

Lock Mechanism

Circuit Number

Contact Configuration

Cable Length

Part No.

(When inserted) (When ON)

L im HS6E-L44B01-G
| wbek
F A2 A1
L Main Circuit: INC+1NC, Door Monitor Circuit: 2NC 3m HS6E-L44B03-G
Lock Monitor Circuit: 1NO
Main Circuit: %M
Monitor Circuit: 2144 22 53 | 54 5m HS6E-L44B05-G
Monitor Circuit: @M f
Main Circuit: INC+1NC, Door Monitor Circuit: 2NC
Lock Monitor Circuit: INC m HS6E-M44B01-G
M Main Circuit: 11 4 12 414 42 3m HS6E-M44B03-G
Monitor Circuit: & 21 j\N 22 51 j\ 52
Spring Lock Monitor Girouit: (31 432 5m HS6E-M44B05-G
Main Circuit: INC+1NC, Door Monitor Circuit: INC, 1INO
Lock Monitor Circuit: INO m HS6E-N44B01-G
N Main Circuit: 1141 12 a14| 42 3m HS6E-N44B03-G
Monitor Circuit: @M 53 | 54
Monitor Circuit: 33 | 34 - - .
- 5m HS6E-N44B05-G
Main Circuit: INC+1NC, Door Monitor Circuit: 1NC, 1NO
Lock Monitor Circuit: INC im HS6E-P44B01-G
P Main Gircuit: )11 12 41 4 3m HS6E-P44B03-G
Monitor Circuit: 21422 5141 52
Monitor Circuit: &)ﬁ&l 5m HS6E-P44B05-G
(When inserted) (When ON)
Lo im HS6E-L7Y4B01-G
| wbek
A A2 A1
L Main Circuit: INC+1NC, Door Monitor Circuit: 2NC 3m HS6E-L7Y4B03-G
Lock Monitor Circuit: 1NO
Main Circuit: %1&\12—41~;¥42
Monitor Circuit: 214 22 53 | 54 5m HS6E-L7Y4B05-G
Monitor Circuit: @C‘M f
Main Circuit: INC+1NC, Door‘Monitor Circuit: 2NC
Lock monitor Circuit: INC im HS6E-M7Y4B01-G
M Main Gircuit: 11 1L 12 414 42 3m HS6E-M7Y4B03-G
Monitor Circuit: @M M
Solenoid Lock Monitor Cireuit: 31 432 ‘ 5m HS6E-M7Y4B05-G
Main Circuit: INC+1NC, Door Monitor Circuit: 1INC, 1NO
Lock Monitor Circuit: 1INO im HS6E-N7Y4B01-G
N Main Circuit: 114 12 414| 42 3m HSBE-N7Y4B03-G
Monitor Circuit: 21422 53 | 54
Monitor Circuit: 383 | 34 - _ _
- = 5m HS6E-N7Y4B05-G
Main Circuit: INC+1NC, Door Monitor Circuit: 1INC, 1NO
Lock Monitor Circuit: INC 1m HSGE-P7Y4B01-G
P Main Gircuit: &) 11 12 41 42 3m HS6E-P7Y4B03-G
Monitor Circuit: @M 514 52
Monitor Circuit: 337/{ﬁ34 5m HS6E-P7Y4B05-G

* The contact configurations show the contact status when the actuator is inserted and locked.
* LED color is G (green) only.
* Actuators are not supplied with the interlock switch and must be ordered separately.

atm-treichl.de +49 2166 958545
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HS6E Subminiture Interlock Switches with Solenoid

5-circuit Independent Output

Lock Mechanism

Circuit Number

Contact Configuration

Cable Length

Part No.

Lock Monitor
(When solenoid is OFF)

Door Monitor
(When inserted)

Lo im HS6E-VL44B01-G
LU ) )
= A2 A1l
VL Door monitor circuit: 3BNC  Lock monitor circuit: INC, TNO 3m HS6E-VL44B03-G
Monitor Circuit: %11 i 12 414 42
Monitor Circuit: @214 22 53 | 54 2 ~
Monitor Gircuit: (31 32 - 5m HS6E-VL44B05-G
Door monitor circuit:3NC Lock monitor circuit: 2NC
| ! im HS6E-VM44B01-G
Monitor Circuit: & 1M 44 42 : i
M Monitor Circuit: 21+ 22 51452 sm HS6E-VM44B03-G
Monitor Circuit: @C’M !
| 5m HS6E-VM44B05-G
Spring Lock
Door monitor circuit: 2NC, INO Lock monitor circuit: 1INC, 1INO
' ' im HS6E-VN44B01-G
Monitor Circuit: @ 11 j\ 12 M
VN Monitor Circuit: & 21 4 22 53 | 54 3m HS6E-VN44B03-G
Monitor Circuit: 33 | 34 —
——
‘ 5m HS6E-VN44B05-G
Door monitor circuit: 2NC, 1INO Lock monitor circuit: 2NC
, | im HS6E-VP44B01-G
Monitor Circuit: & 1M M : )
VP Monitor Circuit: & 21 22 5141 52 3m HS6E-VP44B03-G
Monitor Circuit: 33 | 34
/Lﬁ
5m HS6E-VP44B05-G
Door monitor Lock monitor
(When in‘ser‘ted) (When solenoid is off) 1im HS6E-VL7Y4B01-G
\ \ (+) (=)
A A2 Al
VL Door monitor circuit: 3NC  Lock monitor circuit: 1NC, 1NO 3m HS6E-VL7Y4B03-G
Monitor Circuit: @11+ 12 4144 42
Monitor Circuit: @21 }\L 22 537 i 54 HS6E-VL7Y4B05-G
Monitor Circuit: &) 31 j\ 32 f sm
Door monitor circuit: 3BNC  Lock monitor circuit: 2NC
| ! im HS6E-VM7Y4B01-G
VM Monitor Circuit: @ 11 }\V\i 12 ‘M 3 HS6E-VM7Y4B03-G
Monitor Circuit: & 21 22 514 62 m
Monitor Circuit: @M !
i 5m HS6E-VM7Y4B05-G
Solenoid Lock
Door monitor circuit: 2NC, INO Lock monitor circuit: INC, INO
: i im HS6E-VN7Y4B01-G
Monitor Circuit: & 1M ‘M ) _
VN Monitor Circuit: & 21 +i 22 53 | 54 3m HSGE-VN7Y4B03-G
Monitor Circuit: 33 | 34 —
P
‘ 5m HS6E-VN7Y4B05-G
Door monitor circuit: 2NC, INO Lock monitor circuit: 2NC
, | im HS6E-VP7Y4B01-G
Monitor Circuit: © 1M AM ) _
VP Monitor Gircuit: ©21 422 514 | 52 3m HS6E-VP7Y4B03-G
Monitor Circuit: 33 | 34
/ﬁ
5m HS6E-VP7Y4B05-G

* The contact configurations show the contact status when the actuator is inserted and locked.
* LED color is G (green) only.
* Actuators are not supplied with the interlock switch and must be ordered separately.
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HS6E Subminiture Interlock Switches with Solenoid

Actuator
Shape Part No. Remarks
Straight Actuator
X The retention force of HS9Z-A61 actuator is 500N maximum.
= HS9Z-A61 Do no apply excessive load, otherwise the actuator may fall off the
S G. door.
Right-angle Actuator The retention force of HS9Z-A62 actuator is 100N maximum.
Do no apply excessive load, otherwise the actuator may fall off the
N ) HS9Z-A62 door.
~4 © When retention force of 100N or more is required, use the HS9Z-
AB2S actuator.
Right-angle Actuator with Mounting Plate
The retention force of HS9Z-A62S actuator is 500N maximum.
D ©- HS9Z-A62S Do no apply excessive load, otherwise the actuator may fall off the
@ door.
Horizontal/Vertical Angle Adjustable Actuator
q HS9Z-AB5 | The HS9Z-AB5 and HS9Z-A66 have the metal key installed in
3 opposite directions. Select actuator by determining the required
moving direction in consideration of the door and interlock switch.
Horizontal/Vertical Angle Adjustable Actuator See pages 17, 22, and 23.
The retention force of HS9Z-A65 and HS9Z-A66 actuators is 500N
q HS9Z-A66 maximum.

Part No. Development

HSG6E-L44B05-G

Circuit Code

Main Circuit Door Monitor  Lock Monitor
Circuit Circuit

L: 1NC+INC 2NC 1NO

M: INC+INC 2NC 1NC

N: 1NC+1NC 1NC, 1INO 1NO

P: 1NC+1NC 1NC, 1INO 1NC

VL: — 3NC 1NC, 1INO

VM: — 3NC 2NC

VN: — 2NC, 1INO 1NC, 1NO

VP: — 2NC, 1INO 2NC

Solenoid Unit Voltage/Lock Mechanism
4: 24V DC/Spring Lock
7Y: 24V DC/Solenoid Lock

Indicator Color
G:green

Cable Length
01:1m

03:3m

05:5m
Housing Color
B: Black

Indicator Voltage
4:24V DC

atm-treichl.de
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HS6E Subminiture Interlock Switches with Solenoid

Dimensions
Interlock Switch

4
10.4

[
15

* Actuator center

When using straight actuator

(HS9Z-A61)

I
< |
37 15
\
46.1
41.8
& 285 _ | |_(22.5) i
|
=T . ‘ —
GRLoR) = - =
0 D@/‘\§§ ‘ RSN SE YR
= !
® 8 0 ] 7 \\\ ////_\
S . ® N\
-
e = S
N N =n=
B
O ] \ © 4
2 °
NZER)
4 /‘\\ﬁ”
</ 1 20 1

(12.621)*

(8)

(14)

When using right-angle actuator
(HS9Z-A62S)

¢ Mounting Hole Layout

Hole for Manual Unlocking
012 (reference)

3-M4 Screw
04.3 or M4 tapped hole)

20.5

Use three mounting screws to
install the interlock switch. The
switch cannot be installed
properly using only one or two
screws, resulting in possible
malfunction.

Manual Unlocking Key

3-M4 Screw
(04.3 or M4 tapped hole)

|

|

|
Ll

N

28.5

T
|
|
i

41.8

20 to 22

Hole for Manual Unlocking
012 (reference)

20.5
30

78

28.5

41.8

20 to 22

When using horizontal/vertical

angle adjustable actuator
(HS9Z-A65/A66)

22,6%1" | 14 §
e
\L ]
= g3
28 32
o
N2
Actuator Stop
(supplied) (Note1) Actuator Stop

22.6+1"

(25)

(supplied) (Note1)

Note 1: Remove the actuator stop after mounting the actuator.
Note 2: 41.4 when using HS9Z-A62.

* The retention force of the HS9Z-A62 actuator is 100N. When
tensile force exceeding 100N is expected, use the HS9Z-A62S
actuator (with a mounting plate).

Actuator Mounting Reference Position
As shown in the figure on the right, the mounting reference position of the
actuator when inserted in the interlock switch is:

The actuator stop on the actuator lightly touches the interlock switch.
Note: After mounting the actuator, remove the actuator stop from the actuator.

Interlock Switch

Actuator Stop

0.8
48.8

Actuator Stop
(supplied) (Note1)

Door Stop

HS9Z-A61 Actuator,

O
gi O
<
¢ O
O Door Stop

16
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HS6E Subminiture Interlock Switches with Solenoid

Rubber Bushing 1.2 0

13.1

Dimensions
Straight Actuator (HS9Z-A61) Right-angle Actuator (HS9Z-A62) Right-angle Actuator
The retention force of the HS9Z-A62 actuator with Mounting Plate (HS9Z-A62S)
20.9 432 is 100N. When tensile force exceeding 100N is
- : expected, use the HS9Z-A62S actuator. Note: See page 23 for actuator installation.
(15.8)
9»970 14| 15 0.8 . When mounted (33.8)
@ When mounted (33.8) When mounted (6.2) | 0.8

#E @ Ly — When H‘ o

T @ ﬁ—g— ted (5.6 0.8 ]

- mounted (5.6) ; ‘ ]

E =
cc
§ é TR 0 When mounted (10.2)

- :—\1‘—}». @ When mounted (6.2) 14
@ When mounted (5) )
](J Note =T =4 & M Mounting Plate (supplied) [_9}7
ote
2-09 Actuator St lied i Rubber Bushing S, ]
ctuator Stop (supplied) _1 %5 @ [ ?‘Qg(? -
[ IS =2
L/l

@
i

s Rubber Bushing i 12 %
;(Nole) Actuator Stop (supplied) (Note) Actuator Stop (supplied)

Note: The actuator stop is used to adjust the actuator position. Remove the actuator stop after the actuator is mounted.

Angle Adjustable Actuator Angle Adjustable Actuator Actuator Adjustment
(HS9Z-A65) (HS9Z-A66) Orientation

The HS9Z-A65 and HS9Z-AG6 Thelorientation‘ of actuator adjustment
Horizontal Adjustment have the metal key inserted in (horizontal/vertical) can be changed

using the orienting insert (white plastic)

opposite directions. installed on the back of the actuator.

Orienting Insert

1.2

Orienting Insert

Horizontal Adjustment

Angle Adjustment
(M3 Hexagon Socket Head Screw)

7 é?,} Horizontal Adjustment Vertical Adjustment

Angle Adjustment
(M3 Hexagon Socket Head Screw)

Vertical Adjustment
Angle Adjustment

2 (M3 Hexagon Socket Head Screw)
0 d (Note 1)

Actuator Stop (Supplied)
25 Angle Adjustment (/1,,1'93,
- (M3 Hexagon Socket ~

——-— T
°o?
[
(o)
Head Screw) /857

Note: The base is made of glass-reinforced PAG6 (66 nylon). Angle adjustment screws are stainless steel.
When using adhesive on screws, take material compatibility into consideration.

Vertical Adjustment |13 282 |

Orienting Insert

5.
16.8

-
(Y 105

(Note
‘Actuator Stop (supplied)

Actuator Mounting Hole Layout
(horizontal/vertical swing)

25
2-M4 Screw —
(94.3 or M4 tapping screw)

Accessory
Description Part No. Manual Unlock Key Manual Unlock Key
Manual Unlock Key (long) HS9Z-T3 (supplied) (plastic) (long) (metal)
1 ; ° ==
e § S — %

18 6.5 4|

(24.5)

All dimensions in mm.
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HS6E Subminiture Interlock Switches with Solenoid

Circuit Diagrams and Operating Characteristics

Standard - Spring Lock

Interlock Switch Status

Status 1

Status 2

Status 3

Status 4

Unlocking using
Manual Unlock Key

* Door closed

* Machine ready to
operate

* Solenoid
de-energized

* Door closed

* Machine cannot
be operated

* Solenoid
energized

* Door open

* Machine cannot
be operated

* Solenoid
energized

* Door open

* Machine cannot
be operated

* Solenoid
de-energized

* Door closed

* Machine cannot
be operated

* Solenoid
de-energized

Door Status

T

Mo

4

Manually

Circuit Diagram (Example: HS6E-N4)

[ ke

11 12 41 42

—ele—=——eo0—° L aee———
2,22 53,54 | 21,22 53,54 21422 53| 54 21, 22 53 | 54
33034 33,34 33|, 34 33,534
Door Closed (locked) Closed (unlocked) Open Open Closed (unlocked)
HS6E-L4 Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
(When inserted) (When ON)
Door  Lock . -
Monitor Monitor a%%rr"c"lgggg; Cirout ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
pre
ot &1l 12 41i] 42 (f;g%fr“glgggg;g;tggt ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Wonitor Circu: ©215-4 22 53 |54 —
Monitor Circuit @31},\; 32 I('J’rfllémgg;t%%_os'f“" OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HSEE-M4 Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
c B oo S13a | ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
@ | ManCiouit: ©111i12 4140 42
S| Monior Circuit: ©2141_22 5141 52 | Door Monitor Circuit
g Mzmtzrowm':em T30 (door closed) 31-32 ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
= : | Lock Monitor Circui
§ (Iggked;’g':f’gzc'm“" ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
(&) - : :
ko] HS6E-N4 i Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
c : ‘
© ! 1
T - Ej%%rr“éllgggg; g'{czlgt ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
O | ManCicut: Q114112 414! 42
= | woniorCireui: ©2134 22 53 1| 54 | po L
Monitor Gircut: 33|34 (d‘;‘;rro;’;‘r',‘f’sg_'gi”" OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
o it OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HS6E-P4 Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
vancreue G141 12 41,1 42 | (ooyoniof Seut | ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit @214 22 514152
onitor Circuit: - 33_ |34 itor Circui
Montor Gt 55, L2 (f;g‘;fr“ggg'n';’ggjgzu" OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
oy Do rout 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)

Main circuit:

Connected to the machine drive control circuit, sending the interlock signals of the protective door.

Monitor circuit: Sends the monitoring signals of open/closed and lock/unlocked statuses of the protective door.

Operation Characteristics (reference)

0 0.8 (Actuator Insertion Position)

Main Circuit

Door Monitor Circuit (door open, NO)

(
Door Monitor Circuit (door closed, NC)
(

Lock Monitor Circuit (unlocked, NO)

Lock Monitor Circuit (locked,

NC)

1.9
55 58

(Locked Position)

28.2 (stroke in mm)

[ ]: Contacts ON (closed)

l:l: Contacts OFF (open)

* The characteristics shown in the chart above are of the HS9Z-A61, -A62, -A65, and -A66 actuators.
For the HS9Z-A62S actuator, subtract 0.6 mm.
* The characteristics show the contact status when the actuator enters an entry slot of an interlock switch.
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HS6E Subminiture Interlock Switches with Solenoid

Standard - Solenoid Lock

Unlocking using
Status 1 Status 2 Status 3 Status 4 Manual Unlock Key
. * Door closed ¢ Door closed * Door open * Door open * Door closed
Interlock Switch Status * Machine ready to |* Machine cannot | Machine cannot | Machine cannot ¢ Machine cannot
operate be operated be operated be operated be operated
* Solenoid * Solenoid * Solenoid * Solenoid * Solenoid
energized de-energized de-energized energized de-energized
Door Status
[ ekl | ub
A2 Al A2 Al
Circuit Diagram (Example: HS6E-N7Y) 1 g, 12 41T42 1 g1y 12 41142
21,0,22 53 | 54 | 21, 22 53 | 54
33,534 33 (.34
Door Closed (locked) | Closed (unlocked) Open Open Closed (unlocked)
HS6E-L7Y Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
(When inserted) (When ON)
Door  Lock . .
- - Door Monitor Circuit
MoLtho(r )Monlto(r ) (d(;%rr cligla?j; Z;FCZL; ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
H R I8 ooer ortr e
; Door Monitor Circuit
van it @114 12 1.l 42 | (door closed) 31-32 ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Wonitor Gircu: ©215-4 22 53 | 54 P
Monitor Circuit: @31)&; 32 (Lfritxgg;t%;%fun OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HSEE-M7Y Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
i 3 Door Monitor Circuit
€ (door closed) 21-22 ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
© Main Circuit: @ 1144 12 414, 42
S| Monitor Gireuit: ©2131 22 5141 52 | Door Monitor Circuit
g Montor ot @312 32 (door closed) 31-32 ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
= | ! Lock Monitor Gircuit
3 3 (Iggke d;’g‘fgz froul ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
O - | 1
o HSGE-N7Y ! Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
c ! |
] i !
o : : Door Monitor Circuit
3 ‘ " | (d‘(’)‘(’)’r CI‘;;‘;Z; oD ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
§ Main Gircuit. @ 1144 12 4141 42
Monitor Cireuit: @214 22 53 | 54 | poor Monitor Gircuit
Vonor v 331 34| (door opan) 83.54 OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
§ i Lock Monitor Circuit
(unlocked) 53-54 OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HS6E-P7Y Main Circuit 11-42 ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
3 § Door Monitor Circuit
Main Cireut: © 115112 41 | 42 (d?)%rr Clgg:é; 2;“;2 ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit: 2144 22 514452
onitor Circui | 34 Door Monitor Circuit
Monior Cicut: - 33 34 ( d‘;‘;rr Og;‘r'];’;s_';i“' OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
Lock Monitor Circuit
(Iggkedfg'fgz trodt ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
. ) ) ) ON (energized) OFF (de-energized)
Solenoid Power A1-A2 (all model) ON (energized) OFF (de-energized) | OFF (de-energized) (Note 2) to(ON (re;e;nergze)d)
Note 1) (Note 2

Main circuit:

Connected to the machine drive control circuit, sending the interlock signals of the protective door.

Monitor circuit: Sends the monitoring signals of open/closed and lock/unlocked statuses of the protective door.
Note 1: Do not attempt manual unlocking while the solenoid is energized.
Note 2: Do not energize the solenoid for a long period of time while the door is open or while the door is unlocked manually using the manual unlock key.

Operation Characteristics (reference)

0 0.8 (Actuator Insertion Position)

1.9

(Locked Position)
55 538 28.2 (stroke in mm)

Main Circuit

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

l:l: Contacts ON (closed)

l:l: Contacts OFF (open)

¢ The characteristics shown in the chart above are of the HS9Z-A61, -A62, -A65, and -A66 actuators.
For the HS9Z-A62S actuator, subtract 0.6 mm.
* The characteristics show the contact status when the actuator enters an entry slot of an interlock switch.

atm-treichl.de +49 2166 958545

19



HS6E Subminiture Interlock Switches with Solenoid

5-circuit Independent Output — Spring Lock

Interlock Switch Status

Status 1 Status 2 Status 3

Status 4

Unlocking using
Manual Unlock Key

* Door closed
* Machine cannot

* Door closed
* Machine ready to

* Door open
¢ Machine cannot

operate be operated be operated
* Solenoid * Solenoid * Solenoid
energized energized energized

* Door open

* Machine cannot
be operated

* Solenoid de-
energized

* Door closed

* Machine cannot
be operated

* Solenoid de-
energized

Door Status

y

Manually
unlocked

Circuit Diagram (Example: HS6E-VN4)

(e

12 41142

[Isas

115512 41I42

1Al 12 41 42 11

0 R

(door closed) 11-12

214,22 53,64 (21,22 53| 54 (215522 53| 64 |21 20 53 | 54 21,22 53, 54
). %), 834 8,34 33|, 84
Door Closed (locked) | Closed (unlocked) Open Open Closed (unlocked)
HS6E-VL4 Door Monitor Circuit

Door monitor  Lock monitor

Door Monitor Circuit

(Wh rted) h
(fnen mie )( )M en OT ) (door closed) 21-22
n )
[QJ A;@AW Door Monitor Circuit
Monitor Gicuit: @144 12 413 42 | (400 closed) 3132
Monitor Cil’CU\TZ®21j\1: 22 53 | 54 | Lock Monitor Circuit
Monitor Circuit: ©314-_32 | (locked) 41-42
1 i Lock Monitor Circuit
! | (unlocked) 53-54
HS6E-VM4 ! i Door Monitor Circuit
! | (door closed) 11-12
3 | Door Monitor Circuit
! 1 (door closed) 21-22
Monitor Circuit: @ 113412 4141 42 [ poor Monitor Circuit
Monitor Gircuit: @215 22 5144 52

(door closed) 31-32

Monitor Circuit: 314432

Lock Monitor Circuit
(locked) 41-42

Lock Monitor Circuit
(locked) 51-52

Door Monitor Circuit
(door closed) 11-12

HS6E-VN4 |

Door Monitor Circuit
(door closed) 21-22

Monitor Circuit: @ 1134 12 414442

Door Monitor Circuit
(door open) 33-34

Model and Contact Configuration

’ - i —T
Monitor Circuit: 3@;ﬁ34

Lock Monitor Circuit
(locked) 41-42

Lock Monitor Circuit
(unlocked) 53-54

Door Monitor Circuit
(door closed) 11-12

Monitor Circuit ©215. 22 53 | 54

HS6E-VP4 |

Door Monitor Circuit
(door closed) 21-22

Monitor Circuit: © 1134 12 4144 42
Monitor Circuit: 2144 22 514152

Door Monitor Circuit
(door open) 33-34

Monitor Circuit: 3@21;54

Lock Monitor Circuit
(locked) 41-42

Lock Monitor Circuit
(locked) 51-52

Solenoid Power A1-A2 (all model)

OFF (de-energized) ON (energized) ON (energized)

OFF (de-energized)

OFF (de-energized)

Monitor circuit: Sends the monitoring signals of open/closed and lock/unlocked statuses of the protective door.

Operation Characteristics (reference)

0 0.8 (Actuator Insertion Position)

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

* The characteristics shown in the chart above are of the HS9Z-A61, -A62, -A65, and -A66 actuators.

55 5.8

1.9 (Locked Position)

28.2 (stroke in mm)

|:| : Contacts ON (closed)

|:| : Contacts OFF (open)

For the HS9Z-A62S actuator, subtract 0.6 mm.
* The characteristics show the contact status when the actuator enters an entry slot of an interlock switch.
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HS6E Subminiture Interlock Switches with Solenoid

5-circuit Independent Output — Solenoid Lock

Interlock Switch Status

Status 1

Status 2

Status 3

Status 4

When using Manual
Unlock Key

* Door closed

* Machine ready to
operate

* Solenoid
energized

¢ Door closed

* Machine cannot
be operated

* Solenoid de-
energized

* Door closed

* Machine cannot
be operated

* Solenoid de-
energized

* Door open

¢ Machine cannot
be operated

* Solenoid
energized

* Door closed

* Machine cannot
be operated

* Solenoid de-energized

Doot Status

- energized
0 =

Manually
unlocked

I s

[

[ wiss

g

(door closed) 11-12

(
A
Circuit Diagram (Example: HS6E-VN7Y) Mg 12 T e 12 ‘”142 312 ‘”142 115512 415542 1 g1 1 i
214y 22 83,|,64 |214,22 53, 64 |215522 58,54 |215.20 53, 54 |[214e22 58
SQESQ“ ?&ggiﬁl 33 [, 34 33,34 33, OQA
Door Closed (locked) | Closed (unlocked) Open Open Closed (unlocked)
HS6E-VL7Y Door Monitor Circuit

Door Monitor - Lock Monitor
(When inserted) When ON

Door Monitor Circuit
(door closed) 21-22

I bt

Door Monitor Circuit
(door closed) 31-32

Monitor Circuit: @ 1144 12 41; 42
Monitor Circuit: @211\‘ 22 53 ! | 54
Monitor Circuit: @31}‘ 32

Lock Monitor Circuit
(locked) 41-42

Lock Monitor Circuit
(unlocked) 53-54

HSBE-VM7Y

Door Monitor Circuit
(door closed) 11-12

Door Monitor Circuit
(door closed) 21-22

Monitor Circuit: @ 114412
Monitor Circuit: 215422 5144 52

Door Monitor Circuit
(door closed) 31-32

Monitor Circuit: 314432

Lock Monitor Circuit
(locked) 41-42

Lock Monitor Circuit
(locked) 51-52

Door Monitor Circuit
(door closed) 11-12

Door Monitor Circuit
(door closed) 21-22

HS6E-VN7Y | !

Monitor Circuit: @ 114412 : 12 414042
Monitor Circuit: 2141 22 53

Door Monitor Circuit
(door open) 33-34

Model and Contact Configuration

(door closed) 11-12

Door Monitor Circuit
(door closed) 21-22

Monitor Circuit: 331 34
’;ﬁ Lock Monitor Circuit
; (locked) 41-42
% Lock Monitor Circuit
! (unlocked) 53-54
HS6E-VP7Y 3 Door Monitor Circuit

Monitor Circuit: @ 114412
Monitor Gircuit: @214+ 22
Mornitor Circuit: - 33_ } 34

Door Monitor Circuit
(door open) 33-34

Lock Monitor Circuit
(locked) 41-42

Lock Monitor Circuit
(locked) 51-52

Solenoid Power A1-A2 (all model)

ON (energized)

OFF (de-energized)

OFF (de-energized)

ON (energized)
(Note 2)

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

Monitor circuit: Sends the monitoring signals of open/closed and lock/unlocked statuses of the protective door.

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

Note 2: Do not energize the solenoid for a long period of time while the door is open or while the door is unlocked manually using the manual unlock key.

Operation Characteristics (reference)

0 0.8 (Actuator Insertion Position)
1.9 (Locked Position)
55 538 28.2 (stroke in mm)

I:l : Contacts ON (closed)

Door Monitor Circuit
Door Monitor Circuit
Lock Monitor Circuit
Lock Monitor Circuit

door open, NO)
door closed, NC)
unlocked, NO)
locked, NC)

I:l : Contacts OFF (open)

* The characteristics shown in the chart above are of the HS9Z-A61,
For the HS9Z-A62S actuator, subtract 0.6 mm.
* The characteristics show the contact status when the actuator enters an entry slot of an interlock switch.

-A62, -A65, and -A66 actuators.
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HS6E Subminiture Interlock Switches with Solenoid

Safety Precautions

¢ In order to avoid electric shock or fire, turn power off be-
fore installation, removal, wiring, maintenance, or inspec-
tion of the interlock switch.

o If relays are used in the circuit between the interlock
switch and the load, use only safety relays, since welded
or sticking contacts of standard relays may invalidate the
functions of the interlock switch. Perform a risk assess-
ment and make a safety circuit which satisfies the require-
ments 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, other-
wise a malfunction or an accident may occur.

¢ Do not install the actuator in a location where a human
body may come into 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 opera-
tors. Solenoid lock must not be used in applications where
locking is strictly required for safety. Perform a risk assess-
ment and determine whether solenoid lock is appropriate.

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.

¢ When unlocking, the switch may not be unlocked if a load
is applied to the actuator.

« If the operating atmosphere is contaminated, use a protec-
tive cover to prevent the entry of foreign objects into the
interlock switch through the actuator entry slots.

¢ Entry of a considerable amount of foreign objects into the
interlock switch may affect the mechanism of the interlock
switch and cause a malfunction.

¢ Do not store the interlock switches in a dusty, humid, or
organic-gas atmosphere, or in an area subjected to direct
sunlight.

* Use dedicated actuators only. When other actuators are
used, the interlock switch may be damaged.

e For correct operation, install the interlock switch on a flat
surface and provide sufficient strength to the surface so
that it is not disfigured. Do not insert any object between
the interlock switch and installation surface.

¢ Do not cut the actuator. modification of the actuator may
cause damage.

¢ The locking strength is rated at 500N. Do not apply a load
higher than the rated value. When a higher load is ex-
pected, provide an additional system consisting of another
interlock switch without lock (such as the HS6B/HS7A
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 switch temperature
rises approximately 35°C above the ambient temperature
(to approximately 85°C while the ambient temperature is
50°C). Do not touch to prevent burns. If cables come into
contact with the switch, use heat-resistant cables.

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

« Bouncing will occur on the lock monitor contact during
locking and unlocking (reference value: 20 ms).

¢ Although the HS9Z-A61/A62/A62S actuators alleviate
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 on hinged doors, refer to
the minimum radius of doors shown below. When using on
doors with small minimum radius, use the angle adjustable
actuator (HS9Z-A65 and HS9Z-A66).

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

When Using the HS9Z-A62/A62S Right-angle Actuator

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

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

Door Hinge Door Hinge

ot
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HS6E Subminiture Interlock Switches with Solenoid

When using the HS9Z-A65/HS9Z-A66 Angle Adjustable

Actuator

* When the door hinge is on the extension line of the interlock

switch surface

Horizontal Adjustment

Vertical Adjustment

M]ndimum M'lrgmgm
. Radius . . Radiu '
w Door Hinge " 50 mm Door Hinge
HS9Z-A65, ‘ i Label
HS9Z-AGS, \
A= hsoze ‘ qJ
HS9Z-A66 G
£ - o]
X 56 Door Hinge ]
i~ mm_| =50 mm |/Boor Hinge
Minimum Minimum)
Radius Radius

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

Horizontal Adjustment
‘(\?@d\“e Door Hinge
Ty
‘\N\.\(\\«i 10“\“\
HS9Z-A65 @

HS9Z-A66

Vertical Adjustment

?@d\‘ﬁ Door Hinge
v \]\'\d\m\)‘(:l o

Label
HS9Z-A65

==

. = O

N

HS9Z-A66 ’
‘ l( . 9]
A ‘ M. 9
/ //7',/77007

&
/ ) /7(,)7 q
2 Wlys“m| Door Hinge )ga‘”us Door Hinge
m "

Actuator Angle Adjustment for the HS9Z-A65/HS9Z-A66

¢ Using the angle adjustment screw, the actuator angle can be
adjusted (see figures on page 17).

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 enter properly into the actuator
entry slot of the interlock switch.

o After adjusting the actuator angle, apply Loctite to the adjust-
ment screw so that the screw will not become loose.

Mounting Examples

Mount the interlock switch on a fixated machine or guard, and
mount the actuator on the hinged door. Do not mount both interlock
switch and actuator on hinged doors, otherwise malfunction will
occur.

Application on Sliding Doors

Application on Hinged Doors

=

J

HS9Z-A62S Actuator

/7747777777

Note: When mounting an actuator, make sure
that the actuator enters the slot in the
correct direction, as shown on the right.

For Manual Unlocking

Spring lock

The HS6E allows manual unlocking of the actuator to pre-check
proper door operation before wiring or turning power on, as well as
for emergency use such as a power failure.

Solenoid lock

The HS6E can be unlocked manually in emergency.

When using the manual unlock key

Manual Unlocking
(installed on both sides)

UNLOGK UNLOGK

®
or-19,
=

Normal Position

©
o

%007

Manual Unlocking
Position

N

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

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

* Do not apply excessive force (0.45 N-m or more) to the
manual unlock part, otherwise the manual unlock part will
become damaged.

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

I' Manual Unlock Key
(supplied with the interlock switch)

When unlocking pushing the plate inside the interlock switch

¢ Remove the screw at the side of the interlock switch (the
same side where actuator is inserted) and insert a small
screwdriver.

¢ Push the plate inside the interlock switch toward the LED indi-
cator using the screwdriver until the actuator is unlocked.

e Tighten the screw to a proper torque (0.3 to 0.5 N-m). Do not
tighten with excessive force, otherwise the interlock switch will
be damaged. Be sure to reinstall the screw, otherwise the
waterproof capability will be lost.

Screwdriver

Caution

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 the interlock
switch with solenoid is lost. While the solenoid is energized,
do not unlock the switch manually (solenoid lock).

atm-treichl.de
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HS6E Subminiture Interlock Switches with Solenoid

Recommended Tightening Torque of Mounting Screws

o Interlock switch: 1.0 to 1.5 N-m (three M4 screws)

¢ Actuators: 1.0 to 1.5 N-m (two M4 screws)

» The above recommended tightening torques 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.

* Mounting bolts are not supplied with the interlock and must be
supplied by the user.

¢ 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 man-
ner, for example using special screws, rivets, or welding the
SCrews.

* When installing the HS9Z-A62S actuator, use the mounting
plate (supplied with the actuator) on the hinged door, and
secure the actuator tightly using two M4 screws.

e The mounting plate has orientation.

¢ Do not lose the mounting plate.

M4 Screws

, Mounting Plate (supplied)

Rubber Bushing

% Hinged Door
M4 Tapped Hole

Cables

» Do not fasten or loosen the gland at the bottom of the inter-
lock 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 from
the end of the cable.

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

» The solenoid has polarity. Make sure of the correct polarity
when wiring.

Minimum Radius
omm =

3
(70)

Wire ldentification

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

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

Note: Wires of gray or gray/white are not used and should not be connected.
Colored Insulation

Terminal Number Identification

* When wiring, identify the terminal number of each contact by
the color of insulation.

¢ The following table shows the identification of terminal num-
bers.

¢ When wiring, cut unused wires at the end of the jacket to
avoid incorrect wiring.

MoDlel Oontact Arrangelent
Door Monitor Lock Monitor
0 (+) )
White A2 A1 Black
HS6E-L 3 =
Main circuit: Blue @ : 414142 Buemwhite
Monitor circuit: Brown @ MBrown/\Nhne Pink 53 i 54 Pink/White
Monitor circuit: Orange @ MOrange/Whne 1
Main circuit: Blue @ ;}\i\m—‘}\i¢ Blue/White
HS6E-M | Monitor circuit: Brown @ MBrown/Whne Pink 5 ﬁ\.,: 52 Pink/White
Monitor circuit: Orange @ 31432 orange/White |
Main circuit: Blue @ L 12 42 Biue/White
HS6E-N Monitor circuit: Brown @ 21422 Brown/White Pink53 | 54 Pink\White
Monitor circuit: Orange 33 i 34 Orange/White i
Main circuit: Blue @ : 4 : 42 Blue/White
HS6E-P Monitor circuit: Brown @ {22 BrownMhite Pink 51452  Pink/White
Monitor circuit: Orange 33 i 34 Orange/White i
Monitor circuit: Blue @ MBlue/Whl!e Gray 4 j\: 42  Gray/White
Monitor circuit: Brown () 21 {22 Brown/White |
HS6E-VL | \onitor ciruit: Orange & 314{__32 orangemnite i
Monitor circuit: i Pink53 | 54 PinkWhite
Monitor circuit: Blue @ MBIueNthe Gray 4 ﬁ\g: 42  Gray/Mihite
Monitor circuit: Brown @ {22 Brown/MWhite i
HS6E-VM Monitor circuit: Orange @ i 2_Orange/White i
Monitor circuit: 3 Pink 51 : 52 Pink/White
Monitor circuit: Blue MBlue/\Nhne Gray 4 j\: 42 Gray/Mhite
Monitor circuit: Brown @ {22 Brown/White |
HS6E-VN | ynitor circuit: Orange &) 33 |34 orangeMihite i
Monitor circuit: i Pink53 | 54 PinkWhite
Monitor circuit: Blue @ 11412 Bluemhite Gray 41442 Gray/White
Monitor circuit: Brown @ MBrown/Whne i
HS6E-VP Monitor circuit: Orange @ 33 | 34 OrangeMhite ‘
Monitor circuit: Pink 51 52 Pink/White

Note: The contact arrangements show the contact status when the actuator
is inserted and locked.
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HS5D Miniature Interlock Switches

Head removal detection for safer performance.

e Head removal detection function turns OFF the main circuit
(11-12) when the head of the HS5D is removed.

e The HS5D is the same size as 2 contact interlock switches
(HS5B). 3 contact with dual enabling contacts and a moni-

tor contact are available. Can be installed in narrow spaces.

(30W x 30D x 91H mm)
¢ The actuator is interchangeable with HS5B and HS5E.

¢ Double insulation structure eliminates the need for grounding.

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

¢ Degree of protection (contacts): IP67 (IEC60529)
« NC contacts with direct opening action (IEC/EN60947-5-1)

e Proprietary actuators prevent invalidation of the contacts
(1ISO14119, EN1088).

o M3 terminal screws for easy wiring.
¢ Gold-plated contacts suitable for small loads.

WG CE@OE

LISTED

Specifications

Contact Ratings

EN 1SO14119

IEC60947-5-1

EN60947-5-1 (TUV approved)
GS-ET-15 (TUV approved)
UL508 (UL listed)

CSA C22.2 No. 14 (c-UL listed)
GB14048.5 (CCC approved)
IEC60204-1/EN60204-1
(applicable standards for use)
Operating Temperature [-30 to +70°C (no freezing)
Relative Humidity 45 to 85% (no condensation)

Storage Temperature |—40 to +80°C (no freezing)

Applicable Standards

Pollution Degree 3
Impulse Withstand
Voltage 4kv

Contact Resistance 50 mQ maximum (initial value)

Between live and dead metal parts:
100 MQ minimum

Between terminals of different poles:
100 MQ minimum

Class Il (IEC61140)

IP67 (IEC60529)
Damage limits: 1000 m/s?

Operating extremes:

10 to 55 Hz, amplitude 0.5 mm
Damage limits:

30 Hz, amplitude 1.5 mm

0.05t0 1.0 m/s

Insulation Resistance
(500V DC megger)

Electric Shock
Protection Class

Degree of Protection
Shock Resistance

Vibration Resistance

Actuator Operating
Speed

Direct Opening Travel
Direct Opening Force
Operating Frequency
Mechanical Durability

10 mm minimum

50N minimum

900 operations per hour

1,000,000 operations minimum (GS-ET-15)

100,000 operations minimum

(AC-12 250V, 6A)
1,000,000 operations minimum

(24V AC/DC,100 mA)
(operation frequency: 900 operations per hour)
Mechanical damage limits: 10 operations min.
Insulation resistance: 100 MQ (initial value)
Dielectric strength: 1000V, 1 minute

(initial value)

100A (250V) (note)

Plastic head: 80g
Metal head: 110g

Note: Use a 250V/10A fast-blow fuse as a short-circuit protector.

Electrical Durability

Performance of
Terminals 11-12 of
Removed Head Unit

Conditional
Short-circuit Current

Weight (approx.)

Rated Insulation Voltage (Ui) 300V

Thermal Current (Ith) 10A

Rated Voltage (Ue) 30V 125V 250V
AC Resistive load (AC-12) 10A 10A 6A

gﬁtrfgm Inductive Load (AC-15) | 10A | 5A 3A

(le) * DC Resistive load (DC-12) 8A 2.2A 1.1A

Inductive Load (DC-13) 4A 1.1A 0.6A

* Minimum applicable load (reference): 5V AC/DC, 1 mA
(Applicable range may vary with operating conditions and load

types.)
*TUV rating: AC-15 3A/250V, DC-13 4A/30V

Part No. Development
HS5D-11 ZRN M

Circuit Code Gland Port
11: INO-1NC blank: G1/2
02:2NC P: PG13.5
12: 1NO-2NC M: M20
03:3NC

Head/Housing Color
RN: Red/Gray

Head Material
blank: Plastic
Z: Metal

Parts Description

Right-angle Actuator
(SUS304)
M3 Terminal Screw

Straight Actuator
(SUS304)
~<\/
,.--*

_,Gland Port
(Use conduits or  Right-angle Actuator

cable glands which
can maintain IP67 w/rubber bushing

protection.)

Angle
Adjustable
Actuator

(for hlnged doors)

Straight Actuator
w/rubber bushing
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HS5D Miniature Interlock Switches

Miniature Safety Interlock Switch Package Quantity: 1
Part No.
Contact Configuration Gland Port Size Plastic Head Metal Head
1NC-1NO 7 G1/2 HS5D-11RN HS5D-11ZRN
Main Circuit & M PG13.5 HS5D-11RNP HS5D-11ZRNP
Monitor Circuit 23 | 24 M20 HS5D-11RNM HS5D-11ZRNM
1NC-1NO 7 G1/2 HS5D-02RN HS5D-02ZRN
Main Circuit & M PG13.5 HS5D-02RNP HS5D-02ZRNP
Monitor Circuit 23 | 24 M20 HS5D-02RNM HS5D-02ZRNM
2NC-1NO Zb G1/2 HS5D-02RN HS5D-02ZRN
Main Qireuit 2 ﬁ PG13.5 HS5D-02RNP HS5D-02ZRNP
Monitor Circuit 38 | 34 M20 HS5D-02RNM HS5D-02ZRNM
3NC 5 G1/2 HS5D-03RN HS5D-03ZRN
Man Groat © 21,1 22 PG13.5 HS5D-03RNP HS5D-03ZRNP
Monitor Circuit @ 314 32 M20 HS5D-03RNM HS5D-03ZRNM
Actuator Package Quantity: 1 Terminal Arrangement
Name Part No. e
Straight HS9Z-A51 Jimma Jimma
Straight w/rubber bushings HS9Z-A51A
Right-angle HS9Z-A52
Right-angle w/rubber bushings HS9Z-A52A Terminal 11 Terminal 12 Terminal 11 | O] O (O} Terminal 12
Angle Adjustable (vertical/horizontal) HS9Z-A55 Terminal ';2@',! Terminal % g %
21239 e R 32(34)
&

Head Removal Detection Function

All HS5D models are equipped with “Head Removal Detection Function.” When the head is removed, such as when the head
is rotated, the main circuit (11-12) turns OFF.

HS5D-12 (example)

When the actuator is removed or inserted, the operation of the main circuits (11-12, 21-22) are the same. However, when the
head is removed, disparity is detected (11-12: OFF, 21-22: ON). The disparity of the contacts detects the removal of the head.

m[ T

Actuator is removed Actuator is inserted Head is removed
HS5D-12

When actuator is removed | When actuator is inserted When head is removed

Main circuit (NC)  © 1L\§JZ OFF ON ﬁe

Main circuit (NC) ~ © 21| 22 OFF ON <
Note: Head removal detection function is not a direct opening action mechanism.

Existing Interlock Switches

When actuator is removed | When actuator is inserted When head is removed
Main circuit (NC) ©3,.4 OFF ON ON
Monitor circuit (NC) &1 4 L2 OFF ON ON
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HS5D Miniature Interlock Switches

Dimensions and Mounting Hole Layouts
HS5D-00ZRNO (Metal Head)

With HS9Z-A51 Straight Actuator RP: Reference mounting position
Metal Head Cover Plastic Plastic (gray) Metal Head Cover Plastic Plastic (gray)
RP (silver) (red) RP (silver) (Redl
_26.4_, 42.2 | O
‘ 6.2 5.2 ‘ & Gland Port & Gland Port
= - -
5 A‘{( La —)

I

30

20
30

(ﬂ = # — —

8E*EII I —R

T U

Actuator / 4 -
29.2*

Actuator Stop/ |

==

"36.2

Slot Plug « [l ‘L
(supplied) W ——t— 1t
(Note) © %ﬁ

With HS9Z-A52 Right-angle Actuator

30

Metal Head Cover Plastic Plastic (gray) Metal Head Cover Plastic Plastic Head
RP (silver) (red) RP (silver) (red) (gray)
<2771 45740 « Gland Port 35.3 27.7 Q, Gland Port
| b ¥
= | -
=T [ g —— o] 7 By [ [ —p
olQ —_ 'ﬁ,,,, ,7777/ o9 ~ _ ‘ol o | ,777/ [=1g=]
[k L_ ﬁ @ — M & il QD
T &) | e F

4 ‘ - 4 Actuator ‘ 36.2 ‘ -
29.2* 8* Actuator Cover 91
36.2

Actuator Stop

7.6**
20 to 22

= 2-M4 Screws ==

13)
Slot Plug Z;' f \T S ‘ o ‘
(supplied) ~ r - @) b @)
(Note) - ,J ﬁﬁ @ “’53"

Mounting Hole Layout =

131

I
—‘Jﬂ

All dimensions in mm.

HS5D-0O00RNDO (Plastic Head)
With HS9Z-A51 Straight Actuator

& Plastic Head Plastic Head o Plastic Head (red) Plastic Head
(red) s
(gray) (gray)
26.4 22 /o - o
6.2 5.2 [ ‘QQ/ Gland Pon'_ & Gland Ponv_
q W (ﬂ (= 2 =) 4/
il AR A e C—— LV o
" 8[@ ELOl 8
2] | =

131

61+

|

|

I

|

|

=
o

15
24
30

With HS9Z-A52 Right-angle Actuator

Plastic Head (red) Plastic Head Plastic Head (red) Plastic (gray)
(gray) RP
M5 L1 o Gland Port 35.3 27.7 o Gland Port
4 g
™~ - < -
# # @) — # #
& = ® @| i e & =
,,,,%,7,77/ olo| ~ imi o OI | _ _ / olo
N[O — I ™ il ||
|
I = @y A \ : =
4 - 4 Actuator 36.2 —
29.0* 8* Actuator Cover 91
36.2
91 76"
— 20t0 22 5
* q 0 (ﬁ— ) 2-M4 Screws r‘:f:‘ T ]
Slot Plug ©
(supplied) ™~ r - |8 ® b —— </ 8
(Note) i ,“.’@N “—’@N

Mounting Hole Layout

. ) . . . ) . All di ions i .
Note: Plug the unused actuator insertion slot using the slot plug supplied with the safety interlock switch. dimensions in mm
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HS5D Miniature Interlock Switches

Actuator Dimensions
Straight (HS9Z-A51) Right-angle (HS9Z-A52)

6.2 324
1(6) 33
52 | | 08 2 ’ 72 7.2
T I | S
M=H
di=s =
_ 1 X )
Y 6.4 3 il
Y : 45 0.8 S 1.6
A g
Actuator Stop (Note) Actuator Stop (Note)
o

9]::1]%;: 1

X Actuator Cover
Actuator Mounting Hole Layout

(Straight, Right-angle)
2-M4 Screw 20
igi @,
Angle Adjustable (HS9Z-A55)

Horizontal Swing 3 Angle Adjustment

aﬁe (M3 Hexagon Socket Head Screw)
Orienting
Insert v '(A,\Tg::)tor Stop 7
i Q%W
&
W2
1 Hor;
es)
.6
Vertical Swing
Orienting Actuator Stop
Insert L (Note)
Angle Adjustment
(M3 Hexagon Socket Head Screw)

Actuator Mounting Hole Layout
(horizontal/vertical swing)

2-M4 Screw | 38

Note: The actuator stop is supplied with the actuator and used
when adjusting the actuator position. Remove the actuator
stop after the actuator position is determined.

Contact Configuration and Operation Chart

Straight w/rubber bushing
(HS9Z-A51A)

7.3 43.8
Loy 15.3_,_ 0.8
&) @

Right-angle w/rubber bushing
(HS9Z-A52A)

e

Washer (supplied bfb
with the actuator) q/

1)

Actuator Stop (Note)

(11.2)

)
7.
Ji

e

Actuator Stop
(Note)

Washer (supplied with the actuator)

2-010
2-09 %

Rubber Bushing

%

Rubber Bushing
(©)

0.8

0.8

5.8

A
8.5

o

2-09
2-010

*The mounting center distance is set to 12 mm at factory. When 20-
mm distance is required, adjust the distance by moving the rubber
bushings.
® ®: The actuator has flexibility to the directions indicated by

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

Actuator Mounting Hole Layout (Straight w/rubber bushing)
(Right-angle w/rubber bushing)

2-M4 Screw 12

t-&
*Mounting centers can be widened to
20 mm by moving the rubber cushions.

Actuator Mounting Reference Position

As shown in the figure below, the mounting reference posi-
tion of the actuator when inserted in the interlock switch

is where the actuator stop placed on the actuator lightly
touches the interlock switch.

Note: After mounting the actuator, remove the actuator stop from the

actuator.
3 Door Stop Interlock Switch Interlock Switch
Interlock Switch
0@ (O O) @ (O Ol @O
o) Actuator Actuator Stop
Stop
p =] o =g =]
W 0 1) W2\ g
Actuator
Actuator Sto|
B O Cover
HS9Z-A51 Actuator Door Sto HS9Z-A52 Actuator \ HS9Z-A55 Actuator

Actuator Orientation (Angle Adjustable)

The angle of actuator swing can be changed using the orient-
ing insert (white plastic) installed on the back of the actuator.
Do not lose the orienting insert, otherwise the actuator will not
operate properly.

Model Contact Configuration Contact Operation Chart (reference)
Oxe 0 (Actuator Mounting Reference Position)
D Approx. Approx.
o 46 67 Approx. 26.4
(Travel: mm)
HS5D-11% Main Circuit SN 12 [11-12 [ : Contact ON
Monitor Circuit 23 : 24 |23-24 (closed)
Main Circuit Hyd_ 12 [11-12 [ < Contact OFF
HS5D-02+ O 1y (open)
Main Circuit B2 22 |21-22
Main Circuit O MM 12 [44.q2
HS5D-12x Main Circuit 21t 22 |21-22
Monitor Circuit 38 ; 34 |33-34
Main Circuit @134 12 |14-12 « The operation characteristics shown in the chart
HS5D-03+ | Main Circuit Gay 22 (2122 above are for the HS9Z-A51.
Monitor Circuit @ a1 82 |31-32 For other actuator types, add 1.3 mm.
* The operation characteristics show the contact
Actugtor inserted completl Actuct § completel status when the actuator enters the entry slot of
peey clualor removed compietely an interlock switch.
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HS5D Miniature Interlock Switches

Safety Precautions

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

o If relays are used in the circuit between the interlock
switch and the load, use only safety relays, since welded
or sticking contacts of standard relays may invalidate the
functions of the interlock switch. Perform risk assessment
and make up a safety circuit which satisfies the require-
ments of the safety category.

¢ For wiring, use wires of a proper size to meet the voltage
and current requirements. Tighten the terminal screws to

a recommended torque of 0.6 to 0.8 N-m. Improper sol-
dering or failure to tighten the terminal screw may cause
overheating and fire.

¢ 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 install the actuator in the location where a human
body may come in contact. Otherwise injury may occur.

¢ Do not disassemble or modify the interlock switch, other-
wise a malfunction or an accident may occur.

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.

¢ Do not open the lid of the interlock switch. Loosening the
screws 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.

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

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

» Safety function of the door interlock switch will be lost if a
spare key is inserted into the interlock switch. Make sure
that a spare key is not used on the interlock switch.

¢ Ensure that the actuator is firmly fastened to the door (by
welding, rivet, or special screws) in the appropriate loca-
tion, so that the actuator cannot be removed.

¢ Do not cut the actuator. Modification of the actuator may
cause damage.

Mounting Examples

Application on Sliding Doors

HS9Z-A51
Actuator

HS5D
Interlock
Switch

Door Stop

Application on Hinged Doors

HS9Z-A52 Actuator

XXX
TR
oo

HS9Z-SH5 Sliding Actuator

HS5D
Interlock
Switch

Installing the Head

Do not use the plastic and metal head of the HS5B interlock
switches and metal head of the HS5E interlock switch on
the HS5D.

When using these HS5D and HS5E interlock switches
adjacently, ensure that the heads are not interchanged.

HS5D HS5E HS5B

Metal Head

Metal Head
Metal
Metal (gray)
Plastic (silver color)
(red)

Plastic Head Metal Head

(black) Plastic Head
= (= | Plastic
u (black or gray)
‘ Hmaml

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-A55).
Note: Because deviation or dislocation of hinged door may occur
in actual applications, make sure of the correct operation
before installation.

When using the HS9Z-A52 Actuator
¢ When the door hinge is on the extension line of the inter-
lock switch surface:

¢ When the door hinge is on the extension line of the actua-
tor mounting surface:

=

;& Door Hinge
%\

When using the HS9Z-A55 Angle Adjustable Actuator
¢ When the door hinge is on the extension line of the inter-
lock switch surface:

Horizontal Swing Vertical Swing
. %Er T
i [e) "
11 K
> /
¢"f>f J ",
6‘/%/?; Door Hinge ’0;%) Door Hinge
0/7),7;9@0,, 6‘00) '9(9 4
(2 2
Q) %
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HS5D Miniature Interlock Switches

* When the door hinge is on the extension line of the actua-
tor mounting surface:

Horizontal Swing

Vertical Swing

Door Hinge

Actuator Angle Adjustment for the HS9Z-A55

¢ Using the angle adjustment screw, the actuator angle can
be adjusted (see figures on page 28). 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.

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

Rotating the Head

¢ The head of the HS5D can be rotated by removing the
four screws from the corners of the HS5D head and rein-
stalling the head in the desired orientation. When reinstall-
ing the head, make sure that no foreign object enters the
interlock switch. Tighten the screws tightly, because loose
tightening may cause malfunction.

e« Recommended screw tightening torque: 0.9 to 1.1 N-m

Factory Setting Alternative Head Orientations

e
[OIc)e] [OI)e] [ofc)e] [oIc)e]
— — — —

Head Removal Detection Function

Only the NC contact of the main circuit (11-12) turns OFF
(open) when the head is removed, such as when rotating
the head. Because NC contacts of other than the main
circuit (11-12) turn ON (closed), be sure to connect the main
circuit (11-12) to the safety circuit.

Recommended Tightening Torque

e Interlock Switch Mounting Screw: 1.8 + 2.2 N-m

(two M4 screws)
e Housing Lid Screw: 0.2 to 0.4 N-m (M3 screw)

¢ Terminal Screw: 0.6 to 0.8 N-m (M3 screw)

e Connector: 2.7t03.3N-m

¢ Actuators
HS9Z-A51: 1.8 £ 2.2 N-m (two M4 screws)
HS9Z-A52: 0.8 £ 1.2 N-m (two M4 Phillips screws)

HS9Z-A51A/A52A: 1.0 to 1.5 N-m (two M4 screws)
HS9Z-A55: 1.0 to 1.5 N-m (two M4 screws)

e The above recommended tightening torques of the mount-
ing screws are the values confirmed with hex socket head
bolts. When other screws are used and tightened to a
smaller torque, make sure that the screws do not come
loose after mounting.

¢ Mounting bolts must be provided by the user.

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

Applicable Crimping Terminal

When using crimping terminals, be sure to install insulation
tubes on the crimping terminals to prevent electric shocks.
When using stranded wires, make sure that loose wires do
not cause short circuit. Also do not solder the terminal to
prevent loose wires.

17.4max.

42t05.8

y

Q

w

N
6.4 max.

Recommended manufacturer: JST

Part No.: NO.5-3

Applicable wire size (with insulation tube): 0.2 to 0.5 mm?

Note: Do not remove screw A during wiring. Removing the screw
may cause malfunction or damage.

Applicable Wire Size
0.5to0 1.5 mm?

Applicable Cable Glands

Use a cable gland with a degree of protection IP67.

G1/2, PG13.5, M20

30 max.

Q@ |

When Using Flexible Conduits (Example)
¢ Flexible conduit example: VF-03 (made by Nihon Flex)

9 max.

Gland Port Size | Plastic Cable Gland Metal Cable Gland
G1/2 — RLC-103 (Nihon Flex)
PG13.5 — RBC-103PG13.5 (Nihon Flex)
M20 — RLC-103EC20 (Nihon Flex)

When Using Multi-core Cables (Example)

Gland Port Size Plastic Cable Gland Metal Cable Gland
G1/2 SCS-10+* (Seiwa Electric) ALS-16#* (Nihon Flex)
PG13.5 ST13.5 (LAPP) ABS-**PG13.5 (Nihon Flex)
M20 ST-M20X1.5 (LAPP) ALS-#*EC20 (Nihon Flex)

o Different cable glands are used depending on the cable
sheath diameter. When purchasing a cable gland, confirm
that the cable gland is applicable to the cable sheath
diameter.

e When using a 1/2-14NPT cable gland, use the HS5D
interlock switch with M20 gland port (Part No.: HS5D-
++x+xBM) together with an adaptor (Part No.: MA-M/NPT
20X1.5 5402-0110, LAPP) and a gasket (Part No.: GP
M20, LAPP). Install a gasket between the interlock switch
and the adaptor. Apply sealing tape between the cable
gland and the adaptor to make sure of IP67 protection for
the enclosure.
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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. ) o
« Spring lock and solenoid lock are available. g%rgé%rf)'e Actuator m{] '
* 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. | (yertical) s

* After the machine stops, unlocking is completed by the solenoid, 1 S %"‘

providing high safety features. d ﬂ K3 s

* Manual unlocking is possible in the event of power failure or -3 ".‘_‘_"9 ’
maintenance. b w/Rubber

Bushings

Sliding Actuator

Solenoid Lock
* The actuator is locked when energized.
* The actuator is unlocked when de-energized.

* Flexible locking function can be achieved for an application where ® A
locking is not required and sudden stopping of machine must be c“us % @ D

prevented.

Specifications

1ISO14119, IE060947-§-1 , EN60947-5-1 (TUV approved)
EN1088, GS-ET-19 (TUV approved), UL508 (UL recognized)

Applicable Standards CSA C22.2 No. 14 (c-UL recognized), GB14048.5 (CCC 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)
Sieesas D gggr:ghg?irﬁ)i(tg? mes 1880mr:1$}§2(1(?§c))6)
e s e ™
Actuator Operating Speed 0.05to 1.0 m/s

Actuator HS9Z-A51: 11 mm minimum

Ditect Opening Travel 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-#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 mm2/core)
Cable Outside Diameter 7.6 mm
Weight (approx.) 400g (1m cable), 5809 (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 circuits)

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 /,— 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+1NC, 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: 1NO 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 41 j\. 42 3m HSSE-D44L03-G
Monitor Circuit: @214 _22 i
Monitor Circuit; 9134 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 3 }
Main Circuit @: @214+ 22 514 52 5m HSS5E-DD4405-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

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 Circut: ~ 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

Di

mensions

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

RP
264 42.2

28
20

30

35

} j
Actuator,

Actuator Stop

Actuator Stop (6.3)

(supplied separately)

(supplied
separately)

Slot Plug § 106
(supplied wi(th - [ ~
the switch) (Note) L % - - %,
o o | | o
<+ AR o % =]
4-M4
(04.3 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
f @ @
sl | [ ] L= —~lo
O rl e
® & @ ']
Actuator
Actuator Cover
Actuator Stop Actuator Stop
(supplied separately) (supplied separately)
N
Slot Plug * o 106
(supplied with o™ =) pat = ©
i “ | © 39
the switch) (Note) = gy o N é _ _ é -z
,,,, . <E} S | i
o‘@ «©
N £ _—— -
\_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.
HSS5E-[144LL1-G (rear unlocking button) All dimensions in mm.

Horizontal Mounting/Straight Actuator (HS9Z-A51)

RP (Actuator Mounting Reference Position)
42.2 32.9

X<6  Panel mounting
6 <X <23 Not mountable
23 <X <53 Use HS9Z-FL5+* rear unlocking button kit

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

@i

=) i
g '8 @l
@>

Note: See page 39 for details.

. 106
<
HS9Z-A51 Actuator 145.7

—=

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

111

3
40

Rear Unlocking Button
(supplied with the switch)

20 to 22

13.4

puto”
O S <<

af
R\,\eo\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.

Act

uator Mounting Reference Position

As shown in the figure on the right, the mounting reference
position of the actuator when inserted in the interlock switch is
where the actuator stop placed on the actuator lightly touches the
interlock switch.

Note

: After mounting the actuator, remove the actuator stop from
the actuator.

Interlock Switch

(E=2Cd Door Stop |\wpmayy| Interlock Switch
[ [ o . . Actuator Stop
O
Actuator Stop OI—J ‘o O === Actuator Cover
HS9Z-A51 Actuator O '\ Door Stop

HS9Z-A52 Actuator
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HS5E Miniature Interlock Switches with Solenoid

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 Note 1: When retention force of more than
Sliding Actuator (Note 2) 1000N minimum HS9Z-SH5 Noto 2 *’F’g?’(;‘e'fa;‘:q‘s’geedp:;: SOZASS.

Dimensions and

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

Mounting Hole Layouts

Right-angle Actuator (HS9Z-A52)

Actuator Mounting Hole Layout
(Straight, L-shaped)

2-M4 Screw 20

-&

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

When mounted (11.2)

Acuator Stop (supplied with the actuator) (Note)

o

L

Actuator Cover

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

When mounted

adjust the distance by moving the rubber
bushings.

30

* The actuator has flexiblity to the direction
indicated by the arrows. When 20-mm distance
is selected, the actuator swings vertically.

Washer (supplied with the switch)

2-610
2-09

Rubber Bushing

s
S

When mounted (5)

Angle Adjustable (vertical

Actuator Stop
Film (supplied

1D

33 max.

Note: The actuator stop is suppli
position. Remove after the

Actuator Orientation
The orientation of actuator s

Actuator Stop (Note)

with the actuator]

S, 2-M6 Screw
] \

Actuator Mounting Hole Layout

Straight (with rubber bushings)
Right-angle (with rubber bushings)

When mounted (5)

i

Rubber Bushing

e

)
w

Swing
(20)

><‘—>4
v~ v

Horizontal

Washer (supplied

with the actuator) o

* When the mounting center distance is set to

2-M4 Screw 12

12 mm, the actuator has flexibility both
vertically and horizontally.

<]

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

Vertlcal Swing

15.8

it

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

bushings.

2-09

) (HS9Z-A53)

)

Vertical

Door hinge side
— =7

Angle Adjustment
(hexagon sockethead bolt)

Actuator Mounting Hole Layout
(vertical swing)

ed with the actuator and used when adjusting the actuator
actuator position is determined.

wing (horizontal/vertical) can be changed using the

orienting insert (white plastic) installed on the back of the actuator. Do not lose
the orientating insert, otherwise the actuator will not swing properly.

Vertical
Swing

2-010

Actuator Stop (plastic) (Note)
(supplied with the actuator)

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

Horizontal Adjustment

Angle Adjustment

3
. (M3 Hexagon Socket Head Screw)
Orienting

Insert <] Actuator Stop
< / (Note)

28.5

Adjustment
Orienting
Insert Actuator Stop

(Note)

0.8

Angle Adjustment
(M3 Hexagon Socket Head Screw)

Actuator Mounting Hole Layout
(horizontal/vertical swing)

2-M4 Screw | 38 |

38
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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 (HS9Z-SP51) Manual Unlocking Key (metal)
o 2 (HS9Z-T3)
===t Drilling Rear Unlocking But-
ton Hole
. R c—f—>»
ok w & 40 3
I — = T 0
, : _ﬂ (i“:ﬁ
al~ 4
4 qlg < = ‘ 130 =~
Yy <|® @ 2L |8 !
[ ot £ 4+ 4
21 T T
Q & jg Manual Unlocking Key (plastic)
o o[~ o‘*@ N~
S 22 q}\f\@\@ S o
0@%«3‘ T
& L

15

Z
22 \\0 When installing the HS5E-044L0-G

(rear unlocking button), provide a rear
Material: Anodized aluminum A6063 unlocking button hole on the HS9Z-SP51.
Weight: Approx. 180g

S N, P15 Sl
ﬂ 4-M4 Screws
= =
B 18

Rear Unlocking Button Kit (HS92-FLSL) Button (PA66) Rear Unlocking Button Kit
Mounting Hole Layout
Hinge + Plate !
I (SUS) 2 or 4-M4 Screws
i 40
Frﬁ 73S NP 7

Lt <
o = N
# 5 o \ N 3
| ° I 0|
” o 3 / 8
! o N7 s D L/
! oA 4 LA N OV ee b
| Button pressed Hy ae? ged &
i ‘ 21.3| | (unlocked) %(\0“\60
! 1 i T 27.3 _| Button released 2
\ \ ‘ 16 161030
HSS5E-L : i 30 2
Interlock Switch ! ' ! 1
(sold separately) @ i
‘%jj EE:T* | Pin (SUS) Note: With the mounting hole dimension,
M the rear unlocking button rod does
— not touch the hole even when the

\_ Total thickness of mounting frame,

panel, and mounting plate: 23 to 53 mm interlock switch moves sideways.
-

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

Door Status
Looc S umoox
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 J1;742 1 1 12 41 JJ;AZ
&oioﬁ SLOJLOj %Oﬁ 53 1 54 &Oioﬁ 53 | 54
Door Closed (locked) Closed (unlocked) Closed (unlocked)
W rganed (soenagor | Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
1 “m’ Monitor Gircut
HS5E-A4 AL 1A (%Z'E:Z'%g:éﬁT‘ OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
mz:‘gr‘ré:]r‘su.r@;; 3 ;i 414 : 42 Monito; Circuit
Monitor Girouit  — 531 54 (uglé)ggid) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HSSE-B4 Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
! | Monitor Circuit
e e (‘;"0;02'02,%%” OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
Monitor Circuit: 73/ 514452 Monito:Circu\t
(\;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
anCrcit Q12415 |G clased) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit: 3 @ﬂ Nonitor Gireuit
: (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 Gicuit: 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: ' 51452 v 7C
i onitor Circuit
-%’ (locked) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
] ! H . "
% HSBE-F4 3 Main Cirout ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
9] : : -
€ | main circuit: o 4 Monitor Circuit
S| Mmoo Sariae % | Goor closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
O | Monitor Circuit: 31432 ] 21-22
: ' Monitor Circuit
(g%:, 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: - @ 11412414142 | 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
(%%ﬁio;%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 Circuit: @114 _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”)cw ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
HS5E-J4 § | Main Circut ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
mz:‘grgr{:ﬂ“;@” ~12 4‘1@ %ﬁ Monitor Circuit
Monitor Giruit @ os | (ocked) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Monitor Circuit
?G§°§4"c)u 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)
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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 cannot be  Machine cannot be « Machine cannot be . g"aecrg'{ézca””m be
operate operated operated operated . SFc)Jlenoid de-energized —
* Solenoid energized * Solenoid de-energized |* Solenoid de-energized |* Solenoid energized energized
==
[* "
Door Status [lelEe| (@)
@_@ LOCK UNLOCK
l—l Manual Unlock Status
T . - q ©
Circuit Diagram (HS5E-A7Y) » 1 ‘ “ij o 4;742 n P
234%%24 fLﬂEﬁ %Loﬁ 58 |, 54 R %Oﬁ 53 [, 54
Door Closed (locked) | Closed (unlocked) Open Open Closed (unlocked)
(Actustr msartec) (556003 O Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
[ o] —
HSSE-A7Y wata M&?}E,Z%%ﬁ?“ OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
m:toor"éwur:un 6%&\5—‘“"& Monitor Circuit
Monior Cireuit: = 53 | s4 (unlocked) OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
HSSE-BTY Main Cirouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
wanciei: @1l o ayl e MomorSIM e o OFF ON (closed ON (closed OFF
Monitor Circuit 23 |24 ¢ pen) (open) (closed) (closed) (open)
Monitor Circuit: ~~ —1 51 jN: T
: (l&cfgg) ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
HS5E-C7Y § Main Circut 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 1 54 —
; ~T | Monitor Circuit
niocked) | 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 j. 12 41)‘ Monitor Circuit
5 | Monitor Girauit: ©214_22 ! (door closed) ON (closed) ON (closed) OFF (open) OFF (open). ON (closed)
® | Monitor Circuit: 51452 21-22
=l ‘ : Mornitor Circuit
-fE_” O?llé%gégcw ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
S : :
5(2) HSSE-F7Y § 3 Main Cirout ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
g Main Circuit: @ 11412 41 j\ Monitor Circuit
S | Monitor Circuit: 21322 1 (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
(O | Monitor Circuit: 31432 | 21-22
' Monitor Circuit
(Goarciosed) | ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
HSSE-G7Y i Main Circut ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit: @Hj\ 12 4|j\ Monitor Circuit
Monitr Croui: S213-122 I | (door closed) ON (closed) ON (closed) OFF (open) OFF (open) ON (closed)
Monitor Circuit: 33 )‘ﬁm ; 21-22
: Monitor Circuit
(%rgo?ropgf\?l OFF (open OFF (open ON (closed ON (closed OFF (open
33-34
HS5E-H7Y i | Main Cirouit 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)
HS5E-J7Y | | Main Clrouit ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Main Circuit: @11 j‘ 12 41 j~ 42 Monitor Ci it
ot ot 28 [Tlecked | ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
Monitor Circuit
niocked) | OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
Solenoid Power A1-A2 (all model) ON (energized) |OFF (de-energized)|OFF (de-energized) ON ((ﬁgfer%)zed) (No?;f)t?N%{\:la 2)
* The above contact configuration shows the status when the actuator is inserted and locked. Note 1: Do not attempt manual unlocking when
¢ Main Circuit: Connected to the control circuit of machine drive part, sending interlock signals of the protective door. the solenoid IS energized. i
» Monitor Circuit: Sends monitoring signals of protective door open/closed status or protective door lock/unlock status. Note 2: Do not energize the solenoid for a long
time yvh||e the door is open or when the
Operation Chracteristics (reference) door is unlocked manually.
0 (Actuator insertion position)
3.3 (Locked position)
53 6.9 26.4 (travel in mm)
Main Circuit * The operation characteristics shown in the chart above are
Monitor Circuit (door open, NO) [ Contacts ON (closed) of the HS9Z-A51. For other actuators, add 1.3 mm.
Monitor Circit (door closed, NC) * The operation characteristics show the contact status when
Monitor Circuit (unlocked, NO) [__] Contacts OFF (open) the actuator enters the entry slot of an interlock switch.
Monitor Circuit (locked, NC)
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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

Turn the manual
unlock key (Note)

A2 Al

2 Al
CerL"t 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;752 2143‘ 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 | HSSE-DD4 | R )
g Main Gircuit ©: @11 -1_12 AIj,: 42 _Mal_n
2| Main Circut 2: @214 22514752 02|r10un5t2® ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
S -

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)

26.4 (travel in mm) l:l Contacts ON (closed)

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
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.

42

atm-treichl.de

+49 2166 958545



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
ontercreon 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
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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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HS5E Miniature Interlock Switches with Solenoid

Instructions

* 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 £35
So S|
g€ %28
Door 55S . 8=
. [ Hinge £ 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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HS5E Miniature Interlock Switches with Solenoid

Instructions

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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HS5E Miniature Interlock Switches with Solenoid

Instructions

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. a
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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HS5E Miniature Interlock Switches with Solenoid

Instructions

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 Dummy
2 Black 5 |Brown/White| 8 |Orange/White| 11 Gray Insulation
3 Brown 6 Orange 9 Pink 12 | Gray/White HS5E-V Other

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.

* 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
+) )
White A2 A1 Black (+) )
White A2 A1 Black
Main Circuit: Blue @ 11 42 Blue/White e
HS5E-A | Monitor Circuit: ~ Orange 23 /‘ﬁ24 Orange/White : Monitor Circuit: ~ Blue @1 j\,‘ 2 Blue/White Pink41 j\,\ Pink/White
Monitor Circuit: 1 Brown 53 /J_ﬁ54 Brown/White HSS5E-VA | Monitor Circuit: ~ Orange 23 /‘ﬁ24 Orange/White ‘
L L Monitor Circuit: : Brown 53 ! 54 Brown/White
I I
Main Circuit: Blue @ 11 ‘ 41 ‘ 42 ; |
HS5E-B | Monitor Circuit: ~ Orange 23 /‘\ﬁ24 Orange/White I 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 %Orange/wmle \
Monitor Circuit: ! Brown 51 j\r‘ 52 Brown/White
Main Circuit: Blue @ 11 ﬁ\,\ j\
HS5E-C | Monitor Circuit: Orange@2jﬁ¥2 Orange/White \ Monitor Circuit:  Blue &) 11 j\ 2 Blue/White Pink41 N Pink/White
Monitor Circuit: : Brown 53 /lﬁ54 Brown/White HS5E-VC | Monitor Circuit: Orange@ 21 22 Orange/White ‘
X X Monitor Circuit: | Brown53 ! 54 Brown/White
Main Circuit: Blue @ 11 41 42 Blue/White +
HS5E-D | monitor Gircuit: Orange @2 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 ‘
T Monitor Circuit: Brown 51 j\L Brown/White
I
Main Circuit: Blue @ 11 2 Blue/White
HS5E-F | Monitor Circut: Orange ()21 $~1__ 22 OrangeMihite } * The above contact configuration shows the status when the
Monitor Circuit: Brown @3 : 32 Brown/White : actuator is inserted and locked.
T T
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 |
T T
Main Circuit: Blue @ 11 1 41 : 42 Blue/White
HS5E-H | Monitor Circuit: : Brown 51 j\L‘ 52 Brown/White
Monitor Circuit: | Orange 61 j\L 62 Orange/White
|
1
Main Circuit: Blue @ Al 2 Blue/White
|
HS5E-J | Monitor Circuit: I Brown 51 j\ 2 Brown/White
e I I
Monitor Circuit: | Orange 63 64 Orange/White
‘ —
] \
I
Main Circuit ®: Blue @1 ﬁ\L j\L 2 Blue/White
HS5E-DD
Main Circuit @: Orange @ 21 ﬁ\t\ j\ Orange/Wh\Ie
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HSSE-K Interlock Switches with Key

New interlock switches that can be locked and unlocked with a key.

¢ Head removal detection circuitry.

¢ High-security pin tumbler key is used. Sixteen types of key
numbers are available.

e Available with rear unlocking button for emergency escape.
¢ Accessory available for aluminum frame mounting.

¢ Gold-plated contacts.

¢ The locking strength is 1400N minimum. (GS-ET-19)

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

» Metal actuator entry slot ensures high durability.

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

¢ Environmentally-friendly. RoHs directive compliant.
¢ Double insulation structure. No need for grounding.
e Compact body: 35 x 40 x 146 mm

Ratings

Contact Rating
Rated Insulation Voltage (Ui) (Note 1)

250V

Operating temperature:

—25°C to 60°C: 2.5A max.
60°C to 65°C: 1.5A max.
65°C to 70°C: 1.0A max.

Rated Thermal Current (Ith)

Rated Voltage (Ue) 30V 125V 250V
Rated AC Resistive Load (AC-12) - 2.5A 1.5A
Current Inductive Load (AC-15) - 1.5A 0.75A
(le) Resistive Load (DC-12) 2.5A 1.1A 0.55A
(Note 2) |DC -

Inductive Load (DC-15) 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.)

Approved ratings

} AC-15 250V/0.75A
TOV DC-13 125V/0.22A
DC-13 30V/2.3A
AC 125V/1.5A Pilot Duty
UL/e-UL | b 125v/0.22A Pilot Duty

Key Specifications
Operating Method
Mechanical Durability

2-position maintained
100,000 operations minimum

Insertion/Removal Durability 10,000 operations minimum

Operator Strength 1.0 N-m minimum

Direct Opening Force 0.6 N-m minimum

Direct Opening Angle 60° minimum

Part No. Development
HS5E-KVAOL03-2A501

|:Key number

Circuit Code
Main  Door Monitor Lock Monitor Blank: Standard Key
Circuit Circuit Circuit number (500)
VA: — 1NC, INO  1NC, 1INO or
vD: — 2NC 2NC 501 to 515
Key removal specifications
Pilot Light v P
0: None A: Removable in

all positions
B: Removable at UNLOCK
C: Removable at LOCK

Operator position
2: 2-position

Rear Unlocking Button
L: With
Blank: Without

Cable Length
03:3m
05:5m

Angle Adjustable
Actuator (vertical)

Right-angle Actuator
w/rubber bushings

s ©

— Straight

Actuat
Right-angle Actuator cluator

(SUS304)

€@

General Specifications

Applicable Standards

1SO14119, 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)

IEC60204-1/EN60204-1
(applicable standards for use)

Operating Temperature

-25 to +70°C (No freezing)

Relative Humidity

45 to 85% (No condensation)

Storage Temperature

-40 to +80°C (No freezing)

Pollution Degree 3
Impulse Withstand
Voltage 25kv

Insulation Resistance
(500V DC megger)

Between live and dead metal parts:
100 MQ minimum (500V DC megger)
Between live metal part and ground:
100 MQ minimum (500V DC megger)
Between live metal parts:

100 MQ minimum (500V DC megger)
Between terminals of the same pole:
100 MQ minimum

Electric Shock Class

Class Il (IEC61140)

Degree of Protection

IP65 (IEC60529)

Shock Resistance

100 m/s?
1,000 m/s?

Operating extremes:
Damage limits:

Vibration Resistance

Operating extremes:
10 to 55 Hz, amplitude 0.35 mm
Damage limits: 30 Hz, amplitude 1.5 mm

Actuator Operating
Speed

0.05t0 1.0 m/s

Direct Opening Travel

Actuator HS9Z-A51: 11 mm minimum
Actuator HS9Z-A51A/A52/A52A/A53/A55: 12 mm
minimum

Direct Opening Force

80N minimum

Actuator Retention
Force (Note 1)

1,400N minimum (GS-ET-19)

Operating Frequency

900 operations per hour

Rear Unlocking
Button Mechanical
Durability

3,000 operations minimum (HS5E-KIL)

Mechanical Durability

1,000,000 operations minimum (GS-ET-19)

Electrical Durability

100,000 operations minimum (AC-12, 250V, 1A)
1,000,000 operations minimum (24V AC/DC, 100
mA)

(Operating frequency: 900 operations per hour)

Performance between
41 and 42 when head
is removed

Mechanical durability: 10 operations minimum
Insulation resistance: 100 MQ (initial value)
Withstand voltage: 1,000V for 1 minute (initial value)

Conditional Short-
circuit Current

50A (250V) (Note 2)

Cable

UL2464, No. 22 AWG
(12-core, 0.3 mm2 or equivalent/core)

Cable Diameter

@7.6 mm

Weight (approx.)

510g (3m cable), 680g (5m cable)

Note 1: See page 54 for actuator retention force.
Note 2: Use 250V/10A fast-blow fuse for short-circuit protection.
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HS5E-K Interlock Switches with Key

Head Removal Detection Circuitry (patented)

Head removal detection circuitry is employed in the HS5E-K. With this innovative function, the monitor circuit (41-42) turns off
when the head is removed from the switch, such as when removing the head to change the head direction (applicable with all
models of HS5E-K).

With the head installed on the switch, monitor circuits 41-42 and 51-52 operate in synchronization while the key locks/unlocks
the actuator. When the head is removed, 41-42 turns off and 51-52 turns on. This disagreement is detected by the head removal
detection function.

Monitor circuit
(41-42) with
head removal
detection
function

Actuator | Actuator Head
unlocked | locked | removed

LOCK @UNLOCK OFF ON &
(NOC?)Iwr ircuit Pink © ] 00_,

414} 42 Pink/white

mcg)ltor Circuit grown@ 514! 52 Brown/White OFF ON

Note: Head removal detection function is not direct opening.

Actuator unlocked Actuator locked Head removed Actuator | Actuator Head
unlocked | locked | removed

() )

Monitor Cirouit pi @\i? PnkWhite OFF ON ON
m%w)itorCircui! Brown 51y 52 Brown/White OFF ON ON
Maintenance Mode Change i ‘ Door Handle Actuator

- e
e N
LD6A s@

.| SignaLight

N

HW Series

XW Series Key Selector Switch @
Emergency Stop (Pin Tumbler)
Switch

@ Mode Change @ Door Unlocked (safety output OFF)

Hazards of the system and robot are isolated by the safety guard. When a worker needs to work inside the hazardous
area for maintenance, the worker stops the machine using the key to change modes (1), unlock the guard using the key,
then remove the key to bring inside the safety guard (2). The worker can switch operation modes and unlock the safety
guard using a single key. Furthermore, when the key is taken inside the hazardous area, the guard cannot be locked and
the system cannot be turned on. This enables the worker to work safely in the hazardous area.
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HS5E-K Interlock Switches with Key

Interlock Switch

Package Quantity: 1

Rear Unlocking | Circuit . . " Cable
Button Code Contact Configuration Key Removal Position Length Part No.
3m HS5E-KVA003-2A
A (removable in all
positions) 5m | HS5E-KVA005-2A
Lock TUNLOCK 3m HS5E-KVA003-2B
VA Monitor Circuit : @ M oc 3 B (rggoo\/r?)l in UNLOCK
| | iti
Monitor Circuit | O a1yl 4 P 5m | HS5E-KVA005-2B
Monitor Circuit : 23 1 24 '
ISP - 3
Monitor Circuit : i @/ﬂ 3m HS5E-KVA003-2C
3 3 C (removable in LOCK
i i iti
| | position) 5m | HS5E-KVA005-2C
Without 1 3
| § 3m | HS5E-KVD003-2A
i i A (removable in all
positions) 5m | HS5E-KVD005-2A
| | 3m | HS5E-KVD003-2B
VD |uonior Gt @ 11412 1 B (removalin UNLOCK
Monitor Gircuit § G a1yl 42 5m | HS5E-KVD005-2B
Monitor Circuit : @ 2144 22 §
Monitor Circuit : © 514452 3m | HS5E-KVD003-2C
C (removable in LOCK
it
position) 5m | HS5E-KVD005-2C
3m HS5E-KVAOL03-2A
A (removable in all
it
positions) 5m | HS5E-KVAOLO5-2A
: LOCK | UNLOCK
Monitor Circuit : & 11 12 oc ; 3m HS5E-KVAOL03-2B
ya |Monitor Cirouit: | ©414i 42 B (removal in UNLOCK
Monitor Circuit: 23 | 24 ; position)
Monitor Circuit : 3 53 | 54 5m HS5E-KVAQOL05-2B
| S
§ § 3m | HS5E-KVAOL03-2C
; i C (removable in LOCK
* i iti
i 3 position) 5m | HS5E-KVAOL05-2C
With : §
i i 3m | HS5E-KVDOL03-2A
i i A (removable in all
| | iti
3 3 positions) 5m HS5E-KVDOL05-2A
Monitor Gircuit : & 11:0\@ 12 3m HS5E-KVDOL03-2B
VD |Monitor Gircuit : o | © 414442 B (removal in UNLOCK
Monitor Circuit : & 214122 3 position)
Monitor Circuit : @ 5141 52 5m HSSE-KVDOL05-2B
3m HS5E-KVDOL03-2C
C (removable in LOCK
osition
position) 5m | HS5E-KVDOL05-2C

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

* Key LOCK and UNLOCK positions are as shown on the right.

* Actuators are not supplied with interlock switches and must be ordered separately.
* To select key numbers, specify numbers 501 to 515 after the Part No.

* When a key number is not specified, key number 500 is supplied as the default key.
Example: HS5E-KVA003-2A501

500 (default key) to 515
Note: The key number is engraved on the cylinder.

N

LOCK

UNLOCK
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HS5E-K Interlock Switches with Key

Dimensions and Mounting Layouts

HS5E-KO

When using Horizontal Mounting / Straight Actuator (HS9Z-A51)

030
=)
—J
| &

Actuator Stop

(Supplied)

Slot Plug (Note)
(Supplied) ~N|

76
53.7

3%11'—'1'

All dimensions in mm.

Actuator Stop

(Supplied)

61*

106
4

-
bt

| 2010 22

™|
|
N

53.7

|

=

20
2%
33
40

(94.3 or M4 tapped hole)
Interlock Switch Mounting Hole Layout

When using Vertical Mounting / Right-angle Actuator (HS9Z-A52)

RP: Actuator Mounting
Reference Position

i
=

030

RP
27.7

4.5

73.2

Actuator Stop Film

(supplied)

Slot Plug (Note)
(supplied)
©|

38 2 ‘E
{

53.7
12.6 +1

|5

I
—H_I

)
ol\ @
«

40

}

Actuator 36.2
Actuator Cover 145.7 (6.3)
Actuator Stop
(supplied)
q Bl
g 106 ~ — 7.6
& R ~ !
+—— |3 [T T
A4 T I o@( EN
€ -— - «
4-M4

o

Operation Key (supplied)

* Actuator center position

(94.3 or M4 tapped hole)

Interlock Switch Mounting Hole Layout

HS5E-KLIL (Rear Unlocking Button)
When using Horizontal Mounting / Straight Actuator (HS9Z-A51)

RP: Actuator Mounting
Reference Position

RP

73.2

Rear Unlocking Button
(supplied)

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

Use a rear unlocking button kit.

(including panel, mounting frame, and mounting plate)

(4.3 or M4 tapped hole)

4-M4

- Rear unlocking button mounting
AW X<6: Panel mounting
N 6<X<23: Not mountable
- 23 < X <53 mm:
X = Panel thickness
o
g ~
Mounting Hole Layout
o
134 &
230 Rear Unlocking Button 8 ‘ Un\og\(\“g {—/
Rea
t - HEg

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

position of the actuator when inserted in the interlock switch

is the position where the actuator stop placed on the actuator

lightly touches the side surface of the interlock switch.

Note: After mounting the actuator, remove the actuator stop
from the actuator.

Interlock Switch

&

¢

Door Stop

Interlock Switch

Actuator Stop

Actuator Cover

HS9Z-A52 Actuator
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HS5E-K Interlock Switches with Key

Actuators
Description Part No. Actuator Retention Force

Straight HS9Z-A51

Straight with rubber bushings HS9Z-A51A

Right-angle HS9Z-A52 1,400N minimum

Right-angle with rubber bushings HS9Z-A52A

Angle Adjustable (vertical) HS9Z-A53

500N minimum
Angle Adjustable (vertical/horizontal) HS9Z-A55 When a retention force of 500N or more is required,

use HS9Z-A53.

* For actuator dimensions, see page 55.

* See “Minimum Radius of Hinged Door” on page 59 and 60 when using the HS5E-K on hinged doors.

Accessories

Package Quantity: 1

Description Part No. Remarks
Sliding Actuator HS9Z-SH5 See page 76 for details.
Handle Unit (for right-hand door) HS9Z-DHSRH Choose according to the required opening direction.
Rgt?jralt-:)e:ndle Handle Unit (for left-hand door) HS9Z-DH5LH See page 68 for detalls.
Switch Cover Unit HS9Z-DH5C Used for installing the interlock switch inside.
Plug Actuator HS9Z-A5P
Padlock Hasp HS9Z-PH5
Mounting Plate (Note 1) HS9Z-SP51 Can be used for mounting on aluminum frames.
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 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)

* The mounting part is a frame or a panel that the product is mounted on.

Note 1: When mounting HS5E-KVAOL (rear unlocking button) on an aluminum frame using the mounting plate, provide a mounting hole
(see page 57) on the mounting plate and use the manual rear unlocking kit (HS9Z-FL50).
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HS5E-K Interlock Switches with Key

Actuator Dimensions and Mounting Hole Layouts All dimensions in mm.

Straight Actuator (HS9Z-A51)
6.2 32.4
-_(6)
52 | o8
T

g I = —C 4k
9 A_M Actuator Mounting Hole Layout

(Straight, Right-angle)

Y/ (Note) Actuator Stop
(supplied with the actuator) 2-M4 Screw 20
o
=3 \:{El:: !
- -&

Straight Actuator (with Rubber Bushings)
(HS9Z-A51A)

7.3 43.8
2 153 0.8 - The mounting center distance is set to 12 mm
910 = - at the factory. When a distance of 20 mm
distance is required, adjust the distance by

] moving the rubber bushing sideways.

- The actuator has flexibility to the direction
o ~ " indicated by the arrows. When 20-mm distance
- - is selected, the actuator swings vertically.
Actuator Mounting Hole Layout

Actuator Stop (Note) Straight actuator (with rubber bushing)
Right-angle actuator (with rubber bushing)

2-M4 Screw 12
@ ‘
* Mounting centers can be widened to
20 mm by moving the rubber bushings.

30
20

Washer (supplied with the switch)

2-010 «
2-09 :#:

Rubber Bushing

0.8

Vertical Swing

When mounted (5)

Angle Adjustable Actuator (Vertical) (HS9Z-A53)

18
Actuator Stop _
L Film (supplied
with the actuator)

1

t 9,
o)
20 29 <

Angle Adjustment

(M3 hexagon socket .

i head bolt) Actuator Mounting Hole Layout
1

(Vertical Swing)

T % 2-M6 Screw 58
O,
~ Y |
’ffﬂl

Note: The actuator stop film and actuator stop are supplied with the actuator
and used when adjusting the actuator position. Remove after the
actuator position is determined.

Door Hinge Side

33 max.
12 | (21)
T B
|
T

T

Actuator Orientation

Right-angle Actuator (HS9Z-A52)

33
2 7.2 7.2

i )
i Y AN
8/g - 8
" !
U )
b
45 0.8 & 1.6

Actuator Stop (supplied with the actuator) (Note)
o

Actuator Cover

Right-angle Actuator (with Rubber Bushings)
(HS9Z-A52A)

When mounted (39.7)

When mounted (11.2) .
EEI

2,
_ Washer (supplied with 1Y
Rubber Bushing  the actuator) v,
- When the mounting center distance is set
to 12 mm the actuator has flexibility both
vertically and horizontally.

0.8
- When the mounting center distance is set
o to 20 mm, the actuator swings vertically.
. £ Adjust the distance by moving the rubber
° bushings.
2
&

(supplied with the actuator)

o
[

&l

Horizontal Swing
20
T

-

When mounted (5)

at

o
?
N

15.8

Vertical
Swing

Angle Adjustable Actuator (Horizontal/Vertical)
(HS9Z-A55)

Horizontal Adjustment 3
Orienting

Insert

Angle Adjustable Screw
(M3 Hexagon Socket Head Screw)

/937

Vertical Adjustment

Orienting

Insert Ifuator Stop (Note)

Angle Adjustment
(M3 Hexagon Socket Head Screw)

o}

Actuator Mounting Hole Layout
(Horizontal/Vertical)
2-M4 Screw | 38 |

N

,4'7,4@,

The orientation of actuator swing (horizontal/vertical) can be changed using the orienting insert (white plastic) installed on the back of the
actuator. Do not lose the orienting insert, otherwise the actuator will not operate properly.
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HS5E-K Interlock Switches with Key

Accessory Dimensions

Door Handle Actuator
HS9Z-DH5RH (for right-hand door) / Actuator with Key HS5E-K Interlock Switch

All dimensions in mm.

Stainless Diecast Aluminum Rear Handle (diecast aluminum)
Steel (plated) (yellow)
) Legend Description
Bonon Gonnesing Rod (SUS) @ _[Handle Unit for Right-hand Door (HS9Z-DH5RH)
’ sioa | (EEECI HAE L ) @ | Switch Cover Unit (HS9Z-DH5C)
—:*‘%%k = AM ®  |Rear Unlocking Button Kit (HS9Z-FL50)
‘ g : “J o @ Interlock switch (HS5E-K) (sold separately)
0|
~ % 2 iy — m] * Handle unit for left-hand door (HS9Z-DH5LH) is available.
R For details, see page 68.

Diecast Aluminum Front Handle (diecast aluminum)
(plated) (black)
Mounting Part
7t0 9 73 Thickness (X): 20 to 50 mm
Polyacetal (black) 52 475 Unlocked: 84 49
49.8 10 36 8 r R
W . 12 Locked: 81 | ( 13 117
! © 10, 4 0 i 70
i | A
- © <« =
\ T ! P A M o
K ‘ Jj
1 |
3 ‘ | ©
4] Satinal I e
- / =1
S “ VL |ber]
K& E: i
i | UL oeK|
™!
e W
e ‘ =l i
L 1| | - 34 | 7
2 © % | L
R 0 I Rear Unlocking Button
Material: ~ L . I (Nylon 66) (red)
Stainless Steel

Panel Cut-out

Right-hand Door Handle Unit (HS9Z-DH5RH)

7109
(475 _ (7109)
. 220(01 gei . e 131020 [ (26)
When using the HS5E-KOIL on the [ 81020 1
mounting panel of 3 mm or less in B TEN (= \ 7 e
thickness (use the rear unlocking \ |
button). 26 ) 1 Mounting Position Tolerance
sl Ty -
R I = !
LT
- 1 \_L/ f T ’1 T 0.8 mm
& k 3 ) [N | Reference
\ 2-M5 D).
- | 4 %? =1
. \ ! 3mm
m\"@b% \
o o _ — vy
Y\‘iz\e\ 77777 —
| HH 7toomm ,
Door Gap Door Gap | |
<Rear View> @Z@; @ fifefetence
7t09 4 mm
36 to0 46 N\, 475 (47.5) , (7t09) ﬂ
When using the HS5E-KOIL on the Glo 16 1 81020 131020 (26) :
mounting panel of 20 to 50 mm in p =] oy a1t
thickness MR EER / Tt
- Use the rear unlocking button kit 2 "\ /"
(HS9Z-FL5L0T) ¥ g |
- In the figure shown on the right, \ =/
040 mm frame is used. N ‘ 5 | W" s
: LRI 3 ki
o < (oo |
e ‘
Note 1: Required when using 0@%‘&“ \& \ ENF (841041) Qﬁmﬂﬂ
the HSSE-KOIL. 25 o] E/Wﬂ
Note 2: Ensure that the hole \Afo\e’\\ 4615
in the mounting panel S
N A e | gy [
does not interfere with AR ]
the rear handle shaft. 040 _||_040 D40 || 040
4(6)-M5'
<Front View> \ Door Gap <Rear View>\Door Gap
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Sliding Actuator (HS9Z-SH5)

Plug Actuator (HS9Z-A5P)

Rivet: Stainless Steel

26.5 56 14 Spacer: Steel
13 375 52 Handle: Aluminum 46 } 43
25 5 19 29> Thickness: 2 \
8-Rog I~ —
e e // jﬂ]}ﬂ?* i
A= e N— i
B e 7 T T 1« s 8 f ‘ Q|2
& I i L 1 %
Epo—ED 1= .
18 (40) S A Actuator: stainless steel
30.7 3 75 35 Washer: Steel ~~ <=A] N\ Thickness: 25
- ¥ Area coating: Orange
o Nl
o H
Actuator ‘ | \ Padlock Hasp (HS9Z-PH5)
Material: Stainless Steel © inl | L,
Thickness. 2.5 Cover (Stainless Steel) ,97 8
Panel Cut-out 51

6-M5 Screws | 32.5

Mounting Plate (HS9Z-SP51)

28

=

16.5

Drilling Rear Unlocking Button Hole Drilling Interlock Switch Mounting Hole

(=]
| 9 When installing the HS5E-KOL
[E- T il | (rear unlocking button), provide a rear
© N unlocking button a hole on the HS9Z-SP51.
aij© 0 (40)
w|© 40 < ’< >‘
Q| IH 54
=== === N\
o e 218 Rear Unlocking
< ol @ < o1 | k CAL
My D) 2} 'S § Button Hole
x <+ ~ o4 - (Note)
2] §eoa
& - 8
S 8% & &
&L 7
QYA
N7 O A
m@&‘ ®
|
4|+ N
oA +
A . . . 4-M4 Screw
q ),/ Material: Anodized aluminum A6063 20 to 22 4-M4 Screw
Weight: Approx. 180g \E;jﬂ:‘ ]
22 Zo. R
[ cZ
Rear Unlocking Button Kit (HS9Z-FL50)
Button: PA66
) Rear Unlocking Button Mounting Dimensions
Hinge + Plate
Material: 2 or 4-M4 Screw
Stainless Steel
I 40
T L
,f
i 3
S ° HATRY | o 8
> @ 0)
; L Ak Nyt
i 3 A
‘ 2 N+ g © e &0:\:;‘2\ J o)
1 ol ovh b vy | & 2 &
‘ PA AN ‘D\%?\i\‘?‘o\e N
: Button pressed oS
) 21.3 | | (unlocked) 16
0 " 27.3__|Button released 16-90
30
HS5E-KL b:
Interlock Switch
(sold separately) Lﬁa
Pin: Stainless Steel
‘T Total thickness of mounting frame,
é ) panel, and mounting plate: 23 to 53 mm
=
Connection Link N
Material: ‘%ﬁ Example:

Stainless Steel

|
L.

Screw: Steel

When mounted on a 0030 mm frame using the mounting plate above (HS9Z-SP51),
select HS9Z-FL54 since the mounting part thickness (X) is 40 (X=10 + 30=40).

* With the mounting hole dimension, the rear unlocking button rod does not touch

the hole even when the interlock switc

h moves sideways.
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Circuit Diagrams and Operating Characteristics

Interlock Switch Status

Status 1

Status 2

Status 3

Rear Manual Unlock

* Door closed
* Machine ready to
operate

* Door closed

* Machine cannot be
operated

* Door opened
¢ Machine cannot be
operated

¢ Door closed

¢ Machine cannot be
operated

Door Status

Press

Press rear unlocking
button. (Note)

Circuit Diagram

! LOCK 1 MLOCK

=

i L0CK 1+ UNLOCK

! L0CK 1 UNLOGK

(Example: HS5E-KVA) e 4l e Ught2 4l 3fg 42 ngfete 412 U1z 41 gf42
Zs—oio—z“ 53, 4 B io 24 53 g, 54 23 ::: 26 sl s B o2 8B g, 5
Door Closed (locked) Closed (unlocked) Opened Closed (unlocked)

Monitor Circuit
(door closed)
11-12

Monitor Circuit
(door open)
23-24

HS5E-KVA

Monitor Circuit
(locked)
41-42

Monitor Circuit
(unlocked)
53-54

Monitor Circuit
(door closed)
11-12

HS5E-KVD

Monitor Circuit
(door closed)
21-22

Model and Contact Configuration

Monitor Circuit
(locked)
41-42

Monitor Circuit
(locked)
51-52

Note: When the operator is confined in a hazardous area, the actuator can be unlocked manually by pressing the rear unlocking button, which should be
accessed easily by the operator.

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

Operation Characteristics (Reference)

Monitor Circuit (door open, NO)

Monitor Circuit (door closed,

Monitor Circuit (unlocked, NO)

Monitor Circuit (locked, NC)

0 (Actuator Insertion Position)

Approx. 3.3 (Locked Position)
Approx. 5.3

Approx. 6.9 Approx. 26.4

NC)

(Travel in mm)

|:| : Contacts ON (Closed)

|:| : Contacts OFF (Open)

* The operating characteristics shown in the chart above are of the HS9Z-A51 actuator. 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.

58

atm-treichl.de

+49 2166 958545
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Safety Precautions

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

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

¢ Do not place a PLC in the circuit between the interlock
switch and the load. Safety and security can be endan-
gered in the event of a malfunction of the PLC.

¢ Do not disassemble or modify the interlock switch, other-
wise 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.

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.

o If the operating atmosphere is contaminated, use a pro-
tective 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 break-
down.

- Using the slot plugs supplied with the interlock switch,
plug the unused actuator entry slots.

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

- Use proprietary actuators only. Using other actuators may
damage the interlock switch.

¢ 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 damage the interlock switch.

¢ The actuator retention force is 1,400N. Do not apply a load
higher than the rated value. When a higher load is ex-
pected, provide an additional system consisting of another
interlock switch without lock (such as the HS5D/HS5B
interlock switch) or a sensor to detect the 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 take
other measures.

e Although the HS9Z-A51A and HS9Z-A52A actuators (w/
rubber bushings) alleviate the shock when the actuator en-
ters the slot on the interlock switch, make sure that exces-
sive shock is not applied. If the rubber bushings become
deformed or cracked, replace with new ones.

¢ Do not mount the interlock switch facing down as shown
in the figure below. Otherwise, the key may fall off due to
shock.

Incorrect Orientation

Minimum Radius of Hinged Door

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

Note: Because deviation or dislocation of a 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 Hole
| Door Hinge o

(35)

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

|
- . Interlock Switch
- ‘ Mounting Hole

o
«

)

Door Hinge

(

(40.3)
HS9Z-A52A Actuator (with rubber bushings)

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

- A Interlock Switch
- ‘ Mounting Hole

| Door Hinge
% (36.2) (35)

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

(111)

Door Hinge

H%;

Interlock Switch
| Mounting Hole
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Instructions

Actuator Angle Adjustment (vertical/horizontal)

¢ Using the angle adjustment screw, the actuator angle can
be adjusted (refer to the dimensional drawing on page 55).
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.

o 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 inter-
lock switch surface: 50 mm

¢ When the door hinge is on the extension line of the actua-
tor mounting surface: 80 mm

T ,
AR R

I
N
\
-
\\
. \—‘
!
T~ 1'!\5
¥l

Interlock Switch
Mounting Hole
(38)

(68)

Interlock Switch
Mounting Hole

(56.5)

When using the HS9Z-A55 Angle Adjustable (vertical/

horizontal) Actuator

¢ When the door hinge is on the extension line of the inter-
lock switch surface: 50 mm

* When the door hinge is on the extension line of the actua-
tor mounting surface: 70 mm

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

Horizontal Swing - {W
T o
o
-7 B T
7 - |
7 - |
47/;%

Vertical Swing

AT

il

a

S
S
% Door %2 &
SO,,?Z'%V Door Hinge %, | Hinge 8% e
s T2
S 2
/ / 22

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

Vertical Swing

Horizontal Swing

Interlock Switch
Mounting Hole
(58)

Door Hinge

(55.5)

Mounting Examples

¢ Mount the interlocks switch to a fixed machine or guard,
and mount the actuator on the hinged door. Do not mount
both interlock switch and actuator on the hinged doors,
otherwise malfunction will occur.

Application of Sliding Doors

HS9Z-A51
Actuator

Application of Hinged Doors
HS9Z-SH5 Sliding Actuator

HS9Z-A52 Actuator

g 1‘0’6"‘:
g
[ Rt
ey
%

HSS5E-K Interlock Switch

Install the interlock switch on the immovable part of the door.
Install the actuator on the movable part of the door.

Installing the Head

Do not use plastic and metallic heads of HS5D/HS5B
interlock switches on the HS5E-K. Be sure to use HS5E
metallic heads. The metal heads of the HS5E, HS5D, and
HS5B look similar. When using these interlock switches
adjacently, ensure that the heads are not interchanged.

HS5D/HS5B HS5E
Plastic Head Metallic Head Metallic Head
Plastic Metal
Color: red, Color: Sl\vei
black or gray Color: Gray Color: Black*

R orred T 7
(=) pr=ng
a ] 8 a

T f U0 [

* The metal head can be distinguished easily by the color of the
plastic.

Rotating the head

The head can be rotated by removing the four screws from
the corners of the head and reinstalling the head in the
desired orientation. Before wiring the HS5E-K, replace the
head. 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 a 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

60 atm-treichl.de

+49 2166 958545




HS5E-K Interlock Switches with Key

Instructions

Head Removal Detection Circuitry

¢ Only the lock monitor circuit 41-42 turns off (open) when
the head is removed, such as when the head is rotated.
The other monitor circuit 51-52 turns ON (close). Be sure
to connect the lock monitor circuit (41-42) to a safety
circuit.

¢ When connecting the HS5E-K to a safety circuit, connect
the door monitor circuits (11-12)@ and the lock monitor
circuits (41- 42)3 in series. (GS-ET-19)

¢ When rotating the head, make sure that the interlock
switch is not wired or that the key position is in the UN-
LOCK position.

Key

Follow the instructions below to avoid operating failures and
damage.

e Insert the key completely.

* Do not remove or insert the key while turning the key.

e Other than the standard key number (500), 15 types of
key numbers are available. Use a key with the same
number as the number on the cylinder.

¢ Do not apply excessive force when

turning the key. Otherwise operating (';)
failures and damage may occur. =
/\~,«

¢ Do not turn the key to the LOCK side while the actuator is
removed (door open). Otherwise, operating failures and
breakdowns may occur.

Do not turn the key to
LOCK while the actuator
is removed.

Installing the Rear Unlocking Button (HS5E-
KOL)

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 screw supplied with the switch. Rear
unlocking buttons 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-FL53, HS9Z-FL54, or HS9Z-FL55) sold
separately.

&
HSSE-KOL NGy
Interlock Switch

Safety Precautions

After installing the rear unlocking button, apply Loctite to the
screw so that the screw dose 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.

Mounting the Rear Unlocking Button Kit

1. Install a connecting rod onto the push rod on the HS5E-K
rear unlocking button interlock switch (HS5E-KOL, sold

separately). Push Rod [ ]
2. A pin is attached to the connecting rod. 5‘)/
Insert the pin into the hole in the
push rod, using pliers. i
3. Pull the connection rod from the hole
in the mounting frame, and turn the  Connecting
Rod HS5E-KOL

buttgn operating pin to the horizontal Interiock
position. Pin  Switch

Connection Rod  Gonnection Rod Orientation

— / ‘ N T ‘

o) B ,-,,,,,, A

2 VV \
T

Incorrect

Pull Correct

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 or panel must be supplied by the user.

For the mounting hole layout of interlock switches, see page

57.

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 57.

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.

5. After fastening the screws, check if locking and unlocking
operations can be performed.

Button Unlocking
Groove |5 Button

1 1l T %
| =AY
]3\ —

Button Operating Pin

Safety Precautions

Install the rear unlocking button kit in the correct direction
as shown below. Do not install the kit in incorrect directions,
otherwise a malfunction may occur.

Correct Orientation

Do not apply strong force, exceeding 100 m/s?, to the
interlock switch while the rear unlocking button is not
pressed, otherwise a malfunction may occur.
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Instructions

Manual Unlocking using the Rear Unlock-
ing Button

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

|
=

Unlock

Rear Unlocking Button Rear Unlocking

Button Kit

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

e Install the rear unlocking button in a place where only the
operator inside the hazardous area can use it. Do not
install the button in a place where an operator outside the
hazardous area can use it, otherwise the interlock switch
may 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 for
Mounting Screws

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

e Rear unlocking button: 0.5 t0 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) (Note)
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) (Note)
HS9Z-A53: 4.5 to0 5.5 N-m (two M6 screws) (Note)
HS9Z-A55: 1.0 to 1.5 N-m (two M4 screws) (Note)

Note: The above recommended tightening torques of the mounting
screws are the values confirmed 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.

¢ Mounting bolts must be provided by the users.

¢ To avoid unauthorized or unintended removal of the in-
terlock switch and the actuator, it is recommended that
the interlock switch and actuator are installed in a secure
manner, for example using special screws or welding the
screws.

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

T% M4 Screw
| Washer
:__,,/ Rubber Bushing

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

Cables

¢ Do not fasten or loosen the gland at
the bottom of the interlock switch.

¢ When bending the cable during wir-
ing, 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

Wire Identification

* Wires can be identified by color and white line printed on

the wire.

¢ Wires whose colors are white, black, gray and gray/white

cannot be used.

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

Insulation

Circuit Code ldentification

¢ Circuit codes can be identified by the insulation color in

each contact configuration.

* The following table shows the identification of circuit

numbers.

¢ When wiring, cut unnecessary wires such as the dummy

insulation (white) and any unused wires.

Model Contact Configuration

Door Monitor

|
Monitor Circuit: Blue @ 1 jﬁ.‘ 12Blue/White

HS5E-KVA | Monitor Circuit: :
; - 23 24 Orange/White
Monitor Circuit: Orange == g

Monitor Circuit:

Brown 53

LOCK @UNLOCK

Pink(3) 414~1__42pPink/White

54 Brown/White|

Monitor Circuit: Blue @ 114 12Biue/White
|

Monitor Circuit: Pink(3) 41 41 42Pink/White
HS5E-KVD P ! ;

Monitor Circuit: Orange @ 214~ 220Orange/White |

Monitor Circuit: Brown @ 51 j\‘ 52 Brown/White|

* The contact configuration shows the status where the actuator is

inserted and the switch is locked.
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Logic Circuit using FS1A Safety Controller

Example 1: Hostage control (one robot)

Turn the key selector switch to Teach Mode and remove the key. Unlock HS5E-K using the same key, then remove the key
and open the door to enter.
Gripping the enabling switch in the enabling position enables the robot to operate.

FS1A-C11S
LOGIC13A
- Emergency Safe_}_\q (')"%‘05 Self-hold function circuit 1
~ Stop Switch 11 X1 :[E Direct Opening Hod
| Emergency Safely lnput® ﬁ Dual Channel Selrhold
' A Stop Switch T1é X1é Direct Opening !
2 ! —E Trigger
HE2G Safety Input 2 W Self-hold function circuit 2
/) Grip Switch T2, X2, T3, X3 Dependent ol
v
Self-hold Safoty O ;
HW Series function afety Output
M+ Y0
[ Key Selector Teach Mode Trigger Hold
Sw)i,tch Safety Input 1 | _o— Mode Select L Trigg & ,[ 1
3 (Pin Tumber T0, X0, X1 o— I Auto Mode 0Ssb
Iy
< Type) L{EDM
Self-hold function circuit 3 5
HS5E-K Safety Input 3 Hold
Key Interlock T4, X4, T5, X5 Safety Output 2
Switch Self-hold Hold Y2
Safety | 4 function _Ez3
afety Input >—| : 0ssD
T6, X6, T7, X7 Trigger - win
-delay
=
EDM
Start '”p;éz; Monitor Input

Start Input 2 . Control
X17 [ Monitor Input ]_| Start

External Device Monitor 1 External
T14,X14 Device

Monitor
External Device Monitor 2 Sé'fig;a‘
T15, X15 Monitor
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Example 2: Partial Mode Change (Multiple Robots)

Three FS1A safety controllers are required for two robots and four FS1A safety controllers for three robots.

Turn the key selector switch of the first robot (logic no. 103) to Teach Mode and remove the key. Unlock the HS5E-K interlock
switch using the same key and open the door to enter. Using the same key, Turn the key selector switches of the second
(logic No. 13b) or subsequent robots to be operated to Teach Mode. Gripping the enabling switch in the enabling position

enables the robot to operate.
Note 1:
Note 2:
Note 3:

Teaching is possible with one robot at a time. Teaching multiple robots is not possible at the same time.
The emergency stop switch connected to the first FS1A safety controller is effective for all robots.
Connect safety outputs Y2 and Y3 (solid state outputs) of the first FS1A safety controller to the RF1V force guided relay (K1, K2), and connect its NO

contact to the safety output YO, Y1 of the second and the subsequent FS1A safety controllers. Connect NC contact to the EDM input of the first FS1A

safety controller.
The required number of RF1V
For two robots:  2NO2NC
For three robots: 3NO1NC
For four robots: 4NO2NC
Note 4:
Note 5:

(K1, K2):

The emergency stop switch connected to the second and subsequent FS1A safety controllers are effective for the robot only.
Connect the NC contacts of K3 and K4 to EDM input of the second FS1A safety controller. Connect the NC contacts of K5 and K6 to the EDM input of

the third FS1A safety controller. Select force guided relays for K3, K4, K5 and K6 according to the operation control circuits of the robots.

FS1A-C11S Self-hold function circuit 1
LOGIC103 Hold Hold Y2
Self-hold 0SSD Y3 ]
K, Dependent Trigger EDM
Emergency
Stop Switch Open
[—\ Self-hold function circuit 2
Open & Hold
2 Self-hold
a Teach Mode Function
. 1 Trigger
HW series Mod
Key Selector /: oce Auto Mode Hold YO Y1
Select Il & o o
Switc Self-hold 0SSD
(pin tumb\er key) function circuit 3 h
E off-delay|
Hold EDM
Direct Opening| Function
1] rgger
Monitor Input
Monitor Input
External
Bovice
Monitor
FS1A-C11S LOGIC 13b (inside the guard)
Self-hold function circuit 1
i Dual Channel
Emergency e/ Direct Opening| Hold
Stop Switch 4 Eelf-l:_o id
F Dual Channel unction
" Dependent —{: Trigger
HE2G
Grip Switch Self-hold function circuit 2
’ Teach Mode Hold
Mode
- Self-hold
3 o— Select Auto Mode Function
HW series | Trigger K1
Key Selector Hold YOJ
Switch Self-hold 0SSD i K2
(pin tumbler key) function circuit " - E
Hold
o Dual Channel Self-hold EDM
f X
Safety Function
’—E Trigger

[ Monitor Input H

Control
Start

External
Device
Monitor

FS1A-C11S LOGIC 13b (inside the guard)

Self-hold function circuit 1

i | Dual Channel
Emergency L Direct Opening

Hold
Stop Switch s Se If-h_old
Sk Dual Channel Function
[ Dependent Trigger
HE2G
an Switch Self-hold function circuit 2
Teach Mode Hold
Mode
o— Selecl Auto Mode gs:é?iglr?
HW series —"—{ Trigger
Key Selector 99 Hold Y0 /K1
(P sumbler key) fmton tircut 0sSD yi K2
_
Hold
Dual Channel EDM
[ Safety Self-hold
Function
Trigger
[ Monitor Input H gtoar;}roﬂi
Dangs
vi .
Monitor K1 to K6: RF1V force guided relay
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HS5 series Door Handle Actuator

Door Handle Actuator Configuration

Interlock Switches

Switch Cover Unit

HS5E-*44L+%-G HS5D-+Z HS5B-#*Z HS9Z-DH5C

Rear Unlocking HS5E-KxL Metal Head Metal Head

Button Rear Unlocking

Button
Selection Chart
Mounting Panel Thickness X
. . Rear Unlocking

Door Size Large With Lock Required X < 3mm —

b \Without Lock

p 20 < X < 30mm

= 30 < X < 40mm

b 40 < X < 50mm

X =70mm

Small

With Lock

Without Lock

66
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HS5 series Door Handle Actuator

Handle Unit

Right-hand Door

Left-hand Door

Accessories
Rear Unlocking
Button Kit

HS5B
Installation Kit

HS9Z-DH5RH HS9Z-DH5LH :
HS9Z-FL53 HS9Z-DH5B
HS9Z-FL54
HS9Z-FL55
Handle Unit szmtmh Gl Accessories Interlock Switch

Right-hand Door
— | eft-hand Door

Right-hand Door

Left-hand Door

Right-hand Door

Left-hand Door

——— Right-hand Door

Left-hand Door

Right-hand Door

Left-hand Door

_I_

_|_

+

+

_I_

+

_I_

_I_

+

_I_

HS9Z-DH5RH

HS9Z-DH5LH

HS9Z-DH5RH

HS9Z-DH5LH

HS9Z-DH5RH

HS9Z-DH5LH

HS9Z-DH5RH

HS9Z-DH5LH

HS9Z-DH5RH

HS9Z-DH5LH

HS9Z-DH5C

+ 1+

+

Rear Unlocking Button Kit
HS9Z-FL53

+ 40+

_I_

+ 1+

Rear Unlocking Button Kit
HS9Z-FL54

_|_

_I_

+ 1+

+

Rear Unlocking Button Kit
HS9Z-FL55

+:+

HS5E-CIL
(Rear Unlocking
Button)

HS5E-KOL
(Rear Unlocking
Button)

_|_

+

HS5D/HS5B Installation Kit
HS9Z-DH5B

+ !+

HS5D-0Z
HS5B-00Z
(Metal Head)

Sliding Actuator HS9Z-SH5

+ +

+ +

HS5E

- O O N ...
HS5E-K

(All model) l

HS5D-00Z i

HS5B-0z2
(Metal Head)
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HS5 series DOOr Handle Actuator

Easy and secure operation.

* Rattling doors can be locked smoothly and securely.

* A door can be locked with an actuator by pushing and turning
the handle.

* Padlock tab is provided to ensure operator safety.
¢ Interlock switch with or without solenoid lock can be installed.

¢ LED shows solenoid status
(when using HS5E-#44Lx*x*-G).

Specifications

HS5D Metal Head Interlock witch (Note 1)
HS5B Metal Head Interlock Switch (Note 1)

Applicable Interlock
Switch

HS5E Rear Unlocking Button Interlock Switch
with Solenoid (Note 3)

HS5E-K Rear Unlocking Button Interlock Switch
with Key (Note 4)

Operating Temperature

—25 to +70°C (no freezing)

Mechanical Durability

100,000 operations minimum

Applicable Shackle

06 to 7.5 mm

Diameter of Padlock
Withstand Load of

30N maximum

Padlock Tab

Handle Operation Angle | 77° (removed position <> inserted position)
HS9Z-DH5LH/RH: 1000g

Weight HS9Z-DH5C: 900g
HS9Z-DH5B: 30g

Note 1: HS5D-#*ZRNx*

Note 2: HS5B-#+ZB, HS5B-+*ZBM

Note 3: HS5E-#44Lx*-G

Note 4: HS5E-Ks#QL#x-2xk:k:x

« Interlock switch is not supplied with the actuator and must be ordered separately.

Description Part No. Remarks
Handle Unit Ez: Ir;%l’j:::gi:g:)r :zgi:g:gf: Choose according to the required opening side.
Switch Cover Unit HS9Z-DH5C Used for installing the interlock switch inside.
HS5D/HS5B Installation Kit HS9Z-DH5B Contains a mounting plate and two spacers.
HS9Z-FL53 Contains a button Mounting panel thickness (X): 20 < X < 30 mm (Note 2)
Rear Unlocking Button Kit (Note 1) HS9Z-FL54 with base plate and a | Mounting panel thickness (X): 30 < X < 40 mm (Note 2)
HS9Z-FL55 connecting rod Mounting panel thickness (X): 40 < X < 50 mm (Note 2)

Note 1: Use the kit in combination with the HS5E-+44L+*-G rear unlocking button interlock switch.

Note 2: Mounting panel is a frame or a panel.

Parts Description

Handle Unit
(for right-hand door)

Padlock Knob

Rear Handle
(yellow)

Blind Cap

\ Front Handle (black)

Switch Cover Unit

Manual Unlock
Label

Interlock Switch

Front View

Rear Unlocking
Button Kit

Rear Unlocking
Button

Rear View
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HS5 series Door Handle Actuator

Dimensions
HS9Z-DH5RH (right-hand door) and HS5E-+44L+*-G Interlock Switch with Solenoid

Rear Handle (diecast aluminum)
Diecast Aluminum (plated) ~ (yellow) Legend Description

Right-hand Door Handle Unit HS9Z-DH5RH
Switch Cover Unit HS9Z-DH5C

Rear Unlocking Button Kit HS9Z-FL5+
Interlock Switch HS5E-#44L+%-G

sus

Rear Unlocking
Button Connecting Rod (SUS)

Handle Link Shaft (18
(free-cutting steel)

®le|ee

0104 "R 1077}

Diecast Aluminum (plated) Front Handle (diecast aluminum)
(black)

Mounting Panel Thickness:
20to 50

49

Unlocked: 84 _,

I
Locked: 81 [
o \
I
I
I
é ‘
‘ )
|
; ~
=
- J; !
L i ,
% |
[ I Rear Unlocking Button [(SS—=)
. | (Nylon 66) (red)

sus

HS9Z-DHS5LH (left-hand door) and HS5E-+44Lx+*-G Interlock Switch with Solenoid

Rear Handle Diecast Aluminum
i i i sus =T
E?:‘Ig\l’f}t aluminum) (plated) (silver) Legend Descnptlon
? - @ Left-hand Door Handle Unit HS9Z-DH5LH
Rear Unlocking Button - B
Connecting Rod (SUS) @ Switch Cover Unit HS9Z-DH5C
Handle Link 1 ® Rear Unlocking Button Kit HS9Z-FL5x
Shaft 08 1 1010.4
(free-cutting LL i i ﬁ i @ Interlock Switch HS5E-+44Lx%-G
steel) : s ° -
8 o
(=]
PR
Rear Handle Diecast Aluminum (plated)
(diecast aluminum)  (silver)
(black)
Mounting Panel Thickness:
2010 40 73
49 \__,_ Unlocked: 84 47.5
‘ Locked: 81 8 49.8 Polyacetal (black
[ et E ] P e e
o
I T —f=-H
‘ =l E;i =T
|
| )
©
] ! =
] :
. =
N ==
)| | mdSAimd |
2 L3 oL
ﬁ Mo
FH -
L
1 ® =+t
|
! 7 34 L
‘ i ..
‘ Rear Unlocking Button
| (Nylon 66) (red)

All dimensions in mm.
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HS5 series Door Handle Actuator

HS9Z-DH5RH (right-hand door) and HS5D-**Z/HS5B-**Z Interlock Switch

Diecast Aluminum  Rear Handle (diecast aluminum)

(plated) (silver) (yellow)
Legend Description
sus [0} Right-hand Door Handle Unit HS9Z-DH5RH
Handle Link Shaft 08 @ Switch Cover Unit HS9Z-DH5C
(iree-cuting stee) ® |HS5B Installation Kit HS9Z-DH5B
@ Interlock Switch HS5D-##Z/HS5B-**Z

. . Front Handle
: iecast aluminum; ounting Panel
DI\e?a? A\L:mlpum (di lumi ) Mounting Panel
(plated) (silver) (black) Thickness:
7t09 73 70 mm or less
47.5

Polyacetal (black) r_ﬂ.
46

HS9Z-DH5LH (left-hand door) and HS5D-**Z/HS5B-**Z Interlock Switch

Rear Handle ! Diecast Aluminum
Eg:‘c;a;)t aluminum)  (plated) (silver) Legend Description
@ Left-hand Door Handle Unit HS9Z-DH5LH
Handle Link Shaft (8 ® Switch Cover Unit HS9Z-DH5C
(free-cutting steel) = ® HS5B Installation Kit HS9Z-DH5B
@ Interlock Switch HS5D-#%Z/HS5B-#*Z

2?:£ai?gﬂfmnum) Diecast Aluminum
(black) (plated) (silver)
Mounting Panel Thickness:
70 mm or less
49 . Unlocked: 84
Polyacetal ’%“ 13

(black)

Locked: 81
‘ L]

All dimensions in mm.
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Panel Cut-out

HS5 series Door Handle Actuator

HS9Z-DH5RH right-hand door handle unit

7t09
361046, \,_47.5 (47.5) , (7t09)
. 61016 N 81020 1310 20 [ _(26)
When using the HS5E-+44Lx**-G on the ‘
mounting panel of 3 mm or less in thick- \ ]
ness (use the rear unlocking button). 26 | / : B
\ o < / Mounting Position Tolerance
\ g 8| |
Vi
| L AnNT
N o Y
; |
\ 2-M5
Q 0 \\
D \
\)<‘\°c§\°ﬂ \
AN 5 — e
?‘%\g(\oe,\\ ,,,,,, /
5%
N 7t09
2
% M_ﬁ_ﬁ <Rear View> =T 1 Reference
719 (47.5) , (7t09) J
361046 47.5 : 0 4
. 6t016 1310 20 4 _(26) 5
When using the HS5E-*44L+**-G on | 81020 e LT § —
the mounting panel of 20 to 40 mm T i ! >(«;Z//,:;
in thickness. | ; ST
26 \ . /
* Use the rear unlocking button kit 18 gl
(HS9Z-FL5+). \ =/ +
« In the figure shown on the right, | 2 ‘Cf MERETST
040mm frame is used. g ¢< )2 \ A7 1 PIT
QA ~ [
,\ ‘
& ! \
38920 ' \ ki (3410 41)
Woge® /
N ] 4
e RS 46)-Ms
W 53
8%
cA)
040 || 140 %3 040_|]_ [140
_\\)/ ©
Door Gap 4(6)-M5 Door Gap
— <Front View> <Rear View>
HS9Z-DHS5LH left-hand door handle unit
a5 /" ser0as (Tt09) | (475
81020 } 6t0 16 @6, N\ 131020
When using the HS5E-+44L**-G on the !
mounting panel of 3 mm or less in thick- / \
ness (use the rear unlocking button). /" 26 ‘\
/ N
R=:=4
1 16
@ . 2-M5
L)\ /
S \ !
A
L o /
& 9, iy £ . .
o S, S5
G 6-M5, /4/0/%00%
© %8 %
K O/@O{-’O N <Rear View>
Door gap <Front View> 2600 Door gap
7t09
475 _/ 36 t0 46 (Tt09) | (475
When using the HS5E-#44L+%-G on 81020 81016 26) \‘t 181020
the mounting panel of 20 to 40 mm
in thickness. ,/ Y
| 26 \
* Use the rear unlocking button kit 8 ,/ \\g
(HS9Z-FL5%). / \=
* In the figure shown on the right, \ 3 1to18) | |, ﬁBTD \ Note 1:
O040mm frame is used. @ K 9 ) @ o ) Required when using the HS5E-#44L-++—G.
N « | | Not required when using the HS5D-#+Z or
A / HS5B-#+Z (without locking function) (70mm-
L&/ \ / o :
L7 db glb / thick is necessary for mounting panel).
R/ (34 to 41) /
S \ 2 / Note 2:
LS % 0&@ T aerms Ensure that the hole in the mounting panel
35 XOe? ———— does not interfere with the rear handle shaft.
T %%
2 06%/}
990
4(6)-M5 /|_40_||_ 40 e"’e 040 || _J40
Door gap, <Front Views Door gap, <Rear Views All dimensions in mm.
atm-treichl.de +49 2166 958545
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HS5 series Door Handle Actuator

Dimensions

Rear Unlocking Button Kit
(HS9Z-FL53/HS9Z-FL54/HS9Z-FL55) (Use with the HS5E-*44L+*-G Interlock Switch)

Rear Unlocking Button Kit

Hinge + Plate Mounting Hole Layout
(Sus) M5 Screws
r_L_‘
‘r‘_‘r Aj ™ (ANd A D Fary
r_L,J_l < Py r &
TN =] AU
- 0!
\ |
Hf o ° & e ( y [t [
Q (o]
o I _ \\ // o ) r S
‘ {'e] T —
i 5 |8 00\‘\\(\ J
‘ Button pressed iR He - ‘\y\\ 9
i (unlocked) %Qq\e’b 9
1 Button unpressed ,ﬂ‘o (\\)\o\e D O TosN
\ 16 q’%\)\\“
i 30 16 to 30
HS5E-*44L**-G 1
Interlock Switch @
(sold separetely) oo Pin (SUS) When installing using two mounting

screws, install one on top and the
other on bottom. If both mounting
screws are installed either on top
or bottom only, the rear unlocking
button kit cannot be installed
securely, resulting in failure.

Thickness of Mounting Bracket (3) L JTotaI thickness of mounting panel: 20 to 50
1 -t

[:'ﬁ”

Connecting %

Rod (SUS)

—

HS5D/HS5B Installation Kit (HS9Z-DH5B)

p 67 y
5 122
‘
T
g[a
—4 A6063 Anonized

Z

&

Note: The illustration kit contains the aluminum mounting
plate shown above and two spacers.

All dimensions in mm.
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HS5 series Door Handle Actuator

Instructions

* The door handle actuator can be used with the HS5D-**Z,
HS5B-#*Z (metal head), and HS5E-+44Lx*-G (rear unlocking
button) only. Do not use with other interlock switches.

* When using the door handle actuator in the safety-related part
of the system, make sure of proper operation while observing
the safety standards and regulations of the relevant country
or region where the actual machine/system is used. Also,
perform a risk assessment before operation.

* Read the instruction sheet of interlock switch before installing
the door handle actuator.

¢ Install the switch cover unit and handle unit on the outside of
the door. Do not install them inside the door, otherwise the
door cannot be opened or closed by the operator, affecting
the operation and causing danger to the operator.

¢ |nstall the door handle actuator in the direction
as shown on the right, so that the cable faces
downward. Do not install in any other direction,
otherwise malfunction will be caused.

* Do not modify or disassemble the door handle
actuator.

Padlocking
* When padlocking the HS9Z-DHS5, lift the

Padlock Tab

Installation

* Check wether the following parts are included.
Unit Part Quantity

Mounting Bracket 1
Switch Cover 1
Switch Cover Unit Blind Cap 1
HS9Z-DH5C Screw A * 1
Screw B * 2
Screw C 4
Actuator Cover 1
Front Handle (black) 1
Rear handle (yellow) 1
Haré(gg-%?-;gRH Rear handle Shaft 1
HS9Z-DH5LH Rear handle Plate 1
Rear handle Base 1
Screw D * 2
Screw E 2
HS5B Installation Kit | Mounting Plate 1
HS9Z-DH5B Spacer 2

knob on the front of the HS9Z-DH5. A tab
will appear. Install padlock(s) or a hasp on
the tab.

* Make sure that the total load by the
padlocks and hasp does not exceed 30N.
Otherwise the door handle actuator will
become deformed or damaged.

* The applicable shackle diameter of padlock is 6.0 to 7.5 mm.

—

Shackle Diameter

Padlock Knob

Manual Unlock

Manual Unlocking Label

* When using the HS5E-
*44**-G interlock switch,
attach the manual unlock label
on the front of the switch cover
unit.

* For manual unlocking, refer to
the specifications for the HS5E
interlock switch with solenoid.

LocKS=TuNLocK  LOCK == UNLOCK

Normal Status ~ Unlocked Status

Handle Operation
¢ Push the handle, and turn the handle to insert the actuator.
Handle Operation

@ Push the handle

Note: Do not force to turn the handle without pushing in the
handle, otherwise damage will occur.

* Do not close the door when the actuator is in the locked
status, otherwise the actuator will hit the door, resulting in
deformation or damage.

* When turning the handle, make sure that your hands or
fingers are not caught by the door.

*Screws A and B are loosely attached to the switch cover.
Screws D are loosely attached to the handles.

Installing the Switch Cover Unit (HS9Z-DH5C)

1. Remove one Screw A and two
Screws B from the switch cover
and remove the switch cover
from the mounting bracket.

Screw A

‘ Mounting

Switch Cover Bracket

Screws B———="

2. [HS5E-#44L+*-G Interlock Switch]
Using four Screws C, install the
interlock switch on the mounting
bracket (panel thickness 3 mm or
less). When installing on a mounting
panel (X) of 20 < X < 50 mm, install HS5E-+44L++-G
the connecting rod onto the push ~ Interlock Switeh - o
rod and press the pin into the hole in the push rod as de-
scribed in the “Installing the Rear Unlocking Button Kit” on page
74, before installing the switch on the mounting bracket.

[HS5D-#*Z and HS5B-**Z Interlock Switch]

Install the interlock switch using the Spacers
HS5B Installation Kit (HS9Z-DH5B)  screws ¢ l a <
and two Screws C. UL ‘
s ¢
:gggf:? Mounting Plate

Interlock Switch

3. Plug the unused actuator entry
slot using the blind cap. To do
so, attach the tab on one end to
the switch cover, and bending
the blind cap, attach the other
end on the switch cover.

|nSide‘7% Outside
S» Blind Cap

Blind Cap

4. Install the switch cover on the mounting
plate using one Screw A and two
Screws B.
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HS5 series Door Handle Actuator

Instructions

5. Install the switch cover unit on the mounting frame and
panel. Mounting screws or nuts are not supplied and must
be provided by the user.

o
Mounting Screws

NN

Installing the rear unlocking button

When the total thickness of mounting panel is 3.0 mm or
less: Install the rear unlocking button on the rod on the back
of the switch. For details, see the instruction sheet for the
HS5E.

When the total thickness of mounting frame or panel is 20
mm or more: Install the rear unlocking button kit (HS9Z-
FL5+) sold separately. For installation, see the instruction
sheet for the HS9Z-FL5.

P Mounting holes required
-8 in the frame. See Dimensions
Nuts on page 741.

Installing the Handle Unit HS9Z-DH5RH

1. Install the front handle (black) on the shaft on the actuator

cover as shown below. i
Handle Position

Locked

2. Tighten Screw D attached to the handle
using a hexagonal wrench (size: 2.5). o

Apply Loctite to the screw so that it does not Screw D

become loose.

3. Install the handle unit on the mounting frame
and panel, aligning the handle unit and A
switch cover unit as illustrated under - Nuts
“Actuator Mounting Reference Posi- /
tion.” Mounting screws and nuts are ~ {lounting
not supplied and must be provided by Ne
the user.

4. Cut the rear handle shaft according to the thickness of the
mounting frame and panel.

Mounting panel

[ H H ﬂ thickness (X) 17
0<Xs<10mm: Cutat—
]

10 < X <20mm: Cutat —
20 < X =30mm: Cutat
30 <X =40mm: Cut at

40 <X =50mm: Cut at

50 <X = 60mm: Cut at

—— 60 <X=70mm: Nocut—

5. Align the rear handle plate, rear handle shaft, and the rear
handle base as shown below, and fasten them using two
Screws E. Apply Loctite to the screws so that they do not

become loose.
Shaft Positioning Pin

Rear Handle ={J~—Screw E
Shaft AN
Rear Handle Base
| &{]-—Screw E
Rear Handle
Plate

6. Install the rear handle (yellow) on the rear
handle shaft.

7. Tighten Screw D attached to the handle using a hexagonal
wrench (size: 2.5). Apply Loctite to the screw so that it does
not become loose.

©.
Screw D

8. Turn the handle to the locked position, and insert the rear
handle shaft into the actuator cover. The rear handle should
be in the locked position.

9. While adjusting to ensure
smooth operation of the rear
handle, fasten the rear handle
unit on the mounting frame and
panel.

Install the HS9Z-DH5LH in a
similar fashion as the HS9Z- Mounting

DH5RH. Note that the handle  screws

direction becomes opposite.

Mounting screws and nuts are not supplied and must be
provided by the user.

*

*

Actuator Mounting Reference Position

* The mounting reference position and allowable mounting
range are as shown below.

% [ 01‘8Reference Position
N |
eain=

*» Use the square dot pattern as a guide of the allowable
mounting range.

7t09

Position

2
,,@‘ T 1 Reference
4

Installlng the Rear Unlocking Button Kit

. Install the connecting rod onto the

push rod on the HS5E-+44L#+-G rear PushRod [
unlocking button interlock switch. i

2. A pin is attached to the connecting
rod. Using pliers, press the pin into
the hole in the push rod.

3. Pull out the connecting rod from the connecting
hole in the mounting frame, and turn Rod HSBE-#44L-++-G
the button operating pin to the hori- pin Interlock Switch
zontal position.

Connecting
Rod

Connecting Rod Orientation
,,,,, . N

Pull Correct Incorrect
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HS5 series Door Handle Actuator

Instructions

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. Frame or panel must be supplied by

the user.

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

= S

Button Operating
Pin

Button
Groove

Screw

5. After tightening the mounting screws to a torque of 4.8 to
5.2 N-m, check if locking and unlocking operations can be
performed.

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.

PO == SN

AL
ATTE

T=E

Correct Incorrect

Do not apply strong force exceeding 100 m/s? to the rear
unlocking button kit, 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.

Rear Unlocking Button

Rear Unlocking
Button Kit

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.

* While 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 which can be reached by an operator
outside the hazardous area, otherwise the interlock switch
may be unlocked during 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

Recommended
Sorew Tightening Torque
HS9Z-DH5C Switch Cover Unit
One Screw A (M4) and two Screws B (M5)
to install the switch cover on the mounting 1.0t0 1.2 N'-m
bracket
Four Screws C (M4) to install the interlock
switch on the mounting bracket 151018 N-m
Three M5 screws to install the switch cover
unit on the mounting frame and panel (not 4510 5.0 N-m
supplied and must be provided by the user)
HS9Z-DH5+H Handle Unit
One Screw D (M5) to fasten handle 2.5t0 3.0 N-m
Two Screws E (M5) to install the rear handle
base on the rear handle plate 45t 50Nm
Two M5 screws each to install the front and
rear handles on the mounting frame and panel
(not supplied and must be provided by the 4.5105.0 N'-m
user)

Note: The above recommended tightening torques 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.
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HS5 series Slldlng Actuator

Sliding actuators allow for easy installation and adjustment.

* Angle adjustment is not required, enabling easy positioning.

* Installation is possible both vertically and horizontally, and
also on any type of doors.

* Can be used on the HS5D/HS5B metal head and HS5E/
HS5E-K interlock switches.

» Safety measures can be provided easily on existing facilities.

Description
HS5 Series Sliding Actuator

Part No.
HS9Z-SH5

Note: HS5D/HS5B/HS5E/HS5E-K interlock switches are not supplied
with the sliding actuators and must be ordered separately.

Dimensions

26.5
13

14

2
5., 19, 205
8Ro g e

7 4
I—

48.5

i

30.7 3 35

|~

o
Actuator (SUS)

Thickness: 2.5 Cover (SUS)

Sliding Actuator

Specifications

Applicable Model

HS5D-#xZ/HS5B-*+Z Metal Head Interlock
Switches

HS5E Interlock Switches

HS5E-K Interlock Switches with key

Weight 1259
Mechanical Durability | 100,000 operations minimum
Operation Stroke 40 mm
HS5D: 60N min imum
. . HS5B: 80N minimum
Direct Opening Force HS5E: 90N minimum

HS5E-K: 80N minimum

Mounting Hole Layout

51
6-M5 Screws 325

N Fe y.

- N
© A —

<
@

o

D

All dimensions in mm.
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HS5 series Sliding Actuator

Installation

When using with HS5S-**Z/HS5B-**Z
interlock switch

Two Oblong
o Mounting Holes
o
e
&
r E{# |[=-o =
‘ [ S
NS i
HS5B L
Interlock Switch | .36-2

—

P
I

Fasten the actuator cover on at least two
oblong holes using mounting screws.

Instructions

Operating Instructions

* When using the sliding actuator in a safety-related part of
the system, make sure of proper operation while observing
the safety standards and regulations of the relevant country
or region where the actual machine/system is used. Also,
perform a risk assessment before operation.

* Read the instruction sheet of the interlock switch carefully
before installation or operation.

* The actuator has projections on the end. Take care not to
injure hands.

* Regardless of door types, do not use the sliding actuator as a
door stop.

* When the actuator is inserted to an interlock switch in the
different direction from the open/close direction of the door,
do not open the door with excessive force, otherwise failure or
damage will be caused.

* When an operator enters the hazardous zone, take a safety
measure such as using padlock hasp HS9Z-PH5 so that
the operator is not trapped inside and the machine is not
operated while the operator is in the hazardous zone.

* Do not install the sliding actuator as shown below, otherwise
the actuator may be removed from the interlock switch due to
shocks.

* Ensure to slide the sliding actuator completely. Incomplete
insertion of the actuator may cause unstable contact
operation of the interlock switch. Also, door may not be
opened, damaging the actuator.

* Do not close the door when the actuator is slid out of the
cover, otherwise the actuator may damaged.

* When using the sliding actuator, take care so that fingers
or hands are not caught between the actuator and interlock
switch.

When using with HS5E/HS5E-K interlock switch

Two Oblong
Mounting Holes
4 Two Round
§ 106 362 [ 5 Mounting Holes
= =
U s
o
| 1114
{ EE—=
HS5E
Interlock

Switch

Thickness Adjustment Plate
(to be provided by the user) o
Recommended thickness: 5.1 mm

Fasten the actuator cover on at least two rectangular holes
and two round mounting holes using mounting screws.
The thickness adjustment plate requires mounting holes.

* When installing the sliding actuator over
the interlock switch as shown below, do
not apply a shock exceeding 100 m/s? to g
the actuator, otherwise the actuator may |
be inserted to the interlock switch and ]
cause unintended machine operation. al
* Use the sliding actuator with HS5D/ e
HS5B/HS5E/HS5E-K interlock switches B
only. Do not use with other products.
* Do not modify or disassemble the interlock
sliding actuator.

HS9Z-SH5

Adjustment
1. Mounting Reference Position

* The mounting reference position of sliding actuator is shown
below.
HS5D/HS5B Interlock Switch

D L0 G =
Mounting - w )
Position 1 ¢ ‘ ) e}
Tolerance: #2.5 | S @ 0
D

-0 C

26.7 2152 4 (Mounting position tolerance 4%)

2. Recommended Tightening Torque of Mounting Screws

* M5 screws for mounting the sliding actuator: 4.5 to 5.5 N-m

* M4 screws for mounting the interlock switch: 1.8 to 2.2 N-m

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.
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HS5 series Plug Actuator

Allows HSS series interlock switches to be used as interlock plug units.

¢ By chaining a plug actuator to a guard door for use with the
HSS5 series interlock switches, the open/close status of a
guard door can be detected.

¢ Unlike interlock plugs, the plug actuators can be removed/
installed while power is applied.

 Defeating-prevention structure is provided within the HS5 se-
ries interlock switches.

e Selection of with or without locking function is possible by
selecting HS5 series interlock switches.

¢ Contact configuration of the HS5 series interlock switches
remains the same.

¢ |[P67 protection of the HS5 series interlock switches remains
the same.

¢ Usage of the HS9Z-PH5 padlock hasps allows the interlock
plug to be used as a hostage control unit.

Plug Actuator

Specifications
Description Part No. HS5D/HS5B Miniature Interlock
HS5 series Plug Actuat HS9Z-A5P Switches
series Plug Actuator - - . .
9 Applicable Model ggZEol}/cl;mature Interlock Switches with

Note: The HS5B/HS5E interlock switches are ordered separately. HSBE-K Interlock Switches with Ke
- Wi Wi y

HS5L Interlock Switches with Solenoid

Weight (approx) 35¢g

Note: Refer to the specifications of each interlock switch.

Dimensions
When used with the HS5D/HS5B interlock switch When using with the HS5E/HS5E-K interlock switch
Rivet: Stainless Steel Spacer: Steel Rivet: Stainless Steel Spacer: Steel
46 43 46 .43
== ul
Handle: Aluminum \‘_ Handle: Aluminum
Thickness: 2 Thickness: 2 i
8 8 ol
B Actuator: —
. ¥ Area Stainless Steel
Washer: Steel —— Thickness: 2.5 Thickness: 2.5
61.5 # Area % Area
30.5 Coating: Orange Coating: Orange
10.5
S > |
- ! 25 25 |y
] ‘ 8
] _ —
e o —
=~ \_T, -
: | 15.5 :
I
| i
S
t -

(146)

I
HS5D/HS5B L - & I
(30) Interlock Switch (30)

(106)

TE#:I HS5E/HS5E-K -l:g:r__l- —

Interlock Switch (40) g

All dimensions in mm.
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HS5 series Plug Actuator

Precautions for Installation

* When using the HS9Z-A5P for safety-related equipment in a con-
trol system, refer to the safety standards and regulations in each
country to make sure of correct operation. Also, perform a risk
assessment to ensure safety before starting operation.

* Read the instruction sheet of the interlock switch to be used.

* Note the projections on the HS9Z-A5P to prevent injury.

¢ Regardless of door types, do not use the HS9Z-A5P as a door
lock. Install a separate lock such as a metal latch.

¢ When the direction to insert the HS9Z-A5P into the interlock
switch is different from the opening/closing direction of the door,
do not open the door while the HS9Z-A5P remains in the interlock
switch.

* Do not insert the HS9Z-A5P from the lower side as shown in the
following figure. Otherwise the HS9Z-A5P may fall because of
vibration.

* The HS9Z-A5P is used for HS5D/HS5B/HS5E/HS5E-K/HS5L
interlock switches only. Do not use the HS9Z-A5P with other
products.

* Do not modify or disassemble the HS9Z-A5P.
When linking the HS9Z-A5P to the door with a chain

* Connect the chain to the handle of the HS9Z-A5P and the door
firmly.

* Use a chain which has welded joints and does not break apart
easily. Stop using the interlock device when the chain breaks.

* Give proper slack to the chain, and do not apply excessive force
to the HS9Z-A5P. Determine the proper length of the chain so that
the door does not open wide and that the danger zone can not be
accessed by the operator.

* Refer to the following standards for safety distances and safety
gaps.
1ISO13857 (Safety distances to prevent hazard zones being
reached by upper and lower limbs)
1ISO13854 (Minimum gaps to avoid crushing of parts of the hu-
man body.)

* When an operator enters the danger zone, take measures such
as using a Padlock Hasp (HS9Z-PH5) so that the operator is not
trapped, and the machine can not be started by mistake.

When inserting the HS9Z-A5P into a part of the door

* The thickness of a door to insert the HS9Z-A5P depends upon
the insertion direction as shown in the following figure. When
placing a thicker objects, the HS9Z-A5P cannot enter sufficiently,
causing malfunction of the interlock switch.

M’HE

4.5 mm max.

HS9Z-A5P ; ﬂ
L

10 mm max.

HS5D/HS5B
Interlock Switch

7 mm max.

10 mm max.

HS5E/HS5E-K
Interlock Switch

I S i I =

* Refer to the standard (1ISO13852 through 13854) for safety dis-
tances and safety gaps.

* When an operator enters the danger zone, take measures such
as using a Padlock Hasp (HS9Z-PH5) so that the operator is not
trapped, and the machine can not be started by mistake.

When using the HS9Z-A5P as a hostage key

¢ Do not use two or more HS9Z-A5P for one interlock switch.
» Treat the HS9Z-A5P with care, and ensure that the HS9Z-A5P is
not inserted into other interlock switches.

When an operator enters the danger zone, take measures such
as using a Padlock Hasp (HS9Z-PH5) so that the operator is not
trapped, and the machine can not be started by mistake.
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HS5 series Padlock Hasp

Padlock hasps prevent unauthorized insertion of actuators.

e |deal to prevent machines from operating when two or more
operators are inside the danger zone.

¢ Accommodates up to four padlocks when the hasp is installed
on the interlock switch.

¢ By providing each operator with a padlock to install on the
hasp before entering the danger zone, the machine can not
restart until all operators have left the zone and removed their
padlocks (use a hasp for five or more operators).

Note: Use of padlocks to ensure safety requires strict observance

of opening rules. Safety cannot be ensured if the rules are
neglected, such as failing to install the padlocks.

—

o

Y

Padlock Hasp

Specifications

Description Part No. HS5D/HS5B Miniature Interlock
- Switches
HSS Series Padlock Hasp HS9Z-PH5 Applicable Model HS5E Miniature Interlock Switches with

Solenoid

Note: The HS5B/HSS5E interlock switches are ordered separately. HS5E-K Interlock Switches with Key

Shackle Diameter of

Applicable Padiock | 225 10 75 mm
Withstand Force 30N maximum
Weight (approx) 35¢g
Dimensions
When used with the HS5D/HS5B interlock switch When using with the HS5E/HS5E-K interlock switch
é{&q 8 f'],‘o‘b a'?q 4’% (vq’%
. N [ =0 yavey -
X 'dol © G
A lE' a | YQ : ’ | -y lﬂ
; Material: SPCC i s Material: SPCC
© & 24 Thickness: 1.6 - 10.5 24 Thickness: 1.6
N )<5.5 2
|

] - i
= e =
- 2.5 25
" 0 —
| N~ — j
° o, 2 b ) |
’ | S | I Rivet: K Material: SPCC
! | Stainiess Steel =288 Material: SPCC | I Stainless Steel 33.5 Thickness: 2.0
| =t Thickness: 2.0_ | | 43 | A
| - | ] e R -
L HS5D/HS5B . | ! . o
(30) Interlock Switch 30) | | ! | g
| ! | !
] a
| | HssemssEk /1y
%@ ¢ Interlock Switch = 3 L
(35) (40) 3

All dimensions in mm.

80 atm-freichl.de +49 2166 958545



HS5 series Padlock Hasp

Precautions for Installation

* When using the HS9Z-PH5 for safety-related equipment in a con-
trol system, refer to the safety standards and regulations in each
country to make sure of correct operation. Also, perform a risk
assessment to ensure safety before starting operation.

* Read the instruction sheet of the interlock switch to be used.

* Note the projections on the HS9Z-PH5 when using to prevent
injury.

* Insert the HS9Z-PHS5 in the direction as shown in the following
figure. Do not insert from any other direction. Also, do not use the
slot plug supplied with the interlock switch.

HS9Z-PH5

Actuator Entry Slot

* Do not deform the HS9Z-PH5. The HS9Z-PH5 may come off
from the interlock switch even if a padlock is installed. Stop using
immediately if the HS9Z-PH5 becomes deformed.

* The shackle diameter of the applicable padlock (refer to the
following figure) is 5.5 to 7.5 mm.

& |

Shackle Diameter

* When using a hasp or special padlock, make sure that the sliding
tab does not slide 3 mm or more in the direction shown below,
otherwise the HS9Z-PH5 may come off the interlock switch.

Sliding Tab 3mm . 3mm

Cover

Oblong Hole

Round Holes

* When using a hasp such as shown below, make sure that the
hasp is installed in round holes not in the oblong hole. Otherwise
the sliding tab may slide 3 mm or more. Check periodically that
the narrow gap between the jaws is not widened, so that the
HS9Z-PH5 does not fall off from the hasp.

Narrow Gap

O O
O O
O O

* Keep the weight of padlocks and hasps to a maximum of 15009
on one tab hole, and at a maximum of 30009 for the total of all
tab holes. Using padlocks and hasps weighing over the maximum
allowable weight may cause deformation of the HS9Z-PH5, and
the interlock switch may be damaged.e interlock switch, otherwise
failure or damage may be caused.

* Do not apply excessive shock to the HS9Z-PH5 while installing
it on the interlock switch, otherwise failure or damage may be
caused.

* Do not apply excessive vibration while padlocks or hasps are
installed, otherwise failure or damage may be caused.

* The HS9Z-PH5 is used for HS5D/HS5B/HS5E/HS5E-K interlock
switches. Do not use the HS9Z-PHS5 for any other products.

* Make sure that locking and unlocking the padlock and hasp do
not interfere with other products in close proximity.

* Do not modify or disassemble the HS9Z-PHS5.

* Padlocks and hasps are available from the following manufactur-
ers.

Panduit Corporation (http://www.panduit.com/)
Master Lock Company (http://www.masterlock.com/)
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HS9Z 022/30 mm Padlock Cover

Prevents unauthorized operation of key switches and interlock plugs used as

hostage controls.

e [deal to prevent machines from operating when two or more
operators are inside the danger zone.

¢ When padlocked, the padlock covers prevent keys or plugs
from being inserted into the locks.

¢ By providing each operator with a padlock to install onto the
hasp before entering the danger zone, the machine can not
restart until all operators have left the zone and removed their
padlocks (use a hasp for three or more operators).
Note: Use of padlocks to ensure safety requires strict observance
of operating rules. Safety cannot be ensured if the rules are
neglected, such as failing to install the padlocks.

Padlock Covers

Specifications

Notes
* Key selector switch and interlock plug are ordered separately.

* HS9Z-PC22 (922mm) cannot be used on HW1K and LW+K. The name-
plates for HW series cannot be used on HS9Z-PC22.

Dimensions

Material: SPCC
Thickness: 1.6

Applicable Padlock

Description Part No. Applicable @22 mm [ ASW=K
@22 mm Padlock Cover HS9Z-PC22 Model 230 mm | HS2P, ASN#K, ASTN*K, ASD*K
30 mm Padlock Cover HS9Z-PC30 Shackle Diameter of #5.5 to 75 mm

Withstand Force

30N maximum

Weight (approx.)

559

Note: For the specifications of

key selector switches and interlock plugs,

refer to the specifications of HS2P interlock plugs, ASW+K, ASN#*K,
ASTN=K, and ASD=K key selector switches.

Coating: Red
wn
el
] g
Rivet: g
Stainless Steel MRS
iy $ \\.—\/ qa I | @
®
l (e}
Mterial: SPCC
Thickness:2 /['|  so5 | il -
58 =T
3.7 8 4 &
27.5 ¥
47
60

HS9Z-PC22

0 0
& T
©
(o)
o
&
HS9Z-PC30
2
)
2, 38
&
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HS9Z 222/30 mm Padlock Cover

Instructions

Mounting

* The direction to install the padlock cover is as
shown in the figure on the right.

<HS9Z-PC22>

Installation with ASW+K

¢ Do not use an anti-rotation ring (OGL-31) or
nameplate which is an optional accessory for
the ASWxK.
¢ Install the HS9Z-PC22 padlock cover between the panel and the
bezel (see below). For panel mounting, refer to the instructions for
the TW series control units.
Adjustment Ring

ENp A

= Bezel

DOWN

Panel Padlock Cover

* When using the panel thickness adjustment ring, add the thick-
ness of the HS9Z-PC22 (2.0 mm) to the adjustment value.

<HS9Z-PC30>

Installation for HS2P

¢ Install the HS9Z-PC30 padlock cover between the panel and the
bezel (see below). Refer to the panel mounting method of the
HS2P interlock plug. When adjusting the number of gaskets to
suit the mounting panel thickness, add the thickness of the HS9Z-
PC30 (2.0 mm) to the adjustment value.

S S

Bezel
Padlock Cover

Anti-rotation Ring

Panel

Installation for the ASN+K, ASTN*K, and ASD*K

(1) When using no nameplate

* To prevent the selector switch from turning, use of an anti-rotation
ring (OGL-11) is recommended.

¢ Install the HS9Z-PC between the panel and the bezel (see
below). For panel mounting, refer to the instructions for 30 mm

control units.
Washer

Anti-rotation Ring

Padlock Cover

Panel

(2) When using a nameplate

* Install the HS9Z-PC30 padlock cover between the nameplate
and the bezel (see below). Do not interchange the order of parts,
otherwise the padlock cover cannot be installed securely. Anti-
rotation ring (OGL-11) is not necessary when using NA or NALO
nameplates. When using the CQN nameplate, use of an anti-
rotation ring (OGL-11) is recommended.

Nameplate
Washer

|

* Symbols and marks can be engraved in the engraving area
shown in the figures below.

NA NALO
CQN

* When adjusting the rubber washer thickness to suit the mounting
panel thickness, add the thickness of anti-rotation ring (0.8 mm),
nameplate (0.5 to 2.0 mm), and the HS9Z-PC30 (2.0 mm) to the
adjustment value.

Precautions for Installation

* When using the HS9Z-PC for safety-related equipment in a con-
trol system, refer to the safety standards and regulations in each
country to make sure of correct operation. Also, perform a risk
assessment to ensure safety before starting operation.

* Read directions of the interlock plug and the key selector switch
used.

» Make sure that the following requirements are satisfied when us-
ing the HS9Z-PC.

‘K When a plug is installed on the HS2P interlock plug, or a
key is inserted to the key selector switch, the HS9Z-PC cannot be
closed, and the HS9Z-PC cannot be locked using a padlock or a
hasp.

X When the HS9Z-PC is closed on the HS2P interlock plug
or on the key selector switch, the plug cannot be installed on the
HS2P interlock plug, and a key cannot be inserted into the key
selector switch.

* Before closing the HS9Z-PC, make sure that the plug is removed
from the HS2P interlock plug, and the key is removed from key
selector switch. When the plug of the HS2P interlock plug or the
key of key selector switch is deformed or damaged, replace it with
a new one immediately. Otherwise the HS9Z-PC may be closed
while the plug or key is installed, initiating operation.

* The applicable shackle diameter of padlock is 5.5 to 7.5 mm.

—

Shackle Diameter

* When using a hasp as shown below, check periodically that the
narrow gap between the jaws is not widened, so that the HS9Z-
PC does not fall off the hasp.

@

[e}e]

Narrow Gap

oo
oo

* Because a variety of shapes are available on the market for pad-
locks and hasps, make sure that the requirements shown with X
are satisfied when choosing the padlocks and hasps.

* Keep the weight of padlocks and hasps to a maximum of 15009
on one side, and at a maximum of 3000g total of both sides. Us-
ing padlocks and hasps weighing over the maximum allowable
weight may cause deformation of the padlock, and the HS2P
interlock plug and key selector switch may be damaged.

* Do not apply excessive shock to the HS9Z-PC, otherwise failure
or damage may be caused.

* Do not apply vibration while padlocks or hasps are installed,
otherwise failure or damage may be caused.

* The HS9Z-PC is used for following applicable models. Do not use
the padlock cover for other products.

Applicable model of the HS9Z-PC22
Key Selector Switch ASWx*K

Applicable model of the HS9Z-PC30
Interlock Plug: HS2P
Key Selector Switch: ASN+K, ASTN+K, ASD+K

* Ensure that locking and unlocking the padlock and hasp do not
interfere with other products in close proximity.

* Do not modify or disassemble the padlock cover. Stop using
immediately if the padlock cover is deformed.

* Padlocks and hasps are available from the following manufactur-
ers.
Panduit Corporation (http://www.panduit.com/)
Master Lock Company (http://www.masterlock.com/)
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HS1L Interlock Switches with Solenoid

3000N locking strength (largest in class)!
Suitable for large and heavy doors.

» Same actuator as HS1E (actuator retention force 3000N)

* Six contacts in a compact housing (same size as HS1E)

» Same dimensions and mounting hole layouts as HS1E
(Size: 35 x 104 x 129 mm)

* Door open, closed, and locked statuses can be monitored
for various applications.

* Energy efficient new solenoid unit. 32% less solenoid
current consumption compared with HS1E.

* Manual unlock key and LED indicator are standard.

* Manual unlock key allows for manual unlocking in the event
of power failure or maintenance.

* Indicator has an independent circuit, and can be used for
various purposes.

* Two locking mechanisms to choose from—spring lock
(unlocked with energized solenoid) or solenoid lock (locked
with energized solenoid).

* M3 terminal screws for wiring.

» Wide operating temperature range (-20 to +55°C).

W.G@WCESD O

Manual

Unlock KM
Straight Actuator : ’:; &
(3000N) (susso4)\$

(Zinc Diecast)

= L-shaped Actuator
o
QQ./ (3000N) (SUS304)

Angle Adjustable (vertical)
Actuator (3000N) (SUS304)

LISTED
Ratings
Contact Ratings
Rated Insulation Voltage (Ui) 300V
Rated Operating Current (Ith) 10A
Rated Operating Voltage (Ue) 30V 125V 250V
Resistive Load (AC-12) 10A 10A 6A
Rated AC
Operating Inductive Load (AC-15) 10A 5A 3A
gg;rem o | Resistive Load (bc-12) | 8A 22A | 11A
Inductive Load (DC-13) 4A 1.1A 0.6A

* Minimum applicable load (reference value): 3V AC/DC, 5mA
(Applicable range may vary with operating conditions and load types.)
» TUV rating: AC-15 3A/250V, DC-13 4A/30V
UL, c-UL rating: A300
Pilot duty: AC 3A/250V
Pilot duty: DC 4A/30V
¢ CCC rating: AC 15 3A/250V, DC-13 4A/30V

Solenoid Unit and LED Indicator

Specifications

1ISO14119

IEC60947-5-1

EN60947-5-1 (TUV approved)
GS-ET-19 (TUV approved)
Applicable Standard UL508 (UL listed)

CSA C22.2 No. 14 (c-UL listed)
GB14048.5 (CCC approved)

IEC60204-1/EN60204-1
(applicable standards for use)

Operating Temperature | -20 to +55°C (no freezing)

Relative Humidity 45 to 85% (no condensation)

Storage Temperature | —40 to +80°C (no freezing)

Pollution Degree 3

Overvoltage Category | Il

Impulse Withstand 4.0 kV

Voltage (between LED, solenoid and ground: 1.5 kV)
Contact Resistance 50 mQ maximum (initial value)

Between live and dead metal parts:
100 MQ minimum (500V DC megger)

MBI AR e Between terminals of different poles:

Maximum Continuous

O,
Applicable Voltage Rated voltage x 110%

Maximum Continuous

Applicable Time Continuous

Insulation Class Class F

Rated Operating

Voltage 24V DC
LED Rated Current 10 mA

Light Source LED

lllumination Color Green (G), Red (R)

Lock Mechanism Spring Lock ‘ Solenoid Lock 100 MQ minimum (500V DC megger)
Rated Operating Electric Shock
24V DC (100% duty cycle
Voltage ( y cycle) Protection Class Il (IEC 61140)
Rated Current 200 mA (initial value) Degree of Protection IP67 (IEC 60529)
Coil Resistance 120Q) (at 20°C) Shock Resistance Damage limits: 1000 m/s?
Pickup Voltage Rated voltage x 85% max. (at 20°C) o ) Operating extremes:
Solenoid Vibration Resistance 10 to 55 Hz, amplitude 0.35 mm
Dropout Voltage Rated voltage x 10% max. (at 20°C) Damage limits: 30 Hz, amplitude 1.5 mm

Actuator Operating

Speed 0.05to0 1.0 m/s

Direct Opening Travel |11 mm minimum

Direct Opening Force 50N minimum

Actuator Retention 3000N minimum (GS-ET-19)
Force when Locked See page 87 for dimensions.

Operating Frequency 900 operations per hour

Mechanical Durability 1,000,000 operations minimum (GS-ET-19)

100,000 operations minimum

(AC-15 3A/250V)

Electrical Durability 1,000,000 operations minimum

(24V AC/DC, 100mA)

(operating frequency 900 operations per hour)

Conditional Short-circuit | 100A (250V) (Use 250V/10A fast acting type
Current fuse for short-circuit protection.)

Weight (approx.) 4509 (HS1L-DQ44)
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HS1L Interlock Switches with Solenoid

Parts and Functions
Conduit Port

Contact
Mechanism (M3)

Locking Ring

LED Indicator

Straight Actuator
(3000N) (SUS304)

Locking Ring
L-shaped Actuator
(3000N) (SUS304)

Angle Adjustable (vertical)

Actuator (3000N) (SUS304)
(Zinc Diecast)

Part No. Development
HS1L-DQ44KMSRP-R

Circuit Code ;l_ T LED Color
Main Circuit Monitor Circuit G Green
R: INC+INC  1NC/INO, 2NC R: Red

DQ: INC+INC/  1NO, 1NO Conduit Port Size

1NC+1NC El-ank: |1:’/é13 5
DT: INC+1NC/ 1NC, 1INC M" M20 '

1NC+1NC )

Housing Color
Solenoid Unit Voltage/ R: Red and Black
Lock Mechanism —M ing S
4 24V DC/Spring Lock ———— Locking Strength
7Y: 24V DC/Solenoid Lock MS: 3000N
L Manual Unlocking

LED Rated Voltage ——————— Key
4: 24V DC K: With key

Terminal Numbers

11-42: Main circuit

21: Main circuit or monitor circuit (door monitor)
22: Monitor circuit (door monitor)

31/33: Monitor circuit (door monitor)

32/34: Monitor circuit (door monitor)

51: Monitor circuit (lock monitor)

52: Main circuit or monitor circuit (lock monitor)
61/63: Monitor circuit (lock monitor)

62/64: Monitor circuit (lock monitor)

Al: Solenoid (-)

A2: Solenoid (+)

X1: LED (-)

X2: LED (+)

* There is no wiring between 22-51 with circuit code R.

Two Actuator
Entry Slots
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HS1L Interlock Switches with Solenoid

Interlock Switch

A . Manual
Lock Circuit ) . Conduit LED :
Mechanism Code Contact Configuration Port Size | Indicator Unllggl;lng Part No.
A Door Mlonitor ’ é_ock Mgrgtg'r:
\onoi
“ LED o ( ctuatormnserle ) ((+<)) enoi o ) Gi/2 HS1L-R44KMSR-@
X2 X1 L[]JJ A2 "y Al
Main: INC+1NC i Door monitor: INO/INC
Lock monitor: 2NC
R Main circuit: © 114412 414l 42 PG13.5 HS1L-R44KMSRP-©@
Monitor circuit: @ 214422
Monitor circuit: 33 ;34
Monitor circuit: - 514 52 M20 HS1L-R44KMSRM-@
Monitor circuit: 61+ 62
Main: INC+1NC Door monitor: 1INO
1NC+1INC Lock monitor: INO G1/2 HS1L-DQ44KMSR-@
Spring Lock With With
Main circuit: @114 12 414 42
DQ Main circuit: @214+ 22 514i 52 PG13.5 HS1L-DQ44KMSRP-®@
Monitor circuit: 33 | 34
Monitor circuit: 63 : 64 M20 HS1L-DQ44KMSRM-@
Main: INC+1NC Door monitor: INC
INC+INC Lock monitor: 1NC G1/2 HS1L-DT44KMSR-@
Main circuit: 1" 12 4145 42
DT MZ:: z::zﬂ:t g Qj\M 50 PG13.5 HS1L-DT44KMSRP-@
Monitor circuit: @ 31 j\.i 32
Monitor circuit: 61+i 62 M20 HS1L-DT44KMSRM-®
Door Monitor Lock Monitor
" LED o (Actuator[l]nsened) ((Sglenmd ((Zil)\l) Gi/2 HS1L-R7Y4KMSR-®
X2 X LL[JJ A2, A1
Main: INC+1NC Door monitor: INO/1NC
Lock monitor: 2NC
R \ PG13.5 HS1L-R7Y4KMSRP-©@
Main circuit: @ 1144 12 414 42
Monitor circuit: @ 214522 i
Monitor circuit: 33 : 34 H
Monitor circuit: - 5144 52 M20 HS1L-R7Y4KMSRM-®@
Monitor circuit: 6141 62
Main: INC+1NC Door monitor: INO
INC+INC Lock monitor: 1NO G1/2 HS1L-DQ7Y4KMSR-@
Solenoid Lock ; With With
Main circuit: @ 1145 12 414 42
DQ Manrait. G215 22 51l | PG135 HS1L-DQ7Y4KMSRP-@
Monitor circuit: 33 | 34
Monitor circuit: i 63 | 64 M20 HS1L-DQ7Y4KMSRM-®@
Main: INC+1NC Door monitor: INC
1INC+1NC Lock monitor: INC G1/2 HS1L-DT7Y4KMSR-@
Main circuit: @ 11 j\. 12 414 42
DT Main circuit: @QMQ PG13.5 HS1L-DT7Y4KMSRP-©@
Monitor circuit: 314132
Monitor circuit: 61+ 62 M20 HS1L-DT7Y4KMSRM-@

¢ Specify an LED indicator color code in place of @ in the Part No. G: green, R: red
* 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.

Actuator
Description Part No.
Straight Actuator HS9Z-A1S
L-shaped Actuator HS9Z-A2S
Angle Adjustable (vertical) Actuator (for hinged door) HS9Z-A3S
* Package quantity: 1
Accessories
Description Part No.
Key Wrench for TORX Screw (L-shaped) HS9Z-T1
Conduit Port Plug (Size: G1/2 only) HS9Z-P1

* Package quantity: 1

* Key Wrench for TORX Screw is supplied with the interlock switch.
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HS1L Interlock Switches with Solenoid

Dimensions and Mounting Hole Layouts

Interlock switch when using Interlock switch when using
straight actuator (HS9Z-A1S) 100 L-shaped actuator (HS9Z-A2S)
4 [ 88
33
. / -
)
—
- ol
©
o
:r) ~ ! Yol o
< 3 L == wl_|Q
vO— “ Q g N 1 8’:
10 £2
: M _|5%
2| 25 & @88
| =22 [t} [} 6| E
S| 5%\ b|gl i el58
=/ 383°|% ~ - Sc
I EoR < g
g S &e
m g = << Actuator Cover
5% 0 ‘ 11.5
&B <@ N l Actuator Cover ‘ T Ew HS9Z-A2S Actuator
(3.5%05)s AN 192 HS9Z-A1S Actuator B
4)4(? Actuator Entry Slot o (51.3) Rubber Bushing
. Vertical to mounting panel
] ( 9P ) 21 Rubber Bushing Actuator mounting
Actuator mounting = 447 e reference position
reference position 61
5 89 J—
. _ ©
m N
Actuator Entry Slot i
(Horizontal to - 36 d 0
mounting panel) = @ @
A | a
A © 3%
Slot Plug o 2
(supplied with the switch) MEN + When using the actuator entry slot
(Note) /{ E ﬁ J vertical to the mounting panel.
o wl
[t} Interlock Switch Mounting Hole Layout

Note: Plug the unused actuator entry slot using the slot plug supplied with the interlock switch.
o Install the interlock switch using four mounting screws when using the actuator entry slot vertical to the mounting panel,
and three mounting screws when using the actuator entry slot horizontal to the mounting panel.

Straight Actuator (HS9Z-A1S) L-shaped Actuator (HS9Z-A2S)

9 49.3

oy, 18.5
2-M5 So - i 0.8 20.5
Screws | —

?@ NE@E | 2le % e,siéj
| | i % mﬂ ! o

(45.1)

40

=

Act_uator ~ L I
Mounting Hole & Actuator Cover - N
Layout % (gray) (Note) Actuator Mounting gt N
5t Hole Layout en Actuator Cover
23le - mounted (8) (gray) (Note)
2 E 0 3
2. 5
Angle Adjustable (vertical) Actuator
(HS9Z-A3S)
Aptuator Stpp 18
Film (supplied ! Note: The actuator cover and the actuator stop film are supplied with
with the actuator) (-db- 4} S L
N i the actuator and used when adjusting the actuator position.
© | Remove them after the actuator position is determined.
- <| O N oo}
CO0]R e 89 |3
J |
5 Fﬁ - §72-M6 Screws
; Actuator Mounti
Angle Adjustment Screw 2 | Door Hinge © ﬁ%lgrLa%Stmg
(M3 hexagon sockethead bolt) H H H
12T 30 All dimensions in mm.
£,
3

Interlock Interlock
Door Stop Switch Switch

Actuator

Actuator Mounting Reference Position Interlock -
Switch :
As shown in the figure on the right, the mounting reference Stop Film
position of the actuator when inserted in the interlock switch is Acuator = o . _ A
where the actuator stop placed on the actuator lightly touches the Cover @ O § ! )
interlock switch. o
Note: After mounting the actuator, remove the actuator cover and HS9Z-A1S Door Stop, Acuator Cover\, \ HS9Z-A25 HS9Z-A35
Actuator Actuator Actuator

the actuator stop film.
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HS1L Interlock Switches with Solenoid

Circuit Diagrams and Operating Characteristics

Spring Lock

Interlock Switch Status

Status 1 Status 2 Status 3 Status 4 Manual Unlock
* 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

Unlock position

%’ o) o °a’ )
el Bl
Circuit Diagram (HS1L-DQ4) 3 : tigete aigpe | s aghe || unjire ajie
' ! 2151522 5157552 217222 512252 21 o0 51+.752
33,084 63,64 | 33,,34 63,64 | 33,84 63, 64 | 330 34 63, 64 33,84 63} 64
Door Closed (locked) Closed (unlocked) Open Open Closed (unlocked)
o [HS1L-Da4 Main Croutl oN (closed) OFF (open) OFF (open) OFF (open) OFF (open)
'.% D(()Xr:\llopilor L(()gk ‘I\Aongor
[ LED (Actuator olenoi Main Ci it
5 inserted) OFF) ain Gircui ON
) a ) & _ (closed) OFF (open) OFF (open) OFF (open) OFF (open)
2 e Tha T ALl 2152
o ] B Door Monitor
O |Main Circuit: ; : Circuit
b m::: g:g:tg;: ;’: 3 22 (Door Open) OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
S | Monitor Circuit: 33_ | 34 33-34
g Monitor Circuit: 63 ; 64 Lock Monitor
o Circuit OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
(unlocked) 63-64

Solenoid Power A1-A2

OFF (de-energized)

ON (energized)

ON (energized)

OFF (de-energized)

OFF (de-energized)

Solenoid Lock

Status 1 Status 2 Status 3 Status 4 Manual Unlock
* Door Closed
. * Door Closed * Door Closed * Door Open * Door Open . h
Interlock Switch Status * Machine ready to ¢ Machine cannot be * Machine cannot be * Machine cannot be gﬂ‘i;r;tr;?jcannot be
operate operated operated operated « Solenoid de-energized
* Solenoid energized * Solenoid de-energized | Solenoid de-energized |* Solenoid energized to energized

Door Status

Unlock position

ODO ()

ON (energized)

OFF (de-energized)

OFF (de-energized)

Circuit Diagram (HS1L-DQ7Y) ‘ ‘ } ! ! ! ‘ ‘ Uglp 124150 42
211 220 51 52 211 220 5= 52 2157522 5157552 215522 515552 210,22 51575 52
33,084  63,,,64 | 33,34 63,64 | 335,34 63,064 | 330 34 63, 64 33,34 63} 64
Door Closed (locked) Closed (unlocked) Open Open Closed (unlocked)
5 HS1L-DQ7Y Ma;qgtlrzcun ON (closed) OFF (open) OFF (open) OFF (open) OFF (open)
® TRl pe—
5 inserted) ON) Main Circuit
(+) &) (+) ) ON (closed OFF (open OFF (open OFF (open OFF (open
%a Qﬁg%ﬁé@ﬂ 21_52 ( ) (open) (open) (open) (open)
8 Door Monitor
B e e e e (Dg;?ggen) OFF (open) OFF (open) ON (closed) ON (closed) OFF (open)
S Monitor Circuit: 33_ | 34 33-34
g Monitor Circuit: 63 | 64 Lock Monitor
O Circuit OFF (open) ON (closed) ON (closed) ON (closed) ON (closed)
(unlocked) 63-64
Solenoid Power A1-A2 ON (energized) OFF to ON

(Note 2)

(Note 1) (Note 2)

Note 1: Do not attempt manual unlocking while the solenoid is energized.
Note 2: Do not energize the solenoid for a long period of time while the door is open or while the door is unlocked manually.

Operation Characteristics (reference)

Main Circuit

Door Monitor Circuit
Door Monitor Circuit
Lock Monitor Circuit
Lock Monitor Circuit

Door open, NO)
Door closed,NC)
Unlocked, NO)
Locked, NC)

0 (Actuator insertion position)

7.0 10.0

4.2 (Locked position)
30.0 (Approx. travel in mm)

[]Contacts ON (closed)

¢ The operation characteristics show the contact status when the

actuator enters into the center of the entry slot.

¢ The circuit No. 12-41 and 22-51 are interconnected. Use circuits

[ Contacts OFF (open)

11-42 and 21-52 for safety circuits (In HS1L-R model, circuit 12-41 is
interconnected.)
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HS1L Interlock Switches with Solenoid

/\ Safety Precautions

* In order to avoid electric shock or fire, turn power off before
installation, removal, wire connection, maintenance, or in-
spection 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.

¢ Install the actuator where it does not touch human body when
the door is opened/closed. 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.

* In order to prevent the interlock switch and actuator from
being removed without authorization, it is recommended to
install an one-way screw or a screw that needs a special tool
for removal. Welding or rivet is also recommended.

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.

* Make sure that no force is applied on the actuator, otherwise
the actuator may not be unlocked properly.

* 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.

* |f 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 ob-
jects 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 sup-
plied with the interlock switch.

* Do not store the interlock switches in a dusty, humid, or
organic-gas atmosphere, or the switches are subject to direct
sunlight.

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

* Do not modify the actuator, otherwse it will damage the inter-
lock switch.

* The actuator retention force is 3000N. Do not apply a load
higher than the rated value. When a higher load is expected,
provide an additional system consisting of other interlock
switch without lock (such as the HS5D 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 mea-
sures.

* While the solenoid is energized, the interlock switch tempera-
ture rises approximately 40°C above the ambient temperature
(to approximately 95°C while the ambient temperature is
55°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. Do not apply overvoltage, otherwise the solenoid will
be burnt.

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-
A3S).
Note: The following values apply when the actuator does not interfere

with the interlock switch when opening and closing the door.

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

When using HS9Z-A2S Actuator

* When the door hinge is on the extension line of the interlock
switch surface:
F"‘ET;;{
|

)
3%

b
Door Hinge Door Hinge

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

Door Hinge

When using HS9Z-A3S 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

— AN

e <1 7
2 - =
’ ;%3% == A s
0,>> Door Hinge Door Hinge
22\

Actuator Angle Adjustment

* Using the angle adjustment screw, the actuator angle can be
adjusted (refer to the dimensional drawing on page 87).
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 adjust-
ment screw so that the screw will not move.
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HS1L Interlock Switches with Solenoid

Instructions

Mounting Examples

Install the interlock switch and actuator referring to the figures
below.

Application on Sliding Doors

ol
A
SRR
o

& QIS
R
SRR

R
Q

Interlock Switch
HS9Z-A2S HS9Z-A1S

For Manual Unlocking
Spring lock
The HS1L 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.

Using manual unlock key

* 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 opera-
tion failures. When manually unlocked, the interlock switch will
keep the main circuit disconnected and the door unlocked.
Main circuit and lock monitor circuit remain open.

* Do not leave the manual unlock key attached to the interlock
switch during operation. This is dangerous and does not
satisfy the requirement by safety standards, because the
interlock switch can always be unlocked while the machine is
in operation.

v

UNLOCK

/ Manual unlocking key
Il (supplied with the switch)

UNLOCK

Normal Position Manual Unlocking Position

Unlocking from the back of interlock switch

Insert the tip of a small screwdriver into the oblong hole on the

back of the interlock switch, and tilt toward the center of the

switch until the actuator is unlocked.

Note: Provide a hole on the mounting panel for unlocking from
the back. When making a hole in the panel, take water-
proof characteristics into consideration.

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.

On the solenoid lock, manual unlocking is provided for the
situation where the switch cannot be unlocked even though the
solenoid has turned off. Do not attempt manual unlocking while
the solenoid is energized.

Precautions for Opening and Closing the Lid

* When opening the lid before wiring, make sure to open only
the lid shown the following figure. Removing unnecessary
screws may cause a failure of the interlock switch.

e Use HS9Z-T1 key wrench for TORX screw when removing
and installing the lid.

* Make sure that no foreign objects such as dust, water, or oil
enter the interlock switch when wiring.

HS9Z-T1

L-shaped wrench
(supplied with the switch)

Applicable Crimping Terminal

Approx.
4 mm

6.4 max

3.2 min.

Wire
1 Applicable
==a‘-", ''''' B Crimping
4.2 min. Insulation Tube Terminal
* Use an insulation tube on the crimping terminal.
* When using stranded wires, make sure that loose wires do

not cause short circuit. Also, do not solder the terminal to
prevent loose wires.

Applicable Crimping Terminal Applicable Wire

N0.5-3/ FNO.5 (JST) 0.2 to 0.5 mm?

N1.25-MS3 (JST) 0.25 to 1.65 mm?

V1.25-YS3A (JST) 0.25 to 1.65 mm?

Applicable Wire Size
*0.5t0 1.5 mm?
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HS1L Interlock Switches with Solenoid

Instructions

Applicable Cable Glands

Use IP67 cable glands.
G1/2, PG13.5, M20

30 mm
max.

9 mm max.

When Using Flexible Conduit (Example)
Flexible conduit example: VF-03 (Nihon Flex)

Conduit Port Size | Plastic Cable Gland Metal Cable Gland
G1/2 - RLC-103 (Nihon Flex)
PG13.5 - RBC-103PG13.5 (Nihon Flex)
M20 - RLC-103EC20 (Nihon Flex)

When Using Multi-core Cables (Example)
Flexible conduit example: VF-03 (Nihon Flex)

Conduit Port Size | Plastic Cable Gland Metal Cable Gland
G1/2 SCS-10 ALS-16
(Seiwa Electric) (Nihon Flex)
ST13.5 ABS-PG13.5
PG13.5 (K-MECS) (Nihon Flex)
M20 ST-M20X1.5 ALS-EC20
(K-MECS) (Note) (Nihon Flex)

» Different cable glands are used depending on the cable sheath out-
side diameter. When purchasing a cable gland, confirm that the cable
gland is applicable to the cable sheath outside diameter.

Note: When using the ST-M20X1.5 cable gland, use together with a

gasket (Part No.: GPM20, K-MECS).

Conduit Port Opening

* Make an opening for wire connection by breaking one of the
conduit-port knockouts on the interlock switch housing using
a screwdriver.

* Before opening the conduit port, remove the locking ring for
cable gland inside the interlock switch.

* When breaking the conduit port, take care not to damage the
contact block or other parts inside the interlock switch. Also,
take care not to damage the internal wiring. Cut wires cause
operation failure.

» Cracks or burrs on the conduit entry may deteriorate
protection against water.

* When changing to another conduit port, close the unused
opening with an optional plug (Part No.: HS9Z-P1)

Plug (HS9Z-P1)

Recommended Tightening Torque
* HS1L interlock switch: 3.2 to 3.8 N-m (four M5 screws) (Note)

e Lid: 0.9 to 1.1 N-m (M4 screws)
* Terminal: 0.6 to 0.8 N-m (M3 screws)
* Cable gland: 2.7t0 3.3 N-m

e Actuators
HS9Z-A1S/A2S: 2.7 to 3.3 N-m (two M5 screws) (Note)
HS9Z-A3S: 4.5 10 5.5 N-m (two M6 screws) (Note)
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.

Wire Length Inside the Interlock Switch

Screw Through Conduit Port

Terminal No. ©) ®
Wire Length 1 952 45+2
L1 (mm) 21 85+ 2 35+2
22 60 +2 70x2
31/33 75+2 352
32/34 50+ 2 60+2
42 65+ 2 95 +2
51 452 702
52 55+ 2 85+2
61/63 35+2 60+2
62/64 452 752
A1l 50+ 2 452
A2 60+ 2 40+2
X1 70+2 35x2
X2 802 35+2

Wire Stripping Length: L2 (mm) 7+1
@ Connector

7| 62/64
| 62/64

L2

Switch

Note:

HS1L-R

Do not remove the wire between terminals 12-41, because these
terminals are interconnected for safety circuit input. Use terminals
11-42 for safety circuit inputs. (GS-ET-19)

HS1L-DQ and HS1L-DT

Do not remove the wires between terminals 12-41 and 22-51, be-
cause these terminals are interconnected for safety circuit inputs.
Use terminals 11-42 and 21-52 for safety circuit inputs. (GS-ET-19)
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Dual main circuit + lock monitor circuit provide more safety to your system

¢ Basic unit and solenoid unit in one housing
e Lightweight plastic housing
o All terminal screws are M3.5, allowing easy wiring.

e Two main circuits INC+1NC and a monitor circuit 1NC real-
izes duplicated main circuit and lock monitor.

* Hostage control can be achieved using the hostage key.

¢ Guard door can be locked automatically by installing the ac-
tuator on the guard and interlock switch on the machine.

¢ Equipped with two actuator entry slots.
e Double insulation structure

« 30 different numbers are available for key, so that neighboring
switches cannot be operated by the same key.

Actuator Retention Force 3000N
e [deal locking mechanism and robust actuators for large doors.

e Accommodation of actuator entry slots to rattling doors is
enhanced.

Spring Lock

¢ Automatically locks the actuator without power applied to the
solenoid.

o After the machine stops, unlocking is completed by the sole-
noid, providing high safety features.

e Manual unlocking is possible in the event of power failure or
maintenance.

Parts and Functions Conduit Port

Use IP67 conduit or gland.

LED Indicator
(green or red)

Straight Acuator
(SUS304)

%9

Hostage Key

Actuators for 3000N:x
Retention Force

(PABS)

W.S8@CE [0

LISTED

Contact Mechanism

Locking Ring

Terminal Block
(M3.5)

Locking Ring

Two Actuator
Entry Slots

L Right-angle Actuator (SUS304) Terminal Block for Indicator (M3.5)
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Interlock Switch

Lock Conduit Style
ocl 8 ] ondui
. Contact Configuration . . Manual Hostage Part No.
Mechanism Port Size g
Inzfeziar Unlock Key Key
Door Monitor Lock Monitor
(Actuator inserted) (Solenoid OFF) —_ — With HS1E-K840MSR-
ﬁ (+7) (8‘) G1/2
T With — With HS1E-K844MSR-@-0O
: Main circuit ®: 1INC+1NC, Lock monitor circuit: INC
Sprlng Lock Main circuit @: INC+1NC
— — With HS1E-K840MSRP-O
Main circuit ®: @ 1+ 2 PG13.5
Maincircuit@: @ 84+ 4.4 With _ With HS1E-K844MSRP-®-01
Monitor circuit: 546
* Specify a key number in place of O in the Part No. (T001 to TO30)
* Key wrench for TORX screws (HS9Z-T1) is supplied with the interlock switch.
* Specify an indicator color code in place of @ in the Part No.
G: green, R: red
* The contact configuration shows when the actuator is inserted and locked.
* Actuator is not supplied with the interlock switch, and must be ordered separately.
Actuator / Key Wrench for TORX Screws
Name Specification Part No. Ordering No. gi(;kr?tﬁs
Straight Actuator HS9Z-A1S HS9Z-A1S
Right-angle Actuator HS9Z-A2S HS9Z-A2S
Angle Adjustable Actuator (for hinged door) — HS9Z-A3S HS9Z-A3S 1
Key Wrench for TORX Screws HS9Z-T1 HS9Z-T1
Conduit Port Plug HS9Z-P1 HS9Z-P1
Locking Ring for Gland M20 thread HW9Z-NM20 HW9Z-NM20PNO05 5

* When using M20 size gland, order locking ring HW9Z-NM20 separately.

Part No. Development
HS1E-K844MSRP-R-T001
Contact Configuration 41—

Main Circuit Monitor Circuit

-
Hostage Key No.

8: INC+1NC, INC+1NC 1NC
Solenoid Voltage
4: 24V DC
Indicator Rated Voltage
4: 24V DC

0: Without indicator

Retention Force

TOO1 to TO30 (30 types)

Indicator Color

Blank: Without indicator
G: green

R red

Conduit Port

Blank: G1/2

P: PG13.5

MS: 3000N=*

Housing Color
R: red/black

* Retention force for horizontal direction (parallel to the mounting panel)
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Ratings
Contact Ratings

Specifications

ISO14119, EN1088 ]
IEC60947-5-1, EN60947-5-1 (TUV approved)

* Minimum applicable load (reference value): 3V AC/DC, 5 mA
(Applicable range is subject to operating conditions and load.)

TUV rating

AC-15 250V/0.5A
DC-13 125V/0.22A
AC-15 240V/0.75A
DC-13 30V/2.3A

UL/c-UL rating

250V AC/0.5A Pilot Duty
30V DC/1.0A Pilot Duty
240V AC/0.75A Pilot Duty
C300

. . 300V (between LED or ) GS-ET-19 (TUV approved), UL508 (UL listed)

Rated Insuation Voltage (U solenoid and ground: 60V) Applicable Standards | csa C22.2 No.14 (c-UL listed)

Rated Thermal Current (Ith) 2.5A GB14048.5 (CCC approved)

Rated Voltage (Ue) 30V 125V 250V IEC 60204-1/EN 60204-1 (applicable standards for use)

" Operating o .
AC Resistive load (AC-12) — 2.5A 1.5A Temperature —20 to 40°C (no freezing)
Cu'r::::?td(le) Main Inductive Load (AC-15) [ — 15A | 0.75A Relative Humidity 45 to 85% (no condensation)
(Note) Circuit . Resistive load (DC-12) 2.5A 11A | 0.55A Storage Temperature |40 to +80°C (no freezing)
Inductive Load (DC-13) | 2.3A | 0.55A | 0.27A Pollution Degree 3

Impulse Withstand
Voltage

4 kV (between LED or solenoid and grounding: 2.5 kV)

Insulation Resistance
(500V DC megger)

100 MQ minimum
100 MQ minimum
100 MQ minimum
100 MQ minimum

Between live and dead metal parts:
Between live metal part and ground:
Between live metal parts:

Between terminals of the same pole:

Electric Shock
Protection

Class Il (IEC 61140)

CCC rating Q300 Degree of Protection |IP67 (IEC 60529)

AC-15 240V/0.75A Shock Resistance Damage limits: 1000 m/s?

DC-13 Operating extremes:

30V/2.3A Vibration Resistance |10 to 55 Hz, amplitude 0.35 mm

Damage limits: 30 Hz, amplitude 1.5 mm
Solenoid é;‘::é"' Operating 4 o516 1.0 m/s
Model HS1E-K ; - —
Direct Opening Travel |11 mm minimum

Rated Voltage 24V DC (100% duty cycle) Direct Opening Force | 20N minimum
Rated Current 206 mA Actuator Retention ~ |3000N minimum (GS-ET-19) (2800N in the direction
Coil Resistance 116Q (at 20°C) Force vertical to the mounting panel)
Pickup Voltage Rated voltage x 85% maximum (at 20°C) Operating Frequency |900 operations per hour

Dropout Voltage

Rated voltage x 10% minimum (at 20°C)

Maximum Continuous
Applicable Voltage

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

Lens Color G (green), R (red)

* The lens cannot be replaced.

Mechanical Life

1,000,000 operations minimum (GS-ET-19)
30,000 operations minimum (key operation)

Electrical Life

100,000 operations minimum (rated load)
1,000,000 operations minimum (24V AC/DC, 100mA,
operating frequency 900 operations per hour)

Conditional
Short-circuit Current

50A (250V) (Use 250V/10A fast-blow fuse for short-circuit
protection.)

Weight (approx.)

5009

Example of Safety Circuit + Monitoring using 3-circuit Interlock Switches
(safety category 3)

Before operation of the following circuit, it is recommended for the entire safety-related system to undergo a third party

evaluation.

L1 (+)

24V DC

—T
F1

ESC:
External Start
Condition

ESC |

14
S1: Start Switch
(HW Series
Momentary)

[A1]

-1
[s33] ]s34]  [s39]

[13] [23] [33]

Safety Relay

Module (HR1S-AF)

[A2] [S11

[s12[s21]s2

[14] [24] [34]

\sz

ff

(W

QXA
”A A’

o
R

1
i

X

f
X

S2, 83:

Unlocking Switch
(effective after the
hazard source has
stopped)

83

HS1E Series Solednoid
Interlock Switches (3-circuit)

L]

+24
DC

PLC (FC4A MicroSmart)
Ry. OUT

] [o1[ 1]

Interlock Switch
PL) ! .
i Monitor

External Output Circuit

K1, K2: Relay/Contactor
(forced guide contact)

N1 (=)

94
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Dimensions
HS1E-K
Horizontal Mounting Horizontal Mounting
Straight Actuator (HS9Z-A1S) Straight Actuator (HS9Z-A2S)
= @)
<oy I
23 &
I I o
o «©
— H g
(A= — T b~ ©
| i N
™ -
R I
3 Actuator Cover
; ™~ N 1.5 HS9Z-A2S Actuator
__|[_ (8505 Qggg}%g‘?’;{mor ] 17.5 0.5 Cushion Sponge
55.8 [RP] ! Cushion Sponge 515 (RP
2:MS Actuator Mounting Holes 2l e EI3FPD - Note: Plug the unused actuator entry slot
5 89 using the slot plug supplied with the
r 89 interlock switch.
0 36 ? * Use three mounting screws to mount the
M — T $ interlock switch according to the mounting
si q ™ 3-M5 Screws hole layout.
ot Plug Q 9 ~ 2
(Note) ) * Actuator center position
g ‘\k Mounting Hole Layout P
) UA
b Door Stop
Actuator Mounting Reference Position Interlock Switch

As shown in the figure on the right, the mounting reference position of the actuator when
inserted in the interlock switch is:

The actuator cover lightly touches the interlock switch.

After mounting the actuator, remove the actuator cover from the actuator.

Actuator Dimensions
Straight Actuator (HS9Z-A1S) Right-angle Actuator (HS9Z-A2S)

(45.
(Note)
9 49.3 20.5 42.6 Actuator Sto
P ALY
2-M5 NS 182 2-M5 Q75 1.5 12038 Film (attached) QJ} -
Screws 4 = Screws L I N\ P

o ¥ o
LD eimE 4 108 o [y |
- @ . ikl
Actuator &l o A 1}
I\HllgIL:;tlng g 9 Actuator Cover  Actuator 02 Actuator &%ﬂ J {KZ-MG Screws
8% (gray) Mounting Cover (gray) 2 .
. 5| Holes [Door hinge  Actuator
I | . Angle Adjustment Screw Mounting Holes
T ; VSWhen installed (8) (M3 hexagon socket head screw)
] ] T 30
Note: The actuator cover and actuator stop films are supplied 9, - 3=
with the actuator and used when adjusting the actuator ° at E,
I (3]

position. Remove the actuator cover and actuator stop
film after the actuator position is determined.

||

12
L
a1
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Circuit Diagrams and Operating Characteristics

Spring Lock
HS1E-K84OOMSR-* (Main Circuit: 1INC+1NC, 1NC+1NC, Monitor Circuit: 1NC)
Status 1 Status 2 Status 3 Status 4 Status 5 Status 6
. * Door closed ¢ Door closed * Door closed * Door open * Door open : Egozsclosed
Interlock Switch Status * Key is installed | » Key is installed | » Key is removed | » Key is removed | * Key is removed 4
. } . . . removed
* Solenoid ¢ Solenoid * Solenoid ¢ Solenoid de- * Solenoid « Solenoid
de-energized energized energized energized de-energized de-energized

Door

to operate

cannot operate

cannot operate

ST © ) © i ) ©
0 7[ e 18 7[5 18 7[5 18 0 718
1 Je2 1 gk el 15k ool 1 \ ae2
Circuit Diagram 3y P 3 g Ted 355 et | 3 Tes
saes / s5e6 / s3es / 5396
et Solenoid is energized. | Removing the key maintains | Removing the key maintains | Removing the key maintains | Removing the key maintains
Switch is OFF. the switch in OFF status | the switch in OFF status | the switch in OFF status | the switch in OFF status
Contact Configuration
Main
Dooronitor Lock Monior | % a1 1-2, 3-4: Closed | 1-2, 3-4: Open |1-2, 3-4: Open |1-2, 3-4:Open |1-2, 3-4: Open |1-2, 3-4: Open
(Actuator inserted) (Solenoid OFF) Circuit
(+) -)
Tl
o i B Monitor . . . . . .
Main Circuit ®:© 1 4 2 ... | 5-6: Closed 5-6: Open 5-6: Open 5-6: Open 5-6: Open 5-6: Open
Main Circuit @@ 3 4= L4 Circuit
Monitor Circuit: 541 6
Solenoid Power 7-8: Power OFF |7-8: Power ON  |7-8: Power ON  |7-8: Power OFF |7-8: Power OFF |7-8: Power OFF
* Door locked * Door locked * Door can be * Door can be
Remarks * Key retained * Key removable opened * Machine * Machine opened
* Machine ready | Machine * Machine cannot operate | cannot operate | * Machine

cannot operate

¢ Main circuit:

Connected to the machine drive control circuit, sending interlock signals to the protective door.

* Monitor circuit: Sends ON/OFF signals of the main circuit and monitoring signals of open/closed status of the protective door.

Operation Characteristics (reference)

0 (Actuator insertion position)

4.2 (Locked position)
7.0 10.0

Main Circuit

Door Monitor Circuit (Door open, NO)

Lock Monitor Circuit (Unlocked, NO)

(

Door Monitor Circuit (Door closed,NC)
(
(

Lock Monitor Circuit (Locked, NC)

30.0 (Approx. travel in mm)

[] Contacts ON (closed)

actuator enters into tOe center o tOe entrO slot.
0O O0e circuit No. 12041 and 22001 are interconnected. Use circui

[] Contacts OFF (open)

11042 and 21002 Oor saOetO circuits.

0O O0e operation cOaracteristics sOod tOe contact status O0en t0e
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Safety Precautions

¢ In order to avoid electric shock or fire, turn power off before in-
stallation, removal, wire connection, maintenance, or inspec-
tion 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 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 malfunction or an accident may occur.

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

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.

e For HS1E-K, do not apply excessive force to the locked key.
Applying force to the key may interfere with solenoid oper-
ation, resulting in a failure to unlock. Also, applying a torque
larger than 1.8 N-m to the key results in damage.

¢ 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.

¢ When wiring, unscrew the cover with part number label
only. Unnecessary loosening of other screws may cause a
malfunction of 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 a considerable amount of foreign objects into the
interlock switch may affect the mechanism of the interlock
switch and cause a malfunction.

« Plug the unused actuator entry slot using the slot plug sup-
plied with the interlock switch.

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

¢ Use dedicated 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.

e The cover uses special screws which cannot be removed or
tightened by general drivers. Use the special wrench supplied
with the interlock switch.

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

« While the solenoid is energized, the interlock switch tempera-
ture rises to approximately 115°C. Do not touch to prevent
burns. If cables come into contact with the interlock switch,
use heat-resistant cables.

¢ The solenoid has polarity. Make sure of the correct polarity
when wiring. Do not apply overvoltage, otherwise the solenoid
will be burnt.

o Actuator retention force is 3000N (static load). When larger
force is expected, add a system using interlock switch without
lock (ex. HS5D) and sensor in order to detect door opening
and to stop the machine.

Minimum Radius of Hinged Door

¢ When using the interlock switch for a hinged door, refer to the
minimum radius of doors shown on the right. For the doors
with small minimum radius, use angle adjustable actuators
(HS9Z-A3S).
Note: Because deviation or dislocation of hinged door may occur
in actual applications, make sure of the correct operation
before installation.

HS9Z-A2S Actuator (w/rubber cushions)

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

Door Hinge

* When the door hinge is on the extension line of the actuator

mounting surface:
HS9Z-A2S
Actuator

Door Hinge

HS9Z-A3S Actuator

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

mounting surface: 80mm
HS9Z-A3S
Actuator

I
=
<

=
</

%ka

Actuator Angle Adjustment

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

* The larger the adjusted angle of the actuator, the smaller the ap-
plicable radius of the door opening.

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

* Recommended tightening torque of angle adjustable screw: 0.8
N-m

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

atm-treichl.de
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Instructions

Mounting Examples

Mount the interlock switch on a fixed machine or guard, and
mount the actuator on the hinged door. Do not mount both
interlock switch and actuator on the hinged doors, otherwise
malfunction will occur.

Application on Sliding Doors

Door
HS1E Interlock
Switch

[ HS9Z-A1S
Actuator

Latch

Door Stop
Application on Hinged Doors

”
A
X0
e
QWA
BN
S IR0
et

P X%

HS9Z-A2S

HS1E

Actuator

Manual Unlocking by Hostage Key

(HS1E-K)

The HS1E-K has a hostage key for manual unlocking of the

actuator to precheck proper entry of the actuator into the

slot as well as for emergency use such as a power failure.

* Remove the screw located on the front
of the interlock switch using the special
wrench supplied with the interlock
switch. Insert a small screwdriver into
the hole to push the lever inside the ®(
interlock switch away from the hostage
key until the key is unlocked.

* Turn the hostage key to UNLOCK side

to unlock the actuator as shown on the
right.

Note: 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 is lost. After unlocking, install the screw.

Screwdriver

Opening/Closing the Cover (HS1E-K)

For safety, make sure that the power is
A turned off before opening or closing the
cover.

* When opening the interlock switch cover, remove the screws of
the cover only. Do not remove other screws, otherwise failure of
interlock switch will be caused.

* The cover uses special screws which cannot be removed or tight-
ened by general drivers. Use the special wrench supplied with the
interlock switch.

* When wiring, make sure that any liquid such as water and oil
does not enter the interlock switch.

* Close the cover in the following method.

1. Turn the key to LOCK position.

2. Close the door (actuator is inserted).

3. Turn the white plastic part in the interlock switch clockwise until

the plastic part comes to the position shown in the figure below.

4. Close the cover and tighten the screws to the appropriate torque.

@ Door closed (actuator inserted)
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HS1E-K Interlock Switches with Solenoid (3-circuit)

Instructions

Applicable Crimping Terminal

3.6 min._|

3.5 max.

Wire

Approx. 4

Insulation Tube

Applicable
Crimping Terminal

e Use an insulation tube on the crimping terminal.

¢ When using stranded wires, make sure that loose wires do
not cause short circuit. Also, do not solder the terminal to
prevent loose wires.

Applicable Wire Size

0.5 to 1.25 mm?

Applicable Cable Glands

e Use IP67 cable gland. When using M20-size cable gland,
use locking ring HW9Z-NM20.

G1/2, PG13.5, M20

-

30 mm max.

When Using Flexible Conduits (Example)
o Flexible conduit example: VF-03 (Nihon Flex)

Conduit Port Size

Plastic Cable Gland

Metal Cable Gland

RLC-103
G1/2 - (Nihon Flex)
RBC-103PG13.5
PG13.5 - (Nihon Flex)
RLC-103EC20
M20 (Note 1) - (Nihon Flex)

When Using Mult

i-core Cables (Exam

ple)

Conduit Port Size

Plastic Cable Gland

Metal Cable Gland

G1/2 SCS-10* ALS-16x%*

(Seiwa Electric) (Nihon Flex)
ST13.5 ABS-#+PG13.5
PG13.
G139 (K-MECS) (Nihon Flex)
ST-M20X1.5

M20 (Note 1) (K-MECS) ALS-++EC20
(Note 2) (Nihon Flex)

« Different cable glands are used depending on the cable
sheath outside diameter. When purchasing a cable gland,
confirm that the cable gland is applicable to the cable
sheath outside diameter.

Note 1: When using M20 cable gland, order HW9Z-NM20 locking

ring and replace with the locking ring installed in the HS1E

interlock swi

tch.

Note 2: When using ST-M20X1.5 cable gland, use together with a
gasket (Part No.: GPM20, K-MECS).

Recommended Tightening Torque of Mounting
Screws

e Interlock switch: 3.2 to 3.8 N-m (three M5 screws)

¢ Lid mounting screw: 0.9 to 1.1 N-m (M4 screw)

e Terminal screw: 0.9 to 1.1 N-m (M3.5 screw)

¢ Connector: 2.7 to 3.3 N-m

¢ Actuators
HS9Z-A3S: 4.5 t0 5.5 N-m (two M6 screws)
HS9Z-A1S/A2S: 2.7 to 3.3 N-m (two M5 screws)

¢ Mounting bolts must be provided by users.

e The above recommended tightening torques of the mount-
ing screws are the values confirmed with hex socket head
bolts. When other screws are used and tightened to a
smaller torque, make sure that the screws do not come
loose after mounting.

¢ Mounting bolts must be provided by the users.

¢ To avoid unauthorized or unintended removal of the inter-
lock switch and the actuator, it is recommended that the
interlock switch and the actuator be installed in an unre-
movable manner, for example using special screws or
welding the screws.

Conduit Port Opening

¢ Make an opening for wire connection by breaking one of
the conduit-port knockouts on the interlock switch housing
using a screwdriver.

* When breaking the conduit port, take care not to damage
the contact block or other parts inside the interlock switch.

e Cracks or burrs on the conduit entry may deteriorate the
housing protection against water.

* When changing to another conduit port, close the unused
opening with an optional plug (Part No.: HS9Z-P1).

Plug
Part No. HS9Z-P1
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HS1B/HS2B Interlock Switches

Machine stops when the door is opened.

¢ When mounting the actuator on a movable door and the in-
terlock switch on a machine, opening or closing status of the
door can be detected.

¢ Contact parts degree of protection: IP67 (IEC 60529)

¢ NC contacts feature direct opening mechanism
(IEC/EN 60947-5-1).

¢ Special actuator prevents defeating
(ISO 14119, EN 1088)

¢ Detects entry to hazardous area when mounted on safety
guards.

¢ Two actuator entry slots and three conduit ports are provided.
¢ HS1B: Rugged die-cast aluminum housing
* HS2B: Compact and lightweight plastic housing

W.S8 €

LISTED HS9Z-A2

AN

HS9Z-A1

Parts and Functions
* Three Conduit Ports (G1/2)
Use IP67 conduit or connector
(see page 105 for details).

¢ LED Indicator (optional)

(green or red) * M3.5 Serew

Terminal Wiring * LED Indicator (optional)

* M3.5 Screw Terminals for Wiring (inside)

* Two Actuator Entry Slots

* Three Conduit Ports (G1/2)
Use IP67 conduit or connector
(see page 105 for details).

HS2B
) (plastic housing)
¢ Two Actuator Entry Slots

* Angle Adjustable Actua-

HS1B (die-cast aluminum housing) tor for hinged doors

HS9Z-A3
e Straight Actuator * Right-angle Actuator
(SUS304) (SUS304)
HS9Z-A1 HS9Z-A2
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HS1B/HS2B Interlock Switches

Interlock Switch

Actuators, Special Key Wrench, and Plug

The contact configuration represents the status when the actuator is inserted.

 Special key wrench HS9Z-T1 is supplied with the HS1B interlock switch.
» Specify an indicator color code in place of * in the Part No.

G: green, R: red

* Actuator is not attached to the interlock switch and must be ordered

separately.

Contact Ratings

Rated Insulation Voltage (Ui) ggg\gr(:ﬁ:g?ggvl‘)ED
Rated Thermal Current (Ith) 10A
Rated Voltage (Ue) 30V | 125V | 250V
Resistive load (AC-12) 10A 10A 6A
Rated Current AC Inductive Load (AC-15) | 10A 5A 3A
(le) (Note) - Resistive load (DC-12) [ 8A | 2.2A | 1.1A
Inductive Load (DC-13) | 4A 1.1A | 0.6A

* Minimum applicable load (reference value): 3V AC/DC, 5 mA
(Applicable range is subject to the operating conditions and load.)

Specifications

Applicable Standards

1ISO14119

EN1088

IEC60947-5-1
EN60947-5-1

(TUV approved)
GS-ET-15 (TUV approved)
UL508 (UL listed)

CSA C22.2 No.14

(c-UL listed)

IEC 60204-1/EN 60204-1 (applicable standards for use)

Applicable Directive

2006/95/EC (Low Voltage Directive) and 2006/42/EC
(Machinery Directive)

'I(?e pn(:;;ae:g?ure —20 to 70°C (no freezing)
Relative Humidity 45 to 85% (no condensation)
Storage Temperature |—40 to +80°C (no freezing)
Pollution Degree 3

Impulse Withstan

i

Insulation Resistance
(500V DC megger)

Between live and dead metal parts: 100 MQ minimum
Between live metal part and ground: 100 MQ minimum
Between live metal parts: 100 MQ minimum
Between terminals of the same pole: 100 MQ minimum

Electric Shock
Protection

HS1B: Class | (IEC 61140)
HS2B: Class Il (IEC 61140)

Degree of Protection

1P67 (IEC 60529)

Shock Resistance

Damage limits: 1000 m/s?

Vibration Resistance

Operating extremes:
10 to 55 Hz, amplitude 0.5 mm
Damage limits: 30 Hz, amplitude 1.5 mm

Actuator Operating
Speed

0.05 to 1.0 m/s

Direct Opening Travel

11 mm minimum

Direct Opening Force

HS1B, HS2B (without actuator retaining mechanism):
20N minimum

HS2B (with actuator retaining mechanism):

36N minimum

Operating Frequency

900 operations per hour

Mechanical Life

1,000,000 operations minimum (GS-ET-15)

Electrical Life

100,000 operations minimum (operating frequency 900
operations per hour, load AC-12, 250V, 6A)

Conditional
Short-circuit Current

100A (250V) (Use 250V/10A fast-blow fuse for short-cir-
cuit protection.)

Weight (approx.)

HS1B: 280g
HS2B: 130g

Contact Actuator is not supplied with the interlock switch, and must be
Model Configuration Indicator Part No. ordered separately.
1NC-1 NOZb _ HS1B-11R Description Part No.
3 "0 Straight Actuator (mainly for sliding doors) HS9Z-A1
HS1B T2 With HS1B-114R-* Right-angle Actuator (mainly for hinged doors) HS9Z-A2
2NC " _ HS1B-02R Angle Adjustable Actuator (mainly for hinged doors) HS9Z-A3
s—=——41 09 - Special Key Wrench for HS1B HS9Z-T1
! 20 With HS1B-024R-* Conduit Port Plug for HS2B HS9Z-P1
INGNO | — HS2B-11NB
HS2B 3= "—140
1— With HS2B-114NB-*

Note: Ratings approved by safety agencies: A300: AC-15 3A/250V
Indicator

Rated Voltage 24V DC

Rated Current 10 mA

Light Source LED

Light Color G (green), R (red)

* The lens cannot be replaced.

Part No. Development

HS1B
HS1B-02 4 R-R
Indicator Color
G: Green
R: Red
Housing Color
Red only
Indicator Rated Voltage
4: 24V DC
Blank: Without indicator
L__ Contact Configuration
11: INC-1NO
02: 2NC
HS2B
HS2B-11 4 NB-R
Indicator Color
G: Green
R: Red

Housing Color
Black only

N: Actuator Retaining Mechanism
Suitable for applications where
inserted actuators should not
come off easily.

— Indicator Rated Voltage
4: 24V DC

Blank: Without indicator

— Contact Configuration
11: 1NC-1NO
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HS1B/HS2B Interlock Switches

Circuit Diagram and Operating Characteristics = Dimensions
Status 1 Status 2 HS1B using the Straight Actuator (HS9Z-A1)
Interlock Switch * Door closed * Door open (Horizontal Mountin
: ) g) RP: Actuator Mountin
Status » Machine ready to » Machine cannot be 30 AP 688 365, Reference Positiogn
operate started 9 13.8
2 10 Conduit Port
= G1/2
<N &
5 ® ‘ 3
Door mow;q‘}y‘ ol o
<< & é[%]w . <| 0] ©
Is;?l E | O@oYe—
Actuator /15| | | _4 ‘
Actuator Cover, 495 1 25
A A ——m——
o (8} 00
5 5 Slot Plug o) @ g%
-‘g -‘g (Note) =
= = <[
= = (Vertical Mounting)
Circuit 8 8 543 P30,
HS1B-11 Diagram %E) (-E) 138 _ | 19 g::yzduit Port
HS2B-11 = 2
(1NC-1NO) —
® m =T
‘NEO 0 o [SUBSY
VA < | ©
© Iy
Main . . )
Circuit 3-4: Closed 3-4: Open Actuator Cover  ___| “«%
Monitor . .
Gircuit 1-2: Open 1-2: Closed ﬂ - 3
J— - — - 1\ 2-M5 Screws = =
¥ | ? | @ I
o 8} ‘ —
5 5 ¥
s s Interlock Switch ~e
= = Mounting Hole Layout
3 3 HS1B using the Right-angle Actuator (HS9Z-A2)
¢} (¢} : . RP: Actuator Mounting
Circuit £ £ (Horizontal Mountlng)‘ 30 P 4 365 Reference Position
Diagram = = L 62 4 |10 Conduit Port
HS1B-02 T o © N G2
© © NITEEE iy ﬂ/ SEE
The LED indicator terminal is independent of door ad N ﬁ? Y @
status, and thus can be wired as necessary. DO :
Actuator //7.5 4 ‘
Actuator Cover, 495 1
Main . . 125
Circuit 3-4: Closed 3-4: Open .
[Monitop 1-2: Closed 1-2: Open ?\) - - o
Circuit ) ) == i
IKCH S5k
Slot Plug 3 [— y
(Note)
0 <+l w0
e 2
(Vertical l\gc;untlng) 105
|_ 465 30
6 Conduit Port
i G1/2
|
g 9N 83
Actuator Cover %ﬁw
] 11
1\ 2-M5 Screws © ' = 3 °
g | 3 |-+-vae
Interlock Switch v
Mounting Hole Layout
Note: Plug the unused actuator entry slot using the slot plug sup-
plied with the interlock switch.
* Actuator center position
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HS1B/HS2B Interlock Switches

HS2B using the Straight Actuator (HS9Z-A1)

(Horizontal Mounting) (Vertical Mounting)
RP: ActuatorMoun?i_ng 30 RP 56.7 36.5 Conduit 54.3 RP 30 Conduit
Reference Position 9 138 Port G1/2 138 _| L9 Port G1/2
g
m 2/2 Q#q}q ’ SE B EERE
e eyl 4 -
Actuator 7.5 I
Actuator Cover EIE Actuator Cover 374 _|_365 \J‘
96 96
98 98
8.5:1.04

6.5 +1:0¢
10

35

40

— — I o ‘ \ 2-M5 Screws o
Slot Plug 5 ) < -
(Note) —}773 ¥ &} ]

Q2 Interlock Switch 2
Mounting Hole Layout
HS2B using the Right-angle Actuator (HS9Z-A2)
(Horizontal Mounting) (Vertical Mounting)
. RP Conduit Conduit
RP: Actuator M t 30 48.9 |__36.5_ 98
Reforence Position I8 PonG1/2 65 1 a0 9 Port G112
f 6 | 37.4_| 365 _|
% ﬁ g /
|
= S ] i
: - F= -
S ﬁr bﬂsm J‘Hse SR |M of =
M= | gt hen d |
Actuator Actuator %y -
Actuator Cover 374 | Actuator Cover
96
98
b
Sl Ele o '\ 2-M5 Screws
Slot Plug B @% | olg g
(Note) 1] N ek ‘
2 &
Interlock Switch
Note: Plug the unused actuator entry slot using the slot plug Mounting Hole Layout
supplied with the interlock switch.
Actuator Dimensions
Straight Actuator HS9Z-A1 Right-angle Actuator HS9Z-A2 Angle-adjustable Actuator HS9Z-A3
9 49.3 20 | 41.5 18
83 11 10.5 — Stopper Film
X 2-M6 = 174 B
gc’\r/fws '9“2@ b Screws | % | % ~ i 0 (Note)
- )

N:$ij j% LoD @5

@ S
22 T
40
22

43
22
22
40
J
29.2
43

{‘9,
|
\
|
|

|
0|
Actuator I Actuator B2 € J J !
M . M—le Actuator Cover Mounting Actuator Cover B s 4
ounting (red) Holes (red) (Note 1 % -
Holes — ) ol 2-M6 Screws
5 N
- 20 Door Hinge Actuator
o x:n:sz;’ =<2 Angle Adjustment Screw Mounting
N © (M3 hexagon socket head screw) Holes
2 i I 30
S I |
T | g B
] N’ﬁ* = P
— o
hai Tt o %EJ

Note: The actuator cover and actuator stop films are supplied with the actuator and used when adjusting the actuator position.
Remove the actuator cover and actuator stop film after the actuator position is determined.
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HS1B/HS2B Interlock Switches

Safety Precautions

¢ In order to avoid electric shock or fire, turn power off before in-
stallation, removal, wire connection, maintenance, or inspec-
tion 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 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 malfunction or an accident may occur.

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

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.

* When wiring, unscrew the cover with part number label
only. Unnecessary loosening of other screws may cause a
malfunction of the interlock switch.

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

o 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.

e Entry of a considerable amount 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 sup-
plied with the interlock switch.

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

¢ Use dedicated 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.

e The HS1B cover uses special screws which cannot be
removed or tightened by general drivers. Use the special
wrench supplied with the interlock switch.

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 the angle adjustable actuator
(HS9Z-A3).

Note: Because deviation or dislocation of hinged door may occur

in actual applications, make sure of the correct operation
before installation.

When using the HS9Z-A2 Right-angle Actuator

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

Door Hinge

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

HS9Z-A2
Actuator

il

i

Door Hinge

When using the Angle-adjustable HS9Z-A3
Actuator

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

* When the door hinge is on the extension line of the actuator

mounting surface:
HS9Z-A3 Actuator
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HS1B/HS2B Interlock Switches

Instructions

Mounting Examples

Mount the interlock switch on a fixed machine or guard, and
mount the actuator on the hinged door. Do not mount both
interlock switch and actuator on the hinged doors, otherwise
malfunction will occur.

Mounting on Sliding Doors

Door

HS9Z-A1 Actuator
HS9Z-A2 Actuator

Applicable Crimping Terminal

HS1B

Use Crimping Terminal 1 for terminals other than the
ground terminal.

Use Crimping Terminal 2 for the ground terminal.
HS2B

Use Crimping Terminal 1 for all terminals.

3.6 min. 3.5 max. 3.5 min. 3.8 max.

Crimping Terminal 1 Crimping Terminal 2

* Use an insulation tube on the crimping terminal.

Wire Approx. 4mm _

Crimping Terminal

Insulation Tube

¢ When using stranded wires, make sure that loose wires do
not cause short circuit. Also, do not solder the terminal to
prevent loose wires.

Applicable Cable Glands
* Use IP67 cable gland.

G1/2

30 mm
max

Q |

9 mm max.

When Using Flexible Conduits (Example)
¢ Flexible conduit example: VF-03 (Nihon Flex)
¢ Metal conduit example:
(G1/2) RLC-103 (Nihon Flex)
When Using Multi-core Cables (Example)
e Plastic cable gland:
(G1/2) SCS-10+ (Seiwa Electric)
* Metal cable gland:
(G1/2) ALS-16 (Nihon Flex)
« Different cable glands are used depending on the cable
sheath outside diameter. When purchasing a cable gland,

confirm that the cable gland is applicable to the cable
sheath outside diameter.

Applicable Wire Size
¢ 0.5 to 1.25 mm?2 (AWG20 to AWG16)

Recommended Tightening Torque of Mounting
Screws

e Interlock Switches
HS1B: 4.5t0 5.5 N-m (two M5 screws)
HS2B: 3.2 to 3.8 N-m (two M6 screws)

e Terminal screw: 0.9 to 1.1 N-m (M3.5 screws)

o Actuators (HS9Z-A1/A2/A3)
4.51t0 5.5 N-m (two M6 screws)

¢ Mounting bolts must be provided by users.

* The above recommended tightening torques of the mount-
ing screws are the values confirmed with hex socket head
bolts. When other screws are used and tightened to a
smaller torque, make sure that the screws do not come
loose after mounting.

Conduit Port Opening (HS2B)

e The HS2B has three conduit ports, which
are molded without opening.

e Make an opening for wire connection
by breaking one of the conduit-port
knockouts on the interlock switch hous-
ing using a screwdriver.

¢ When breaking the conduit port, take
care not to damage the contact block and other parts
inside the housing.

¢ Cracks or burrs on the conduit entry may deteriorate the
housing protection against water.

¢ When changing to another conduit port, close the unused
opening with an optional plug (Part No.: HS9Z-P1).
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HS1C Interlock Switches with Solenoid

The guard door remains locked until the machine stops completely.

¢ With the actuator mounted on the guard door and the inter-
lock switch on the machine, the door is mechanically locked
when closed.

¢ The door is unlocked by a solenoid lock-release signal from a
PLC or another source after the machine has stopped, ensur-
ing higher safety.

¢ In the event of power failure or for machine maintenance, the
door can be unlocked using a special tool.

¢ Flexible installation: The actuator can be inserted into two
directions.

o Select from four different circuit configurations.
¢ IP67 rated rugged die-cast aluminum housing.

W.Q@WCES

LISTED

Parts and Functions
* Two Conduit Ports (G1/2)

Use IP67 conduit or gland
(see page 112 for details).

* Contact Mechanism
(Direct Opening Action)

* Tubular Clamp
Terminal Block (M3)

* Two Actuator
Entry Slots

* Straight Actuator
(SUS304)

* Ground Terminal (M4)

¢ Indicator Terminal Block (M3.5)

* Right-angle Actuator « Manual Unlocking Entry (M4 hole)

(SUS304) Accessible using a small screwdriver
after removing a TORX screw on the un-
locking entry

* Angle Adjustable Actuator
for hinged doors
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HS1C Interlock Switches with Solenoid

Interlock Switch

' . Solenoid Unit
Contact Configuration Lot Part No.
Main Circuit: INC+1NC
Auxiliary Circuit: INO/1NO
g8 Right HS1C-R44R-Q@
%g Indicator
(18 7@
Contacts are linked Ilé
to the solenoid 86
mechanically
Main Circuit: INC+1NC
Auxiliary Circuit: INO
5§ Right HS1C-R144R-@
38 Indicator
7@
Contacts are linked 1%
to the solenoid 8 e
mechanically
Main Circuit: INC+1NC
Auxiliary Circuit: INC+1NC
£5 Right HS1C-R244R-@
8&  Indicator
7
Contacts are linked
to the solenoid 8o
mechanically
Main Circuit: INC+1NC
Auxiliary Circuit: INC
g8 Right HS1C-R344R-@
g:gj Ind\cato7r
Contacts are linked
to the solenoid 8 e
mechanically

Contact Ratings

Rated Insulation Voltage (Ui) 22& \éé%e;";gegr:;‘i%:osrov)
Rated Thermal Current (ith) X'j)'(:‘";'rr;z:‘mlﬁ‘\a A
Rated Voltage (Ue) 30V 125V 250V
G Resistive load (AC-12) 10A 10A 6A
Main Inductive Load (AC-15) | 10A 5A 3A
Circuit . Resistive load (DC-12) 6A — —
Rated Inductive Load (DC-13) | 3A 0.9A —
Current =
(le) (Note) e Resistive load (AC-12) — 3A 3A
Auxiliary Inductive Load (AC-15) — — 3A
Circuit oG Resistive load (DC-12) 3A — —
Inductive Load (DC-13) — 0.9A —

* Minimum applicable load (reference value): 3V AC/DC, 5 mA
Note: Ratings approved by safety agencies: A300: AC-15 3A/250V

Solenoid Unit

Rated Voltage

24V DC (100% duty cycle)

Rated Current

415 mA

Coil Resistance

580Q) (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 B

Indicator

Rated Voltage 24V DC

Rated Current 10 mA

Light Source LED

Light Color G (green), R (red)

* The lens cannot be replaced.

Specifications

Applicable Standards

1ISO14119, EN1088, IEC60947-5-1
EN60947-5-1 (TUV approved)
GS-ET-19 (TUV approved)

UL508 (UL listed)

CSA C22.2 No.14 (c-UL listed)
GB14048.5 (CCC approved)

IEC 60204-1/EN 60204-1 (applicable standards for use)

Operating
Temperature

—-20 to 50°C (no freezing)

* The contact configurations show the contact status when the actuator is

inserted and locked.

* The HS9Z-T1 special key wrench for removing the cover and manual

unlocking is supplied with the interlock switch.

* Specify an indicator color in place of @ in the Part No.

G: green, R: red

* The solenoid unit installed on the left can be made upon request.
* Actuators are not supplied with the interlock switch, and must be ordered

separately.

Actuators/Key Wrench/Screwdriver for TORX Screws

Description Part No.
Straight Actuator HS9Z-A1
Right-angle Actuator HS9Z-A2
Angle Adjustable Actuator (mainly for hinged doors) HS9Z-A3
Special Key Wrench for TORX HS9Z-T1

Part No. Development
HS1C-R144R-

Solenoid Unit Location

R
Indicator Color

G: Green, R: Red

R: Right
Housing Color
Circuit Diagram No. R: Red only
1. ANG+INC  1NO 4: 24VDC

2: 1NC+1INC  1NC/INC
3: INC+INC  INC

Solenoid Rated Voltage
4: 24VDC

Relative Humidity

45 to 85% (no condensation)

Storage Temperature

-40 to +80°C (no freezing)

Pollution Degree

3

Impulse Withstand
Voltage

4 kV (between LED, solenoid and ground: 2.5 kV)

Insulation Resistance
(500V DC megger)

100 MQ minimum
100 MQ minimum
100 MQ minimum
100 MQ minimum

Between live and dead metal parts:
Between live metal part and ground:
Between live metal parts:

Between terminals of the same pole:

Electric Shock
Protection

Class | (IEC 61140)

Degree of Protection

IP67 (IEC 60529)

Shock Resistance

Damage limits: 1000 m/s?

Vibration Resistance

Operating extremes:
10 to 55 Hz, amplitude 0.5 mm minimum
Damage limits: 30 Hz, amplitude 1.5 mm minimum

Actuator Operating
Speed

0.05to 1.0 m/s

Direct Opening Travel

11 mm minimum

Direct Opening Force

20N minimum

Actuator Retention
Force

1500N minimum (GS-ET-19)

Operating Frequency

900 operations per hour

Mechanical Life

1,000,000 operations minimum (GS-ET-19)

Electrical Life

100,000 operations minimum (operating frequency 900
operations per hour, load AC-12, 250V, 6A)

1,000,000 operations minimum (operating frequency
900 operations per hour, load 24V AC/DC, 100mA)

Conditional
Short-circuit Current

100A (250V)
(Use 250V/10A fast-blow fuse for short-circuit protection.)

Weight (approx.)

660g
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HS1C Interlock Switches with Solenoid

Dimensions

HS1C-R44-R when using the Straight Actuator (HS9Z-A1)

39.7
35

EP

(Horizontal Mounting)

RP: Actuator Mounting
Reference Position

4

68.8

T:C[@)

6.5 +1.0*
—_

30

Slot Plug
(Note)

19

o5 3;;'7 Conduit 106
o . Port 74
)7 }(—)‘ Y
o
. ® T e . © 2
& —Y ‘ ‘ ! .
| © 7' o 74@" * 5} S
3V P 66\ ‘ ‘ d
g gee e | g | T &
ol N : b | N
Y
g !
i | 3 | ®p |
g elp—1 ) .
RP 2 E
- =
i} Actuator Cover g ‘ ‘ ‘ @
) Actuator | | |
- D ;
i ' H @l
3 [ ‘ ‘ ‘ 4-M5 Screws 2
NS NERES iE
L= -

‘ Mounting Hole Layout

Note: Plug the unused actuator entry slot using the slot plug supplied with the interlock switch.
» Use four mounting screws to mount the interlock switch according to the mounting hole layout.

= Actuator center position

HS1C-R44-R when using the Right-angle Actuator (HS9Z-A2) 39.7 Cond 106
. . 35 ondui ”
(Vertical Mounting) 39.7 4 Port = N
35 Conduit G1/2
RP: Actuator Mounting 4 Port F
Reference Position G1/2 .
oL
LD _ @ 3
‘ 0
8 [le}
g
©)
of 2
17.5 =1.0* f— Actuator Cover o ‘ ‘ ‘
’L :g J‘ Actuator &# | ﬁ Actuator
' ' ' o Actuator Cover
22 S ‘ ‘ ‘ 4-M5 Screws o, )
i 1 4 |
Slot Plug ! 23.5] 26 | g @ i
(Note) ﬂ &[4 é? |23s] 26| @ D
=] Mounting Hole Layout ; =

Note: Plug the unused actuator entry slot using the slot plug supplied with the interlock switch.
* Use four mounting screws to mount the interlock switch according to the mounting hole layout.

Actuator Dimensions
Straight Actuator HS9Z-A1

Right-angle Actuator HS9Z-A2

9 49.3 20 | 41.5
83 1 10.5
oME & 2-M6 =, 174 7
Soows Ko |1l Screws | % | % ] “e
‘ ) ‘
o i J| ¢ ;P ;
‘xj 8{ i 2|2 \ﬁl { BEA g%
hd [ ﬁﬁ J A‘i?uator 3 / B
‘:Ilmuat-or —>‘—l%7'4 Actuator Cover Mounting 1 Actuator Cover
ounting (red) Holes (red) (Note)
Holes
N% b 9?‘?(72
—{ ) ————
%, -

Note: The actuator cover and actuator stop films are supplied with the actuator

and used when adjusting the actuator position.

Remove the actuator cover and actuator stop film after the actuator position

is determined.

[

* Actuator center position

Angle-adjustable Actuator HS9Z-A3

1

M Stopper Film -
+H (Note) ﬂ {B
L N i |
I D R %L 1 B
L o \ 2-M6 Screws
5 7
20 Door Hinge Actuator
= p
Angle Adjustment Screw Mounting
Holes

33 max.

(21),

12

(M3 hexagon socket head screw)
30
ﬁ* N |

108
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HS1C Interlock Switches with Solenoid

Circuit Diagrams and Operating Characteristics
HS1C-0O400R-* (Main Circuit: 1INC+1NC, Monitor Circuit: 1INO/1NO)

Status 1 Status 2 Status 3 Status 4
Interlock Switch | e * Door closed * Door open * Door open
Status o IE)/IZZL?AZSéid o e | Machine cannot be * Machine cannot be * Machine cannot be
* Solenoid de-eﬁer iged started started started
9 * Solenoid energized * Solenoid energized * Solenoid de-energized

Door

e 5= 5.
niEE: 23
MY L I I§:
{ L RAE = : - .
T g8 58 58
$ . 25 g5 £8
{ —J K J‘*4 . =0
g 1

Circuit Diagram ; ?T 5192 &3 NIcEN -
=] = 2 -
el 1158 g5 ST 15 58 g5

ME ° °le L

Contacts are linked to the Contacts are linked to the Contacts are linked to the Contacts are linked to the

solenoid mechanically. solenoid mechanically. solenoid mechanically. solenoid mechanically.
KJT;WO 79 7@ 7@ 7®
—o0 809 E 8 © 8 O E 8 ©
Main Circuit 3-4: Closed 3-4: Open 3-4: Open 3-4: Open
Monitor Circuit | 1-2: Open 1-2: Closed 1-2: Closed 1-2: Closed
Solenoid Power |[5-6: Power OFF 5-6: Power ON 5-6: Power ON 5-6: Power OFF

HS1C-0O1400R-* (Main Circuit: INC+1NC, TNC+1NC, Monitor Circuit: 1NO)

Status 1 Status 2 Status 3 Status 4
Interlock Switch | e ¢ Door closed * Door open * Door open
Stat Door plosed * Machine cannot be * Machine cannot be * Machine cannot be
ais - lifechilie (e 1O ©EiEe started started started
s Sclencldide encralzed * Solenoid energized * Solenoid energized » Solenoid de-energized

Door

M M !
| L 5= | ! 1z L} 5=
| RIE: | nip -
r 12+ =06 ——2H =6 —2 =0
b N ] } al Al
o4 3 B B’L 3 Ak 4 3
=T *} 3 i) *} 53 ‘} 53
""" ;_J =° ﬂ{j‘i 25 "Eﬁ’i =© T i =°
Circuit Diagram s : 57@g ‘ - 55‘9% 5 ®%
W ﬂ%% —r22 N ﬂé}:~@§ v ﬂEEAJB N 1\@% —}f»g
\ ol 88 \ 6H 38 el g8 el 88
Lje j@ e e}
Contacts are linked to the Contacts are linked to the Contacts are linked to the Contacts are linked to the
solenoid mechanically. solenoid mechanically. solenoid mechanically. solenoid mechanically.
o i i o
Z? 8 © 8 © 8 © 8 ©
Main Circuit 3-4: Closed 3-4: Open 3-4: Open 3-4: Open
Monitor Circuit | 1-2: Open 1-2: Open 1-2: Closed 1-2: Closed
Solenoid Power |5-6: Power OFF 5-6: Power ON 5-6: Power ON 5-6: Power OFF

* Main circuit:  Connected to the machine drive control circuit, sending interlock signals to the protective door.
* Monitor circuit: Sends ON/OFF signals of the main circuit and monitoring signals of open/closed status of the protective door.
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HS1C Interlock Switches with Solenoid

HS1C-0O2400R-+ (Main Circuit: 1INC+1NC, Monitor Circuit: 1INC/1NC)

Interlock Switch
Status

Status 1

Status 2

Status 3

Status 4

* Door closed
* Machine ready to operate
* Solenoid de-energized

¢ Door closed

* Machine cannot be
started

* Solenoid energized

* Door open

* Machine cannot be
started

* Solenoid energized

* Door open

* Machine cannot be
started

* Solenoid de-energized

Door

Circuit Diagram

Solenoid
Power

. £l
e

Contacts are linked to the
solenoid mechanically.

Solenoid
Power

S]

Contacts are linked to the
solenoid mechanically.

— Ik
s
€3
2 25
3
niE
4 =0

l

o—"eo —

Solenoid
Power

Contacts are linked to the
solenoid mechanically.

Solenoid
Power

oo

Contacts are linked to the
solenoid mechanically.

Interlock Switch
Status

* Door closed
* Machine ready to operate
* Solenoid de-energized

* Machine cannot be
started
* Solenoid energized

* Machine cannot be
started
* Solenoid energized

go7® 7 ® —0 7 ® -0 7 ®
—0 8 © EB@ I%*ose IE%)&@
Main Circuit 3-4: Closed 3-4: Open 3-4: Open 3-4: Open
Monitor Circuit 1-2: Closed 1-2: Open 1-2: Open 1-2: Open
Solenoid Power [5-6: Power OFF 5-6: Power ON 5-6: Power ON 5-6: Power OFF
HS1C-0O3400R-+ (Main Circuit: 1NC+1NC, Monitor Circuit: 1NC)

Status 1 Status 2 Status 3 Status 4

* Door closed * Door open * Door open

* Machine cannot be
started
* Solenoid de-energized

Door

Circuit Diagram

Solenoid
Power

©

Contacts are linked to the
solenoid mechanically.

#— 0 7 ®
—0 8 ©

Main
Circuit

Solenoid
Power

Contacts are linked to the
solenoid mechanically.

..
8 ©

 E—
Monitor
Circuit

Main
Circuit

[= o]
e

- ®

T
Solenoid
Power

oC

Contacts are linked to the
solenoid mechanically.

?7@
—o0 8 ©

Solenoid
Power

Contacts are linked to the
solenoid mechanically.

e
8 ©

Main Circuit 3-4: Closed 3-4: Open 3-4: Open 3-4: Open
Monitor Circuit 1-2: Closed 1-2: Closed 1-2: Open 1-2: Open
Solenoid Power [5-6: Power OFF 5-6: Power ON 5-6: Power ON 5-6: Power OFF

¢ Main circuit:

Connected to the machine drive control circuit, sending interlock signals to the protective door.

* Monitor circuit: Sends ON/OFF signals of the main circuit and monitoring signals of open/closed status of the protective door.
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HS1C Interlock Switches with Solenoid

Safety Precautions

¢ In order to avoid electric shock or fire, turn power off before in-
stallation, removal, wire connection, maintenance, or inspec-
tion 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 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 malfunction or an accident may occur.

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

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.

¢ When wiring, unscrew the cover with part number label
only. Unnecessary loosening of other screws may cause a
malfunction of the interlock switch.

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

o 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 a considerable amount 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 sup-
plied with the interlock switch.

¢ Do not store the interlock switches in a dusty, humid, or
organic-gas atmosphere, or in an area subjected to direct
sunlight.

¢ Use dedicated 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.

e The cover uses special screws which cannot be removed or
tightened by general drivers. Use the special wrench supplied
with the interlock switch (HS1B).

¢ Regardless of door types, do not use the interlock switch as a
door lock. Install a separate lock using a latch or other mea-
sures.

¢ The solenoid has polarity. Make sure of the correct polarity
when wiring. Do not apply overvoltage, otherwise the solenoid
will be burnt.

Actuator Angle Adjustment

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

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

o 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.

» Recommended tightening torque of angle adjustment screw:
0.8 N-m

o After adjusting the actuator angle, apply Loctite to the adjust-
ment screw so that the screw will not loosen.

¢ Actuator retention force is 1500N (static load). Make sure
larger force is not applied. When larger force is expected, add
a system using interlock switch without lock (ex. HS1B) and
sensor in order to detect door opening and to stop the ma-
chine.

Minimum Radius of Hinged Door

¢ When using the interlock switch on hinged doors, refer to the
minimum radius of doors shown below. When using on doors
with small minimum radius, use the angle adjustable actua-
tors (HS9Z-A3).
Note: Because deviation or dislocation of hinged door may occur
in actual applications, make sure of the correct operation
before installation.

HS9Z-A2 Actuator

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

Door Hinge

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

HS9Z-A2 Actuator

1

!

Door Hinge

HS9Z-A3 Actuator

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

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

HS9Z-A3 Actuator
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HS1C Interlock Switches with Solenoid

Instructions

Mounting Examples

Application on Sliding Doors

———————— Door

—i—— HS1C Interlock
Switch

Actuator

ﬂ\ Latch /]£
Door Stop

\Hsgz-mﬁ; S

Latch

HS9Z-A2
Actuator

HS9Z-A1

HS1C Actuator

Interlock Switch

Manual Unlocking

The HS1C allows manual unlocking of the actuator to pre-
check proper entry of the actuator into the slot as well as for
emergency use such as a power failure.
¢ Remove the screw located on the
side of the interlock switch using the
special wrench supplied with the
interlock switch. Insert a small
screwdriver into the screw hole to
push the lever inside of the interlock screwdriver
switch toward the indicator until the
actuator is unlocked.
Note: 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 solenoid is lost. After
unlocking, ensure to install the screw.

Applicable Crimping Terminal

Terminal Nos. 7, 8 Ground Terminal: E

3.6 min._, 3.5 max. 3.5 min. _, 3.8 max.
23.6 min. £ 24.1 min. 1S
) ©
© ~

¢ Use an insulation tube on the crimping terminal.

Applicable
Approx. Crimping
4 mm Terminal

Insulation
Tube

Terminal No. 1 to 6
¢ Direct wiring using either solid or stranded wires.

¢ When using stranded wires, make sure that loose wires do
not cause short circuit. Also, do not solder the terminal to
prevent loose wires.

When using Ferrules
Ferrules (Phoenix Contact)

Part No. Applicable Wire
Al 0.75-8 GY 0.5 to 0.75 mm?
Al 1.0-8 RD 0.75 to 1.0 mm?
Al 1.5-8 BK 1.0 to 1.5 mm?

Crimping Tool: CRIMPFOX UD6

Applicable Wire Size
e Terminal Nos. 1, 2, 5, 6, 7, 8: 0.5 to 0.75 mm?
e Terminal Nos. 3, 4, E: 1.0 to 1.25 mm?

Applicable Cable Glands
* Use IP67 cable gland.

9 mm max.

When Using Flexible Conduits (Example)
¢ Flexible conduit example: VF-03 (Nihon Flex)

¢ Metal conduit example:
(G1/2) RLC-103 (Nihon Flex)

When Using Multi-core Cables (Example)
e Plastic cable gland:

(G1/2) SCS-10+* (Seiwa Electric)
¢ Metal cable gland:

(G1/2) ALS-16 (Nihon Flex)

« Different cable glands are used depending on the cable
sheath outside diameter. When purchasing a cable gland,
confirm that the cable gland is applicable to the cable
sheath outside diameter.

Recommended Tightening Torque of Mounting

Screws

e Interlock switch: 4.5 to 5.5 N-m (four M5 screws)

e Terminal screws for terminal No. 1 to 6: 0.4 t0 0.6 N-m
(M3)

e Terminal screws for terminal No. 7 and 8: 0.9 to 1.1 N-m
(M3.5)

o Actuator (HS9Z-A1/A2/A3): 4.5 to 5.5 N-m (two M6
screws)

* Mounting bolts must be provided by users.

* The above recommended tightening torques of the mount-
ing screws are the values confirmed with hex socket head
bolts. When other screws are used and tightened to a
smaller torque, make sure that the screws do not come
loose after mounting.

¢ To avoid unauthorized or unintended removal of the inter-
lock switch and the actuator, it is recommended that the
interlock switch and the actuator are installed in an unre-
movable manner, for example using special screws, rivets,
or welding the screws.
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HS1C Interlock Switches with Solenoid

Instructions
Cable Lead-in Length and Wiring Examples
. Conduit Port
Terminal No.
0] @)
1 30+2 45+2
2 30+2 50+2
3 25+2 55+2
4 25+2 60+2
Cable Length 5 3022 6522
L1 (mm)
6 30+2 70+2
7 65+2 35+2
8 65+2 1102
E 85+2 45+2
Wire Stripping Length L2 (mm) 7+1

Note: Wire the interlock switches according

to the following examples.

When using Conduit Port ®

Gland

When using Conduit Port @

——
(" \O Q ( \O
AT 3
000000 O 000000
123456 123456
O O\%0
Dl -8 Dl -8
[] O []
O . O[O
— E —— .’
E - -
O O O O
O O O O
O O o a O O o
/ @
/ ) ) -
Note: When wiring the ground (E) terminal, connect in the
solid line direction only. Do not connect in the
dotted line direction.
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HS1C-K Interlock Switches with Solenoid and Hostage Key

Operator’s safety inside the hazardous area is ensured with the portable key.
Hostage control for large system or machine applications is achieved.
¢ The door and key are locked during machine operation.

¢ The door is unlocked by removing the key, and the interrup-
tion of load circuit and control circuit are maintained.

e [deal as a portable key for bringing into the hazardous area.

« 30 different numbers are available for key, so that neighboring
switches cannot be operated by the same key.

¢ Flexible installation: The actuator can be inserted into two
directions.

¢ [P67 rated rugged die-cast aluminum housing.

W.G8@CES

LISTED
Interlock Switch Contact Ratings
) . Solenoid Unit 300V (between LED or
St Banifgl i Location P e Rated Insulation Voltage (Ui) solenoid and ground:
Main Circuit: INC+1NC 60V)
Auxiliary Circuit: INC+1NC Main circuit: 10A
el Rated Thermal Current (Ith) Auxiliary circuit: 3A
Rated Voltage (Ue) 30V | 125V | 250V
AC Resistive load (AC-12) 10A 10A 6A
Main Inductive Load (AC-15) | 10A 5A 3A
Circuit Resistive load (DC-12) 6A — —
Rated DC =
Right HS1C-K244R-0-00 Current Inductive Load (DC-13) 3A 0.9A —
(le) Resistive load (AC-12) — 3A | 3A
(Note) AC -
Auxiliary Inductive Load (AC-15) — — 3A
Contagts are Iink_e:to the Circuit DC Resistive load (DC'12) 3A - -
solenoid mechanically. Inductive Load (DC-18) [ — | 0.9A | —
Indicator
7® « Minimum applicable load (reference value): 3V AC/DC, 5 mA
8o Note: Ratings approved by safety agencies: A300: AC-15 3A/250V

* The contact configurations show the contact status when the actuator is Solenoid Unit

inserted and locked. Rated Voltage 24V DC (100% duty cycle)
* The HS9Z-T1 special key wrench for removing the cover and manual

unlocking is supplied with the interlock switch. Rated Currsnt 305 mA
« Specify an indicator color in place of @ in the Part No. Coil Resistance 79Q (at 20°C)

G: green, R: red Pickup Voltage Rated voltage x 85% maximum (at 20°C)
* Specify a key number "_1 placte of D_’ . Dropout Voltage Rated voltage x 10% minimum (at 20°C)
* Actuators are not supplied with the interlock switch, and must be ordered Maximum Continuous

separately.

P Y. Applicable Voltage Rated voltage x 110%
Actuators/Key Wrench/Screwdriver for TORX Screws Maximum Continuous )
Applicable Time Continuous
Description Part No. T ey Class B
Straight Actuator HS9Z-A1 nsulation Class ass
Right-angle Actuator HS9Z-A2 Indicator
Angle Adjustable Actuator _
(mainly for hinged doors) HS9Z-A3 Rated Voltage 24V DC
Special Key Wrench for TORX HS9Z-T1 Rated Current 10 mA
Light Source LED
Part NO. Development Light Color G (green), R (red)
HS1C-K244R-G- * The lens cannot be replaced.

Circuit Diagram No.

Main Circuit ~ Auxiliary Circuit
2: INC+INC  INC+1NC
Solenoid Rated Voltage
4: 24VDC

Indicator Rated Voltage
1 24V DC

Key No.: TOO1 to TO30
(30 types)
Indicator Color

G: Green, R: Red

Housing Color
R: Redonly
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HS1C-K Interlock Switches with Solenoid and Hostage Key

Specifications

Applicable Standards

1ISO14119

EN1088

IEC60947-5-1
EN60947-5-1 (TUV approved)
GS-ET-19 (TUV approved)
UL508 (UL listed)

CSA C22.2 No.14 (c-UL listed)
GB14048.5 (CCC approved)

IEC 60204-1/EN 60204-1 (applicable standards for use)

Operating
Temperature

—20 to 40°C (no freezing)

Relative Humidity

45 to 85% (no condensation)

Storage Temperature

—40 to +80°C (no freezing)

Pollution Degree

3

Impulse Withstand
Voltage

4 kV (between LED, solenoid and ground: 2.5 kV)

Insulation Resistance
(500V DC megger)

Between live and dead metal parts: 100 MQ minimum
Between live metal part and ground: 100 MQ minimum
Between live metal parts: 100 MQ minimum
Between terminals of the same pole: 100 MQ minimum

Electric Shock
Protection

Class | (IEC 61140)

Degree of Protection

IP67 (IEC 60529)

Shock Resistance

Damage limits: 1000 m/s?

Vibration Resistance

Operating extremes:
10 to 55 Hz, amplitude 0.5 mm minimum
Damage limits: 30 Hz, amplitude 1.5 mm minimum

Actuator Operating
Speed

0.05 to 1.0 m/s

Direct Opening Travel

11 mm minimum

Direct Opening Force

20N minimum

Actuator Retention
Force

1500N minimum (GS-ET-19)

Operating Frequency

900 operations per hour

Mechanical Life

1,000,000 operations minimum (GS-ET-19)

Electrical Life

100,000 operations minimum (operating frequency 900
operations per hour, load AC-12, 250V, 6A)

1,000,000 operations minimum (operating frequency 900
operations per hour, load 24V AC/DC, 100mA)

Conditional
Short-circuit Current

100A (250V) (Use 250V/10A fast-blow fuse for short-cir-
cuit protection.)

Weight (approx.)

660g

Actuator Dimensions

Straight Actuator HS9Z-A1

Right-angle Actuator HS9Z-A2

Dimensions

HS1C-K when using the Straight Actuator (HS9Z-A1)
(Horizontal Mounting)

40
35

Slot Plug
(Note)

7 &

2 w0
8 o @
. | N

bl

0 (=]

© <

©

0

o 22 HS9Z-A1

20 Actuator

[ —| 2-M6

Actuator Mounting Holes

HS1C-K when using the Right-angle Actuator

(HS9Z-A2)
(Vertical Mounting)

75

4-M5
Interlock Switch
Mounting Holes

Slot Plug
(Note)

* Actuator center position

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

* Use four mounting screws to mount

the interlock switch according to the

mounting hole layout.

W
n
o
o o
| |75 ‘
™= 2 HS9Z-A2
46.5" Actuator
40

Mounting Hole Layout
4-M5 Screws

o
.
SN

42

47

Angle-adjustable Actuator HS9Z-A3

9 49.3 20 41.5 18
18.3 11 10.5 Stopper Film
- 2-M6 7.4 n PP
2M6 @ T 2 (_>1 1 H (Note) =N @
Screws N 9‘[ crews N = - ‘
V4 K ) 4 " ) i
Y oo J n N ™ o gp ol n N Il : 1
‘N} ‘r{ \ Ch Q% ‘N} “‘[] S & ¥ K@D D] % &b I3 |2
© P e I 49 D) il ‘
| b A 2 J y : !
»:nctuattp r 9‘_l€7-4 Actuator Cover Mounting ?}/ Actuator Cover B — ‘
ounting (red) Holes (red) (Note) + % -
Holes J ,_,,‘)/ 2-M6 Screws
5 &7 2
- 20 Door Hinge Actuator
- | oo Y )
¢ x:n:DEnv’ =<2 Angle Adjustment Screw Mounting
) (M3 hexagon socket head screw) Holes
2. 3 . 30
FoooB( - |
£ ﬁ* -
@ ) =, %
[SPINaY) - - o
‘_ A—LJL] \%

Note: The actuator cover and actuator stop films are supplied with the actuator and used when adjusting the actuator position.
Remove the actuator cover and actuator stop film after the actuator position is determined.
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HS1C-K Interlock Switches with Solenoid and Hostage Key

Circuit Diagrams and Operating Characteristics

Status 1 Status 2 Status 3 Status 4 Status 5 Status 6
Interlock | e Door closed ¢ Door closed * Door closed * Door open * Door open * Door closed
Switch * Key is installed * Key is installed * Key is removed * Key is removed * Key is removed * Key is removed
Status * Solenoid ¢ Solenoid * Solenoid ¢ Solenoid * Solenoid ¢ Solenoid
de-energized energized energized energized de-energized de-energized
Door 3
!I ) t o]
5 S 5 § = § = § =
8 358 5|8 353 208 =0|g 20
b b -2 2 =3 =D <
Q S0 (R SO |0 S3 |€ Q O
Circuit  |° © © S © 8 J
Diagram o O3 D5 ®32 @3z oz
S5 25 2y 58 52| g les |52
s oz 83 33 33 33
MEELS MEELS Cled® Lleos Llo®® Plode
Contact block 2 is OFF Contact block 2 is OFF Contact block 2 is OFF Contact block 2 is OFF Contact block 2 is OFF
with energized solenoid with energized solenoid with energized solenoid with key removed with key removed
L e o o o o
80O 80O 80O 80O 8O 80
gi?(!,‘r:]il 3-4: Closed 3-4: Open 3-4: Open 3-4: Open 3-4: Open 3-4: Open
Q:Ai?gl:ti?r 1-2: Closed 1-2: Open 1-2: Open 1-2: Open 1-2: Open 1-2: Open
Solenoid | 6. poyer OFF : Power OFF : Power ON : Power ON : Power OFF : Power OFF
Elonet -6: Power 5-6: Power 5-6: Power 5-6: Power 5-6: Power 5-6: Power
* Door locked * Door locked
* Key is retained * Key can be ) nggr:ggg b.Eland e Machine cannot | * Machine cannot ) Eggr:gg?) bﬁand
Remarks| (does not turn) removed by turning >d by >0 DY
) . ¢ Machine cannot operate operate ¢ Machine cannot
* Machine can * Machine cannot operate operate
operate operate
* Main circuit:  Connected to the machine drive control circuit, sending interlock signals to the protective door.
* Monitor circuit: Sends ON/OFF signals of the main circuit and monitoring signals of open/closed status of the protective door.
Safety Precautions

¢ In order to avoid electric shock or fire, turn power off before instal-
lation, 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 func-
tions of the interlock switch. Perform risk assessment and estab-
lish 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 mal-
function of the PLC.

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

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

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 force to the locked key. Applying force to
the key may interfere with solenoid operation, resulting in a failure
to unlock. Also, applying a torque larger than 1.8 N-m to the key
results in damage.

* Regardless of the door status, the key is locked when the key is
operated while the solenoid is de-energized.

* Do not apply excessive shock to the interlock switch when open-
ing or closing the door. A shock to the interlock switch exceeding
1,000 m/s2 may cause damage to the interlock switch.

* When wiring, unscrew the cover with part number label only. Un-
necessary loosening of other screws may cause a malfunction of
the interlock switch.

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

* Actuator retention force is 1500N (static load). When larger force
is expected, add a system using interlock switch without lock (ex.
HS1B) and sensor in order to detect door opening and to stop the
machine.

* 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 a considerable amount of foreign objects into the inter-
lock switch may affect the mechanism of the interlock switch and
cause a malfunction.

* 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 dedicated 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.

* The cover uses special screws which cannot be removed or tight-
ened by general drivers. Use the special wrench supplied with the
interlock switch.

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

* The solenoid has polarity. Make sure of the correct polarity when
wiring. Do not apply overvoltage, otherwise the solenoid will be
burnt.
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HS1C-K Interlock Switches with Solenoid and Hostage Key

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-A3).
Note: Because deviation or dislocation of hinged door may occur
in actual applications, make sure of the correct operation
before installation.

HS9Z-A2 Actuator

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

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

surface:
HS9Z-A2 Actuator

-

Door Hinge

HS9Z-A3 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

HS9Z-A3 Actuator

Actuator Angle Adjustment

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

* The larger the adjusted angle of the actuator, the smaller the applica-
ble 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.

* Recommended tightening torque of angle adjustment screw: 0.8 N-m

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

Mounting Examples
* Mount the interlock switch on a fixed machine or guard, and mount the
actuator on the hinged door. Do not mount both interlock switch and

actuator on the hinged doors, otherwise malfunction will occur.
Application on Sliding Doors
Door

HS1C-K
Interlock Switch
HS9Z-A1
Actuator

Latch
Door Stop

Application on Hinged Doors

7
XX

Door 4 Latch
«

HS9Z-A2
Actuator

HS9Z-A1

HS1C-K Actuator

Interlock Switch

Manual Unlocking

The HS1C-K allows manual unlocking of the actuator to precheck

proper entry of the actuator into the slot as well as for emergency

use such as a power failure.

* Remove the screw located on the front of the interlock switch
using the special wrench supplied with the interlock switch. Insert
a small screwdriver into the screw hole and push the lever inside
of the interlock switch away from the key until the key is unlocked
(see the figure below).

* Turn the key to unlock the actuator.

L-shaped Wrench
(supplied)
Part No. HS9Z-T1

Actuator Entry Slot (2 slots)

Note: 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 solenoid is lost. After unlocking, ensure to install
the screw.

Applicable Crimping Terminal

* See page 112.

Applicable Wire Size

e Terminal Nos. 1, 2,5, 6, 7, 8: 0.5t0 0.75 mm?
¢ Terminal Nos. 3, 4, E: 1.0 to 1.25 mm?

Applicable Cable Glands
* Use IP67 cable gland.

G1/2

30 mm
max.

Q@ |

When Using Flexible Conduits (Example)

¢ Flexible conduit example: VF-03 (Nihon Flex)

¢ Metal gland example:

(G1/2) RLC-103 (Nihon Flex)
When Using Multi-core Cables (Example)
e Plastic cable gland:

(G1/2) SCS-10+ (Seiwa Electric)
o Metal cable gland:

(G1/2) ALS-16 (Nihon Flex)

« Different cable glands are used depending on the cable
sheath outside diameter. When purchasing a cable gland,
confirm that the cable gland is applicable to the cable
sheath outside diameter.

9 mm max.

Recommended Tightening Torque of Mounting

Screws

¢ Interlock switch: 4.5 to 5.5 N-m (four M5 screws)

 Terminal screws for terminal No. 1 to 6: 0.4 to 0.6 N-m (M3)

* Terminal screws for terminal No. 7 and 8: 0.9 to 1.1 N-m (M3.5)

¢ Actuator (HS9Z-A1/A2/A3): 4.5 to 5.5 N-m (two M6 screws)

* Mounting bolts must be provided by users.

* The above recommended tightening torques of the mounting
screws are the values confirmed with hex socket head bolts.
When other screws are used and tightened to a smaller torque,
make sure that the screws do not come 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, rivets, or welding the screws.
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HS1C-K Interlock Switches with Solenoid and Hostage Key

Instructions

Cable Lead-in Length and Wiring

Examples
. Conduit Port
Terminal No.
) ® Gland
1 30+2 45+2
2 30+2 50+2
3 25+2 55+2 )
2 2520 6022 Interlock Switch
Cable Length
L1 (mm) 5 30+2 65+2
6 302 702 LU/U
7 65+2 35+2 i
8 65+2 1102 m
E 85+2 4512 HHHH
Wire Stripping Length L2 (mm) 7+1 r
Note: Wire the interlock switches according 9
to the following examples.
When using Conduit Port ©® When using Conduit Port @
T
( \O O ( \O O
[NTHTATHTNTNT S
000000 000000
123456 O 123456 O
OO0 O
8 8
[e] [e]
. O O . O O
O[O o (e
e " N "
E

Note: When wiring the ground (E) terminal, connect in the
solid line direction only. Do not connect in the
dotted line direction.
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HS1P Interlock Plug Unit

Interlock plugs for controlling the safety in production areas.

e Ideal as a portable key for bringing into the hazardous area, or
for detecting open/closed door status by chaining with a guarded
door (chain must be provided by the user).

* Removing the interlock plug maintains the interrupted status of
load circuit and control circuit.

« Bayonet-style plug removal/installation ensures stability.

¢ Prevents intentional short-circuit with a wire on metal chip.
(Double-break internal contacts achieve high safety.)

» Solenoid type and non-solenoid type available.

» Solenoid type has a lock mechanism. Lock mechanism prevents
removal of interlock plug during machine operation, and allows
for removal after the machine has stopped, with solenoid energi-
zation signal.

e Manual unlocking is possible in the event of power failure or
maintenance using a special tool (solenoid type only).

¢ Rugged die-cast aluminum housing
o UL listed, c-UL listed.

H us
LISTED

Interlock Plug Unit

Specifications

Solenoid No. of Indicators Part No.
2 -441 -
With solenoid (24V DC) HS1P-441-0Q
1 HS1P-341-©@
) . 1 HS1P-241-Q®
Without solenoid — HS1P-11

* Specify an indicator color code in place of @ in the Part No.
G: green, R: red
* Plug alone cannot be sold.

* Key wrench for TORX screws (HS9Z-T1) is supplied with the interlock
switch.

 Cable length is Tm. 3m is also available upon request.

Applicable Standards

UL508 (UL listed)

CSA C22.2, No. 14 (c-UL listed)
UL498

CSA C22.2 No. 182.1

EN 1088 (applicable standards for use)

Operating
Temperature

—20 to +50°C (no freezing)

Relative Humidity

45 to 85% (no condensation)

Storage Temperature

—40 to +80°C (no freezing)

Pollution Degree

3

Insulation Resistance

100 MQ minimum 500V DC megger

Contact Resistance

300 mQ maximum (initial value at cable length 1m)

Between live and dead metal parts: 2000V, 1 minute

Ratings RielesticiElenaty Between terminals of the same pole: 1000V, 1 minute
Main Circuit Shock Resistance Damage limits: 1000 m/s?
Model HS1P-441 | HS1P-341 | HS1P-241 |HS1P-11 Operating extremes:
Rated Insulati Vibration Resistance |10 to 55 Hz, amplitude 0.5 mm minimum
Pl V;ttzgen(suui)atlon 30V 250V 30V 250V Damage limits: 30 Hz, amplitude 1.5 mm minimum
ug - -
Contact | Rated Thermal 5A A 10A 10 Operating Frequency [900 operations per hour
Current (Ith) (at 24V DC) (at 24V DC) Mechanical Life 30,000 operations minimum
Rated Insulation Interlock Plug . .
Voltage (Ui) 30V 250V — — Strength Rotational strength when locked: 5 N-m
Rated Thermal 5A 5A _ _ Mounting Screw M5 x 4
. Current (lth)
Micro - ; 560g (HS1P-441-@®@)
f Rated Operating Weight (approx.)
tch — — 800g (HS1P-443-
Switcl Voltage (Us) 24V DC 250V g ( Q)
. 5A 5A (240V
Carent g | Cesisive | AC,30VDO) | — - Part No. Development
load) (resistive load)
o HS1P-441-RG
Solenoid Unit
Rated Voltage 24V DC (100% duty cycle) PL2 Indicator Color

Rated Current
Coil Resistance

260 mA

Solenoid (indicator)

G: Green, R: Red

PL1 Indicator Color
G: Green, R: Red

95Q (at 20°C) 4: With (two indicators)

3: With (one indicator)

Pickup Voltage Rated voltage x 90% maximum (at 20°C) 2: Without (one indicator) $a1ble Length
Dropout Voltage Rated voltage x 10% minimum (at 20°C) 1: Without (without indicator) 3 3m

Indicator Rated Voltage
Rated voltage x 110% 4:

Blank: Without indicator

Maximum Continuous
Applicable Voltage
Maximum Continuous

Applicable Time Continuous
Power Consumption 6.3W
Indicator

Rated Voltage 24V DC

Rated Current 10 mA

Light Source LED

Lens Color G (green), R (red)

* The lens cannot be replaced.
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HS1P Interlock Plug Unit

Dimensions
HS1P

Cable Length: 1m, 3m

1 27_|

121

75

45
73

49
44

Cable Size

e HS1P-4: VCTF 0.75 mm? (6-pin), Sheath outside diameter 8.9 mm
* HS1P-3: VCTF 0.75mm?2 (5-pin), Sheath outside diameter 8.9 mm
* HS1P-2: VCTF 1.25mm? (4-pin), Sheath outside diameter 8.5 mm

48

]

59

76

109

Circuit Diagrams and Operating Characteristics

Mounting Hole Layout
©
)

e HS1P-1: VCTF 1.25mm? (3-pin), Sheath outside diameter 7.8 mm

With Solenoid (HS1P-4) Without Solenoid (HS1P-2)
Interlock | Interlock plug is Interlock plug is Interlock plug is Interlock plug is Interlock plug is Interlock plug is
Plug Unit |installed installed removed removed installed installed
Status [ solenoid is Solenoid is Solenoid is Solenoid is . .
de-energized energized energized de-energized
Door
Interlock Plug_ Inte;ock Plug Inte?ock Plug - Intgrlock Plug - Interlock Plug ;nterlock Plug
gho 3 2 x| &L g 3 S (g s | 1L 3o 3
3 Bl § TEReqd) G epedd) G Req) Tl
: ° gﬂcni"e 2 . ° Loachine g imachine = | ®|machine 2 : : Loachine 2
iPL1 5| IPL1 B iPL1 g 'PL1 re|® PL PL
i g Topower© | § To power © g To power© 3 g To power© To power®
: FICES 5o & P FI.
! i a ! I H o ! [+ a
Circuit PL2 =] }% 3PL2@%:{; }g 1PL2 B }g ;PLg@%:{? }g L L Ground
Diagram |i...=7 [8le” 2 |i .7 lalo” § |l slo” 8 |i...7 |80 3
fg Ground \ f§ Ground ;g Ground \ rg Ground
oo enezed | o anargues " | Moro swich mintanes of s
HS1P-3 does not have PL1. HS1P-1 does not have PL.
Main circuit: Black and Red
Ground: White
Main White - Yellow: White - Yellow: White - Yellow: White - Yellow: White - Red: Closed White - Red:
Circuit Closed Open Open Open ) Open
Indicator |PL1: ON PL1: OFF PL1: OFF PL1: OFF ON OFF
(Note) PL2: OFF PL2: ON PL2: ON PL2: OFF
Solenoid | Red - Black: Red - Black: Red - Black: Red - Black: _ _
Power Power OFF Power ON Power ON Power OFF
¢ Interlock plugis | e Interlock plug . . * Interlock plug .
retained (cannot can be removed | Interlock plugis | e Interlock plug is can be removed | Interlock plug is
. removed removed . removed
Fante | ) by turning * Machine cannot | e Machine cannot by turning * Machine cannot
* Machine can * Machine cannot operate operate * Machine can operate
operate operate P P operate P
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HS1P Interlock Plug Unit

Safety Precautions

* Do not install the interlock plug unit in places subject to oil
or water. Electric shocks or fire hazard may be caused if the
interlock plug is operated when the plug part is contaminated
with oil or water.

e Interlock plug units are used to ensure the safety of operators
who carry the plugs. Provide only one plug to a guard. Other-
wise the hostage control function is lost, endangering the
operators. Ensure complete safety management so that the
function is maintained.

¢ In order to avoid electric shocks or fire, turn power off be-
fore installation, removal, wire connection, maintenance, or
inspection of the interlock plug unit.

* Do not disassemble or modify the interlock plug unit. Also do
not disable the function of interlock plug unit intentionally. Oth-
erwise a malfunction or an accident may occur.

Instructions

e The plug of HS1P interlock plug units resemble the plug of
HS2P interlock plug units, however, these plugs are not inter-
changeable. Do not use the plugs of other types, otherwise
the interlock plug units will be damaged. The plugs can be
distinguished with the handlet color.

HS1P: black
HS2P: aluminum color

¢ When chaining a interlock plug unit with the door, give a
proper slack to the chain and do not apply excessive force to
the plug. PL2 shows solenoid power ON. If excessive force is
applied to the plug, especially to the direction of removing the
plug, solenoid operation failure may occur even though the
solenoid is energized, resulting in unlocking failure.

¢ The solenoid has polarity. Make sure of the correct polarity
when wiring. Do not apply overvoltage, otherwise the solenoid
will be burnt.

¢ Do not store the interlock plug units in a dusty, humid, or
organic-gas atmosphere. Also avoid direct sunlight.

e The HS1P allows manual unlocking of the plug to precheck
proper installation as well as for emergency use such as a
power failure.

1. Remove the screw located on the front of the interlock plug unit
using the special wrench supplied with the unit. Insert a small
screwdriver into the screw hole and push the lever inside as
shown below until the key is unlocked.

2. Turn and remove the plug.

3. After unlocking, ensure to install the screw.

Interlock Plug Unit

* Make sure that the interlock plug unit is not energized when re-
moving or installing the plug (after operating the emergency stop
button shown in the circuit example shown below). Do not start or
stop the machine by plug removal/installation, otherwise the inter-
lock plug unit may fail.

[Interlock Plug Circuit Example]

N [

J/ Emergency Stop Switch

CP Load

Note: When using the
main circuit on AC
(HS1P-1, HS1P-34),
connect the emergency
stop switch to Line, and
the interlock plug unit to
Neutral.

i Interlock Plug

Installing the Interlock Plug Units
Secure the interlock plug unit using four M5 hex socket head
bolts.
[Example] When installing the door using a chain
1. Secure the interlock plug unit on the machine using four M5
hex socket head bolts.
2. Secure the chain on the plug handle and the door.

3. Do not use a chain which is unnecessarily long, so that the
door does not open wide with the plug installed.

Interlock Plug Unit

Plug

Handle

Door

Recommended Tightening Torque of

Mounting Screws

e Interlock plug unit: 4.5 to 5.5 N-m (four M5 screws)

¢ Mounting bolts must be supplied by the user.

¢ The above recommended tightening torques of the mount-
ing 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 inter-
lock plug unit and the actuator, it is recommended that the
interlock switch and the actuator are installed in an unre-
movable manner, for example using special screws, rivets,
or welding the screws.
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HS1C-P Interlock Plug Unit with Door Lock

Interlock plugs with door lock mechanism for high level safety management.

« Installing the actuator on the guard door and the interlock
switch on the machine, the guard door can be auto-locked
mechanically.

¢ Removing the interlock plug maintains the interrupted status
of load circuit and control circuit.

¢ Solenoid type and non-solenoid type available

¢ Solenoid type has a lock mechanism. Lock mechanism pre-
vents removal of interlock plug during machine operation, and
allows for removal after the machine has stopped, with sole-
noid energization signal.

« Flexible installation: The actuator can be inserted into two
direction.

¢ Rugged die-cast aluminum housing

e UL listed, c-UL listed.

@

LISTED
Interlock Plug Unit Specifications
Solenoid Part No. UL508 (UL listed) )
With solenoid (24V DC) HS1C-P44Z-® Main Gircuit 8599(8322.2, No. 14 (c-UL listed)
Without solenoid HS1C-P04Z-©@ CSA C22.2 No. 182.1
s d | d | f @ in the Part N ARBICRIC UL508 (UL listed)
* Specify an indicator color code in place of @ in the Part No. ili ircui
G’?grefgn, R: red P Stk | o S CSA C22.2, No. 14 (c-UL listed)
« Key wrench for TORX screws (HS9Z-T1) is supplied. Applicable
« Actuator is not supplied and must be ordered separately. Stsa:dards for | EN 1088
Actuators Operating Temperature —20 to +50°C (no freezing)
Description Part No. Relative Humidity 45 to 85% (no condensation)
Straight Actuator HS9Z-A1 Storage Temperature —40 to +80°C (no freezing)
Right-angle Actuator HS9Z-A2 Pollution Degree 3
Angle Adjustable Actuator (for hinged doors) HS9Z-A3 Insulation Resistance 100 MQ minimum (500V DC megger)
Key wrench for TORX screws HA9Z-T1 Contact Resistance 100 mQ maximum (initial value)
Between live and dead metal parts:
. ) . 2000V, 1 minute
R_atl_ngs Dielectric Strength Between terminals of the same poles:
Circuit 1000V, 1 minute
Model HS1C-P44Z ‘ HS1C-P04Z Shock Resistance Damage limits: 1000 m/s?
Main Rated Insulation Voltage (Ui) [250V (100% duty cycle) Operating extremes:
Circuit Rated Thermal Current (Ith 10A I . 10 to 55 Hz, amplitude 0.5 mm minimum
: ( ) WIEEIEN A Damage limits: 30 Hz, amplitude 1.5 mm
Rated Insulation Voltage (Ui) |250V minimum
Rated Thermal Current (ith)  |3A Operating Frequency 900 operations per hour (actuator, plug)
Monitor |Rated Operating Voltage (Ue) [250V AC Mechanical Life 30,000 operations minimum (actuator, plug)
Circuit 0.1A 32A oV AG/ Actuator Retention Force 1500N minimum
Rated Operating Current (le) gg?/VD%C/ \SSOE;/ DC) Interlock Plug Strength Rotational strength when locked: 5 N-m
(resistive load) |(resistive load) Mounting Screw M5 x 4
. . Weight (approx. 7209 (HS1C-P44Z-
Solenoid Unit ght (approx,) 9 ( @)
Rated Voltage 24V DC
Rated Current 260 mA Part NO. Development

Coil Resistance 95Q (at 20°C)
Rated voltage x 90% maximum (at 20°C)

Rated voltage x 10% minimum (at 20°C)

Pickup Voltage
Dropout Voltage

Maximum Continuous
Applicable Voltage

Maximum Continuous

Rated voltage x 110%

Applicable Time Continuous
Power Consumption 6.3W

Indicator

Rated Voltage 24V DC

Rated Current 10 mA

Light Source LED

Lens Color G (green), R (red)

* The lens cannot be replaced.

HS1C-P44Z-R

Solenoid
4: With

Indicator Rated Voltage

4:24VDC

—T PL2 Indicator Color
i G: Green, R: Red
0: Without Housing Color

Z:Beige only
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HS1C-P Interlock Plug Unit with Door Lock

Dimensions
109
76 106
59 Conduit 74
44 Port 42 | 47
G1/2
T
‘ © @ (yf;

36.5
10

125

© [sV)
T 3
== * Actuator center position
[ ;
[Te)
o)
6.5 +1*
] [}
% Tt
o
A 1 1
S ' 4-M5 Screws
o L
Slot Plug 3 235] 26
(Note)
Mounting Hole Layout
0
o)

Note: Plug the unused actuator entry slot using the slot plug supplied with the interlock switch.
* Use four mounting screws to mount the interlock switch according to the mounting hole layout.

Actuator Dimensions

Straight Actuator HS9Z-A1 Angle-adjustable Actuator HS9Z-A3

Right-angle Actuator HS9Z-A2

9 49.3 0 ‘ 415 18
83 10.5 — Stopper Film
2-M6 2-M6 Ll 174 -
Screws '9“2@ 1‘4% Screws | |[] ~ <t +t (Note) ﬂ e
‘ v fP/ MR ) \ = \
A | ! o | I $ o v - ‘
% 9’{ | ] =18 Nl &[] 9 |1 R @D) H 2 E
N [ ﬁﬁ J A‘i?;lator o ﬂ/$ J J } ‘
Actuator 7.4 Actuator Cover Mounting ) Actuator Cover SR ‘
Mounting (red) Holes red) (Note -+ j -
Holes J 'b?’ 2-M6 Screws
5 7
s 20 Me Actuat_or
« ,:D:Df;— 9"?62 Angle Adjustment Screw Mounting
(M3 hexagon socket head screw) Holes
2 b ] 0
o |
£ ﬁ* -
BN TTRS 5
. = \%
3%
Note: The actuator cover and actuator stop films are supplied with the actuator and used when adjusting the actuator position.
Remove the actuator cover and actuator stop film after the actuator position is determined.
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HS1C-P Interlock Plug Unit with Door Lock

Circuit Diagrams and Operating Characteristics

With Solenoid

Status 1

Status 2

Status 3

Status 4

Status 5

Interlock
Switch Status

¢ Door closed

¢ Interlock plug is
installed

¢ Solenoid de-
energized

¢ Door closed

¢ Interlock plug is
installed

¢ Solenoid energized

¢ Door closed

¢ Interlock plug is
removed

¢ Solenoid energized

¢ Door closed

¢ Interlock plug is
removed

¢ Solenoid de-
energized

* Door open

¢ Interlock plug is
removed

¢ Solenoid de-
energized

Door

Status

¢ Interlock plug is
installed

e Interlock plug is
removed

e Interlock plug is
removed

Door

Circuit Diagram

{235
[72 35
H‘ s}cg
=0

.| o .=

4 =0

Interlock Plug |5

Monitor
Circuit

4l
A H

Interlock Plug |5

&
)
Main
Circuit

)
st .
| a8

Aol

Interlock Plug |9

6 6 6
e I e
8© 8© 80
Main Circuit 3-4: Closed 3-4: Open 3-4: Open
Monitor Circuit | 1-2: Open 1-2: Open 1-2: Closed

Remarks

¢ Door locked

¢ Interlock plug can be
turned to remove

* Machine can operate

* Door can be opened

* Interlock plug is
removed

* Machine cannot
operate

* Interlock plug is
removed

¢ Machine cannot
operate

14 8= 1H 8= 1hH 8= 1H 5= 1H 8=
H] g2 HJsd g e i
(L_‘T oH =0 oH =0 ol =0 2l =0 2l =0
rld <8 S8 ez | rldstBH3n g | |8 oFEHB3n s | |8 SERH3h s | 1§ sk _=
I ﬁ} s I M}'B £ I M}‘Es 2 I ~}'<‘u £ I I *}E £
| e 4P =0 | e 4H 20 | /‘;?_F“ =0 | /‘;?_F“ =0 | /C? 4H =0
| — | — | — | — | —
Circuit Diagram | Interlock Plug 5 ® % | Interlock Plug 5 @__g | Interlock Plug s @g | Interlock Plug EB% | Interlock Plug s @g
----ef 5 \@—}ﬁg \@—}gg \%{{—};g \é}&
6 [s ) 6 [eye) 6 [s ) 6 o O 6 o o
_e wo _erm:. _emﬂ_ _ew& _eo’)n_
Microswitch turns on when Microswitch turns on when Microswitch maintaines ON Microswitch maintaines ON
the solenoid is energized. the solenoid is energized. status when the plug is status when the plug is
7@ 70 7@ removed. 70 removed. 70
[: 8O E 80 E: 8 © 8O 80
Main Circuit 3-4: Closed 3-4: Closed 3-4: Open 3-4: Open 3-4: Open
Monitor Circuit | 1-2: Open 1-2: Closed 1-2: Closed 1-2: Closed 1-2: Closed
Eg\ligro'd 5-6: Power OFF 5-6: Power ON 5-6: Power ON 5-6: Power OFF 5-6: Power OFF
« Door locked « Door locked ¢ Door can be opened * Door can be o_pened
¢ Interlock plug is « Interlock plug can be |° Interlock plug is * Interlock plug is * Machine cannot
Remarks nter plug plug ca removed removed
ol Camot ) | removed by g« Machinecamot |+ Machinecamor | %P
P P operate operate
Without Solenoid
Status 1 Status 2 Status 3
Interlock Switch | ¢ Door closed « Door closed  Door open
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HS1C-P Interlock Plug Unit with Door Lock

Safety Precautions

¢ Do not install the interlock plug unit with door lock in the place
subject to oil or water. Electric shocks or fire hazard may be
caused if the interlock plug is operated when the plug part is
contaminated with oil or water.

e Interlock plug units with door lock are used to ensure the
safety of operators who carry the plugs. Provide only one plug
to a guard. Otherwise the hostage control function is lost,
endangering the operators. Ensure complete safety manage-
ment so that the function is maintained.

¢ In order to avoid electric shocks or fire, turn power off before
installation, removal, wire connection, maintenance, or in-
spection of the interlock plug unit.

* Do not disassemble or modify the interlock plug unit with door
lock Also do not disable the function of interlock plug unit in-
tentionally. Otherwise a malfunction or an accident may occur.

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

Instructions

e The plug of HS1P interlock plug units resemble the HS2P
plug, however, these plugs are not interchangeable. Do not
use the plugs of other types, otherwise the interlock plug units
will be damaged. The plugs can be distinguished with the
handle color.

HS1P: black (sane as HS1C-P)
HS2P: aluminum color

¢ Regardless of door types, do not use the interlock plug unit
as a door stop. Install a mechanical door stop at the end of
the door to protect the interlock plug unit against excessive
force. If excessive force is applied to the plug, especially to
the direction of removing the plug, solenoid operation failure
may occur even though the solenoid is energized, resulting in
unlocking failure.

* Do not apply excessive shock to the interlock plug unit when
opening or closing the door. A shock to the interlock plug unit
exceeding 1,000 m/s2 may cause damage to the interlock
plug unit.

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

¢ The solenoid has polarity. Make sure of the correct polarity
when wiring. Do not apply overvoltage, otherwise the solenoid
will be burnt.

¢ When wiring, unscrew the cover only. Unnecessary loosening
of other screws may cause a malfunction of the interlock plug
unit.

e The cover uses special screws which cannot be removed or
tightened by general drivers. Use the special wrench supplied
with the interlock plug unit.

« While connecting to the conduit port, prevent foreign objects
from entering the interlock plug unit, such as dust and liquids.

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

¢ Entry of a considerable amount of foreign objects into the
interlock plug unit may affect the mechanism of the interlock
plug unit and cause a malfunction.

» Actuator retention force is 1500N (static load). When larger
force is expected, add a system using interlock switch without
lock (ex. HS1B) and sensor in order to detect door opening
and to stop the machine.

¢ Plug the unused actuator entry slot using the slot plug sup-
plied with the interlock plug unit.

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

o Make sure that the interlock plug unit is not energized when
removing or installing the plug (after operating the emergency
stop button shown in the circuit example shown below). Do
not start or stop the machine by plug removal/installation, oth-
erwise the interlock plug unit may fail.

Interlock Plug + T T T
Circuit Example

/ Emergency Stop Switch

(LP Load

Note 1: When using the main circuit on AC, connect emergency
stop switch to Line, and interlock plug unit to Neutral.

Note 2: When using the main circuit on DC, connect to the + line
with emergency stop switch first followed by the interlock
plug unit.

Interlock Plug

Manual Unlocking

The HS1C-P allows manual unlocking of the actuator to pre-
check proper entry of the actuator into the slot as well as for
emergency use such as a power failure.

* Remove the screw located on the front of the interlock plug
unit using the special wrench supplied with the interlock plug
unit. Insert a small screwdriver into the screw hole and push
the lever inside as shown below until the key is unlocked.

e Turn and remove the plug.
o After unlocking, ensure to install the screw.
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HS1C-P Interlock Plug Unit with Door Lock

Instructions

Minimum Radius of Hinged Door

* When using the interlock plug unit 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-A3).

Note: Because deviation or dislocation of hinged door may occur

in actual applications, make sure of the correct operation
before installation.

HS9Z-A2 Actuator
* When the door hinge is on the extension line of the interlock plug unit
surface:

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

surface:
HS9Z-A2 Actuator

-

Door Hinge

HS9Z-A3 Actuator
* When the door hinge is on the extension line of the interlock plug unit
surface:

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

surface:
HS9Z-A3 Actuator

Actuator Angle Adjustment

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

* The larger the adjusted angle of the actuator, the smaller the ap-
plicable radius of the door opening.

* After installing the actuator, open the door. Then adjust the actua-

tor so that its edge can be inserted properly into the actuator
entry slot of the interlock switch.

* Recommended tightening torque of angle adjustment screw:
0.8 N-m

* After adjusting the actuator angle, apply Loctite to the adjustment

screw so that the screw will not loosen.

Applicable Crimping Terminal

Terminal Nos. 7, 8 Ground Terminal: E

3.6 min. _, 3.5 max. 3.5 min. 3.8 max.
23.6 min. € 24.1 min. 1S
@ N
© N~

* Use an insulation tube on the crimping terminal

Applicable
Approx. Crimping
4 mm Terminal

Insulation
Tube

Terminal No. 1 to 6
* Direct wiring using either solid or stranded wires.

* When using stranded wires, make sure that loose wires do not
cause short circuit. Also, do not solder the terminal to prevent
loose wires.

When using Ferrules
Ferrules (Phoenix Contact)

Part No. Applicable Wire
Al 0.75-8 GY 0.5t0 0.75 mm?
Al 1.0-8 RD 0.75 to 1.0 mm?
Al 1.5-8 BK 1.0 to 1.5 mm?

Crimping Tool: CRIMPFOX UD6

Applicable Wire Size
e Terminal Nos. 1, 2, 5, 6, 7, 8: 0.5t0 0.75 mm?
e Terminal Nos. 3, 4, E: 1.0 to 1.25 mm?

Installing the Interlock Plug Unit

Mount the interlock plug unit on a fixed machine or guard,
and mount the actuator on the hinged door. Do not mount
both safety plug unit and actuator on the hinged doors,
otherwise malfunction will occur.

Aplication on Sliding Doors

Door
HS1C-P
Interlock Plug Unit HS9Z-A1
Actuator
&
%F Door Stop

Door

HS1C-P

HS9Z-A1
Actuator
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HS1C-P Interlock Plug Unit with Door Lock

Instructions

Applicable Cable Glands Cable Lead-in Length and Wiring Examples
* Use IP67 cable gland. Terminal | Conduit Port
No. ) ®
1 30£2 | 45:2 Gland
2 30x2 | 50&2
3 25+2 | 552
Cable 4 25¢2 | 60:2 Interlock Switch
Length 5 302 | 6542
When Using Flexible Conduits (Example) L1 (mm) 6 30:2 | 70+2
¢ Flexible conduit example: VF-03 (Nihon Flex) 7 65+2 | 35+2
¢ Metal gland example: 8 65+2 | 1102 M
(G1/2) RLC-103 (Nihon Flex) E 85+2 | 45:2
Wire Stripping Length B
When Using Multi-core Cables (Example) Lglr(emmr)lppmg o 71 L
* Plastic cable gland: Note: Wire the interlock switches according o
(G1/2) SCS-10+ (Seiwa Electric) to the following examples. -
* Metal cable gland:
(G1/2) ALS-16 (Nihon Flex) When using Conduit Port ©® When using Conduit Port @

« Different cable glands are used depending on the cable
sheath outside diameter. When purchasing a cable
gland, confirm that the cable gland is applicable to the
cable sheath outside diameter.

)

Recommended Tightening Torque of Mounting
Screws

e Interlock switch: 4.5 to 5.5 N-m (four M5 screws)

¢ Actuator (HS9Z-A1/A2/A3): 4.5 to 5.5 N-m (two M6
screws)

¢ Mounting bolts must be provided by users.

¢ The above recommended tightening torques of the
mounting screws are the values confirmed with hex
socket head bolts. When other screws are used and
tightened to a smaller torque, make sure that the
screws do not come loose after mounting. Note: When wiring the ground (E) terminal, connect in the

solid line direction only. Do not connect in the
dotted line direction.

!

S

I
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= @O-
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=
{8
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HS2P Interlock Plug Unit

Interlock plugs for controlling the safety at production sites.

e [deal as a portable key for bringing into the hazardous area.

¢ Removing the interlock plug maintains the interrupted status
of load circuit and control circuit.

¢ Bayonet-style plug removal/installation ensures stability.

 Prevents intentional short-circuit with a wire or metal chip.
(Double-break internal contacts achieve high safety.)

¢ 330mm mounting hole

e Plastic housing with die-cast aluminum plug
e Terminal cover is provided as standard.

o UL listed, c-UL listed.

c Us
LISTED

Interlock Plug Unit

Part No.

HS2P-1M

Specifications

Applicable Standards

UL508 (UL listed)

CSA C22.2, No. 14 (c-UL listed)
UL498

CSA C22.2 No. 182.1

EN 1088 (applicable standards for use)

Rated Insulation

Voltage (Ui) 250V

Rated Thermal

Current (Ith) 10A

Operating o )
Temperature —20 to +50°C (no freezing)
Relative Humidity 45 to 85% (no condensation)
Storage Temperature | —40 to +80°C (no freezing)

Pollution Degree

3

Insulation Resistance

100 MQ minimum (500V DC megger)

Dielectric Strength

Between live and dead metal parts: 2000V, 1 minute
Between terminals of the same poles: 2000V, 1 minute

Contact Resistance

100 mQ minimum (initial value)

Shock Resistance

Damage limits: 1000 m/s?

Vibration Resistance

Operating extremes:
10 to 55 Hz, amplitude 0.5 mm minimum
Damage limits: 30 Hz, amplitude 1.5 mm minimum

Operation Method

With dedicated plug

Mechanical Life

30,000 operations minimum

Operating Operating angle 45°
Characteristics Pull-out stroke 23.0mm minimum
Interlock Plug Rotation strength when locked:
Strength 3.0 N-m minimum

Weight (approx.)

1509

Dimensions

"y

40

R0.8 max.
o3 4.89%
0.5 ="
0%
3o N
| *: For anti-rotation
@ projection

Panel Cut-out

sing anti-rotation ring)

T TT (when u:

(4.8) | ||_Panel Thickness 1.5t0 4.2

Terminal Screw
M3.5

30
34

Thread

EEEJ%UJ
Terminal Cover,

HW-VL3

235

=

Anti-rotation Ring
5 OGL-11

o O
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HS2P Interlock Plug Unit

Safety Precautions

¢ Do not install the interlock plug unit in places subject to oil or
water. Electric shock or fire hazard may be caused if the inter-
lock plug is operated when the plug part is contaminated with
oil or water.

e Interlock plug units are used to ensure the safety of operators
who carry the plugs. Provide only one plug to a guard. Other-
wise the hostage control function is lost, endangering the
operators. Ensure complete safety management so that the
function is maintained.

¢ In order to avoid electric shocks or fire, turn power off be-
fore installation, removal, wire connection, maintenance, or
inspection of the interlock plug unit.

¢ Do not disassemble or modify the interlock plug unit. Also do
not disable the function of interlock plug unit intentionally. Oth-
erwise a malfunction or an accident may occur.

Instructions

e The plug of HS2P interlock plug units resemble the plug of
HS1P interlock plug units, however, these plugs are not inter-
changeable. Do not use the plugs of other types, otherwise
the interlock plug units will be damaged. The plugs can be
distinguished with the handle color.

HS1P: black
HS2P: aluminum color

¢ Do not store the interlock plug units in a dusty, humid, or
organic-gas atmosphere. Also avoid direct sunlight.

* Make sure that the interlock plug unit is not energized when
removing or installing the plug (after operating the emergency
stop button shown in the circuit example shown below). Do
not start or stop the machine by plug removal/installation,
otherwise the interlock plug unit may fail.

[Interlock Plug Circuit Example]

(IP Load

Mounting Panel Thickness and Gaskets

The HS2P interlock plug is supplied with gaskets (1.5-mm-
thick x 2 and 0.5-mm-thick x 1) and an anti-rotation ring.
Adjust the number of gaskets depending on the mounting
panel thickness as shown in the table below. Do not use
other combination of gaskets, otherwise the interlock plug
will be damaged and waterproof function will be lost.

Mounting
Panel
Thickness 15t02.7 20t0 3.2 3.0t04.2
(mm)
1.5t x 2 1.5t x 2 1.5t x 1
Gasket 0.5t x 1 p p 0.5t x 1
Combination | [ ] ]| ¢ s
C ' 1|k !

Installing the Anti-rotation Ring

When mounting the HS2P interlock plug on a panel, align
the recess on the panel and the projection of the anti-rotat-
ing ring as shown below.

Recess Projection

af\
ﬁ D 3D
o
il
Locking Gasket Anti-rotation Gasket

Interlock Plug

¥

Ring Ring (for thickness

Mountlng (1.5t)
Pan adslustment)

Installing the Locking Ring

Using locking ring wrench OR-12 sold separately, tighten
the locking ring to a torque of 1.8 to 2.2 N-m. Do not tighten
with excessive force, otherwise the interlock plug will be
damaged.

Applicable Crimping Terminal

-
$

| 8.0 max.

)

1
4.0 max. l
t

6.0 min.

¢ Use an insulation tube on the crimping terminal.

* When using stranded wires, make sure that loose wires do
not cause short circuit. Also, do not solder the terminal to
prevent loose wires.

Applicable Wire Size

¢ 2.0 mm? maximum (solid wire: g1.6mm maximum) x 2

Recommended Tightening Torque of
Mounting Screws (M3.5)
¢0.9t0 1.1 N-m
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Actuator with Plastic Holder

HSS series interlock switches detect the installation/removal of grip style enabling switches.

¢ The actuator with plastic holder for the HS5 series inter-
lock switches can be installed onto the HE1G/HE1G-L/
HE2G grip style enabling switches easily using the two
mounting screws supplied with the actuator.

e Inserting the actuator on the grip style enabling switch
into the entry slot of HS5D/HS5B/HS5E/HS5E-K
interlock switch, the grip style enabling switch can be
retained firmly in position.

¢ Using with HS5E/HS5E-K interlock switches prevent
unauthorized removal of grip style enabling switches.

¢ Easy switching by removing/installing the grip style
enabling switches can be achieved by designing the
circuit to initiate automatic or manual operation when the
interlock switch is installed or removed, respectively.

Actuator with
Plastic Holder

HS5B Interlock Switch

HS5E Interlock Switch

Specifications

Description Part No.

Actuator with plastic holder for
HE1G/HE1G-L/HE2G HEQZ-GP15

Note: The HE1G/HE1G-L/HE2G grip style enabling switches and HS5
series interlock switches are ordered separately.

HE1G/HE1G-L/HE2G Grip Style Enabling
: Switch
LRl ee HS5D/HS5B/HS5E/HS5E-K Interlock
Switch
Mechanical Durability [ 10,000 operations
Weight (approx.) 30g

Note: Refer to the specifications of HE1G/HE1G-L/HE2G grip style enabling
switches and HS5D/HS5B/HS5E/HS5E-K interlock switches.

Dimensions
When used with an HE1G/HE1G-L and HS5D/HS5B

70
(58)
0
o
Q
o
v) e
e IR
Vicd
Plastic Holder: i ro o
Polyacetal, black . IS
oo | - L%
_ 288 ” ——a #‘
el
8 I\ == o
Actuator: b le=2 8
Stainless Steel = =
3 \ =
=
J
|(30)_| HBOLI\  HssD/HSSB
Screw/Nut: Steel Interlock Switch
b
Tapping Screw: o,

Steel (supplied)

37

When used with an HE1G/HE1G-L and HS5E/HS5E-K

(46) 75

70
b

N J

(174)

Plastic Holder:
Polyacetal, black

P 3
\u“ 4‘>v
ERE
Actuator: N g
Stainless Steel /i |
1
- I AW
== B
M & A HS5E/HS5E-K
(35) Q| (40) Interlock Switch

Screw/Nut: Steel

Tapping Screw:
Steel (supplied)

All dimensions in mm.
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Actuator with Plastic Holder

Instructions

Mounting
® The HE9Z-GP15 and the HE1G/HE1G-L are installed as shown
in the following figure.

HE1G

\l/ HE9Z-GP15

@ Secure the actuator using the attached two screws in the
direction of the arrow as shown in the following figure.

Screws

Attached Screw
2-M4 Self-tapping Screws

(Bottom View)

* Using the attached screws (M4 self-tapping screw x 2), secure
the HE9Z-GP15 to the grip style enabling switch.
Recommended tightening torque: 1.0+0.1 N-m
Do not use excessive force to tighten the HE9Z-GP15 onto the
switch, otherwise the mounting holes will become deformed and
the HE9Z-GP15 cannot be secured. Prevent the screws from
loosening by applying epoxy. (Recommended: LOCTITE 425,
ThreeBond 1401)

Precautions for Installation

* When using the HE9Z-GP15 for safety-related equipment in a
control system, refer to safety standards and regulations in each
country and region to make sure of correct operation. Also, per-
form a risk assessment to ensure safety before starting operation
of the machine.

* Read the instruction sheets for both the grip style enabling switch
and interlock switch to be used.

¢ Insert the HE9Z-GP15 in the direction shown in the following
figure only. Do not insert from any other direction. Also, do not use
the slot plug attached to the interlock switch.

HE9Z-GP15 \l/ ﬂ@m
.

Actuator
Entry Slot

Grip Style
Enabling
Switch

Actuator
Entry Slot

Interlock Switch

Correct Incorrect

* See below for vertical installation. Do not install in any other direc-
tion. Also, make sure that the mounting surface is provided for
the entire area of the grip style enabling switch, so that the switch
does not tilt as shown below. Otherwise the HE9Z-GP15 actuator
will be deformed.

Mounting Surface for
Interlock Switch

UP

DOWN

Incorrect

Correct

* Do not install the grip style enabling switch and the interlock
switch in an area subjected to vibration. Excessive vibration may
cause malfunction of the switch contacts of the grip style enabling
switch. Also, exposure to vibration for a long period of time can
cause scratching and deformation of plastic parts.

* When installing or removing the grip style enabling switch, do
not use excessive force in any direction other than shown in the
following figure. Otherwise the HE9Z-GP15 actuator can become
deformed or damaged.

Mounting Surface for
Interlock Switch

Removal/Installation =
Direction

* Make sure that the HE9Z-GP15 actuator is inserted completely
into the interlock switch. Avoid any foreign objects between the
actuator and interlock switch as they may interfere with the plastic
spring, resulting in possible damage to the actuator.

Plastic Spring

Gap

Incomplete Installation

No gap

Complete Installation

* When manually unlocking the HS5E interlock switch attached to
the grip style enabling switch, bend the spiral part of the connec-
tor slightly to be able to access the manual unlock key.

Spiral Part

of Connector Manual Unlocking

HS5E Interlock Switch

* Do not apply excessive shocks to the HE9Z-GP15 when attached
to the interlock switch, otherwise the actuator may be removed
from the interlock switch. Also excessive shocks may result in
damage or failure of the interlock switch.

¢ When the plastic part of the HE9Z-GP15 or the actuator is dam-
aged or deformed, stop using immediately.

* The HE9Z-GP15 is used for HE1G/HE1G-L/HE2G grip style
enabling switch and HS5D/HS5B/HS5E/HS5E-K interlock
switches only. Do not use the HE9Z-GP15 for other products.

* Do not modify or disassemble the HE9Z-GP15.
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Specifications and other descriptions in this brochure are subject to change without notice.

Die technischen Daten und sonstigen Beschreibungen dieser Druckschrift konnen ohne vorherige Ankiindigung gedndert werden.
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