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Introduction

This user's manual describes handling, operation, and precautionary information for the GL-R Series
Safety Light Curtain ("GL-R").

Read this user's manual thoroughly before operating the GL-R in order to understand the device features,
and keep this user's manual readily available for reference. Ensure that the end user of this product
receives this manual.

In this user's manual, "GL-RF" represents the finger protection type with the detection capability of
¢ 14 mm, "GL-RH" represents the hand protection type with the detection capability of ¢ 25 mm, "GL-RL"
represents the body protection type with the detection capability of ¢ 45 mm and "GL-R" represents all the
models including the GL-RF, GL-RH and GL-RL.

] See "Nomenclature of Model Name" (page 7-2)

Symbols

The following symbols alert you to important messages. Be sure to read these messages carefully.

A hY\\[c]4:¥ | It indicates a hazardous situation which, if not avoided, will result in death or serious injury.

It indicates a situation which, if not avoided, could result in product damage as well as
NOTICE property damage.

\. Point It indicates additional information on proper operation.

l It indicates tips for better understanding or useful information.

d Indicates reference pages in this or another manual.



Safety Information for GL-R Series

General precautions

You must verify that the GL-R is operating correctly in terms of functionality and
performance before the start of machine and the operation of the GL-R.

KEYENCE does not guarantee the function or performance of the GL-R if it is used in a
manner that differs from the GL-R specifications contained in this user's manual or if the
GL-R is modified by the customer.

When using the GL-R to protect machine operators against a hazard or hazardous zone or
using the GL-R as a safety component for any purpose, always follow the applicable
requirements of the laws, rules, regulations and standards in the country or region where
the GL-R is used. For such regulations, you should directly contact the regulatory agency
responsible for occupational safety and health in your country or region.

Depending on the type of machine on which the GL-R is to be installed, there may be
special safety regulations related to the use, installation, maintenance, and operation of
the safety component. In such a case, you must fulfill such safety regulations. The
responsible personnel must install the GL-R in strict compliance with such safety
regulations.

The responsible personnel must do the training to the assigned personnel for the correct
use, installation, maintenance, and operation of the GL-R. "Machine operators" refers to
personnel who have received appropriate training from the responsible personnel and are
qualified to operate the machine correctly.

Machine operators must have specialized training for the GL-R, and they must understand
and fulfill the safety regulations in the country or region in which they are using the GL-R.
When the GL-R fails to operate, machine operators must immediately stop the use of the
machine and the GL-R and report this fact to the responsible personnel.

The GL-R is designed with the assumption that it would be correctly installed in
accordance with the installation procedures described in this user's manual and correctly
operated according to the instructions in this user's manual. You must perform an
appropriate installation of the GL-R after performing a sufficient risk assessment for the
target machine.

Be sure to absolutely confirm that there is nobody in the hazardous zone, before you
remove the GL-R from the machine for replacement or disposal.

When disposing the GL-R, always follow the applicable requirements of the laws, rules,
regulations and standards in the country or region where the GL-R is used.

The GL-R should be processed as an industrial waste product when being disposed.
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Precaution on use

B Operators

* In order to operate the GL-R correctly, the responsible personnel and machine operators

must fulfill all of the procedures described in this user's manual.

* No person other than the responsible personnel and machine operators should be

allowed to install or test the GL-R.

* When performing electrical wiring, always fulfill the electrical standards and regulations

for the country or region in which the GL-R is used.

B Environment of use

Do not use the GL-R in an environment (temperature, humidity, interfering light, etc.) that
does not conform to the specifications contained in this user's manual.

Be sure to confirm that the GL-R keeps normal operation when electromagnetic radiation
is generated by wireless devices. (If you use wireless devices such as cellular phones or
transceivers in the vicinity of the GL-R.)

The GL-R is not designed to be explosion-proof. Never use it in the presence of flammable
or explosive gases or elements.

Be sure to confirm no deterioration in product quality if you use the GL-R in the presence
of substances, such as heavy smoke, particulate matter, or corrosive chemical agents.
Do not install the GL-R in areas where the GL-R is exposed to intense interference light
such as direct sunlight, and direct or indirect light from an inverter-type fluorescent lamp
(rapid-start type lamp, high-frequency operation type lamp, etc).

Be sure to absolutely confirm that there is nobody in the hazardous zone, before the
interlock is released (i.e. the machine system restarts) by the interlock reset mechanism.
Failure to follow this warning results in significant harm to the machine operators,
including serious injury or death.

Be sure to absolutely confirm that there is nobody in the hazardous zone before the
override function is activated. Failure to follow this warning results in significant harm to
the machine operators, including serious injury or death.

B Target machine

The GL-R has not undergone the model certification examination in accordance with
Article 44-2 of the Japanese Industrial Safety and Health Law. The GL-R, therefore, cannot
be used in Japan as a "Safety Device for Press and Shearing machines" as established in
Article 42 of that law.

The machine on which the GL-R is to be installed must be susceptible to an emergency
stop at all operating points during its operation cycle. Do not use the GL-R for machines
with irregular stop times.

Do not use the GL-R for power presses equipped with full-revolution clutches.

The GL-R cannot be used as a PSDI because it does not fulfill the requirements of OSHA
1910.217(h). Refer to OSHA 1910.217 for the PSDI mode.

Do not use the GL-R to control (stop forward motion, etc.) trains, cars and other
transportation vehicles, aircraft, equipment for use in space, medical devices, or nuclear
power generation systems.

The GL-R is designed to protect people or objects from going into/approaching detection
zone against machine's hazard or hazardous zone. It cannot provide protection against
objects or materials that are expelled from the machine's hazard or hazardous zone, so
you must establish additional safety measures such as installing safeguards when there
is the possibility of such projectiles.
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B Installation

The GL-R must be installed only after ensuring the minimum safety distance between the
GL-R and the hazardous zone or hazard as established by the applicable regulations in
the country or region in which the GL-R is used. (e.g. EN 1ISO13855 (ISO 13855) in EU
countries)
Choose locations for the installation of the GL-R transmitters and receivers so that they
are not subject to the effects of light reflected from glossy surfaces in the area.
Correct operation and detection is not possible if the receiver has a different beam axis
spacing (detection capability) from that of the transmitter. You must verify that the beam
axis spacing (detection capability) is the same between the transmitter and the receiver
when installing the GL-R.
The GL-R must be installed so that the machine operator is able to go into or approach
the hazardous zone or hazards only by passing through the detection zone of the GL-R.
Strictly avoid installation that allows the machine operator or a part of the machine
operator's body to go into or approach the hazardous zone or hazards without passing
through the protective zone of the GL-R or to remain in position between the protective
zone of the GL-R and the hazardous zone or hazard. In a case where you install the GL-R
units in series (series connection), you must always check the installation carefully
whether you follow this warning, especially after installation and maintenance.
You must always perform the pre-check tests after installing the GL-R in accordance with
the pre-check test procedures, such as items specified in this user's manual, in order to
verify that the test pieces can be detected in all of the detection zones.
Interlock reset mechanisms (such as switches) must be installed so that the entire
hazardous zone can be checked by the responsible personnel. Interlock reset
mechanisms should not be accessible from within the hazardous zone.
Muting is a function to allow a temporary automatic suspension of the GL-R safety
functions while the GL-R is receiving a signal from muting devices (such as sensors or
switches). Therefore, additional safety measures are required for the machine on which
the GL-R is installed in order to ensure safety while the muting is activated.
Muting devices, the installation of those devices and the procedure to activate the muting
function must fulfill the conditions specified in this user's manual and the requirements
of the laws, rules, regulations and standards in the country or region in which the GL-R
and those devices are used. Failure to follow this warning may result in significant harm
to the machine operators, including serious injury or death.
When you install muting devices (such as sensors or switches) for muting, the following
conditions must be fulfilled.

(1) Muting devices must be installed so that the muting cannot be activated if the

hazardous zone of the machine is in an unsafe condition or cycle.
(2) Muting devices must be installed so that the muting cannot be activated even if
the personnel is accidentally approaching the detection zone of the GL-R.

The muting device must be installed such that only responsible personnel have access to
that device to change the installation or orientation. Special tools must be required to
ensure that only responsible personnel are capable of installation, orientation or change
of muting device.
Only the responsible personnel may be allowed to install or wire the devices to activate
the muting function.
The installation of a muting lamp may be required by the laws, rules, regulations, and
standards in the country or region in which the GL-R is used if you apply the muting
function. It depends on the machine application and/or the result of your risk assessment.
If it is necessary for you to provide a muting lamp, you must fulfill the requirements
because you are fully responsible for installation of the muting lamp.
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The override devices, the installation of those devices and the procedures to activate the
override must fulfill the conditions specified in this manual as well as the requirements of
the laws, rules, regulations and standards in the country or region in which the GL-R and
those devices are used. Failure to follow this warning may result in significant harm to the
machine operators, including serious injury or death.

The override devices, which are used for activation of override, must be manual operating
devices. When installing the devices to activate the override, those devices must be
installed so that the whole hazardous zone can be checked by the responsible personnel
and so that it is not possible for machine operators to operate those devices in the
hazardous zone.

The installation of the indication for override may be required by the laws, rules,
regulations, and standards in the country or region in which the GL-R is used if you apply
the override function. It depends on the machine application and/or the result of your risk
assessment. If it is necessary for you to provide the indication for override, you must
fulfill the requirements because you are fully responsible for installation of the indication
for override.

The customer is fully responsible for complying with the requirements for muting and/or
override. Those who use muting and/or override must fulfill all of the requirements related
to muting and/or override. KEYENCE accepts NO responsibility and NO liability for any
damage or any injury due to the unauthorized installation, usage or maintenance, which
are not specified in this user's manual, and/or due to noncompliance with the laws, rules,
regulations and standards in the country or region in which the GL-R is used.

When the reduced resolution function is applied, the detection capability varies
according to your configuration. Make sure to accurately calculate the safety distance
according to the detection capability, and install the GL-R at a distance greater than or
equal to the minimum safety distance away from the hazardous zone or hazard. The
installation of additional safety measures, such as safeguarding, may be required if the
detection capability varies due to the configuration of reduced resolution. On your own
responsibility, you must perform the risk assessment based on your configuration of
reduced resolution in order to reduce the risk.

When the fixed blanking function is applied, a hazardous clearance that is not protected
by the GL-R may be generated between the obstacle and the GL-R. You must install an
additional safety measure such as a safeguard for this clearance.

The override is a function to allow a temporary manual suspension of the safety functions
of the GL-R. Therefore, additional safety measures are required for the whole machine
system on which the GL-R is installed in order to ensure safety while the override is
activated.

Securely tighten mounting brackets and cable connectors used for the installation of the
GL-R in accordance with the torque values specified in this user's manual.

When optical synchronization system is applied and Channel A or B is configured, the
response time is longer than the other case. Make sure to accurately calculate the safety
distance according to the response time, and install the GL-R at a distance greater than
or equal to the minimum safety distance away from the hazardous zone or hazard.
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B Circuit design and wiring

Always turn off the power to the GL-R when performing electrical wiring.

You must fulfill the electrical standards and regulations in the country or region in which
the GL-R is being used when you perform the electrical wiring.

To avoid the risk of electric shock, do not connect any of the GL-R inputs to DC power
sources outside of the range of 24 V DC + 20% or to any AC power source.

To avoid the risk of electric shock, be sure that any hazardous voltage is isolated from all
wiring of the GL-R with reinforced insulation or double insulation.

In order to fulfill the requirements in IEC61496-1, UL61496-1, EN61496-1 and UL508, the
power supply for the GL-R must fulfill the conditions listed below.

(a) A rated output voltage of 24 V DC (SELV, Overvoltage Category I) within £20%.

(b) Double insulation or reinforced insulation between the primary and secondary
circuits.

(c) Output holding time of 20 ms or more.

(d) A power supply must fulfill the requirements of the electrical safety and
electromagnetic compatibility (EMC) regulations or standards in all countries
and/or regions where the GL-R is used.

(e) A secondary circuit of power supply (output) must fulfill the requirements for
Class 2 Circuits or Limited Voltage/Current Circuits specified in UL508, if the GL-
R is used in the United States or Canada.

Do not install the electric wiring of the GL-R together with or in parallel with any high-
voltage electrical or power lines.

Both OSSD outputs provided on the GL-R must be used to establish a safety-related machine
control system. Establishing a safety-related machine control system with just one of the
OSSD outputs cannot stop the machine due to an OSSD output malfunction and may result in
significant harm to the machine operators, including serious injury or death.

When using PNP output type cables, do not cause a short-circuit between the OSSD and
+24 V. Otherwise, the OSSDs keep staying at the ON-state and it causes a dangerous
situation.

When using PNP output type cables, be sure to connect the load between the OSSD and 0 V
to avoid a dangerous situation. If the load is incorrectly connected between the OSSD and
+24 V, the logic of the OSSD operation will be reversed and the OSSD will change to an ON
state when the GL-R detects an interruption in the detection zone. This is a dangerous
situation.

When using NPN output type cables, do not cause a short-circuit between the OSSD and 0 V.
Otherwise, the OSSDs keep staying at the ON-state and it causes a dangerous situation.
When using an NPN output type cable, be sure to connect the load between the OSSD and
+24 V to avoid a dangerous situation. If the load is incorrectly connected between the
OSSD and 0 V, the logic of the OSSD operation will be reversed and the OSSD will change
to an ON state when the GL-R detects the interruption in the detection zone. This is a
dangerous situation.

Regardless of whether the cables are PNP or NPN type, you must fulfill the requirements
of Clause 9.4.3 in IEC60204-1: 2005 for protection against maloperation due to earth faulit.
All outputs, other than OSSDs, are not allowed to be used as safety outputs for a safety-
related machine control systems. Usage of these functions as safety outputs may result
in significant harm to the machine operators, including serious injury or death.

The wait input is not allowed to be connected to the output from any components
comprising a part of the safety-related machine control system. If the wait input is
connected to the output of a safety component it may result in significant harm to the
machine operators, including serious injury or death.

The transmitter and receiver cables must be within the lengths specified in this user's
manual. Usage of cables longer than the specified length may cause the improper
operation of safety functions and may cause a dangerous situation.
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Testing and maintenance

* You must always perform the pre-check test in accordance with the checklist, after
maintenance, adjustment or alignment of the target machine or the GL-R and before the
machine startup.

* If the GL-R does not operate properly when you perform a pre-check test in accordance

with the checklist specified in this user's manual, do not operate the machine.

* You must periodically examine the machine to verify that all brakes, other stop
mechanisms, and control devices operate reliably and correctly in addition to checking
the GL-R.

* The responsible personnel must perform maintenance procedures as specified in this
user's manual to ensure safety to the machine and GL-R.
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Precautions on Regulations and Standards

B CE Marking

Keyence Corporation has confirmed that this product complies with the essential requirements of the
applicable EC Directive, based on the following specifications.
Be sure to consider the following specifications when using this product in a member state of the Euro-
pean Union.
® Machinery Directive (2006/42/EC)

The GL-R is a safety component as established by the European Union's Machinery Directive (2006/

42/EC) Annex V. The GL-R complies with the following EN Standards and has been certified by TUV
SUD Product Service GmbH.

+ EN61496-1 Type 4 ESPE

+ EN61496-2 Type 4 AOPD

+ EN50178

+ EN61508, Part 1 to 3 SIL3

+ EN 1SO13849-1 Category 4, PL e

® EMC Directive (2004/108/EC)

The GL-R complies with the following EN Standards

« EN55011 Class A

+ EN61496-1 Type 4 ESPE

These specifications do not give any guarantee that the end-product with this product incorporated
complies with the essential requirements of EMC Directive. The manufacturer of the end-product is
solely responsible for the compliance of the end-product itself according to the EMC Directive.

B UL Certificate and North American Regulations

The GL-R complies with the following North American and international standards and has received UL
certification and C-UL certification. (CCN: NIPF/NIPF7, File No: E184802)

+ UL61496-1 Type 4 ESPE
« UL61496-2 Type 4 AOPD
+ UL508
« UL1998
The GL-R also complies with the following North American regulations.
+ FCC Part 15B Class A Digital Device
» ICES-003 Class A Digital Apparatus

B Model Certification Examination as a "Safety Devices for Presses and Shearing Machines"

The GL-R has not obtained the model certification examination in accordance with Article 44-2 of the Jap-
anese Industrial Safety and Health Law. Therefore, the GL-R cannot be used in Japan as a "Safety
Devices for Presses and Shearing Machines" as established in Article 42 of that law.

® Other standards

The GL-R has been designed in consideration of the following standards and regulations. For details
regarding the following standards, contact the third-party certification organization, such as UL or TUV.

+ EN60204-1

+ EN692

+ EN693

+ OSHA 29 CFR 1910.212

+ OSHA 29 CFR 1910.217

« ANSIB11.1-B.11.19

+ ANSI/RIA R15.06 - 1999

+ SEMI S2

+ "Guidelines for Comprehensive Safety Standards of Machinery”, July 31, 2007, number 0731001

issued by Ministry of Health, Labor, and Welfare in Japan.
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Terms of License Agreement on Use of the Software

B Software License Agreement

NOTICE TO USER: PLEASE READ THIS SOFTWARE LICENSE AGREEMENT (THIS “AGREEMENT”)
CAREFULLY. BY USING ALL OR ANY PORTION OF THE [Safety Device Configurator, GL-R Configura-
tor, SL-V Configurator, SZ Configurator, SZ-V Configurator] (THIS “SOFTWARE”), YOU ARE AGREEING
TO BE BOUND BY ALL THE TERMS AND CONDITONS OF THIS AGREEMENT. IF YOU DO NOT
AGREE TO ANY TERMS OF THIS AGREEMENT, DO NOT USE THIS SOFTWARE.

1. Definition

1.1 “use” or “using” means to access, install, download, copy or otherwise benefit from using the function-
ality of this Software.

1.2 “This Software” means the software and all associated documentation provided by KEYENCE.

2. Grant of License.

Conditioned upon compliance with all of the terms and conditions of this Agreement, KEYENCE grants
you a nonexclusive and nontransferable license to install this Software on all computers used by your
entity in order to use the KEYENCE product. You may make one copy of this Software for backup or
archive purposes only.

3. Restrictions.

3.1 Except for installation of updates or new functions provided by KEYENCE, you may not modify or add
any function to this Software.

3.2 You may not reverse engineer, decompile or disassemble this Software.

3.3 You may not create derivative works based on this Software.

3.4 Other than expressly stated by KEYENCE, you may not resell, retransfer, rent or otherwise redistrib-
ute this Software to any third parties.

4. Intellectual Property Rights
Except as expressly stated herein, KEYENCE reserves all right, title and interest in this Software, and all
associated copyrights, trademarks, and other intellectual property rights therein.

5. Disclaimer.

Keyence is licensing this Software to you “AS I1S” and without any warranty of any kind. In no event will
KEYENCE or its suppliers be liable to you for any damages, claims, costs or any lost profits caused by
using this Software.

6. Termination.

6.1 Your license under this Agreement will terminate automatically if you destroy this Software and the
copy of this Software in your possession or voluntarily return this Software to us.

6.2 Your license under this Agreement will terminate automatically without any notice from KEYENCE if
you fail to comply with any of the terms and conditions of this Agreement. Promptly upon termination,
you shall cease all use of this Software and destroy all copies, full or partial, of this Software in your
possession or control.

6.3 You will compensate KEYENCE for costs or any lost profits caused by your violation or breach of any
term of this Agreement.

7. Governing Law.

7.1 This Agreement will be governed by and construed in accordance with the substantive laws of Japan
without regards to the principles of conflicts of law.

7.2 If any part of this Agreement is found void and unenforceable, it will not affect the validity of the bal-
ance of this Agreement, which shall remain valid and enforceable according to its terms and condi-
tions.
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/&Y Products

Light curtain unit

B GL-RF/RH/RL

* GL-R transmitter (Transmitter) x 1
* GL-R receiver (Receiver) x 1

¢ Instruction manual

Cables

\. Point « Each model is connected to one cable. Therefore, at least two cables are needed as a
system, one for the transmitter and another for the receiver.

* All cables can be used for both the transmitter and receiver.

* The combination of the wiring system and cable determines the functions that can be used.

Different types of cables can be used for the transmitter and receiver.

[0 "2-1 wiring System" (page 2-2)
01 "2-2 Functions" (page 2-4)

* Be sure to match the numbers of conductors (core wires) when using the unit connection

cable for extension use and the extension cable.

B Unit connection cable

Shape Model Number Length Output
of core type
GL-RP5P 5
GL-RP5PS 7 5m
GL-RP5PM 11
PNP
GL-RP10P 5
GL-RP10PS 7 10m
GL-RP10PM 11
GL-RP5N 5
GL-RP5NS 7 5m
GL-RP5NM 11
NPN
GL-RP10N 5
Brown and blue: AWG22 (nominal cross-sectional area of 0.34 mm2)
Others: AWG26 (nominal cross-sectional area of 0.14 mm2) GL-RP10NS 7 10m
GL-RP10NM 11
GL-R-M-NO1-E
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Used together with the extension cable.

B Unit connection cable (for extension use)

GL-R-M-NO1-E

Shape Model Number Length Output
of core type
GL-RPCO3P 5
GL-RPCO3PS 7 PNP
GL-RPCO3PM 11
0.3m
\" 5-core: M12 connector (5 pins, male) GL-RPCOSN 5
5 @*ﬁ 7-core: M12 connector (8 pins, male) GL-RPCO3NS 7 NPN
11-core: M14 connector (12 pins, male) GL-RPCO3NM 11
B Extension cable
Used together with the unit connection cable for extension use.
Shape Model Number Length Output
of core type
GL-RC5 5
GL-RC5S 7 5m
GL-RC5M 11
GL-RC10 5
GL-RC10S 7 10m PNP/
5-core: M12 connector (5 pins, female) NPN
7-core: M12 connector (8 pins, female) GL-RC10M 11
11-core: M14 connector (12 pins, female) | GL-RC20 5
Brown and blue: AWG22 (nominal cross-sectional area of 0.34 mm?) | GL-RC20S 7 20m
Others: AWG26 (nominal cross-sectional area of 0.14 mm2) GL-RC20M 11
Series connection cable
Used for one-line system or series connection.
01 "wiring system" (page 2-2)
[ "Series connection" (page 2-3)
Shape Model Length Output
type
GL-RS008 0.08 m
GL-RS015 0.15m
GL-RS05 0.5m
PNP/
GL-RS1 im NPN
GL-RS3 3m
Two connectors are identical. GL-RS5 5m
Direction of connection is not specified.
GL-RS10 10m

1-3
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Cable length specification

1. Optical synchronization system, wire synchronization system
The sum of the length of unit connection cable and extension cable must be 30 m or less. This limita-
tion applies separately to the entire transmitter cable setup and the entire receiver cable setup. There
is no limitation for the total length of series connection cables when the GL-R is connected in series.

2. One-line system
The sum of the length for all cables including unit connection cable, extension cable and series con-

nection cable must be 30 m or less.

Cables must be within the lengths specified. Failure to follow this specification may cause
A DANGER improper operation of safety functions, and may create a dangerous situation.

Test piece
Model Detail Material
OP-88865 Diameter of 14 mm, Length of 200 mm ABS
OP-88866 Diameter of 25 mm, Length of 200 mm ABS

When you need a test piece larger than 25 mm in diameter, please acquire on your own.

1-4 GL-R-M-NO1-E
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Mounting brackets

11 "3-6 Mounting Brackets" (page 3-13)

B Adjustable angle mounting bracket B Adjustable angle mounting bracket
(GL-RBO01) (GL-RBO02)
Materials: SPHC Materials: SPHC

B Straight mounting bracket B L-shaped mounting bracket
(GL-RB11) (GL-RB12)
Materials: SPHC Materials: SPHC

B No dead zone mounting bracket
(GL-RB21)

Materials: Zinc die-cast

GL-R-M-NO1-E 1-5

asn alojeg =



as) aio0j0g =

1-1 Products

Antivibration bracket

11 "3-6 Mounting Brackets" (page 3-13)

B Antivibration bracket for the adjustable B Antivibration bracket for the straight
angle mounting bracket (GL-RB32) mounting bracket (GL-RB31)
Materials: SPHC, EPDM Materials: EPDM

\. Point If the length for a single GL-R unit is 1280 mm or greater, use the following antivibration
bracket additionally as an intermediate support bracket. The antivibration bracket must be
selected according to the mounting bracket and installed on the center of the GL-R unit.

Mounting bracket Antivibration bracket

Adjustable angle mounting bracket . . . .
Antivibration bracket for the adjustable angle mounting bracket

No dead zone mounting bracket
Straight mounting bracket Antivibration bracket for the straight mounting bracket

L-shaped mounting bracket L-shaped mounting bracket

For more information about the mounting position of the antivibration brackets, see
1] "Dimensions" (page 7-12).

1-6 GL-R-M-NO1-E
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Front protection cover

KEYENCE can provide a front protection plastic cover to protect the surface of the GL-R.
01 "Front Protection Cover" (page 3-18)

Model Applicable model
GL-RA160 - GL-RO8H GL-R04L
)Ds GL-RA240 GL-R23F GL-R12H GL-Ro6L
S GL-RA320 GL-R31F GL-R16H GL-Ro8L
GL-RA400 GL-R39F GL-R20H GL-R10L
GL-RA480 GL-R47F GL-R24H GL-R12L
GL-RA560 GL-R55F GL-R28H GL-R14L
GL-RA640 GL-R63F GL-R32H GL-R16L
GL-RA720 GL-R71F GL-R36H GL-R18L
GL-RA800 GL-R79F GL-R40H GL-R20L
GL-RA880 GL-R87F GL-R44H GL-R22L
GL-RA960 GL-R95F GL-R48H GL-R24L
GL-RA1040 GL-R103F GL-R52H GL-R26L
GL-RA1120 GL-R111F GL-R56H GL-R28L
GL-RA1200 GL-R119F GL-R60H GL-R30L
GL-RA1280 GL-R127F GL-R64H GL-R32L
GL-RA1440 GL-R143F GL-R72H -
/ - GL-RA1600 GL-R159F GL-R80H -
~ GL-RA1760 GL-R175F GL-R88H -
GL-RA1920 GL-R191F GL-R96H -

\. Point When the front protection cover is installed, the maximum operating distance is shortened as

follows.

Number of front protection cover installed

Maximum operating distance

GL-RF GL-RH GL-RL

One cover (on the transmitter or receiver)

9.5m

145 m

Two covers (on the transmitter and receiver)

9m

14 m

GL-R-M-NO1-E
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Corner mirror

The corner mirror reflects the light beam from the transmitter to the receiver. The angle of reflection is from
45 to 95 degrees. Up to four mirrors can be used.
[T See "SL-M Series Instruction Manual"

Model Applicable model
SL-M12H GL-R23F GL-R0O8H/GL-R12H GL-R04L/GL-R06L
/ SL-M16H GL-R31F GL-R16H GL-RO8L
& SL-M20H GL-R39F GL-R20H GL-R10L
SL-M24H GL-R47F GL-R24H GL-R12L
SL-M28H GL-R55F GL-R28H GL-R14L
SL-M32H GL-R63F GL-R32H GL-R16L
SL-M36H GL-R71F GL-R36H GL-R18L
SL-M40H GL-R79F GL-R40H GL-R20L
SL-M44H GL-R87F GL-R44H GL-R22L
SL-M48H GL-R95F GL-R48H GL-R24L
SL-M52H GL-R103F GL-R52H GL-R26L
SL-M56H GL-R111F GL-R56H GL-R28L
SL-M60H GL-R119F GL-R60H GL-R30L
/ SL-M64H GL-R127F GL-R64H GL-R32L
- SL-M80H GL-R143F/GL-R159F GL-R72H/GL-R80H -
SL-M96H GL-R175F/GL-R191F GL-R88H/GL-R96H -
\. Point The operating distance is shortened at a rate of approx. 10% per corner mirror.

Laser Alignment Tool for GL-R (Model: GL-R1LP)

1-8

This is a tool to assist alignment of the optical axis when installing the GL-R.

For details, [T] see "3-8 Optical Alignment" (page 3-19).

The GL-R1LP is a tool to assist alignment of the optical axis; it
does not guarantee perfect alignment. After roughly aligning the
optical axis with the GL-R1LP, if the alignment is not perfect,
adjust the optical axis according to the procedure described in
(1] "3-8 Optical Alignment" (page 3-19).

GL-R-M-NO1-E
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Software and Interface Unit

In order to configure the GL-R by the personal computer, the following items are necessary.
[0 "Chapter 6 Setting Method Using the Configuration Software" (page 6-1)

B Configuration software <Safety Device Configurator>

The configuration software can be downloaded from the KEYENCE website.
www.keyence.com/glb
If you can not access the internet, call the nearest KEYENCE office.

B Interface unit (GL-R1UB)

\. Point USB cable to connect the interface unit and the personal computer is not supplied. Please
acquire [A: miniB] type USB cable on yourself.
(You can also use the following option USB cables)

m USB cable 2 m (OP-51580)

B USB cable 5 m (OP-86941)

Dedicated Safety Reley for the GL-R Series (Model: GL-T11R)

Relay terminal to convert control output to contact relay. Connection
between GL-R and GL-T11R is made using the dedicated connector cable.
Each 1/O line of GL-R is assigned to each terminal block of GL-T11R.

For details, refer to [J1 "GL-T11R Instruction Manual".

‘. Point For connection between GL-R and GL-T11R, the cable shown on [I] "Cables" (page 1-2)
cannot be used.

GL-R-M-NO1-E 1-9
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LY Part Description

B Transmitter B Receiver B Back side
Top d Eﬁ}\:/ Beam center-line mark — (¢ ?9 = =
sl EQH ) (1 N
End cover |
D D = wu
T JEF = Center Indicators 1] AZIL |
A A
7-segment display
O fle £
(@]
= g /Function indicators\ I g
= S
; Beam center-line mark : Connector for the | |
L ! e unit connection iT
: : cable

....................

Il |:  Setting switch

(2 switches)

: Setting switch
: ‘ ‘| i (6 switches)
'\ Connector for the interface unit
(GL-R1UB)

*1 The side where the end cover has already been installed at shipment is the top side.

1-10
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B Setting switch

asn alojeg =

Transmitter Receiver
Switch Switch
vao Function Configuration vao Function Configuration
—— Channel 0 Use Channel for light —» ON (Green) when all beam axes are
g (Notapplied) interference 6 Center 0= clear (Default).
2 ~  (Default) prevention when indicator | __, OFF when all beam axes are clear.
opti 0
ptical o © (Green OFF)
- ch LA synchronization .
_ S anne ’ :
Channel = system '.S applied. U~ Reduced resolution is not applied
For details, refer to 5 [m (Default)
— [ "Light o]
! — Interference ——Reduced
O] Channel B . - ution | ==
" Prevention Function resolution 0= Reduced resolution (one optical
(page 3-8) 4 |(Safety- | ] beam) is applied.
related [
——function)
—
3 T Reduced resolution (two optical
— beams) is applied.
o
—— Channel 0 Use Channel for light
— (Not applied) |interference
2 ~  (Default) prevention when
optical
O] synchronization
Channel o Channel A system is applied.
For details, refer to
] — [ “Light
— Channel B Interfere.nce .
- Prevention Function"
(page 3-8)

* The response time varies according to the configuration of Channel.

[ "Response time (OSSD)" (page 7-5)

* The detection capability varies according to the configuration of reduced resolution.
[ "Reduced Resolution" (page 2-32)

\, Point

[ "Center Indicator" (page 5-4)

The configuration of the setting switch is applied when the power is supplied.

When the GL-R is in series connection, the setting switch configuration of the main unit is
applied regardless of the setting switch configuration of the sub unit.

When the center indicator and reduced resolution are configured by using the configuration
software, the setting switch must be configured by default. Otherwise an error occurs.

[I1 "Chapter 6 Setting Method Using the Configuration Software" (page 6-1)

When the GL-R operates in wire synchronization system, the setting switch for Channel
must be configured by default. Otherwise an error occurs.
11 "wiring System" (page 2-2)

[T] "Reduced Resolution" (page 2-32)

GL-R-M-NO1-E
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Beam center-line:

as) aio0j0g =

Detection height:
Protection height:

An optical path joining the optical center of the emitting element on the transmitter to
the optical center of the corresponding receiving element on the receiver. The GL-R
must be installed so that the beam center-line mark on the transmitter and that on the
receiver face one another and are located at the same height.

The height from the top beam center-line to the bottom beam center-line (length).

An object approaching the detection zone from the top of the detection height is first
detected at point A, which is the distance of the detection capability from the top of the
detection height. The equivalent position on the bottom is called point B. The height from
the top edge of the specified target detection capability that exists at point A to the bottom
edge of the specified target detection capability that exists at point B is called the "protec-
tion height".

The following calculation formula can be defined:

Protection height = "Detection height" + (2 x "specified target detection capability") —
"beam axis diameter".

* Refer to the following diagram for an explanation of beam center-line, detection height and protection height.

Detection zone:

Protection zone:

e - Specified target detection
Beam center-line mark Beam center-line capability (position A)

/ AN T
D Detection
height

a: Beam axis spacing
b: Beam axis diameter 7/ .
c: Detection capability Specified target detection

Protection
height

capability (position B)
S J

The zone in which the specified target detection capability can be detected. The detec-
tion zone of the GL-R indicates a square area formed with the detection height and the
operating distance. When an object of the specified target detection capability is pres-
ent in this area, the light of the GL-R is blocked, and then the OSSD goes to OFF state.
The square area formed with the protection height and the operating distance, which is
broader than the detection zone. When an object of the specified target detection capability
is present in this area, the light of the GL-R is blocked, and then the OSSD goes to OFF
state.

* Refer to the following diagram for detection zone and protection zone.

1-12

Detection zone  Protection zone
/ / Specified target detection capability

2%

A

Detection height Protection height

Operating distance
< >|
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Wiring System

The following three types of wiring systems and the series connection are available in the GL-R series.

Wiring system

Wiring system

Optical synchronization system

One-line system

Wire synchronization system

$3.injead pue suoijdung m

Wiring diagram

Transmitter Receiver

---»

-——->

Transmitter Receiver

Transmitter Receiver

* Wiring is not needed between
the transmitter and receiver.

Simplified wiring.
The unit connection cable is

« All functions of the GL-R are
available.

Advantage * The Transmitter and the not needed for the transmitter.
receiver can operate on
different power supplies.
+ The input and output » The input and output » Wiring is needed between the
functions on the transmitter functions on the transmitter transmitter and the receiver.
T are not available. are not available.
Limitation

All indicators other than
"Power" are not available on
the transmitter.

There is a maximum limit for
the total length of cables.

. . . 7-core cable
. Transmitter | 5-core cable Series connection cable
Applicable 11-core cable
cable 5-core cable 5-core cable 7-core cable

Receiver

11-core cable

11-core cable

11-core cable

l Available functions are determined according to the combination of the wiring system and cables.
Refer [J1 "2-2 Functions" (page 2-4) for the available function and select the wiring system and

cables.

11 "Cables" (page 1-2)

01 "2-2 Functions" (page 2-4)
01 "4-5 Examples of Wiring" (page 4-9)

GL-R-M-NO2-E



2-1 Wiring System

Series connection

Up to three GL-R units can be serially connected and used as a single light curtain. The series connection
is available in all wiring system. The series connection cables that KEYENCE provides as an optional part.
(1 "Series connection cable" (page 1-3))

Example of use with 3 units in series connection

— —
BECLCCoL: 50
-
. g g
Subun|t2# g CEEEEETEE 21
= <
i e
LR 2
- [ Series connection cable
= -]
S
5 D
=1 (o]
Sub unit 1 # g YL i
E: 3
g )
LELEEEEEY 2
E: :j - Series connection cable
— —
| ---------’7
-
3 3
Main unit s |2 == |G
= <
g )
| | """""7 Unit connection cable
N A/

r ~

B Benefits

* Prevents light interference between the connected GL-Rs

+ Simplified wiring

+ Combining the GL-RF, GL-RH and the GL-RL is allowable in series connections even though they have
different respective detection capabilities.

B Limitations

* Up to 3 units

» Up to 240 total number of beam axes

« When one-line wiring system is applied, the total length of unit connection cable, extension cable and
series connection cables must be 30 m or less.

01 "1-2 Part Description" (page 1-10)
1 "4-4 Cable Specification" (page 4-8)

\. Point Series connection is required for secure light interference prevention. When not connecting
the GL-R units in series, install the units by referring to g “Light Interference Prevention
Method" (page 3-8)

GL-R-M-NO2-E 2-3
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Functions

The wiring system and the type of cable used with the GL-R determine the functions that can be used.
Additionally, there are functions that can be activated with or without the configuration software.

Wiring system Optic.al . One-line Wire synchronization
synchronization
Ca_ble_ Cable for the transmitter 5-core co::::ts;on 7-core 11-core Page
combination
Cable for the receiver 5-core | 11-core | 5-core | 11-core | 7-core | 11-core | 7-core | 11-core
OSSD output v 4 v 4 v v v v 2-6
AUX (auxiliary) output v v = v = v 2-37
Error output v v v v 2-37
Muting function = = =] v v 2-13
Partial muting function 2 =) = = 2 2-16
Muting bank function = 2-16
Muted condition output = = = 2-38
Muting lamp output v v 2-38
Override function V() | V(B) 2-28
Interlock function v (B) v (B) v (B) v (B) 2-7
Available Interlock-reset-ready output 2 2 = = 2-40
function | EDM function v(E) v(8) v(8) v(8) 2-12
Wait input v v v v 2-34
Alert output = =2 = = 2-39
Clear/Block output =] = = = 2-40
Reset input (for error) v v v v A-4
Reduced resolution function v(B) | v(B) | V(B) | V(B) | V(B) | V(B) | V(B) | V(B) 2-32
Fixed blanking function =) =) =) =) =} =} =} = 2-31
Channel configuration
(Light interference prevention v v v v v v v v 3-8
function)
Center indicator configuration | v(2) | v(8) | V(&) | v(B) | V(B) | V(B) | V(B) | Y(8) 5-5
Monitoring function =2 =2 = = 6-23
v : Available without the configuration software
= : Available with the configuration software
v(2) : Available without the configuration software, Functionality can be expanded when using the configuration software.
Requirement Function Page
Output a signal when an error occurs. Error output function 2-37
Output a signal for monitoring by the PLC. AUX output function 2-37
Inform the external devices of the status of the amount of received light. Alert output function 2-39
Prevent the OSSD from automatically going to the ON state from an OFF state when )
all beam axes are cleared. Interlock function 27
tShL:(s)EZE(ir':Zedth:g:ns::Z functions temporarily while the workpiece is passing Muting function .13
Make sure whether the beam axes are clear or blocked. Clear / Blocked output function 2-40
Ignore an object which is smaller than the specified size. Reduced resolution function 2-32
Ignore an object which is fixed in the detection area. Fixed blanking function 2-31
asvigirzzer;heeassvg?r:es:‘]pplies for the transmitter and receiver which are located far Optical synchronization 2.0
Make sure whether the beam axes are optically aligned. Monitoring function 6-23

2-4 GL-R-M-NO2-E



2-2 Functions

Availability of functions which can be configured by the configuration software

11 "Chapter 6 Setting Method Using the Configuration Software" (page 6-1)

Using certain functions that are configured by the configuration software may limit the availability of other
functions because they may share the same wires. The availability of functions is as follows:

v': Available —: Not Available
Function availability
i,
> — lo-
g 3| |3
P § |
— 'c .E
© Q c
=] - o
§ = £
£ T g
- 2 >
o & 7]
o =
S @ S 5
T c = c
£ S &< )
2 = c 2 c 7]
] c [T ° c
© o £ = c E
S o = 22 B c o =
S £ 2 ceg| € 9 5 <]
= - o =] =1 o =
[T] [ a c = 3 - 17 c ©
c = = o T X~ c > L2
2 |3 S = | € >| € 3 - <]
= 2| & | e |22 8 | o | B |E
- C = c - 0 Qo (] o
S §=| 3 3 |loc| o ] c £
T 0% 2 | = |E5| £ | E | = | £
[ 0| B o = =
o =) a > S > () S
£ I w |55 |6 =2 | o
Interlock function v v v B v v v v
C(_)r_mflgure the automatica or manual modes via v v v _ _ v v v
wiring
AUX output function (Non safety-related output) 4 v v - v v v v
2
2 | EDM function v v v * v v v v
8
2 | Muting function when optical synchronization or N N
@ | one-line system is applied
)
E Muting bank function 4 - v v - - — —
s
Override function v v v v — — v —
Wait input function v v v v - - v —
Built-in indicator function v v v v — - - -

* Either the interlock or EDM functions is available while the
muting function is used when optical synchronization system
or one-line system is applied.

GL-R-M-NO2-E 2-5
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y2X 8 OSSD

The OSSD is a safety-related control output. It connects to an external device (load), such as an FSD or
MPCE. The GL-R generates self-diagnosis signals on its internal control circuit to perform diagnostics on
the output circuit (OSSD). These signals periodically force the OSSD into a temporary OFF state when no
interruption exists in the detection zone.

If the internal control circuit receives a feed-back signal (OFF signal) based on the self-diagnosis, the GL-
R determines that its output circuit is operating normally. If this OFF signal is not returned to the internal
control circuit, the GL-R determines that there is a problem in its output circuit or wiring and goes to the
error condition.

- T
S 01 (N

For the wiring between the GL-R and the safety-related part of a machine control system,
both OSSD 1 and OSSD 2 must always be wired to a safety-related part of the machine
control system in order to ensure safety. If only one OSSD is wired to the safety-related part
of a machine control system, it results in significant harm to the machine operators,
including serious injury or death, if OSSD malfunction were to occur.

See [T] "Time chart" (page 2-10) for the case of start-up and all beam axes clear or blocked.

‘. Point The devices connected to the OSSD, such as safety relay or contactor, should not respond to
these temporary, self-diagnostic OFF-signals.

See [T "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

2-6 GL-R-M-NO2-E



y27-8 Interlock Function

Interlock is a function that prevents the OSSD from automatically going to the ON state from an OFF state.
You can prevent the unintended start-up and/or the unintended restart of the machine if an interlock is
applied to the GL-R. You can determine whether this interlock function is enabled at start-up, at restart or

both.

Start-up and restart are defined as follows:

Start-up:

*When power is supplied after being in an un-powered state.

*When the GL-R is restored from error condition thorough a reset input.

*When the configuration data is transferred by using the configuration software.
Restart:

+After the curtains have been interrupted or misaligned, restart is when the OSSD's go back
to the ON state from the OFF state. (Except for a start-up condition)
*Wait input goes to OFF state from ON state when all beam axes are clear.

0] "2-9 Wait Input Function" (page 2-34)

* The interlock reset mechanisms (such as switches) must be installed so that the entire
hazardous zone can be checked by the responsible personnel and that operation of the
interlock reset mechanisms is not possible within the hazardous zone.
* Be sure to absolutely confirm that there is nobody in the hazardous zone before the
interlock is released by the interlock reset mechanism. Failure to follow this warning may
result in significant harm to the machine operators including injury or death.

See [T "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

Configuration method

The interlock function can be configured through one of the following two methods. The available combi-
nation for start and restart interlock differs depending on the configuration method.

® Configuration via wiring of the interlock selection input
01 "Wiring" (page 2-9)

® Configuration via the configuration software
1 "Interlock" (page 6-21)

B Available combination for start and restart interlock

v': Available —: Not Available
Start-up / Restart Configuration via wiring ci:fnigﬁ:;tai::nsz:v::e
Automatic start / Automatic restart v v
Manual start / Automatic restart - v
Manual start / Manual restart 4 v

*

Automatic restart".

GL-R-M-NO2-E

When using the 5-core cable or 7-core cable, the GL-R automatically operates on "Automatic start /

2-7
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2-4 Interlock Function

Details of operation mode

B Start-up

® Automatic start : Interlock function is not activated. The GL-R starts operation auto-

matically without a reset input.

The OSSD goes into the ON-state automatically if the GL-R detects no interruption in the detection
zone at start-up. This mode can be used for a machine as long as people can only access the hazard-
ous area by passing through the protection zone of the curtains. Or, Automatic start mode can be used
if the safety-related part of a control system other than the GL-R, such as a safety relay unit, can
ensure safety by other means.

Manual start : Interlock function is activated. The GL-R starts operation only
after the GL-R receives a reset input.

The OSSD remains in the OFF-state at start-up (Interlock condition). It is necessary to perform a reset input
once the GL-R detects no interruption in the detection zone, in order for the machine to start operation. After
the reset input, the OSSD goes into the ON-state, and the interlock condition is terminated.

Manual start mode prevents unexpected/unintended start-up of the machine or machinery.

B Restart

2-8

® Automatic restart : Interlock function is not activated. The GL-R starts operation auto-

matically without a reset input.

The OSSD goes into the ON-state automatically at restart if the object detected by the GL-R is
removed from the detection zone.

This mode can be used for the machine that nobody can go into or approach the hazardous area with
only passing through the protection zone, or can be used if the safety-related part of a control system
other than the GL-R, such as safety relay unit, can ensure the safety with other means.

Manual restart : Interlock function is activated. The GL-R starts operation only
after the GL-R receives a reset input.

The OSSD remains in the OFF-state even after the object detected by the GL-R is removed from the
detection zone. (Interlock condition).
It is necessary to perform a reset input once the GL-R detects no interruption in the detection zone, in
order for the machine to start operation. After the reset input, the OSSD goes into the ON state, and
the interlock condition is terminated.

GL-R-M-NO2-E



2-4 Interlock Function

Wiring

\. Point * The switch for reset input must be rated at 24 V DC, 2 to 3 mA.
* When configuring by using the configuration software, the pink wire is not necessary. If no
function is assigned, make the pink wire insulated.

B When the automatic start and automatic restart modes are applied

When using a PNP output type cable

GL-R Brown

Pink

Blue

*

Receiver " +24V
Yellow
Short-circuit current 2.5 mA

When using an NPN output type cable

GL-R
Receiver

Brown > 124V

Pink

Short-circuit current 2.5 mA
Yellow

Blue
1 » 0V

A reset switch to remove an error. If you do not need to remove an error, the yellow wire must be

directly connected to the brown (blue) wire when using a PNP (NPN) output type cable.
[ "In case where the GL-R goes back to the normal operation with reset operation” (page A-3)

B When the manual start or manual restart modes are applied

When using a PNP output type cable

GL-R Brown
Receiver T » +24V
Yellow
Pink
Blue ov
»

GL-R-M-NO2-E

When using an NPN output type cable

GL-R
Receiver

Brown > 124V

Pink

Yellow

Blue \
» 0V

2-9
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2-4 Interlock Function

Time chart

E B Automatic start / Automatic restart

$3.injead pue suoijdung

Start-up

Clear ittt >
GL-R
Blocked
ON
0SsD
OFF H -
Approx. 3 sec. | VT T2

T1: ON to OFF Response time [J] "Response time (OSSD)" (page 7-5)
T2: OFF to ON Response time [I] "Response time (OSSD)" (page 7-5)

B Manual start / Automatic restart

Start-up
............... >

GL-R Clear

Blocked
ON :
(1) :
OFF H
Interlock-reset-
ready output
ON
2 :
OFF
Approx. 3 sec. H
Reset input
ON :
OFF Y 5
| 1100 ms min. ; '
hy > :

0ssD ON | ; [ ; ; —
OFF : 5
: 60 ms max. ; (T T2
> b P —

T1: ON to OFF Response time [T] "Response time (OSSD)" (page 7-5)

T2: OFF to ON Response time [J] "Response time (OSSD)" (page 7-5)

(1) When using a PNP output cable to connect to a PNP input device, or when using an NPN output cable
to connect to an NPN input device

(2) When using a PNP output cable to connect to an NPN input device, or when using an NPN output
cable to connect to a PNP input device

l You can make sure whether the GL-R is ready to reset the interlock condition by the external device
connected to the interlock-reset-ready output.
[T] "Non Safety-Related Outputs" (page 2-36)

2-10 GL-R-M-NO2-E



2-4 Interlock Function

B Manual start / Manual restart

Start-up

GL-R

Blocked

ON

(1

OFF —o— . ; ;
Interlock-reset- H ' H
ready output

ON _.— : : i __
@ i ' '

OFF i Approx.3sec. 1 i T2 max.
—— H : >

Reset input ON

OFF ___ Y : ; : Y
: 1100 ms min. ; j 1100 ms min. ;

ON

0SSD 5 E ; i E |
OFF H H ' H B

160 ms max. | T i 160 ms max. !
> : >

T1: ON to OFF Response time [I] "Response time (OSSD)" (page 7-5)

T2 : OFF to ON Response time [T] "Response time (OSSD)" (page 7-5)

(1) When using a PNP output cable to connect to a PNP input device, or when using an NPN output cable
to connect to an NPN input device

(2) When using a PNP output cable to connect to an NPN input device, or when using an NPN output
cable to connect to a PNP input device

l You can make sure whether the GL-R is ready to reset the interlock condition by the external device
connected to the interlock-reset-ready output.
[T1 "Non Safety-Related Outputs" (page 2-36)

GL-R-M-NO2-E 2-11
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External Device Monitoring (EDM Function)

EDM (External Device Monitoring) is a function of the GL-R that monitors the state of the control devices
which are externally connected to the GL-R. The GL-R can detect a fault, such as welded contacts on
external devices, as long as the EDM function is activated.

See [0 "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

Wiring
When using a PNP output type cable When using an NPN output type cable
Brown Brown
GL-R +24 V GL-R —————————>»+24 'V
Receiver Device 1 Receiver

Red/Black Red/Black Short-circuit current: 10 mA

Device 2
Device 1

Short-circuit current: 10 mA
Device 2

Blue
— » 0V

Reference; using the 11-core cable and not using the EDM function, short-circuit the EDM input and AUX output
(Red wire on the receiver) or do not apply the EDM function through the configuration software.

1 "4-5 Examples of Wiring" (page 4-9)
1] "EDM" (page 6-21)

Time chart

GL-R Clear _l
Blocked I

Error condition

0ssD ON —_l; Y N I >
OFF : .

Response time (ON to OFF) Response time (ON to OFF)
: OF - He)
ON H
External device OFF : : :
(B contact) + Specified ! i Specified
! period of time™ ! period of time™ !
P ‘ ) o D ‘ ) .
03s 03s

(1) If the GL-R detects the operation of the external devices within the specified period of time (0.3 s)
after the operation of OSSD (ON to OFF, or OFF to ON), the GL-R continues normal operation.

(2) Unless the GL-R detects the operation of an external device within the specified period of time
(0.3 s)* after the operation of OSSD (ON to OFF, OFF to ON), the GL-R goes into an error condition
due to an EDM error.

*  Period of time can be configured through the configuration software. 1 "EDM" (page 6-21)

2-12 GL-R-M-NO2-E



Temporary Suspension of Safety Function

Muting function

The muting function is used to temporarily suspend the GL-R's safety functions while the GL-R system
meet the specified condition for muting. Before this function can be used, the outputs from the muting
devices must be connected to the muting input terminal on the GL-R.

In addition, the configuration software provides the user with the opportunity to select the beam axes to be in
the muted condition.

You can minimize the number of beam axes to be in the muted condition through the configuration soft-
ware (Partial muting function). Therefore, you can reduce the risk of interrupting the hazardous zone. You
can set three separate muting banks and select among these groups through the external input (Muting
bank function).

See [I] "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

« There is no limitation to configure this function.

\. Point * When optical synchronization system or one-line system is applied, select "Apply Muting
input to receiver" through the configuration software. dm Muting" (page 6-17)
* For more specific examples of operations or for information about installation when using
the muting function. [ "Example: Muting function with 2 muting devices (Sensors)" (page
2-18)

* Since the muting function temporarily suspends the safety functions of the GL-R,
additional safety measures are required for the entire machine on which the GL-R is
installed. This is to ensure safety while the muting function is activated.

* The muting devices, the installation of those devices and the procedure to activate the
muting function must fulfill the conditions specified in this user's manual and the
requirements of the laws, rules, regulations, and standards in the country or region in
which the GL-R and those devices are used. Failure to follow this warning may result in
significant harm to the machine operators, including serious injury or death.

* When you install the muting devices (such as sensors or switches), the following
conditions must be fulfilled.

(1) Muting devices must be installed so that the muting function cannot be activated if the
machine that the GL-R is on is in the middle of a hazardous cycle or period.

(2) Muting devices must be installed so that the muting function cannot be activated by
personnel approaching the detection zone of the GL-R.

* Only responsible personnel should be allowed to install or wire the muting function or

muting devices.

* The muting devices must be installed in such a way that only responsible personnel can
change the installation or orientation by requiring special tools or keys to access the
devices.

* The whole responsibility for use of the muting function must rest with the customer.
Those who use the muting function must fulfill all of the requirements related to muting
functions. KEYENCE accepts NO responsibility or liability for any damage or injury due to
unauthorized installation, unauthorized usage or maintenance methods that are not
specified in this user's manual and/or due to noncompliance with the laws, rules,
regulations and standards set fourth by the country or region in which the GL-R is used.

* The installation of a muting lamp may be required by the laws, rules, regulations, and
standards in the country or region in which the GL-R is used if you apply the muting
function. It depends on the machine application and/or the result of your risk assessment.
If it is necessary for you to provide the muting lamp, you must fulfill the requirements
because you are fully responsible for installation of the muting lamp.

* Those who intend to use the option related to the conditions for muting (page 2-38) must
perform the risk assessment based on their machine application.

GL-R-M-NO2-E 2-13
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2-6 Temporary Suspension of Safety Function

Devices used for muting function

B Muting device

» The muting device output must be N.O. (normally open).

* A PNP output muting device is required when using the PNP output type cable and an NPN output mut-
ing device is required when using the NPN output type cable. The muting device must be capable of 2 to
3 mA current.

» Do not use one muting device with multiple outputs in place of two or more muting devices. (Only one
output per one muting device must be used.)

« If the muting device has a timer function that can adjust the output timing, do not use that function.

$3.injead pue suoijdung u

B Muting lamp
When using the muting lamp, it must meet the following conditions.
For an incandescent lamp : rated 24 V DC, 1t0 5.5 W
For an LED indicator . rated current consumption must be 10 to 230 mA.
The GL-R can be configured to go to an error condition if the muting lamp does not meet the above

conditions, for example, the lamp is broken.
1 "Muting" (page 6-17)

Detailed operation

B Conditions for initiation of muting

Muted condition is initiated if all of the following conditions are met:

* Muting input 2 turns ON within 0.04 to 3 seconds after muting input 1 turns ON*
* GL-R detects no interruption in the detection zone

+ OSSD is in the ON state and remains for 0.5 seconds or more.

B Conditions for termination of muting

Muted condition is terminated if one of the following conditions is met.

+ Either of the muting inputs goes to the OFF state for at least 5 ms.

« Light curtain goes to an error condition

+ Wait input goes to ON state

» The power supply is interrupted or restored.

* Maximum muting period of approx. 5 minutes has been passed.”

« When partial muting function is applied, an axis which is not muted is blocked.

The parameter can be changed through the configuration software. [T "Muting" (page 6-17)

l When the GL-R is interrupted, the GL-R cannot go to the muted condition. In this case, you can apply
override function to suspend the safety functions temporarily. 1 "Override function" (page 2-28)
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2-6 Temporary Suspension of Safety Function

B Time chart

Muting input 1

Muting input 2

Muting lamp

GL-R

OSSD

o | | I g —

ON 5 ms max.
OFF —.—I’ | I : I I—l L
> b —— [ S > H
T | No limit T 5 ms max.

Muted condition —,—l l—l_
Not muted condition ! .
Light ON : : ; L
Light OFF W H | Within 5 min 5 |

90 ms max. 90 ms max.* 90 ms max. 90 ms max.*
Clear
Blocked I—l I—I
ON : H
OFF Response time (ON to OFF) | . I Response time (OFF to ON)

T1: 0.04 to 3 seconds*

*

\, Point

l Reference e

GL-R-M-NO2-E

Parameters can be configured through the configuration software. [J1 "Muting" (page 6-17)

If muting input 2 turns on outside the T1 range after muting input 1 turns on, the GL-R will
not mute and remains in normal operation. (The GL-R does not go into an error condition or
interlock condition.)

If only muting input 1 or muting input 2 turn OFF and back ON, the GL-R will not return to the
muted condition. To return to the muted condition, both muting inputs 1 and 2 must first
turn OFF and the muting conditions must be met again.

If the GL-R power is turned ON while the GL-R is in the muted condition or either muting
input 1 or 2 is on, the GL-R will not go to a muted condition. In this case, both muting inputs
must be turned OFF and the muting conditions must be met again.

The function indicators and 7-segment display indicate each condition.

17 "Function Indicators and 7-segment Display" (page 5-2)

If the GL-R does not go to muted condition when both muting input 1 and 2 are ON, all muting
condition are not met. The configuration software can show the conditions which are not met.

[ "1/O monitoring" (page 6-24)

215
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2-6 Temporary Suspension of Safety Function

Partial muting function / Muting bank function

The partial muting function and muting bank function can be activated through the configuration software.
0 "Muting" (page 6-17)

For more information about the combination of the wiring system and cables to apply these functions, see
[0 "2-2 Functions" (page 2-4).

Partial muting function

You can select which beam axes will go into a muted condition upon the activation of muting.

Muting bank function

You can configure up to three muting banks on the GL-R. Each muting bank is a group of beam axes that
will go into a muted state upon activation of muting. In order to activate a muting bank, you must switch
(ON and OFF) the muting bank input.

Muting bank input 1
(White wire on the transmitter)

Muting bank input 2
(Yellow wire on the transmitter)

Muting bank input 3
(Pink wire on the receiver)

Muting bank 1 active ON ON ON
Muting bank 2 active OFF OFF ON
Muting bank 3 active ON OFF OFF

2-16

\, Point

The muting function is not activated if the combination of muting bank inputs are out of above

table.

® Time Chart for the Muting Bank Function

ON

OFF

<IN N B
OFF : ;

Muting bank input 1

Muting bank input 2

ON

Muting bank input 3 : :
9 P OFF : : |

Active banks Muting banks inactivef>< 3 >< - >< 1 >< - >< 2
<> -« -« < > i«
200 ms max. 200 ms max. 200 ms max. 200 ms max. 200 ms max.

l The GL-R does not go to the normal condition if the muting bank inputs are changed while the GL-R
is in the muted condition.

® Wiring
When using a PNP output type cable When using an NPN output type cable
Brown Brown
ﬁ—> —>
GLR 24V GL-R 24V

Transmitter

Transmitter
or or

Receiver Short-circuit current: 2.5 mA Receiver Short-circuit current: 2.5 mA

Blue Blue
——————————» 0V ov

See [T] "When "Apply muting bank" is selected." (page 4-7) for the color of wire.

GL-R-M-NO2-E



2-6 Temporary Suspension of Safety Function

Changing configuration of the muting function

The conditions related to muting can be changed through the configuration software.

0 "Muting" (page 6-17)

Item

Option

(1) Time period specification of muting inputs.
Time period specification of 0.04 s to 3 s between
muting input 1 and muting input 2 can be changed.

Changing of the The lower limit of 0.04 s cannot be changed.

conditions for initiation

1 second

3 seconds (default)

10 seconds

30 seconds

Not specified

of muting (2) Sequence specification of muting inputs.

Sequence specification of muting inputs can be
changed. (Default sequence: muting input 1 is first,
muting input 2 is second.)

1-2 fixed (default)

Not specified

(3) Muting OFF delay time.
Time period specification from muting input OFF to
termination of muted condition.

0 seconds (default)

4 seconds

Conditions for
termination of muting | (4) Maximum muting period.

Maximum muting period of approx. 5 minutes can be
changed.

1 minute

5 minutes (default)

10 minutes

20 minutes

Not specified

(5) Muting lamp error
Sets whether the GL-R goes into the error condition when there is a muting
lamp error.

Only warning (default)

Error

(6) Muting area configuration

(7) Muting bank function

Not apply (default)

Apply

(8) Assignment of the muting input to the wire on the receiver

Do not assign (default)

Assign

Users who intend to use the options mentioned above from (1) to (4), (6) and (7) have to
A DANGER perform the risk assessment based on their machine application.

continues.)

When "Not specified" is selected for time between muting inputs, perform the risk assessment
in case for the malfunction of muting devices and be sure to the following:

* Muted condition is terminated approx. 5 minutes later when the time between muting
NoTICE inputs exceeds 3 seconds, if the setting is longer than 3 seconds.

(If the time between muting inputs does not exceed 3 seconds, the muted condition

GL-R-M-NO2-E
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2-6 Temporary Suspension of Safety Function

Example: Muting function with 2 muting devices (Sensors)

The following is an example of the muted condition while the workpiece is passing through the detection
area of the GL-R. In this example, 2 retro-reflective photoelectric sensors are used as the muting devices
(ON when the beam from the sensor is blocked).

B Conditions for installation of muting devices

All 4 of the following conditions must be met in order to ensure a continuous muted condition while the
workpiece is passing through the detection area.

Safety zone Hazardous zone

Sensor A2 Reflector

Q [ rocener N

z 5 Beam axis

Workpiece The beams from sensor
A1 and A2 must intersect
each other within the

hazardous zone

: ) DY
L ‘D : D Transmitter
Y

< »| Sensor Al GL-R Reflector
L (mm) : Length of the workpiece
D (mm) : Displacement distance between the point where the workpiece first interrupts each beam.

V (mm/s) : Workpiece speed

The activation time of muting input 1 and that of muting input 2 must be between 0.04 to 3 seconds.

(1) 0.04<D/V<3

(2) D<L

(3) Both sensor A1 and sensor A2 must be installed so that their beams intersect in the hazardous area.
(4) Both sensor A1 and sensor A2 must turn ON when the beam is blocked (Dark ON).

2-18 GL-R-M-NO2-E



2-6 Temporary Suspension of Safety Function

B Explanation

Safety zone Hazardous zone

Sensor A2 Reflector
@ D Receiver %
. A Beam aX|s
Workpiece
Movement
O D Transmitter y
Sensor A1 GL-R Reflector

Safety zone Hazardous zone

Sensor A2 Reflector

S O=§

Workpiece. |~
*. | Movement

ﬁﬁ Beam axis
D Transmitter

Sensor A1 GL-R Reflector
Safety zone Hazardous zone
Sensor A2 Reflector
Q D Receiver %
Beam axis .~
Workpiece

—_

Movement

Reflector

0 D Transmitter

Sensor A1 GL-R

GL-R-M-NO2-E

(1) The workpiece is approaching the
detection zone but the GL-R does
not go into the muted condition
because both muting input 1 and 2
are OFF. At this point, the GL-R
continues normal operation and
OSSD goes OFF if the GL-R gets
interrupted.

(2) The workpiece interrupts the
beam from sensor A1 first, and
then interrupts the beam from
sensor A2. The GL-R then goes
into the muted condition and the
OSSD does not turn off even if the
GL-R detects an interruption.

(8) The GL-R goes back to normal
operation (not muted) if either
sensor A1 or sensor A2 turns off
as the workpiece passes.
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2-6 Temporary Suspension of Safety Function

B Wiring the muting inputs

When using the PNP output cable

Short-circuit current: 2.5 mA

LR Brown +24V

Transmitter TSensor Al
Pink

(Muting input 1)
Red/Black
(Muting input 2)

Sensor A2

Blue

oV

When using the NPN output cable

GL-R Brown

Transmitter
Pink

(Muting input 1)

(Muting input 2)

Red/Black

Sensor A2
Blue

Short-circuit current: 2.5 mA

+24 V

Sensor A1

oV

\, Point
used.

Output type of the switch or sensor used as the muting device must be the same as the cable

Example: PNP output if PNP cable is used, or NPN output if NPN cable is used.
Also, the muting device must be able to handle a 3 mA current load.

H Time chart

S Al ON
ensor OFF |
N I
Sensor A2 © H
OFF + !
<«
Within 0.04:

Muted condition to3s* | I
Not muted condition - l

‘ Light ON :
Muting lamp Light OFF H

Within approx. 5 min.*

Y
y

90 ms max. !
>
> <
GL-R Clear
Blocked |
0SSD ON
OFF

*

muting function" (page 2-17)
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2-6 Temporary Suspension of Safety Function

Example: Muting function with 4 muting devices

The following is an example of the muted condition while the workpiece is passing through the detection
area of the GL-R. In this example, 4 thru-beam photoelectric sensors are used as the muting devices (ON
when the beam is blocked).

Setup conditions

All 4 of the following conditions must be met in order to ensure the continuous muted condition while the
workpiece is passing through the detection area.

Safety zone Hazardous zone

Sensor Sensor | g Sensor Sensor
A2 Receiver BI B2

00500
A /\Be-am A

Workpiece

=

Movement

4

- - I-_-l Transmitter
D1 D2
>
D3

|
L]

>

L (mm) : Length of the workpiece
D1, D2, D3 (mm) : The spacing between sensors
V (mm/s) : Workpiece speed

The activation time of muting input 1 and that of muting input 2 must be between 0.04 to 3 seconds.
(1) 0.04<D1/V<3
(2) D2<L
(3) D3<L
(4) All of sensors A1, A2, B1 and B2 must turn ON when the beam is blocked (Dark ON).

GL-R-M-NO2-E 2-21
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2-6 Temporary Suspension of Safety Function

B Explanation

Sensor A1

Safety zone Hazardous zone

Sensor A2 Sensor B1

Receiver

u|

Sensor B2

Workpiece

2-22

Movement

A A

Beam
axis

T0J00

Transmitter

GL-R
Safety zone Hazardous zone
Sensor A2 Sensor B1

Sensor A1 \ Receiver /* gensor B2

Workpiece

IN A

Beam

axis
Movement

>

Y Y

JO0L

Transmitter
GL-R

(1) The workpiece is approaching the

()

detection zone but the GL-R does
not go into the muted condition
because all of the sensors are
OFF. At this point, the GL-R contin-
ues normal operation and the
OSSD goes OFF if the GL-R gets
interrupted.

The workpiece interrupts the
beam of sensor A1, and turns ON
the output. However, the GL-R still
continues normal operation.

GL-R-M-NO2-E



2-6 Temporary Suspension of Safety Function

Safety zone Hazardous zone
Sensor A2 Sensor B1
Sensor Al \ Receiver / Sensor B2
Workplece
Jvoverment
¢ Beam axis

D090

Transmitter
GL-R
Safety zone Hazardous zone
Sensor A2 Sensor B1
Sensor A1 Recelver Sensor B2
Workplece
Movement
v %Beam axis T
Transmitter
GL-R
Safety zone Hazardous zone
Sensor A2 Sensor B1
Sensor A1 Receiver Sensor B2
Beam
axis
Workpiece

>

Movement

v 1
DDQDD

Transmitter
GL-R

GL-R-M-NO2-E

(8) The workpiece interrupts the beam
of sensor A1 first, and then inter-
rupts the beam of A2. Then, the
GL-R goes into the muted condi-
tion and the OSSD does not turn
off even if the GL-R detects an
interruption.

(4) The workpiece is passing through
the detection area of the GL-R. The
GL-R still continues the muted con-
dition.

(5) The GL-R goes back to normal
operation (not muted) when sensor
B1 turns off after the workpiece has
been passed.

2-23
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2-6 Temporary Suspension of Safety Function

B Wiring the muting inputs

When using the PNP output cable

Short-circuit current: 2.5 mA

When using the NPN output cable

Short-circuit current: 2.5 mA

Brown Brown
GL-R +24V GL-R » +24 V
Transmitter Sensor \ Sensor Transmitter
Al B1 Light blue

. (Muting input 1)
Pink Sensor\ Sensor T |
(Muting input 1) A2 B2 (Muting input 2)

Red/
Red/Black Black
(Muting input 2) -
Blue Blue
» 0V ov
‘. Point The output type of the switch or sensor used as the muting device must be the same as the

cable used.

Example: PNP output if PNP cable is used, or NPN output if NPN cable is used.
Also, the muting device must be able to handle a 3 mA current load.

B Time chart

ON J
Sensor A1 OFF

oN |
Sensor A2 OFF I
ON Within 0;04
Sensor B1 OFF to3s I
Sensor B2 ON |
OFF :

Muted condition

Not muted condition —._l

I

, Light ON
Muting lamp Light OFF i

90 ms max. !
>

Within approx. 5 min.*

I

190 ms max.
<

> <

GLR Clear —l
Blocked

<

0SSD ON
OFF

muting function" (page 2-17)
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2-6 Temporary Suspension of Safety Function

Example: Muting function with 2 muting devices (Switches)

The following is an example of the muted condition while the mold is going upward or at the top dead
center of the operation. In this example, 2 switches are used as the muting devices.

The GL-R has not undergone the model certification examination in accordance with Article

44-2 of the Japanese Industrial Safety and Health Law. The GL-R, therefore, cannot be used
A DANGER iy Japan as a "Safety Device for Press and Shearing machines" as established in Article 42
of that law.

Setup conditions

All 4 of the following conditions must be met in order to ensure the continuous muted condition while the
mold is going upward or at the top dead center.

Switch A1 Switch A2

Switches A1 and A2

must be N.O. ‘ !

L (mm) : The length of a part of cam that switch can be ON

D (mm) : The spacing between switches

V (mm/s) :Cam speed

The activation time of muting input 1 and muting input 2 must be between 0.04 to 3 seconds.

(1) 0.04<D/V<3

(2) D<L

(3) Both switch A1 and switch A2 must be ON only while the mold is going upward or at top dead center.

(4) The total time the mold is going upward and the time while it is at the top dead center must be 5 min-
utes or less.

GL-R-M-NO2-E 2-25
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2-6 Temporary Suspension of Safety Function

B Explanation

Switch A1 Switch A2

Ry
1

Switch A1 Switch A2

Switch A1 Switch A2

Switch A1 Switch A2
% ‘
0,

Switch A1 Switch A2

Ry
’

2-26

(1) The GL-R is not muted when the mold is at or stays at the bottom dead
center of the press cycle. At this point, the GL-R continues normal opera-
tion and the OSSD goes OFF if the GL-R gets interrupted.

(2) When switch A1 turns ON first, and then switch A2 turns ON, the GL-R
goes into the muted condition and the OSSD does not turn OFF, even if the
GL-R detects an interruption.

(8) The GL-R continues the muted condition because both switches stay

turned ON and the mold continues to stay at the top dead center position.

(4) The GL-R will go back to normal operation (not muted) as soon as sensor
A1 turns OFF after the mold starts downward.

(5) The GL-R continues normal operation while the mold is going downward.

GL-R-M-NO2-E



2-6 Temporary Suspension of Safety Function

B Wiring the muting inputs

When using the PNP output cable

When using the NPN output cable

Pink

GL-R
Transmitter

(Muting input 1)

(Muting input 2)
Red/Black

Switch A2
Blue

Switch A1

ov

Brown
GL-R ? 24V
Transmitter Switch A1
g“" Switch A2

(Muting input 1)

Red/Black

(Muting input 2)

\, Point

The output type of the switch or sensor used as the muting device must be the same as the

cable used.

Example: PNP output if PNP cable is used, or NPN output if NPN cable is used.
Also, the muting device must be able to handle a 3 mA current load.

B Time chart

Sensor A1

Sensor A2

ON J
OFF

ON i
OFF _._I; |

i \

Wi

Not muted condition

Muting lamp

*

Muted condition to3s ! I

Light ON
Light OFF

GL-R Clear
Blocked |

ON

ithin 0.04

90 ms max. |
L

Within approx. 5 min.*

>

<
<

1 90 ms max.
‘€

0sSD
OFF

muting function" (page 2-17)
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Parameters can be configured through the configuration software. [J1 "Changing configuration of the
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2-6 Temporary Suspension of Safety Function

Override function

During normal operation, the OSSD goes to an OFF state if the muting function is deactivated and an
interruption remains in the detection zone of the GL-R. The OSSD OFF state will remain until the obstruc-

tion is removed.

The Override Function allows a temporary manual suspension of the GL-R safety functions.
This makes it possible to remove the obstruction remaining in the detection zone of the GL-R. (Machine is
able to be manually operated on a temporary basis because the safety function of the GL-R is temporarily

S

uspended.)

See [I] "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

Safety zone Hazard zone

Sensor A1 Reflector

O D= &

" Traveling direction

ﬁ% Beam axis
O D Transmitter y

Sensor A2 GL-R Reflector

Workpiece\‘x,v:»

The override function allows a temporary manual suspension of the GL-R safety
functions. Thus, in order to ensure safety while the override function is activated,
additional safety measures are required for the entire machine system on which the GL-R
is installed.

The devices, the installation of those devices, and the procedures to activate the override
function must fulfill the conditions specified in this user's manual as well as the
requirements of the laws, rules, regulations, and standards in the country or region in
which the GL-R and those devices are used. Failure to follow this warning may result in
significant harm to the machine operators, including serious injury or death.

The override function allows a temporary manual suspension of the GL-R safety
functions. Manual operation devices are required to activate the override function. When
installing the devices to activate the override function, the devices must be installed so
that the whole hazardous zone can be checked by responsible personnel and that the
device operators are not in the hazardous zone.

Be sure to confirm that there is nobody in the hazardous zone, before the override is
activated. Failure to follow this warning may result in significant harm to the machine
operators, including serious injury or death.

2-28
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2-6 Temporary Suspension of Safety Function

* The installation of the indication for override may be required by the laws, rules,
regulations, and standards in the country or region in which the GL-R is used if you apply
the override function. It depends on the machine application and/or the result of your risk
assessment. If it is necessary for you to provide the indication for override, you must
fulfill the requirements because you are fully responsible for installation of the indication
for override.

* Only the responsible personnel must be allowed use or activation of the override
function.

* Those who use the override function must fulfill all requirements related to the override
function. KEYENCE accepts NO responsibility and NO liability for any damage or any
injury due to the unauthorized installation, usage, or maintenance, which are not
specified in this user's manual, and/or due to noncompliance with the laws, rules,
regulations and standards in the country or region in which the GL-R is used.

B Conditions for initiation of override

The override condition is initiated if all of the following conditions are met and the wait input goes to the
ON state within 0.04 to 1 s after the override input turns ON.

» The GL-R is not an error condition.

+ OSSD is in the OFF state (including interlock condition).

» GL-R detects interruption in the detection zone. (One or more beam axis is blocked.)

« Either of muting inputs, or both, turns ON state.

B Conditions for termination of override

The override condition is terminated if one of the following conditions is met.
* All of muting inputs turn OFF
« Either the override input or wait input, or both, turn OFF.
* GL-R goes into the error condition.
+ Maximum override period of approx. 60 seconds* has been passed.
* This can be changed through the configuration software.

H Time chart

ON

Muting input 1 OFF |
- ON H H
Muting input 2 OFF No limit |
«—>
Clear -
GLR o cked [ Notmit
e — ]
L ON :
Override input OFF |
Wait input ON I
OFF + | H
P E— :
Override condition O.B’Y"‘t';"} s
No override condition —.—I I
. Light ON : L
Muting lamp Light OFF : I |
ON : L
0SsD OFF H Within approx. 60 s* : :
90 ms max. - € ~—» 90 ms max.
o >

*

The parameter can be configured through the configuration software. [J1 "(3) Override configuration”
(page 6-18)

GL-R-M-NO2-E 2-29
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2-6 Temporary Suspension of Safety Function

Override Function Settings

The "Maximum override period" can be changed through the configuration software.

ltem option

Maximum override period 30 second, 1 minute (default), 5 minutes, 15 minutes

See [T "(3) Override configuration" (page 6-18).

2-30
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yZV@l Fixed Blanking

This function is only enabled through the configuration software. <Setting example>
During normal operation, the OSSD remains in the ON state while the ] <
GL-R detects no interruption in the detection zone, and the OSSD

goes to the OFF state when the GL-R detects interruption in the
detection zone. <
On the other hand, if fixed blanking is enabled on certain beam axes,

the OSSD remains in the ON state as long as the GL-R detects inter- 8 s S o
ruption on those beam axes and no interruption elsewhere in the
detection zone. Additionally, the OSSD goes to the OFF state when

Obstacle

Series
Connection

L.-..-.k.*-.-.-..-.-

the GL-R detects no interruption on any of the blanked beam axes or - —=-p]
interruption in the detection zone somewhere other than the blanked | |:Fixed blanking region
beam axes.

As shown in the figure to the right, when the fixed blanking
function is applied, a hazardous clearance that is not protected by
the GL-R may be generated between the obstacle and the GL-R.

A DANGER You must install an additional safety measure such as a safeguard
for this clearance.

YYVVVVYYY

%;j Obstacle %

: Danger zone

\. Point » The fixed blanking function can be configured to any of the beam axes, including when the
GL-R is in series connection.
* When the GL-R operates in optical synchronization system, the fixed blanking function
cannot be configured to both the top and bottom beam axes on the main unit.
1 "wiring System" (page 2-2)
* The 7-segment display indicates "F" when the fixed blanking function is applied.
[ "Function Indicators and 7-segment Display" (page 5-2)

See [0 "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

B Procedure for Configuration
See [T "Blanking" (page 6-19)

GL-R-M-NO2-E 2-31
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Reduced Resolution

The reduced resolution function can prevent the OSSD from going to the OFF state when the beam axes
are blocked by moving object in the protection zone.

During normal operation, the OSSD goes to the OFF state when the GL-R detects interruption in the
detection zone.

On the other hand, if reduced resolution is enabled on the GL-R with the number of beam axes to be
ignored and not monitored specified, the OSSD remains in the ON state even while the GL-R detects
interruption on certain beam axes, as long as the total number of interrupted beam axes is less than or
equal to the number of ignored beams.

When the reduced resolution function is applied, the detection capability varies depending
on your configuration. The following is the calculating formula.
[Detection capability under the reduced resolution function] = [Original detection
capability] + [Beam axis spacing] * [a number of beam axes specified to be ignored and not
monitored]
Therefore, make sure to accurately calculate the safety distance according to the detection
capability, and install the GL-R at a distance greater than or equal to the minimum safety
distance away from the hazardous zone or hazard. The installation of additional safety
measures, such as a safeguarding, may be required if the detection capability varies due to the
configuration of reduced resolution. On your own responsibility, you must perform the risk
assessment based on your configuration of reduced resolution in order to reduce the risk.

There are two operation modes for the reduced resolution function.
Single-zone mode

In this mode, the GL-R ignores only one object which is smaller than the specified size.

The OSSD goes to the OFF-state when the total number of consecutive beam axes interrupted exceeds
the number of beams that were selected to ignore obstacles.

On the other hand, the OSSD goes to the OFF-state when the interrupted beams are not consecutive,
even if each individual object is smaller than the specified size and the total number of interrupted beams
is not more than the number of ignored beams.

This mode is effective when only one object always exists in the detection zone.

® Example: The number of ignored beams is "2"

>
>
< >
— e —30
—e —@ g d
— > ——® —».
—>
o Obstacle o o Obstacle B @ : Obstacle a @ : Obstacle
osspis ON osspis OFF osspis OFF osspis OFF

Multi-zone mode

In this mode, the GL-R ignores objects that are smaller than the specified size, even if more than one is in
the detection zone at the same time. The OSSD only goes to the OFF state when the number of consecu-
tive beam axes interrupted is greater than the number of selected beams to ignore.

® Example: The number of ignored beams is "2"

»
»
€ — >
—e —e
E— > »
— =) e e
o ° O
@ : Obstacle a @ : Obstacle B @ : Obstacle - @ : Obstacle
osspis ON osspis OFF osspis ON osspis ON
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2-8 Reduced Resolution

‘. Point * When the GL-R operates in optical synchronization, the OSSD goes to the OFF-state if both
the top and bottom beam axes on the main unit are blocked. This occurs even if the multi-
zone mode is specified.

* The 7-segment display indicates "F" when the reduced resolution function is applied.

] "Function Indicators and 7-segment Display" (page 5-2)

See [] "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.
How to use

(1) Determine the number of beam axis to be ignored from the size of object.
(2) Make sure to accurately calculate the detection capability according to the number of beam axis to be ignored.

Size of object to be ignored (mm) Number of beam axis Detection capability (mm)

GL-RF GL-RH GL-RL to be configured GL-RF GL-RH GL-RL
Max. $6 Max. $15 Max. $35 1 024 045 085
Max. $16 Max. $35 Max. $75 2 034 065 0125
Max. $26 Max. $55 Max. $115 3 044 085 0165

l [Ignored object size] = ( [Beam axis pitch] - [Lens diameter] ) x [Number of ignored beam axis] +
[Lens diameter] x ( [Number of ignored beam axis] - 1)
[Detection capability] = [Detection capability (default)] + [Beam axis pitch] x [Number of ignored beam axis]

Model Beam axis pitch Lens diameter Detection capability
GL-RF 10 04 014
GL-RH 20 05 025
GL-RL 40 05 045

Procedure for Configuration

The reduced resolution mode can be configured either by using the setting switch or by using the configuration soft-
ware. The configuration range for reduced resolution is different and depends on the configuration procedure used.

B Configuration by using the setting switch

When the reduced resolution mode is configured by using the setting switch on the GL-R unit, the GL-R
operates only in the single-zone mode. You can select one or two beam axes as the number of ignored
beams. When the GL-R units are connected in series, the reduced resolution mode is according to the
setting switch on the main unit. When the GL-R units are connected in series, the configuration of main
unit is applied to the sub unit (the configuration is not applied individually).

01 "1-2 Part Description" (page 1-10)

B Configuration by using the configuration software

When the reduced resolution mode is configured by using the configuration software, you can specify the
single-zone mode or multi-zone mode.
The number of ignored beams is automatically determined when you specify the size of the object to be ignored.

\  Point

3 * If the unit to which the reduced resolution function is set contains different types of
minimum detectable objects, the number of axes to be ignored is adjusted to the GL-R with
the smallest type of minimum detectable object. The number of axes to be ignored cannot
be set for each unit.

« If the reduced resolution are set with the configuration software, set the setting switch to
"Disable". If the configurations for the setting switch and safety device setting software are
duplicated, an error will occur.

O] "setting switch" (page 1-11)

1] "Reduced resolution" (page 6-20)
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The wait input is a NON-SAFETY-RELATED function.

Wait Input Function

This function puts the OSSD into an OFF state through a signal from an external device (non safety-
related device).
See [0 "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

How to use

(1) The signal from the external non safety-related control device is connected to the wait input. When
this signal is ON, the OSSD of the GL-R goes to OFF.

(2) This function is useful for testing and making sure that the machine which the GL-R is installed on can
stop within the specified period of time when the OSSD goes into an OFF state.

death.

The wait output is not allowed to be connected to the safety output provided from the
safety-related control system. Connection to the safety output of the safety-related control
system may result in significant harm to the machine operators including serious injury or

\  Point

B Wiring

* The GL-R goes into an Interlock condition if the wait input is activated when using manual

restart mode.

1 "2-4 Interlock Function" (page 2-7)

* The OSSD goes into an OFF state when the wait input is activated while the GL-R is in the
muted condition. The GL-R returns to normal operation after the wait input is deactivated.

[ "Muting function" (page 2-13)

When using a PNP output type cable

GL-R
Transmitter

Brown

ﬁ—f +24 V
White

Short-circuit current: 2.5 mA

Blue
———————————————» 0V

\, Point

2-34

When using an NPN output type cable

GL-R
Transmitter

Brown
———————————>» +24V

White

—| Short-circuit current: 2.5 mA

Blue
ov

The switch must be rated at 24 V DC, 2 to 3 mA.

GL-R-M-NO2-E



2-9 Wait Input Function

B Time chart

Automatic restart mode

GL-R Nointerruption

Interruption

Wait input ON
OFF

0ssD ON
OFF

Manual restart mode

No interruption

60 ms max.

i 60 ms max.

GL-R )
Interruption
Wait input ON
OFF
0SSD ON
OFF

1 "Interlock Function" (page 2-7)

Interlock state

l For the GL-R, the 7-segment display indicates "U" if the wait input is activated.

See [T "Function Indicators and 7-segment Display" (page 5-2)

GL-R-M-NO2-E
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y2¥ I/ Non Safety-Related Outputs

The outputs other than the OSSD are "non safety-related outputs" which inform a PLC or similar non-
safety devices of the operations of the GL-R. All non safety-related outputs other than the muting lamp
output can be selected and assigned to a wire by using the configuration software.

1 "Output" (page 6-22)

All non safety-related outputs other than the muting lamp output can be connected to both PNP and NPN
input devices. Refer to the time charts mentioned in this manual because the output logic is different
depending on the connected device. On the other hand, the muting lamp output is an NPN open collector
output.

1 "4-2 1/0 Circuit Diagram" (page 4-3)

Available non safety-related outputs according to the cable type

Cable type Available non safety-related outputs on the transmitter | Available non safety-related outputs on the receiver
5-core cable Nothing Nothing
7-core cable 1 output (selectable) Nothing
11-core cable Muting lamp output and 1 output (selectable) 1 output (selectable)

The non safety-related outputs on the transmitter are available only when wired synchronization system is
applied. 00 "1-2 Part Description" (page 1-10)

The non safety-related output is not allowed to be used as a safety output for safety-related

control systems. The non safety-related output does not constitute a part of the safety-
related control system. Usage of the non safety-related output as a safety output may result
in significant harm to the machine operators including injury or death.

Selection of non safety-related output
One of the following six output functions is selected and assigned as the non safety-related output.
AUX (Auxiliary) Output (Default function on the red wire of the receiver cable)
O] "AUX (Auxiliary) output (Default function on the red wire of the receiver cable)" (page 2-
37)
Error output (Default function on the black wire of the transmitter cable)
[ "Error output (Default function on the black wire of the transmitter cable)" (page 2-37)

Muted condition output 0] "Muted condition output" (page 2-38)
Alert output 1 "Alert output" (page 2-39)

Clear / Blocked output 01 "Clear / Blocked output" (page 2-40)
Interlock reset ready output [T "Interlock reset ready output" (page 2-40)

The muting lamp output is assigned to the red wire of the transmitter cable and cannot be assigned to
other wire of the cable.
[0 "Muting lamp output (The red wire of the transmitter cable)" (page 2-38)
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2-10 Non Safety-Related Outputs

AUX (Auxiliary) output (Default function on the red wire of the receiver cable)

This output informs an external device (non safety-related device) of the operations of the GL-R and operates
in synchronization with OSSD operation. It can only be connected to a PLC or similar non-safety devices.
See [] "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

® Time chart

0sSD ON —l |

OFF

ON

) : |
OFF |

AUX

S i o
@) : |

OFF i 60 ms max. 60 ms max.

(1) When using a PNP output type cable to connect to a PNP input device, or when using an NPN output
type cable to connect to an NPN input device

(2) When using a PNP output type cable to connect to an NPN input device, or when using an NPN output
type cable to connect to a PNP input device

Error output (Default function on the black wire of the transmitter cable)
The error output is activated if the GL-R goes to the error condition.
See [0] "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.
® Time chart

ON
0OSSD Error condition

OFF

ON

OFF
Error output

ON

OFF

1 60 ms max. :
—>

(1) When using a PNP output type cable to connect to a PNP input device, or when using an NPN output
type cable to connect to an NPN input device

(2) When using a PNP output type cable to connect to an NPN input device, or when using an NPN output
type cable to connect to a PNP input device

GL-R-M-NO2-E 2-37
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2-10 Non Safety-Related Outputs

Muting lamp output (The red wire of the transmitter cable)

This output is available only when using an 11-core cable for the transmitter. This output function is fixed to
the red wire of the transmitter cable and cannot be replaced with the other output functions.

The muting lamp output is an output function to light up the muting lamp if the GL-R goes into the muted
condition or override condition. The muting lamp is used to indicate the condition of GL-R.

Refer to the time chart mentioned in "Muted condition output".

See [T "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

® Muting lamp
When using the muting lamp, it must meet the following conditions.

For an incandescent lamp : rated 24 V DC, 1 to 5.5 W
For an LED indicator : rated current consumption must be 10 to 230 mA

‘. Point The muting lamp output is an NPN open collector output regardless of the cable type.

Muted condition output

The muted condition output is activated if the GL-R goes into the muted condition or override condition.
See [T "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

® Time chart

ON H
Start muted condition or : Terminate muted condition or
0OSSsD H . - H ) "
OFF + override condition : override condition
—————————————————— > R EECEEET RN
ON
Muting lamp I I
output OFF 1 '
ON ' : I
0 i | i |
OFF - 1 : '
Muted condi- ON

tion output

190 ms max. | 1 90 ms max. |

(1) When using a PNP output type cable to connect to a PNP input device, or when using an NPN output
type cable to connect to an NPN input device

(2) When using a PNP output type cable to connect to an NPN input device, or when using an NPN output
type cable to connect to a PNP input device
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2-10 Non Safety-Related Outputs

Alert output

The alert output is activated if the amount of received light of at least one beam axis is unstable for more
than 5 seconds.
See [] "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.

® Time chart

Unstable Stable

Clear

GL-R

Blocked

ON

OFF

Alert output

ON

OFF

(1) When using a PNP output type cable to connect to a PNP input device, or when using an NPN output
type cable to connect to an NPN input device

(2) When using a PNP output type cable to connect to an NPN input device, or when using an NPN output
type cable to connect to a PNP input device

*  This can be configured as "Alert monitoring time" through the configuration software. [J1 "Output"
(page 6-22)
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2-10 Non Safety-Related Outputs

Clear / Blocked output

The Clear/Blocked output informs the external devices (non-safety-related devices) whether the beam
axes are clear or blocked. ("Clear" means no interruptions in the detection zone, "Blocked" means there is
an interruption in the detection zone.)

For example, when the GL-R is in an interlock condition, the OSSD will turn OFF while the clear/blocked
output indicates "clear". Another example is if the GL-R is muted or in override mode, the OSSD is ON but
the clear/blocked output may indicate "blocked".

‘. Point When the partial muting function is applied, the clear/blocked output indicates the condition
of beam axes which are in the muted condition.

See [I] "Functions" (page 2-4) for the information of wiring system and cable type to activate this function.
® Conditions when the clear state is detected

The Clear/Blocked output will turn ON when all beam axes are clear.

® Conditions when the blocked state is detected

The Clear/Blocked output will be deactivated if any of the below two conditions is met:
* When at least one beam axis is blocked.

* When the GL-R is in an error condition.

The output is turned off if one of the above two conditions is fulfilled.

® Time chart

Clear

GL-R

Blocked

ON — : -

OFF

Clear/Blocked
output
ON

OFF + 200 ms max. : 200 ms max. :

(1) When using a PNP output type cable to connect to a PNP input device, or when using an NPN output
type cable to connect to an NPN input device

(2) When using a PNP output type cable to connect to an NPN input device, or when using an NPN output
type cable to connect to a PNP input device

Interlock reset ready output

The Interlock-reset-ready output is enabled when "Manual start / Automatic restart" or "Manual start /
Manual restart" is set. This output informs the external devices (non-safety-related devices) that the inter-
lock state on the GL-R is ready to be released by pressing the reset button because the GL-R does not
detect any interruptions in the detection zone.

Refer to [T "2-4 Interlock Function" (page 2-7) for more information on the time chart and details of the
interlock function.
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Installation to a Machine
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X M Correct Installation Method

Transmitter and receiver orientation

» The GL-R receiver and transmitter must be aligned in the same plane. The cables must exit from the
same end of the light curtain.

» The GL-R must be installed so that the indicators on the transmitter and receiver face one another and
are located at the same height.

Correct mounting orientation

Incorrect mounting orientation

‘. Point Make sure that the transmitter and receiver are of the same type (eg. GL-RxxH, or GL-RxxL)
and size before installation. Never mix sizes or types.

3-2 GL-R-M-NO3-E



3-1 Correct Installation Method

Mounting position

Correct position

» The machine operators are only able to approach the hazardous zone or hazards by passing through
the detection zone of the GL-R.

+ While the machine is running, the machine operator must always stay on the opposite side of the haz-
ardous zone or hazard.

Safe 0 | Safe 0 |

Additional protective measures

Incorrect position

» The machine operator can access the hazardous zone or hazards without passing through the detection
zone of the GL-R.

+ While the machine is running, the machine operator or a part of machine operator's body can stay at the
position between the detection zone of the GL-R and hazardous zone or hazard.

Dangerous | Dangerous

Dangerous

Additional protective measures, such as a mechanical safety guard, must be installed to
protect areas not covered by the GL-R. NEVER install the GL-R in a manner which allows an
operator to position his body or part of his body between the GL-R and the hazardous zone,
without first passing through the plane of the GL-R. Failure to do so can result in serious
bodily injury or death.

GL-R-M-NO3-E 3-3
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KTV Safety Distances

3-4

The safety distance is the minimum allowable mounting distance between the GL-R and the hazard point,
which allows complete stoppage of hazardous motion before an individual reaches the hazard point.

The starting point (origin) for the safety distance must be the center line of the GL-R's surface. (See below
figure.)

The following safety distance calculations are for cases where the detection zone is perpendicular to the
direction of approach.

For all other cases, you must refer to the laws, rules, regulations or standards of the country in which the
GL-R is installed.

‘ Installation reference mark h Safety distance

-4

\_ Center-line _/ Approaching direction

Detection zone

The installation of the GL-R must ensure the required safety distance in compliance with
the requirements of laws, rules, regulations and standards of the country or region in which
the GL-R is installed.

Mounting the GL-R closer to the hazard point than the calculated safety distance can result
in serious bodily injury or death.

GL-R-M-NO3-E



3-2 Safety Distances

B Example 1: 1ISO13855 (EN ISO13855)

Safety distance calculation according to 1SO13855:2010 (EN 1SO1385:2010) (in a case where the
detection zone is perpendicular to the direction of approach)

Equation A:S=(KxT)+C

S : Safety distance (mm)

K : Approach speed of the body or parts of the body into the detection zone (mm/s)

T : Overall system stopping performance (s) (T=t1 + t2)

t1 : GL-R maximum response time [J] "Response time (OSSD)" (page 7-5)

t2 : Maximum time required by the machine to stop after receiving a signal from the protective
equipment (GL-R), (s)

C : Additional distance (mm) calculated from the GL-R detectable capability. See example
below.

@ Calculation example for a detection capability of 40 mm (1.57") or less

The safety distance is calculated using Equation (A) and the parameters established in 1ISO13855 (EN
ISO13855) with K =2,000 mm/s and C = 8 (d - 14 mm). C is a value determined according to the GL-R
detection capability diameter (mm), (d). The value (d) must be great than or equal to 0. This section
provides an example of the calculation when using the GL-R08H (8 beam axes) which operates in wire
synchronization system.

Equation B: S =2,000 mm/s x (11 + t2) + 8 (d - 14 mm)

t1 = 6.6 ms and d = 25 mm according to the specification, and if t2 = 50 ms:
S =2,000 mm/s x (0.0066 s + 0.05 s) + 8 (25 mm — 14mm) = 201.2 mm (7.92")

The safety distance calculated using the above Equation (B) must be 100 mm (3.94") or more.
(From 1SO13855 Clause 6.2.3 and EN 1SO13855 Clause 6.2.3)

If on the other hand the safety distance calculated using the above Equation (B) exceeds 500 mm
(19.69"), set K = 1,600 mm/s and calculate the safety distance again using Equation (A).

If the calculated safety distance is less than 500 mm (19.69"), you still must use a safety distance of S
=500 mm (19.69"). (From ISO13855 Clause 6.2.3 and EN ISO13855 Clause 6.2.3)

® Calculation example for a detection capability of 40 mm (1.57") or more and 70 mm
(2.76") or less
This section provides an example of the calculation when using the GL-R30L (30 beam axes) which
operates in optical system with Channel A.
The safety distance is calculated using Equation (A) and the parameters established in 1ISO13855 (EN
ISO13855) with K = 1,600 mm/s and C = 850 mm (33.46").

S=1,600 mm/s x (t1 + t2) + 850 mm

t1 = 10.5 ms according to the specification, and if t2 = 50 ms:
S = 1,600 mm/s x (0.0105 s + 0.05 s) + 850 = 946.8 mm (37.28")
Accordingly, the safety distance for this application is S = 946.8 mm (37.28")

GL-R-M-NO3-E 3-5
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3-2 Safety Distances

Example 2 :ANSI B11.19-2010

Safety distance calculation according to ANSI B11.19-2010 (in a case where the detection zone is
perpendicular to the direction of approach)

Equation: Ds = (K x T) + Dpf

Ds : Safety Distance (inch)

K : The maximum speed that an individual can approach the hazard

T : The total time that it takes for the hazardous motion to stop, or for the hazardous portion
of the machine cycle to be completed. This value includes portions of time that vary by
machine type and by the safeguarding device applied.

Dpf : The distance (depth) penetration factor. This value varies depending on the GL-R detec-
tion capability. Dpf=3.4 (S-0.275) inch. See the following figure.
Penetration factor, Dpf, for presence-sensing devices used in a vertical application with
object sensitivity less than 64 mm (2.5 inches)

64 (2.5)
P
Vad

51 (2.0) /

38 (1.5) r/
Detection ‘/
capability: >
S mm (inch) 25 (1.0)

/
AT
13 (0.5) ,‘
0.0
0.0 25 50 76 102 127 152 178

(1.0)  (20) (3.0) (40) (50) (6.0) (7.0

Dpf=3.4 (S-7) mm
(Dpf=3.4 (S - 0.275) inch)
Additional distance Dpf mm (inch)

One of the accepted values for K is the hand speed constant. (It is usually considered as the horizontal
motion of the hand and arm while seated). The common value is 1.6 m/s (63inch/s), although other values
(typically greater) are also used. The hand speed constant does not include other body movements, which
can affect the actual approach speed. Consideration for the above factors should be included when deter-
mining the speed constant for a given application. OSHA 1910.217(c) provides K = 63 inch/s (= 1,600 mm/s)
as a recommended value.

1] For more detailed information, such as calculating the value of "T", see ANSI B11.19-2010, Annex D.
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3-2 Safety Distances

B Example 3 :ANSI/RIA R15.06-1999

Safety distance calculation according to ANSI/RIA R15.06-1999 (in a case where the detection zone
is perpendicular to the direction of approach)

Equation: S = [K x (Ts + Tc + Tr)] + Dpf

S

K
Ts
Tc
Tr
Dpf

: Safety distance (mm)

: Approach speed of the body or parts of the body into the detection zone (= 63 inch/s)

: Final stop time required when stop control is issued to machine (s)

: Maximum response time of machine's control system (s)

: Maximum response time of the GL-R and its interface (s)

: Additional distance (mm) from the approach factor as in the following figure. This value

varies depending on the GL-R detection capability.

64 (2.5)
/'
bt

51(2.0) /

38 (1.5) L7
Detection ‘/
capability: >
S mm (inch) 25 (1.0)

/
A
13 (0.5) ,‘
0.0
0.0 25 51 76 102 127 152 178 203

(1.0)  (20) (3.0) (40) (5.0) (6.0) (7.0) (8.0)

Additional distance Dpf mm (inch)

ANSI/RIA R15.06-1999 establishes K = 63 inch/s (= 1,600 mm/s) as a minimum speed.

GL-R-M-NO3-E
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KEX N |ight Interference Prevention Method

When more than one GL-R systems are installed, the OSSD may go to the OFF-state by the light interfer-
ence between GL-R units.
There are three light interference prevention methods as follows.

Light Interference Prevention Function

When wire synchronization or one-line system is applied

The light interference prevention function automatically reduces mutual interference between GL-R units.

When optical synchronization system is applied

The light interference prevention function is applied according to Channel configuration.

The mutual interference is reduced between GL-R units with Channel A and Channel B.

The mutual interference is not reduced between GL-R units with Channel 0 and Channel 0, GL-R units
with Channel 0 and Channel A, or GL-R units with Channel 0 and Channel B.

Channel is configured by using the setting switch on the lower part of front side of GL-R units.

Configure the same Channel to the setting switch on both the transmitter and receiver.

For more information about the setting switch, see [J] "Part Description" (page 1-10).

When the GL-R is in series connection, the setting switch configuration of the main unit is applied regard-
less of the setting switch configuration of the sub unit.

The response time varies according to the configuration of Channel.
A DANGER ] "Response time (OSSD)" (page 7-5)

1 "wiring System" (page 2-2)

Series connection

Connecting the GL-R units in series can prevent mutual interference.
[0 "Series connection" (page 2-3)

Interference due to installation

If more than three GL-R systems are installed and not connected in series, they should be installed
according to the following information.

(1) Install shielding (2) If shielding is not possible: Ensure the
transmitters are back-to-back, so as not to
directly face each other.

-
S R — .

JoAI908Y
ToAI209Y

ps)
@
o
.
<
)
<

ToND05Y
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3-3 Light Interference Prevention Method

(3) Tandem installation: Alternate the transmit-

ter and receiver sides.

S R

P Rp———

JERERED

unmnnnnn

S

0

o
LT o}

IENEVEITN

FEILY

.

(4) Side-by-side installation: Alternate the

transmitter and receiver sides.

P R———

JEERE

P R

(5) If the transmitters and receivers must be on the same side: Ensure adequate distance between

curtain pairs.

.
| EEEEEEEEE =

Transmitter Receiver
(e
v
A4 575
>»
X
Transmitter (< »(Receiver

Operating
distance "X"

Minimum installation distance "Y"

Less than 3 m

0.26 m

3 m or more

X x tan5° = 0.0875 X

\ Point

When installing the GL-R in method (2), (3) or (4), installing the devices too closely may cause

reflection in the plane of detection and thus cause interference. Total prevention of light
interference may not be possible even following methods (1) to (5). The operator in charge
must consider adequate light interference prevention method according to the machine or
system where their GL-R is installed.

GL-R-M-NO3-E
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3-4

Installation Distance from Glossy Surfaces

If there is a glossy surface around the GL-R, the GL-R may be affected and may not detect an interruption
in the detection zone.
To avoid this problem, installation must be done according to the following:

Safe

A=2.5°

Approaching direction

= \‘/ - Object

- ~/ (Interruption)

Okei-E=2-130

o
Transmitter ~ ~ __

_ -~ Receiver

S<
><
Glossy surface

—
Area surrounding the
hazardous zone

Glossy surface

————
Area surrounding the
hazardous zone

Dangerous
A=2.5°
Approaching direction

> \!/ ~ _— Object
><

-

A A
<-4 330
Transmitter X ~ Receiver

- ~

-~ ~
Glossy surface

—
Area surrounding the
hazardous zone

Transmitter -~ ~ < _ Receiver
- ~

e 3

Object (Interruption)
B s B
=

= <
- ~
Glossy surface

——
Area surrounding the
hazardous zone

~/ (Interruption)

When determining a specific installation distance, refer to the following values including the installation tol-

Receiver

erance.
X X
Transmitter >»
mmmmmnn /5 A
= Y
o
g» T . i 4
5 Glossy surface
CEEETCETY 2
Y
Glossy surface
Operatin - . . .
.p g . | Minimum installation distance "Y"
distance "X

Lessthan3 m | 0.13 m

3 m or more

X/2 x tan5° = 0.0437 X

3-10

GL-R-M-NO3-E



KELM Cable Installation

Cables must be installed to the GL-R before the mounting brackets are installed.

Overview
® Optical/wire ® One-line
synchronization system system
i — NiD L | o] J\ ® Series connection cable
| }77 | }77 | E
............ » N :\ @ E
............ } } :

=
5
il

]
J

| > EL

v

- - ® Unit connection cable
............ »

e NIl B
............ »

@ Unit connection cable (for extension

use) + Extension cable /

'
'
'
, * The unit connection cable can not be connected on the
'
'
'
.

/

upper part of the GL-R.

Do not remove the black gasket installed on the connector. Without this gasket the
requirement of IP65 and IP67 cannot be fulfilled.

Securely tighten the cable connector and end cover with the screw in accordance with the
torque values specified in this user's manual. Without proper installation, the requirement
of IP65 and IP67 cannot be fulfilled.

Connect the unit connection cable to the connector port on the lower part of the GL-R.
Removing the end cover on the upper part of the GL-R and connecting the unit
connection cable may result in GL-R failure.

Do not remove the end cover installed on the upper part of the receiver except when you
connect the series connection cable. If the end cover on receiver is removed, an error
occurs.

GL-R-M-NO3-E
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3-5 Cable Installation

Cable connection to the lower part of the GL-R (The unit connection cable and extension cable)

l The unit connection cable and extension cable can be used for both the transmitter and receiver.

M3 cross slot screws (Recommended tightening torque of 0.3 Nem)

Cable connection to the upper part of the GL-R (The series connection cable)

l Reference v The series connection cable can be used on both the transmitter and receiver.

1

2

M3 cross slot screws
(Recommended tightening torque of 0.3 Nem)

M8 cross slot screws

Endcover

When the GL-R units are wired by the one-line system, the end cover removed from the
upper part of the GL-R must be secured to the lower part with the screw. (Recommended
tightening torque of 0.3 Nem)

3-12
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KZ:8 Mounting Brackets

The proper installation of the device should be verified according to the procedure outlined
in [J] "Regular (periodical) inspection" (page A-11) in the event that maintenance requires

the removal of the device from its target equipment or the adjustment of its installation
position after its initial installation onto that target equipment. Failure to follow this
installation instruction may result in significant harm to the machine operators, including
serious injury or death.

\. Point Connect the cables to the GL-R before connecting the mounting brackets. If the mounting
brackets are connected before the cables, the cable may be disconnected or poor connection.
[ "Cable Installation" (page 3-11)

Adjustable angle mounting bracket (GL-RB01/GL-RB02)

\. Point If the length for a single GL-R unit is 1280 mm or greater, use the antivibration bracket for the
adjustable angle mounting bracket additionally as an intermediate support bracket.
For more information about the mounting position, see [T] "Dimensions" (page 7-12)

1 Insert the adjustable angle mounting bracket into the GL-R along the groove on the back side, as
shown in the following image.

Groove on the back side

2 Secure standard mounting bracket A to the GL-R with hexagon socket bolt 2 on the back side.

The space between bracket and the GL-R must be 2 mm or less.
o e

A=

0

T

Hexagon socket bolt 2 (M5, Length: 8 mm, width across flat: 3 mm)
A recommended tightening torque of 3 Nem

3 Adjust the installation angle of the GL-R for optical alignment and secure the standard mounting
bracket A to the GL-R with the hexagon socket bolt 1.

l There are three types of mounting directions according to the positions of hexagon socket bolt 1.
Additionally, the angle can be adjusted precisely in the range of 45°

Detection surface

Detection surface

Detection
surface

®Back mounting 945° mounting ©90° mounting

GL-R-M-NO3-E 313
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3-6 Mounting Brackets

Straight mounting bracket (GL-RB11) / L-shaped mounting bracket (GL-RB12)

\. Point If the length for a single GL-R unit is 1280 mm or greater, use the following antivibration
bracket additionally as an intermediate support bracket.
* If you use Straight mounting bracket, use Antivibration bracket for the straight mounting
bracket.
* If you use L-shaped mounting bracket, use L-shaped mounting bracket as an antivibration
bracket.
For more information about the mounting position, see [J] "Dimensions" (page 7-12)

1 Insert the mounting bracket into the GL-R along the groove on the back side, as shown in the fol-
lowing image.

Straight mounting bracket

Match lines of both straight mounting
bracket and GL-R unit.

Straight mounting bracket

—

Position of straight mounting bracket is
adjustable within range of 20 mm.

L-shaped mounting bracket

L-shaped mounting
bracket

2 Secure the mounting bracket to the GL-R with hexagon socket bolt on the back side.

- ]
MLQOOF

I

Hexagon socket bolt 2 (M5, Length: 8 mm, width across flat: 3 mm)
A recommended tightening torque of 3 Nem

3-14 GL-R-M-NO3-E



3-6 Mounting Brackets

No dead zone mounting bracket (GL-RB21)

\. Point * If the length for a single GL-R unit is 1280 mm or greater, use the antivibration bracket for
the adjustable angle mounting bracket additionally as an intermediate support bracket.
For more information about the mounting position, see ] "Dimensions" (page 7-12)
* For GL-R08H and GL-R04L, attach one bracket to the transmitter and receiver respectively.

1 Install the no dead zone mounting bracket to the machine.
The screws for installation on the machine are not supplied. Please acquire on your own.

| When installed in front direction ‘ | When installed in 90° direction ‘

2 Insert the stoppers on the no dead zone mounting bracket into the GL-R along the groove on the
back side of the GL-R, Then, the no dead zone mounting bracket must be loosely secured on a
temporary basis with a hexagon socket bolt.

At this point, you can adjust the installation angle of the GL-R while the no dead zone mounting bracket is
secured to the GL-R.

15° 15°

4 After adjustment of the installation angle, the no dead zone mounting bracket must be secured
tightly with a hexagon socket bolt. (Recommended tightening torque of 3.0Nem)

l Remove the GL-R from mounting bracket as follows after the hexagon socket bolt is loosed.

GL-R-M-NO3-E 3-15
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3-6 Mounting Brackets

Antivibration bracket for the adjustable angle mounting bracket (GL-RB32)

If the length for a single GL-R unit is 1280 mm or greater, and you use the adjustable angle mounting
bracket or no dead zone mounting bracket, use the antivibration bracket for the adjustable angle mounting
bracket additionally as an intermediate support bracket.

For more information about the mounting position, see [T] "Dimensions" (page 7-12).

1 Install the antivibration bracket for the adjustable angle mounting bracket to the machine.
The screws for installation to the machine are not supplied. Please acquire on your own.

c, M5 or M6

2 Insert convex A on the back side of the elastomer part into the groove on the metal part.

‘ When installed in front direction | ‘ When installed in 90° direction ‘

@/ Rubber

! @/;—//4 Convex A

Metal part

3 Insert convex B on the antivibration bracket into the GL-R along the groove on the back side of the
GL-R.
The vibration from the machine to GL-R is suppressed by the antivibration mounting bracket between the
machine and GL-R. The GL-R must be installed on the machine with the mounting brackets.

@
Il

C\ /1 /L/

)
|
A
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3-6 Mounting Brackets

Antivibration bracket for the straight mounting bracket (GL-RB31)

If the length for a single GL-R unit is 1280 mm or greater, and you use the straight mounting bracket, use
the antivibration bracket for the straight mounting bracket additionally as an intermediate support bracket.

For more information about the mounting position, see [T1 "Dimensions" (page 7-12).

1 Install the hexagon socket bolts and spacers to the machine. The bolts and spacers are delivered
with the bracket. (Recommended tightening torque of 4Nem).

-

t) _ Spacers (thickness 2 mm)
i @\ Washers (thickness 2 mm)

2 Insert the antivibration elastomer into the hexagon socket bolts.

=

Hexagon socket bolts (M5, length 2 mm, width across flat: 4 mm)

\

(((((((@(@ L\

m@—

3 Insert the antivibration elastomer into the GL-R along the groove on the back side, as shown in the
following image.

Insert certainly

‘. Point Push the antivibration mounting bracket tightly to make sure that the antivibration elastomer
is inserted into the groove on the GL-R.

GL-R-M-NO3-E 317
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3-7

1 Fit one side hook of the front protection cover along the side line of GL-R. Then fit in the another

side hook to the GL-R.

Front Protection Cover

/

2 Adjust the position of the front protection cover so that the edge is even with the GL-R.

3-18

Adjust the edges so they are even

\. Point When the front protection cover is installed, the maximum operating distance is shortened as

follows.

Maximum operating distance

Number of front protection cover installed
GL-RF GL-RH GL-RL

One cover (on the transmitter or receiver) 9.5 m 145m

Two covers (on the transmitter and receiver) 9m 14 m

GL-R-M-NO3-E



X218 Optical Alignment

Ensure the following prior to optical alignment

* No interruption in the detection zone of the GL-R.
* The surface of the transmitter and the receiver are clean.

Alighment procedure

1. Both the transmitter and receiver must be installed facing each other. Adjust the angle of the mounting
brackets until the center indicators lights up green.
The top and bottom center indicators show the light reception status of the top and bottom beam axes.
Adjust the misaligned beam axes by observing these indicators.
1 "Function Indicators and 7-segment Display" (page 5-2)
[ "Center Indicator" (page 5-4)

2. Alignment must be completed at the center of the angle range in which the "OSSD" indicator remains
green.

3. After completing optical alignment, the screws for the mounting brackets must be secured.
Angle adjustment bracket: 3Nem
No dead zone mounting bracket: 3Nem

\. Point If all center indicators do not light up green even though the optical alignment for the GL-R

has been completed, check the following points:

* At first, try to do the alignment for the top and bottom beam axes.

* The transmitter and receiver are installed at same level to each other.

¢ The part of machine onto which the transmitter is installed and the other part of machine
onto which the receiver is installed must be fixed and parallel to each other.

* When the optical synchronization system is applied, the center indicators on the transmitter
are all OFF.
11 "1-2 Part Description" (page 1-10)

GL-R-M-NO3-E 319
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3-8 Optical Alignment

Alignment using laser alignment tool

This laser alignment tool (model: GL-R1LP) can be used to assist optical axis alignment. You can shorten
the time of the optical axis alignment, or roughly align the optical axis even when the power to the GL-R is
not turned on.

1 Align the GL-R1LP with the top of the transmitter, and then
turn on the GL-R1LP. Align the optical axis so that laser
light strikes the upper center of the opposite receiver.

To ensure the GL-R1LP does not fall, use your hand
NoTICE to support the GL-R1LP while using it.

2 In the same way, align the GL-R1LP with the bottom of the
transmitter, and then adjust the optical axis.

3 Align the GL-R1LP with the upper part of the opposite
receiver, and then adjust the optical axis.

4 In the same way, align the GL-R1LP with the bottom of the
receiver, and then adjust the optical axis.

3-20 GL-R-M-NO3-E
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Precautions on Wiring and Power Supply

The two OSSD outputs provided in the GL-R must both be used to establish a safety-
related machine control system. Establishing a safety-related machine control system
with just one OSSD output cannot be done because a potential OSSD output malfunction
could result in significant harm to the machine operators, including serious injury or
death.

When using PNP output cables, do not cause a short circuit between the OSSD output
and +24 V. Otherwise, OSSDs stay ON and create a dangerous situation.

When using PNP output cables, be sure to connect the load between the OSSD and 0 V to
avoid a dangerous situation. If the load is incorrectly connected between the OSSD and
+24 V, the logic of OSSD operation will be reversed, and then turn ON when the GL-R
detects the interruption in the detection zone. This is a dangerous situation.

When using NPN output cables, do not cause a short circuit between the OSSD output
and 0 V. Otherwise, OSSDs stay ON and create a dangerous situation.

When using NPN output cables, be sure to connect the load between the OSSD and + 24 V
to avoid a dangerous situation. If the load is incorrectly connected between the OSSD and
0V, the logic of OSSD operation will be reversed, and the OSSD will turn ON when the GL-
R detects the interruption in the detection zone. This is a dangerous situation.
Regardless of whether the cables are PNP or NPN type, you must fulfill the requirements
of Clause 9.4.3 in IEC60204-1: 2005 for protection against maloperation due to earth fault.
All outputs, other than OSSDs, are not allowed to be used as safety outputs for a safety-
related machine control system. Usage of these output functions, other than OSSDs, as a
safety output could result in serious injury or death.

To avoid the risk of electric shock, do not connect any of the GL-R inputs to DC power
sources outside of the range of 24 V DC +20% or to any AC power source.

To avoid the risk of electric shock, be sure that any hazardous voltage is isolated from all
wiring of the GL-R with reinforced insulation or double insulation.

Do not install the electric wiring of the GL-R together with or in parallel with any high-
voltage electrical or power lines.

Power supply

In order to meet the requirements laid out in IEC61496-1, UL61496-1, EN61496-1 and UL508, the power
supply for the GL-R must meet the conditions listed below.

+ A rated output voltage of 24 V DC (SELV, Overvoltage Category II) within +20%.

» Double insulation or reinforced insulation between the primary and secondary circuits.

Output holding time of 20 ms min.

+ A power supply must meet the requirements of the electrical safety and electromagnetic compatibility
(EMC) regulations or standards in all countries and/or regions where the GL-R is used.

» A secondary circuit of power supply (output) must meet the requirements for Class 2 Circuits or Lim-
ited Voltage/Current Circuits specified in UL508, if the GL-R is used in United States or Canada.

If the power supply for the GL-R is shared with other electronic devices, voltage reduction
to the GL-R may occur due to the temporary increase of the current consumption on these
devices, or the GL-R may be affected by the noise generated by these devices. When these
situations occur, the GL-R may go into error condition. It is therefore strongly
recommended that the power supply for the GL-R is dedicated solely for use with the GL-R,
the muting device connected to the GL-R and the load for the GL-R. It should not be shared
with other machines, devices or electronic devices.

4-2
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:2¥ 8 1/0 Circuit Diagram

Output circuit (PNP type cable) Output circuit (NPN type cable)
i Brown i Brown
24V ,_|<;I_< +24V
¥
. N e
Black or White /] 5
&
Main Main s
circuit Q circuit
o
% Black or White
2
o
' ® e— OV ' Py ov
T Blue T Blue
Input circuit (PNP type cable) Input circuit (NPN type cable)
i Brown i Brown
|« «_r 24V ,—0_|4—¢— +24V
Main ° \W Main (Input line)
circuit (Input line) circuit
A Iy 1
Blue T Blue
—O——— 0 \ > L2 ov

Non safety-related output circuit (NPN Cable / PNP Cable)

i Brown

+24 V
\ J
A
(Output wire)
p O External device
Main
circuit

Blue

oV

l » Grey wire (FE) is electrically-connected to the light curtain body case.

» The light curtain body case and internal power signal lines are coupled by capacitor (3 kV, 100 pF).

GL-R-M-NO4-E
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V.BX 8 Cable Color and Pin Position

\. Point * When the synchronization wire 1 or 2 is not connected, the GL-R operates in optical

synchronization system.
11 "wiring System" (page 2-2)

* When optical synchronization system or one-line system is applied, the input and output
functions on the transmitter are not available.

* The functions assigned to the input and output may differ according to the configuration
when setting through the configuration software.
(11 "Chapter 6 Setting Method Using the Configuration Software" (page 6-1)

Pin position (default)

B 5-core cable

Assigned function
Pin No Wire Color
Transmitter Receiver

1 Brown +24 V +24 V
2 White (Not in use) OSsD2
3 Blue oV ov

4 Black (Not in use) OSSD1
5 Grey FE FE

l Reference - M12 connector male pin assignment

M12 connector female pin assignment

U U
® @ ® @
® ®
@ @ ® O
B 7-core cable
i i Assigned function
Pin No Wire Color
Transmitter Receiver
1 White Wait input 0SSD2
2 - (Not in use) (Not in use)
3 Black Error output OSSD1
4 Brown +24 V +24 V
5 Orange Synchronization 1 (RS485_+) Synchronization 1 (RS485_+)
6 Orange/Black Synchronization 2 (RS485_-) Synchronization 2 (RS485_-)
7 Blue oV oV
8 Grey FE FE

l Reference - M12 connector male pin assignment

4-4

M12 connector female pin assignment

GL-R-M-NO4-E



4-3 Cable Color and Pin Position

B 11-core cable

Assigned function
Pin No Wire Color

Transmitter Receiver
1 White Wait input 0SSD2
2 - (Not in use) (Not in use)
3 Black Error output OSSD1
4 Yellow Override input RESET input
5 Orange Synchronization 1 (RS485_+) Synchronization 1 (RS485_+)
6 Orange/Black Synchronization 2 (RS485_-) Synchronization 2 (RS485_-)
7 Blue oV oV
8 Red Muting lamp output AUX (auxiliary) output
9 Red/Black Muting input 2 EDM input
10 Brown +24 V +24 V
11 Pink Muting input 1 Interlock selection input
12 Grey FE FE

l Reference - M14 connector male pin assignment

through the configuration software.
Detail information for the output functions, see [J] "Non Safety-Related Outputs" (page 2-36)

GL-R-M-NO4-E

M14 connector female pin assignment

l The Error output and AUX output function can be changed to other non safety-related output function

4-5
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4-3 Cable Color and Pin Position

Pin position (when not default output functions are assigned)

The functions assigned to the input and output may differ according to the configuration when setting
through the configuration software.

[I1 "Chapter 6 Setting Method Using the Configuration Software" (page 6-1)

su!J!M E
|

Transmitter: 7-core cable

Receiver: 11-core cable

When "Assign Muting input to receiver" is selected.
0 "(1) Muting" (page 6-17)

® When "Apply EDM" is not selected and the interlock function can be configured.

4-6

Pin No | Wire Color Assigned function Pin No | Wire Color Assigned function
1 White (Not in use) 1 White 0OSSD2
2 - (Not in use) 2 - (Not in use)
3 Black Error output 3 Black OSSDA1
4 Brown +24 V 4 Yellow RESET input
5 Orange Synchronization 1 (RS485_+) 5 Orange Synchronization 1 (RS485_+)
6 Orange/Black Synchronization 2 (RS485_-) 6 Orange/Black Synchronization 2 (RS485_-)
7 Blue oV 7 Blue oV
8 Grey FE 8 Red Muted condition output
9 Red/Black Muting input 1
10 Brown +24 V
11 Pink Muting input 2
12 Grey FE

® When "Apply EDM" is selected and the interlock function mode is automatic restart.

Transmitter: 7-core cable

Receiver: 11-core cable

Pin No | Wire Color Assigned function Pin No | Wire Color Assigned function
1 White (Not in use) 1 White 0OSSD2
2 - (Not in use) 2 - (Not in use)
3 Black Error output 3 Black OSSDA1
4 Brown +24 V 4 Yellow Muting input 1
5 Orange Synchronization 1 (RS485_+) 5 Orange Synchronization 1 (RS485_+)
6 Orange/Black Synchronization 2 (RS485_-) 6 Orange/Black Synchronization 2 (RS485_-)
7 Blue oV 7 Blue oV
8 Grey FE 8 Red Muted condition output
9 Red/Black EDM input
10 Brown +24 V
11 Pink Muting input 2
12 Grey FE

l When "Assign Muting input to receiver" is selected on the configuration software, the muting related
inputs are not available on the transmitter. Accordingly, the 11-core cable cannot be used for the
transmitter.

GL-R-M-NO4-E



4-3 Cable Color and Pin Position

B When "Apply muting bank" is selected.

0 "(1) Muting" (page 6-17)
Transmitter: 11-core cable

Receiver: 11-core cable

Pin No | Wire Color Assigned function Pin No | Wire Color Assigned function
1 White Muting bank input 1 1 White 0OSSD2
2 - (Not in use) 2 - (Not in use)
3 Black Error output 3 Black 0OSSD1
4 Yellow Muting bank input 2 4 Yellow RESET input
5 Orange Synchronization 1 (RS485_+) 5 Orange Synchronization 1 (RS485_+)
6 Orange/Black Synchronization 2 (RS485_-) 6 Orange/Black Synchronization 2 (RS485_-)
7 Blue oV 7 Blue oV
8 Red Muting lamp output 8 Red AUX (auxiliary) output
9 Red/Black Muting input 2 9 Red/Black EDM input
10 Brown +24 'V 10 Brown +24 V
11 Pink Muting input 1 11 Pink Muting bank input 3
12 Grey FE 12 Grey FE

® When "Built-in indicator mode" is selected.
11 "Display setting (Center indicator)" (page 6-22)

Transmitter: 11-core cable

Receiver: 11-core cable

Pin No | Wire Color Assigned function Pin No | Wire Color Assigned function
1 White Built-in indicator input red 1 White 0OSSDh2
2 - (Not in use) 2 - (Not in use)
3 Black Error output 3 Black OSSDA1
4 Yellow Built-in indicator input green 4 Yellow RESET input
5 Orange Synchronization 1 (RS485_+) 5 Orange Synchronization 1 (RS485_+)
6 Orange/Black Synchronization 2 (RS485_-) 6 Orange/Black Synchronization 2 (RS485_-)
7 Blue oV 7 Blue oV
8 Red Muting lamp output 8 Red AUX (auxiliary) output
9 Red/Black Muting input 2 9 Red/Black EDM input
10 Brown +24 V 10 Brown +24 V
11 Pink Muting input 1 11 Pink Interlock selection input
12 Grey FE 12 Grey FE

l « The Error output and AUX output function can be changed to other non safety-related output
function through the configuration software.
Detail information for the output functions, see [T] "Non Safety-Related Outputs" (page 2-36).

» When "Built-in indicator mode" is selected on the configuration software, the synchronization 1 and
2 must be connected between the transmitter and receiver. The built-in indicator mode cannot be
available in optical synchronization system.

» The 7-core cable can be used for the receiver.

GL-R-M-NO4-E
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.27 8 Cable Specification

(1) Cable length

1. Optical synchronization system and wire synchronization system
The sum of the length for the unit connection cable and extension cable must be 30 m or less. This
limitation applies separately to the entire transmitter cable setup and the entire receiver cable
setup. There is no limitation for the total length of series connection cables when the GL-R is con-
nected in series.

2. One-line system

The sum of the length for all of the unit connection cables, extension cables and series connection
cables must be 30 m or less.

4-8

A HY\\[c]4:¥ | * The series connection cable cannot be cut or extended. If the cable is cut or extended,

» Cables must be within the lengths specified. Failure to follow this specification may cause
improper operation of safety functions, and may create a dangerous situation.

safety features may not operate properly. Do not allow this to happen as it is extremely
dangerous.

(2)

(3)

\

Minimum cable bending radius : 5 mm

Identification of connector cables

Connector

Connector colors
PNP output type cables or series connection cables : Black connectors
NPN output type cables : Grey connectors

Point PNP output type cables and NPN output type cables cannot be used at the same time (mixed
wiring is not possible). One type of cable must be chosen based on the application.

GL-R-M-NO4-E
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Examples of Wiring

when configuring through the configuration software.
[ "cable Color and Pin Position" (page 4-4)

* If any input or output wires remain open (completely disconnected), they must be capped.
* The functions assigned to the input and output may differ according to the configuration

Symbols

R1, R2
K1, K2

K3

S1

S2

s3

S4, S5, S6
L1

P1, P2

M

PLC

: External device (Safety PLC, Safety relay unit, etc)

: External device (Force guided relay, magnet contactor, etc)
: Solid state contactor '

: Switch used for reset input

: Switch used for wait input

: Switch used for override input

: Switch used for muting bank inputs

: Muting lamp (Incandescent lamp or LED lamp)

: Muting device (Self-contained photoelectric sensors, etc.)
: 3-phase motor

: For NON SAFETY-RELATED system control use '

*1  These are NON SAFETY-RELATED components

l Reference e

GL-R-M-NO4-E

» Grey wire (FE) is electrically-connected to the light curtain body case.

» The light curtain body case and internal power signal lines are coupled by capacitor (3 kV, 100 pF).
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4-5 Examples of Wiring

Optical synchronization system

5-core cable

ver:

5-core cable, Recei

® Transmitter

foin (33)

| [ Receiver | |

AAAA

The transmitter and receiver can operates
on individual power supply in optical

synchronization system.

anig (A 0)
)

UM (2asso) &
=

oeig (+asso)

umoug (A 2+)

umoug (A ¥2+)
>oe|g (asn ul JoN)

| [Transmitter| |
m 81U (85N Ul 10N)
s anig (A 0)
2 I
ks Aa19 (34) '
i
Aa19 (34)
anig (A 0) =
- o
[TReceiver ] | s €asso) =
AAAAA oelg (1aSSO)
umoug (A v2+)
Q@ .I_ a
o
[
o umoug (A ¥2+)
5
f=3 | [Transmitier| | oeta (Eon tion)
=
3 HUM (8sn Ul 1ON)
o anig (A 0)
pd ’
T foin (34) '
—_
=
Z

Wiring

(2) NPN output cable

SISYEE)]

| [ Receiver | |

ANAAA

| [Transmiter| |

anig (A 0)
)

enum (2asso)
A

soerd (1ass0) & |

umoug (A ve+) |

umoig (A +2+) 1

>oe|g (asn ul JoN)

SHUM (sn ut JON)

anig (A 0)

Koio (34)

L2IXEE))

| [ Receiver | |

ANAAA

| [Transmiter| |

anig (A 0)
)

anum (2asso)
Q)

oeig (1ass0) &

umoug (A ¥2+)

umoug (A v2+)
oe|g (9sn ul JON)

SHUM (8sn ul 10N)

anig (A 0)

foin (34)

GL-R-M-NO4-E
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4-5 Examples of Wiring

® Transmitter: 5-core cable, Receiver: 11-core cable,
When using the EDM function and interlock function

(1) PNP output cable l The transmitter and receiver can operates
on individual power supply in optical

synchronization system.

JenIwsuRl ]

l J1anIg0eY I

(FE) Grey

(0 V) Blue

(+24 V) Brown
(OSSD1) Black
(OSSD2) White
(0 V) Blue

(FE) Grey

(AUX output) Red

(Not in use) Black

(Not in use) White
X (EDM input) Red/Black
(Reset input) Yellow

3
23

©®

O

(Interlock mode selection input) Pink

I | LN
K1; K2

e &

|
3
)
5
3
=
5

[

l JanIgoeYy I

®
®
)
&)
)
),
g
27

> x x > = X
gl S| £ & ¢ HEIEIEIFRFEIRE
ol @l z| @l g Qagmoﬂ:mﬁf-};
ol s Z| 3| @ o =Y = I e I -1 Y =
cf of 8 2|= Slal alelel gl 2| 5| 2
Sl 2 2 | ol @ 3l 2l 2| ¢
s| £« Y|l | @ gl £| 8

= =] < |l Q| o Xl =S| =| B
S| ©° =| = 21 2| &l ¢

2| € sggg
Kt/ = 8

o

£

<

[5]

S

g

£

1K3— ouT | | IN
K1; K2

I8 =
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4-5 Examples of Wiring

B When the muting input function is assigned on the receiver cable.

l » The 11-core cable cannot be used for the transmitter.
« If the 5-core cable is used for the transmitter, the GL-R operates by optical synchronization system.

® Transmitter: 5-core cable, Receiver: 11-core cable
When not using the EDM function and using the interlock function

(1) PNP output cable l The transmitter and receiver can operates
on individual power supply in optical

synchronization system.

=—————»>_2 .

5 by
E = —————— 2
g» — > g»
Fle—/———————= |5
< =

]

Orange/Black (Not in use;
gl 2| 2| 5| s HEHEEIEEEREE
6|l @l z| ol £ Sl n| =l 2| O o 3| =
al = 3| = 2 s = Z| sl =] 5| 3| =| &
el of & 2|5 s|al 8§l c| & & 5| s
el S S|« < @» ol ~ 3 al &
c E=N B (%) @» = | £
= =l & |l Q| & S| = =| o
<] <] =| = 21 3 | £
Z| sl &l 3| 3
HERE
® ® HE
(o) HE
= S1
<
s|3
PLC P
Black”! P1
<
z|3
@ o
*1 PNP output Black™"
(2) NPN output cable
| |
S b
o [0]
g 8
3» =.
g 3
[ |
> ) o x x ol o >| 5| =« z] x
ol 3| = e Sl E| 2| ¢ 2| § sl £
s| 2| £f & §l 5| 2| of £f &| 5| <
—_ < — — | ~ = = > N
w > T ) e & > W S| © -
el of & 2 al al el L] £ & 51 32
S2 a g %) 2 E al &
£ £ (%] » ol = £l £
5| B el o s| sl 8| 2
2| £ s &l 3| 3
HERE
® ® E
5| 2| W\
= S1
<
s|3
PLC P
Black”! P1
<
2|3
=15
*1 NPN output Black™
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4-5 Examples of Wiring

® Transmitter: 5-core cable, Receiver: 11-core cable

When using the EDM function and not using the interlock function

(1) PNP output cable

=——>— |
35 ]
3|l—/—/——— 3
g [— ¢
H I0tooL 3
il §— "2
|

(FE) Grey
(0 V) Blue
(0 V) Blue

(OSSD1) Black

(Not in use) White
(Not in use) Black

{=)
o/
{X)
=/

O

l Reference - The transmitter and receiver can operates

(EDM input) Red/Black
(Muting input 2) Pink

(Muting input 1) Yellow

X
N

(Muted condition output) Red

x
N

on individual power supply in optical
synchronization system.

1K3—OUT||IN

Black™"

| _Blue

Brown
| T |
=

eI &

=>
5 ]
o => [0}
3 @,
E3 <
3 — @
|

*1 PNP output

Black™"

Blue
Brown
H
N

Orange/Black (Not in use,
> () [ x c c x Q () > el = % =
@ =] = [3] [} = =] [ [0} £
s| 2| £f | 2 el & 5l =2| 5|z gl 8=
= < 21 a a | 2 = = =] > 3| «
w > m 2| = | = <l 2wl 2| = gl =
Ll 2| o al > > al al el gz =| 3
2 = S| 2| @ 3| s 2| £
£l £1 ¢ ¥ 81 9 c|l & E£| ©
| 8|~ =1 el ¢ sl ol =| £
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s| 51 1.2
O | |52«
2
© :
K2
]
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—hor pLe
— 2
(s}
— *1 NPN output Black'!
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4-5 Examples of Wiring

One-line system

® Transmitter: Series connection cable, Receiver: 5-core cable

SIYEE)]

[TReceiver] ]
AAA

| [Transmiter| |

(1) PNP output cable

n o

anig (A 0)
)

oM (2ass0)
A\

oeig (1aSS0)

umoig (A ve+)

(2) NPN output cable

SYEE)]

anig (A 0)

\ oy

Teceer] | o @ass0r D
~\

AAAA soeig (1aSs0)

umoig (A 2+)

| [Transmittr]| |

GL-R-M-NO4-E
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4-5 Examples of Wiring

® Transmitter: Series connection cable, Receiver: 11-core cable
When using the EDM function and interlock function

(1) PNP output cable

n Wiring

4-15

IN

ouT
PLC

uld (indur uonosjes epow Yoouaul) Sjuld (indur uonos|as spow 3oous)u|)
MojjoA (indul jesay) \H& MOJ|oA (indul josay) \H&
h N N h N N
oeigped (ndunally g oeig/ped (ndunally g
pey (indino xNv) z pey (indino xNv)
I
a9 (34) L a9 (34)
anig (A 0) 51 o anig (A 0)
ANUM (. ) @ °f = ANUM (. ) @
[Treceiver] | i (20550 [Trcceiver] | MM (20550
3oelg (LASSO) | 3oelg (LASSO)
| & umamrves A ——1 | & uwmomaves
% 5 : ﬁﬁﬁ % 5
=1 5 X =1 5
020 020
3 3 5
: 1] :
28 o 5 %8
I 8 N4 o s
o O _ o O
X

=

=

(2) NPN output cable

K1 K2

e
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4-5 Examples of Wiring

Wire synchronization system

\. Point When using wire synchronization system, turn on the transmitter and receiver at the same
time. Otherwise, the communication error (E20) will occur.

l Different core number cables can be used for the transmitter and receiver at the same time.
For example, using the 11-core cable for the transmitter and 7-core cable for the receiver.

® Transmitter: 7-core cable, Receiver: 7-core cable

(1) PNP output cable

JopwsueI |

> ol o] x| c cl|l x| o] o >
o 3| £| 8| 2 | g 2| 2| @
Sl @l 2| m| 8 °l @ 2| 2|6
= < [id] [ =| =~
wl = = =] =~ | = | 2| w
Ll ef 5] 3= > a| al el

ol 5| 3 | @ o

Sl 5| & ql |l

= 2| | 9| o

(ﬂe ~ =

2| a

€@ ®
S2

PLC

(2) NPN output cable

g 3| 2| 8| € s| 3| 2| 8| @
ol @) £l z| 8 sl 2] £| 2| o
—~| < o o | —~
wl] > = =| ~ ,\;:a>|_u
Ll e 5] 28|= > al ale|lL
al 5| % | 9| o
Sl 5| & qal 9l o
= =| | O o
ol o - =
=3 i
® @
S2

PLC
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4-5 Examples of Wiring

11-core cable

iver:

11-core cable, Rece

® Transmitter

When using the EDM function and interlock function

(1) PNP output cable

Trecover] ]

Transmitter

Wiring

Orange (Synchronization 1)

Orange/Black
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4-5 Examples of Wiring

® Transmitter: 11-core cable, Receiver: 11-core cable
When not using the EDM function or interlock function

(1) PNP output cable

Jepiwsuel]

*1  When the EDM function is selected as "not applied" by the
configuration software, the connection between Red and
Red/black wire is not needed.

*2  When not using the reset input wire to reset from an error

condition, connect the yellow wire of the receiver cable to

the +24 V source.
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Brown Brown

(2) NPN output cable
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*1 When the EDM function is selected as "not applied" by the
configuration software, the connection between Red and
Red/black wire is not needed.

*2  When not using the reset input wire to reset from an error

condition, connect the yellow wire of the receiver cable to

the 0 V source.
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4-5 Examples of Wiring

B When using the muting bank function.
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4-5 Examples of Wiring

® Transmitter: 11-core cable, Receiver: 11-core cable
When not using the EDM function and interlock function

(1) PNP output cable

*1  When the EDM function is selected as "not applied" by the
configuration software, the connection between Red and
Red/black wire is not needed.

*2  When not using the reset input wire to reset from an error

condition, connect the yellow wire of the receiver cable to

the +24 V source.
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(2) NPN output cable

*1 When the EDM function is selected as "not applied" by the
configuration software, the connection between Red and
Red/black wire is not needed.

*2  When not using the reset input wire to reset from an error

condition, connect the yellow wire of the receiver cable to

the 0 V source.
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5-1

Transmitter

Function Indicators and 7-segment Display

Receiver

7-segment display —_— |

1-HOZH-1D
H-HOZH-1D

Function indicator

il

slojedlpu n

Visuses]
I

il
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/
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O

©

Function indicators

Transmitter Receiver
Name Indicator Description Name Indicator Description
POWER | Light ON Power ON (Transmitter) Light in 0SSD OFF
(Orange) | Light OFF Power OFF (Transmitter) red
UGHON | 51 condion 0S80 gy OSSDON
(Red/Green) — - —
Blinking o Blinkingin | Amount of received light is unstable.
slowly Muting input 1 ON green (Alert output OFF)
?AOUr:rIIEge) Muting input 2 ON or Light OFF | Power OFF (Receiver)
Blinking Muting input 1 ON and Light ON | Interlock condition
Muting input 2 ON INTERLOCK Blinking Interlock reset ready condition
Light OFF Mut?ng ?nput 1 OFF and (Yellow) (Interlock reset ready output ON)
Muting input 2 OFF Light OFF | No interlock or error condition

*  When optical synchronization system is applied,
only the "POWER" indicator turns ON on the
transmitter. [J1 "Wiring System" (page 2-2)

5-2

1 "Alert output" (page 2-39)
[T "Interlock reset ready output" (page 2-40)

GL-R-M-NO5-E



5-1 Function Indicators and 7-segment Display

7-segment display

B Upon power-up

The segment LEDs light up in the following sequence during start-up according to the synchronization

between the transmitter and receiver (approx. 2.5 seconds or less).

Wire synchronization system or

Optical synchronization system

one-line system Channel 0 Channel A Channel B H
)| - (] [
I Z I O 5
g
=
. . . °
B During normal operation (other than error condition) é
Condition Display
Applying the reduced resolution function or fixed blanking function. "—
Wait input is activated. : ”
Muting input 1 is activated.
Muting input 2 is activated.
Muting input 1 and 2 are both activated™"
Applying the muting function ) - '
or override function. Muted condition ] :>, = = = = ’
t |
Override input is activated )
Override condition. L MR
|
Other than those above. Turn OFF

*1 When not in the muted condition because conditions for initiation of muting are not met.
*2 When not in the override condition because conditions for initiation of override are not met.

B During error condition

The segment LEDs indicate the error number.

[ "Troubleshooting" (page A-2)

01 "OSSD" (page 2-6)

l When multiple GL-R conditions overlap simultaneously, the indication is according to the following priority.

1. Error condition

. Power up

. Override input
. Wait input

. Muting input 2
. Muting input 1

Nooar~hwiND

GL-R-M-NO5-E

. Reduced resolution or fixed blanking function
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Center

Indicator

Overview

Center indicators are present on both the transmitters and receivers.

B GL-RF

A\

]

)
Beam axis

Center indicator
(Upper)

Center indicator
(Middle)

Center indicator
(Lower)
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Number of center indicators
= ( Number of beam axis +1) /8 - 1
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Beam axis

Center indicator
(Upper)

Center indicator
(Middle)

Center indicator
(Lower)

Number of center indicators
= ( Number of beam axis )/ 4

B GL-RL

I

(Upper)

Jo

(Middle)

o

(Lower)

Number of center indicators
= ( Number of beam axis ) / 2

Center . . . Blinking
indicator Light OFF red light green light red light
o Although the top beam axis is
Top beam axis is
Upper unblocked, the others are
blocked
blocked No interruption
Top beam axis or Although the top and bottom | is present in
Middle bottom beam axis is beam axis are unblocked, the | detection zone | Error condition
blocked middle beams are blocked of the GL-R.
Bottom beam axis is | Athough the bottom beam (clear)
Lower axis is unblocked, the others

blocked

are blocked

l » When the GL-R operates in optical synchronization system, the center indicators on the transmitter

light OFF.

 In the case of series connection, the indicators on each unit indicate independently according to

their condition. [T] "Series connection" (page 2-3)

» Applying the fixed blanking function to a beam reverses the clear and blocked status for that beam.

11 "Fixed Blanking" (page 2-31)

GL-R-M-NO5-E

Beam axis
Center indicator

Center indicator

Center indicator



5-2 Center Indicator

Changing the Indication Method for the Center indicator

The indication method for the center indicator can be changed via setting switch on the GL-R receiver or
through, the configuration software for the GL-R. Four options are possible, but differences exist between
the setting switch and configuration software.

1 "Chapter 6 Setting Method Using the Configuration Software" (page 6-1)

1 "1-2 Part Description" (page 1-10)

(O: Setting possible —: Setting not possible)

Settable Iltem
ttem Setting switch on the GL-R receiver Configuration software
Green Light OFF @) O
OFF - ©
Built-in indicator mode - ©)
State indicator mode - o

Green Light OFF

The center indicator is OFF when no interruption is present in detection zone of the GL-R (clear).
The center indicator lights up or blinks in red when the OSSD is in the OFF state or the GL-R is in error
condition.

OFF (deactivation of the center indicator)

The center indicator is always OFF.

Built-in indicator mode

This mode is available when the GL-R operates in wire synchronization system.
The 11-core cable must be used for both the transmitter and receiver.
The center indicator can be controlled externally by input signal from the unit connection cable.
The indication methods are as follows. The white and yellow input wires are found in the cable connected
to the transmitter.
Red light:  The white wire is activated.
Green light: The yellow wire is activated.
Light OFF: Both the white and yellow wires are not activated.
* When both the white and yellow wires are activated, the indicator lights in green.

State indicator mode

The center indicator lights or blinks to indicate the state of the GL-R based on previously-set conditions.
The following indicator state assignments are possible.

(v': Setting possible —: Setting not possible)

Indicator state
GL-R state Light OFF | Lightinred | Clnkingin | Lightin
green green
Waiting (Wait input ON) v v v -
Ready for interlock reset (Interlock-reset-ready output ON) v v v v
OSSD OFF v v _ _
Muting / Override (Muted condition output ON) 4 - v -
Alert (Alert output OFF) v - v v
OSSD ON v - - v

When multiple GL-R conditions overlap simultaneously, the upper conditions of the above table have priority.

GL-R-M-NO5-E 5.5
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5-2 Center Indicator

5-6

MEMO

GL-R-M-NO5-E
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Setting Method Using the
Configuration Software
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B¥ M Before Use

About the configuration software

The configuration software <Safety Device Configurator> integrates the safety device configuration
software made by KEYENCE. The <Safety Device Configurator> consists of the following four software

applications.

+ Safety light curtain GL-R Series configuration software <GL-R Configurators.
+ Safety light curtain SL-V configuration software <SL-V Configurator>.

+ Safety laser scanner SZ-V configuration software <SZ-V Configurator>.

» Safety laser scanner SZ configuration software <SZ Configurator>

i g Safety Device Configurator et S|

% SZ-V Configurator
& 5Z Configurator

u % GL-R Configurator
oo
SL-V Configurator
E=a

+ Configuration data can be made on PC even if the GL-R main unit is not connected.

» Configuration data can be sent if there is a receiver of the GL-R main unit. (Receiver of the main unit if

serial connection has been made.)
* When monitoring the operation status, connect the transmitter and receiver.

System Requirements

6-2

To use the configuration software, the following system requirements must be met.

CPU Comply with OS system requirements
Windows 8
. * Windows 8.1
Compatible OS™ Windows 10
Windows 11
Memory capacity 512 MB or more
Hard disk free space 500 MB or more
Communication interface USB 1.1 or more
Display XGA (1024x768) or greater, 256 colors or greater (High Color or better recommended)
Operating condition NET Framework 4.0 or 4.5 has been installed.™

*

Confirm system requirements of each OS separately.

*1  The OS supports Japanese, English, German, Italian, French, Spanish and Simplified Chinese.
*2 If ".NET Framework 4.0" has not been installed on the PC, "NET Framework 4.0" will be

automatically installed when this software is installed.
The following conditions must be satisfied to install ".NET Framework 4.0."

*Hard disk space: 1.2 GB or more just for .NET Framework 4.0 (For 64-bit platform: 2.1 GB or more)

*Windows Installer 3.1 or later versions has been installed.
Internet Explorer 5.01 or later versions has been installed.

GL-R-M-NO6-E



Installing the configuration software

This section describes how to install the configuration software.

Before Installation

Check the following before installation.

‘. Point Backing up the data is recommended in case of accidents such CD-ROM damage, etc.

B Free space on the hard disk

The configuration software can be installed only on a hard disk drive. 500 MB of hard disk space at the
installation destination are necessary. (1.2 GB are necessary for a PC onto which .NET Framework 4.0
has not been installed. (For 64-bit platform: 2.1 GB or more)) If the hard disk space is insufficient, secure
the space beforehand.

B Pre-installation Windows environment

The configuration software operates on Windows and it is installed on Windows.

B USB port

To send configuration data from a PC to the GL-R Series or to use the monitor function via a USB port,
ensure the USB port of the PC is ready to use. For the setting method, refer to the operation manual of
your PC.

B Help file
The help file for the configuration software has been created in PDF file format. Install Adobe Systems'
Adobe Reader to view this manual.
You can download the latest version of the Adobe Reader for free from the Adobe Systems Incorporated
web site: (http://www.adobe.com).

Downloading the configuration Software

The configuration software can be downloaded from KEYENCE homepage.

www.keyence.com/glb

If using in the environment where downloading software is not possible via the internet, contact your
nearest KEYENCE office or distributor.

GL-R-M-NO6-E 6-3
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6-2 Installing the configuration software

Installation Procedure

Execute "setup.exe" stored in the downloaded file.
After that, start installation according to the instruction of the installation program.
When installation ends successfully, the following five software applications are installed.
sIntegrated software <Safety Device Configurator>.
*GL-R configuration software <GL-R Configurator>.
*SL-V configuration software <SL-V Configurator>.
*SZ-V configuration software <SZ-V Configurator>.
*SZ configuration software <SZ Configurators.

\. Point Log on as a user having Administrator authority.

Uninstalling each software

Use "Programs and Features" on the Control Panel of Windows to uninstall each software.

‘. Point Log on as a user having Administrator authority.

6-4
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(EXM Connecting the GL-R Main Unit and PC

\. Point * To connect the GL-R main unit to the PC, the optional interface unit GL-R1UB and the

[A : miniB] type of USB cable are necessary.
[ "Software and Interface Unit" (page 1-9)

* Only one interface unit can be connected to one computer.

Part Names

B Interface unit GL-R1UB

: Bottom side

USB port (Mini B)

Lock lever

GL-R main unit connector

® Bottom side

Power indicator

* This lights up in green when
connected to the PC via the USB
PWR

cable.

GL-R-M-NO6-E

B GL-R receiver lower side

Interface unit connector (Receiver only)
* Remove the cover for connection.

6-5
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6-3 Connecting the GL-R Main Unit and PC

Connection Method

* Do not remove the black packing attached to the connector cover. If this packing is
removed, the protection structure IP65/67 rating cannot be guaranteed.

* Tighten the screw of the connector cover securely with the recommended tightening

torque. If the recommended tightening torque is not achieved, IP67 cannot be guaranteed.

1 Loosen the screws on the cover of the GL-R receiver's interface port and remove it.

&)
i

M3 cross screw
(Recommended

|~ tightening torque:
Y 0.3Nem)

2 Connect the interface unit to the receiver of the GL-R main unit. Insert it until the lock lever clicks.

Lock lever

3 Connect the USB cable to the interface unit and to the USB port of PC.

Connect to the USB port of the PC.

4 When the setting is complete, hold down the lock lever and pull out the interface unit. Finally, make
sure to tighten the M3 screws on the port cover. (Recommended tightening torque: 0.3Nem)

6-6 GL-R-M-NO6-E



M Main Screen Part Names

This section describes the part names and functions of the main screen.

{8 GL-R Configurator — [untitled eld]

Menu bar Fle  Communication  Log-in Authertication  Language  Help

Tool bar i s | Allogin X | 4 | Upload ta GL-R. ¢ | Download from GL-R.

Tab

Configuration for GL-R

= el i) N &

Unit configuration

A

Pluting Blanking Reduced resolution Interlock
Main area
-
il ufing
Qutput Indicator
Monitoring for GL-R
Monitoring B
Monitering

This bar indicates the functions available within the software.

Tool bar

This bar contains frequently used functions.

Icon

Description

Create a new configuration file.
[ "When "Create a new configuration file" is selected" (page 6-10)

Read out the created configuration file.
[0 "When reading the created configuration files" (page 6-11)

LE | [ | 2

Overwrite and save the contents being configured.
[ "6-8 Saving the Configuration Data" (page 6-15)

fic

Print the contents being configured.

ﬂ Log-in -ﬂ Log-ouk

To upload the configuration data to the GL-R main unit, connect the GL-R main unit and login.

[ "6-6 Login/Logout" (page 6-12)

= 1Upload ko GL-R.

Upload the configuration data to the connected GL-R main unit.
[ "6-7 Uploading the Configuration Data" (page 6-13)

¢E. ] Download Frorm GL-F.

Download the configuration data from the connected GL-R main unit.
[0 "When "Download a configuration file from GL-R" is selected" (page 6-9)

GL-R-M-NO6-E
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6-4 Main Screen Part Names

Tab

Click the tab to switch the items that can be set in the main area.

Item

Description

Home tab

Initial screen where each function setting, monitor and usable functions are easily viewed. Clicking
an image illustration can switch the main area.

Configuration tab

The main area is switched to the screen where the settings for safety function and non-safety
function can be made.
[ "6-9 Configuration Tab" (page 6-16)

Monitor tab

The main area is switched to the monitor screen.
[ "6-10 Monitor Tab" (page 6-23)

Main area

Create settings or monitor in this area. Displayed items are switched according to the selected tab.

GL-R-M-NO6-E



Starting and Exiting the GL-R Configurator

Starting the <GL-R Configurator>

Start the <GL-R Configurator> according to the following procedure.

\. Point Only one <GL-R Configurator> window can be run at a time.

1 Double-click the [KEYENCE Safety Device Configurator] shortcut icon on the desktop. If the icon
is not present on the desktop, select [All Programs (or Programs)] — [Safety Device Configurator]
or [GL-R Configurator] in [Keyence Applications].

Double-clicking the shortcut icon will display the Configurator selection screen.
Select [GL-R Configurator]. If the powered-on GL-R main unit is connected via USB, this item is skipped.

i g Safety Device Configurator et S|

% SZ-V Configurator
& 5Z Configurator

u % GL-R Configurator
Jlsvoom
SL-V Configurator
E=a

2 The GL-R Configurator starts with the main selection screen.

GlL-R Gonfigurator E]
Configuration

() Download a configuration File From GL-R.
(%) Create a new configuration File.

() Open a configuration file.

oK | [ Cancel

3 Select the desired software mode and click the [OK] button.

B When "Download a configuration file from GL-R" is selected

When [Download a configuration file from GL-R.] is selected, the configuration from the connected GL-R
main unit is downloaded and the software starts.

\. Point » Before selecting [Download a configuration file from GL-R] and clicking the [OK] button,
confirm that the PC and the GL-R main unit are properly connected with the USB cable.
* Confirm that the GL-R main unit is turned on.
* If the communication is aborted before downloading is complete, the configuration is not
reflected in the software. Click the [Download] button on the tool bar to read again, or create
a new configuration.

GL-R-M-NO6-E 6-9
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6-5 Starting and Exiting the GL-R Configurator

When "Create a new configuration file" is selected

When "Create a new configuration file" is selected, the [Unit configuration] dialog box appears.
When entering the model information for configuration, the GL-R configurator starts with the default value

for each setting.

()

GL-R Gonfigurator

Init: configur akian h‘)
(1) — —[ [ Download unit configuration From GL-R, ] ] I I
Sensar [| Type F @l4 (0,557 |][| GL-R47F (47axes) v |]
Main Unit
Unit note [| | ]— — )
4 N\
Semsor | TypeH 25 (0.98") v | | GL-R2BH (28axes) v|
Sub Linit: 1
Unik rioke: | |
(4)
Semsor  Typelwds (177 v | |GL-RIEL (16axes) v|
Unik rioke | |
. J
(5) [ Lockout i sub unit configuration is different From GL-R, ]
Item Description

(1) Download unit

configuration from GL-R.

Download the configuration of the connected GL-R main unit. (The existing model and settings
previously entered will be discarded and replaced with the downloaded information.)

(2) Main unit model

Select the minimum detectable object size and model (number of beam axes) of the main unit.

(3) Unit note

A note can be added to each unit. (Up to 10 double-byte characters, and 20 single-byte
characters.)

(4) Sub unit

For serial connection, select the checkbox and enter the sub unit information. (Up to 20 characters
regardless of double-byte character or single-byte character)
[0 "Series connection" (page 2-3)

(5) Error if sub unit
configuration is different
from GL-R.

The number of beam axes of the Sub Unit 1 and Sub Unit 2 can be memorized in the GL-R main
unit.

If the configurations are sent with this option selected and if the added sub unit has a different
number of beam axises from the number set on the GL-R Configurator, the configurator enters an
error state and cannot start.

Reference; The contents set here can be changed from the [Unit configuration] screen on the configuration tab

later.

[ "Unit configuration" (page 6-16)

6-10
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6-5 Starting and Exiting the GL-R Configurator

B When reading the created configuration files

When "Open a configuration file." is selected, the [Open] dialog box appears.

Open @gl
Laook jn: | |23 GL-R Configurator L o ¥ E'
5 Siver
IJen-Us

My Recent I2ja-2P
Docurments

Desklop

Iy Documnents

-
e
tdy Cornputer
2
My Metwork Files of type: GLD Files [*.gld) w

Selecting the <GL-R Configurator> file (*.gld) and clicking the [Open] button will open the configuration file.

Exiting the <GL-R Configurator>

To exit the <GL-R Configurator>, select [File] — [Exit] on the menu.
If the configuration contents have been changed, the confirmation dialog box is displayed to confirm if the
changed settings should be saved or not.

‘. Point When saving the configuration settings, click [Yes] to save the configuration file. If the [No]
button is clicked, the configuration contents are not saved and will be discarded.

GL-R-M-NO6-E 6-11
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Login/Logout

To upload the configuration data to the GL-R main unit, connect the GL-R main unit and login.

\. Point Login is only possible when the GL-R main unit is connected. "Connection Method" (page 6-6)

Login

:ﬂ] Log-in
n 1 Click the [Login] button on the tool bar.

The [Password entry] dialog box appears.

Password is required.

Log-out should be done
after configuration is completed.

« ]

2 Enter the 4-digit numeric password and click the [Login] button.
The dialog box is closed and the [Login] button is grayed out.

l Password default: "0000"

Change the password from the default value.
[ "Changing the password" (page 6-29)
[ "If you forget the password" (page 6-29)

aiemyos uoneinbiyuo) ayy buisn poyrs Bumes

\. Point If a communication error occurs during login, it will automatically logout. When this occurs,
check the connection status and login again.

Logout

'ﬁ; Log-ouk

Press the [Logout] button on the tool bar.
The [Logout] button is grayed out after logout.

6-12 GL-R-M-NO6-E



(XYMl Uploading the Configuration Data

Configuration data created on the GL-R Configurator can be transferred to the GL-R main unit.

When the receiver of main unit is replaced, make sure to upload the configuration data
A DANGER again.

\. Point * When the model configuration of the sub unit is changed after the configuration is
transferred, the GL-R main unit may not start (Error occurs.), depending on the setting. In
this case, set the model configuration and upload the data again.

* Login is necessary to upload the configuration data.
11 "6-6 Login/Logout" (page 6-12)

* If the main unit configuration model [Unit configuration] differs from the connected GL-R
main unit, the configuration data cannot be uploaded.

* Even if the sub unit configuration model [Unit configuration] differs from the connected GL-
R main unit, the configuration data can be uploaded.

= Upload to GL-R.

Click the [Upload to GL-R] button on the tool bar.

‘. Point When the configuration data is uploaded, the original configuration in the GL-R main unit is
replaced. Click the [Download from GL-R] button on the tool bar as necessary to, download
the configuration and save it.

[ "6-8 Saving the Configuration Data" (page 6-15)

The [Confirmation] dialog box appears.

GL-R Gonfigurator

'\_\, The configuration data will be uploaded to GL-R.
L e it OK?

[ ok | J

Click the [OK] button.
The first page of the [Upload] dialog box appears.

Upload

The configuration has been transferred and read out from GL-R.
Confitm the configuration and click [Accept] f you find nothing different from your inkention.

[Unit configuration] o
Main Unit : Type Type F (p14 (0.55")
Main Lnit : Madsl GL-R47F (475x8s)
IMain Unit : Mote

Sub Unit 1 : Type Type H (25 {0,98")
Sub Unit 1 : Model GL-R28H (2Baxes)
Sub Unit L : Mote

Sub Unit 2 : Type Type L4 (177"
Sub Unit 2 ¢ Model GL-R16L [16axes)
Subs Lnit 2 : Mote

If.runcrl:‘oéf_\;‘sub unit configuration is different ok apply (Def aul)

[File Information]

File name untitled.glid

Date of configuration

Author

Moke

[File Lock]

GL-R does not skart until configuration is acceped.
An error occurs i you click [Mot Accept], Then configure and upload again,

< Back Hext Accept Hot accept

GL-R-M-NO6-E 6-13
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6-7 Uploading the Configuration Data

3 Scroll down the scroll bar and confirm all the settings. Then, Click the [Next >] button or [Accept]
button.

\

Point Make sure to confirm the configuration contents being uploaded and click the [Accept]

button. If unintended configurations are displayed, click the [Not accept] button.

When the [Not accept] button is clicked, the configuration data is not transferred to the GL-R
main unit and it will not start (enters the error state). To restore to the normal state, an upload

must be completed once.

® When the muting and fixed blanking functions are not used

6-14

Click the [Accept] button. If the [Accept] button is grayed out and cannot be clicked, operate the scroll

bar to display all configurations.

The configuration data will be reflected in the GL-R main unit.

When the muting or fixed blanking functions are used

Click the [Next >] button. If the [Next >] button is grayed out and cannot be clicked, operate the scroll

bar to display all configurations.
The second page of the [Upload] dialog box appears.

Upload

The configuration has been transferred and read out from GL-R.

Confirm the configuration and click [Accept] if vou find nothing different from vour intention,

Muted axis by bank 1
Muted axis by bank 2
Muted axis by bank 3

M1

M2

M3

TIIT

M1

M3

& Fixed blanking axis M1
Mz
M3
[ Reverse order Beam 8
axis
7
] M 26

M1

M3

25

M1

M3

24

M1

M2

M3

| ! 23

M1

M2

M3

M1

M2

M3

M1

M2

M3

22
21
20

M1

M2

M3

19

M1

M2

M3

18

M1

M2

M3

M1

M2

M3

M1

M2

M3

i : 17
16
S 15

M1

M2

M3

14

M1

M2

M3

13

M1

M2

M3

12

M1

M3

! ; 1

M1

M3

M1

M3

A

M1

i

GL-R does not start until configuration is accepted.
an error occurs if wou click [Not Accept]. Then configure and upload again.

Accepk Mok accept

Click the [Accept] button. If the [Accept] button is grayed out and cannot be clicked, operate the scroll

bar to display all configurations.

The configuration data will be reflected in the GL-R main unit.

GL-R-M-NO6-E



Saving the Configuration Data

Created configuration contents can be saved on the PC. Saved configurations can be loaded later.

Saving the configuration data

1 From the menu, select [File (F)] — [Save as (A)].

The [Save As] dialog box appears.

Save As

B

My Recent
Documents

Desktop

My Documents

-
0L
My Computer
«

=

My Network

Save jn: | [ GL-A Configurator v

“_‘tzdnveri
Senls
ja-IP

File name: untitled.gld v

Save a3 bpe: GLD Files (*.gld) v

3

Save
Cancel

2 Enter the file name, and click the [Save (S)] button.
The configuration file is saved at the location specified for [Save in].

Opening the saved configuration

1 From the menu, select [File (F)] — [Open (O)]. Or click the [Open] button on the tool bar.

The [Open] dialog box appears.

mx
Look jr: | I3 GL-R Configurator A \‘) ¥ | B
R E
§ Den-Us
My Recent | |(ja-IP
Documents
Desktop
My Dacuments
=1
]
58
My Computer
-
My Metwark | Files of lupe: GLD Files [*.gid) =

2 Select the saved file and click the [Open (O)] button.

The selected configuration is loaded.

If the configuration contents have been changed, the confirmation dialog box is displayed to confirm if the
changed settings should be saved or not.

\,  Point

When saving the configuration contents, click [Yes] to save the configuration file. If the [No]

button is clicked, the configuration contents are not saved and are discarded.

GL-R-M-NO6-E
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Configuration Tab

Clicking the function button in the sub panel will change the color of the function button to blue. Each
setting can be made on the main panel.

The [Upload] button functions in the same way as the [Upload to GL-R] button on the tool bar.

1 "6-7 Uploading the Configuration Data" (page 6-13)

Function button

Sub panel

Upload button

I8 GL-R Configurator - [untitled.eld]

e Communication  Log-n Authentication  Language  Help
RIS HLog-out | 4 |upload o GL-
Configuration

-
Uit configuration @

Dowinicad unik corfiguration from GL-R.

Semsor | TypeF pt4 (0.55%) % | |GLRATF (47axes) v
Main Lnit

Unitnots | |
Sersor  |TypsHus (098) v | |GLResH(zBaes) v

Sub Unit L
Unitnote | |
Sersor  |Typeluo#S(177") | |GLRIEL (16axes) ~ .

Sub Uit 2 Main panel

Urit ke | |

DM [ Lockout if sub urit configuration is differert from GL-R.

Fle information @

Non-safety

Date of configuration

{ Filz name i untitled.old
I
Author

Nate

Reference; When the pointer is moved closer to the 9 mark, additional explanations are displayed.

Unit configuration

I8l GL-R Configurator — [untitled.gld]

Fle  Communication  Logdn Authentication  Language  Hel
E A E A Hlogou: |4 Juploadto GL-R. & Download from GL-R.

| Configuration

unit configuratian €

Download urit configuration from GL-R.

Serscr [TypsF ol (0.55) v | |GLR4TFt7axes) v

Main Unit
Unitnote | |
Sensor  [TypeH 25 (098" v | |GL-R28H (20axes) ~

Sub Uit 1
Urit noke, | |
Sensor |TypelgdS (177 ¥ | |GLRI6L (16ares) v

Sub Unit 2

Unitnote | |

L1 Liackaut f subs unk configuration s difsrent from GL-R.,

File infarmation €@
File name. + untitled.gld

Date of configuration

Auther

Hote

Item

Description

Unit configuration

[0 "When "Create a new configuration file" is selected" (page 6-10)

File information

This displays information regarding the GL-R main unit configurations.

File name

The name of the configuration file is displayed.
New, unsaved files are displayed as "untitled.gld".

Date of configuration

This displays the date when the configuration data was saved or updated from GL-R Configurator
to GL-R main unit.

This is loaded from the main unit and displayed when the configuration file is uploaded to the GL-R
main unit or the configuration file is downloaded from the GL-R main unit. If any of the
configurations is changed, this is not displayed.

Author

Enter information such as a name of person in charge of the configuration. Up to 32 characters can be input
regardless of double-byte character or single byte character.

Note

Enter comments. Up to 100 characters can be input. Line feed is possible for comments. 2
characters are assigned for a line feed.

6-16
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6-9 Configuration Tab

Safety function

For more information about functions that can be set, see [J] "Chapter 2 Functions and Features" (page

2-1).

B Muting

[J "Temporary Suspension of Safety Function" (page 2-13)

I8 GL-R Configurator - [untitled.eld]

Eils  Communication  Log-in Authentication  Language  Help

TN

\
\
\
\

\

Hiog-out | 4 |Upioad ta 6L-R, | Dowrload from GLR.

Configuration

This function can be activated
it I L L

Muting

Muting area configuration &)

Muting &
Apply muting
[] Apply muting bark.

7] Assign Muting input to receiver
Apply EDM
Hot apply EDM

ML Muted axis
[ peak-hoid

Reverse order | Beam . L
O pol [t Light intensity

Muting configuration @
Time: between muting inputs |3 sec. (Defaul)
Muting inputs sequence 1 -> 2 Fired (Defaul)
Puting OFF delay time 0 sec. (Defauk)
Maximum muting period 5 in, (Default)

Mting lamp error Only warning (Defauk)

Maximum override period

3

1 min, (Default)

{ Eventide confiquration @)

(1) Muting

Item

Configuration content

Description

Apply muting

ON (Default)/OFF

Select whether to use the muting function.

Apply muting bank

ON/OFF (Default)

Select whether to use the muting bank function.

Assign Muting input to receiver

ON/OFF (Default

=

The muting input is normally assigned to the transmitter.

Set whether to assign the muting input to the receiver.

This setting is required to use the muting
function in the optical synchronization system
or one-line system.

(2) Muting configuration

Item

Configuration content

Description

Time between muting inputs”

1 sec./3 sec. (Default)/
10 sec./30 sec./Not specified

Set the maximum timing between Muting input 1 and
Muting input 2. (The minimum time of 0.04 sec. cannot be
changed.)

Muting input sequence

Input 1—Input 2: Fixed
sequence (Default)/
Not specified

Set the sequence order for Muting input 1 and Muting input
2 to activate muting (ON).

Muting OFF delay
time

0 sec. (Default)/4 sec.

Select the delay time until the muting state is canceled after
either Muting input is turned OFF.

Maximum muting period*

1 min./5 min. (Default)/
10 min./20 min./Not specified

Set the maximum muting duration.

Muting lamp error

Only warning When muting lamp failure is detected, error will not occur.
(Default)
Error When muting lamp failure is detected, error will occur.

* When the time between muting inputs is set to longer than "3 seconds (Default)", the maximum muting
period is set to "Not specified" and the input time difference between Muting input 1 and Muting input
2 exceeds 3 seconds, then the maximum muting period will be limited to approx. 5 minutes.

GL-R-M-NO6-E
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6-9 Configuration Tab

(3) Override configuration

Item

Configuration content

Description

Maximum override period

30 sec./1 min. (Default)/
5 min./15 min.

Set the maximum override duration.

® Muting area configuration

IB| GL-R Conficurator — [untitled eld]

Fle Commurication  Logrn duthentication  Language
SRR Altogow |7

Configuration

This Function can be activated
only when a multi-function type cable (11-care) is connected,
Muting

Apply muting

Huting

Muting area configuration @

I Muted axis by bank |
Stop. M2 Muted axis by bank 2

Apply muting bank
Safety

[ Peakehold M3 Muted axis by bank 3

Reverse order | B2am s
0 fixes |M1 ‘ Mz ‘ M3 || Light inkensity ‘_
ML
M

Apply EDM
ok 3pply EDH
‘This Function s nat available when Muting bank is applied.

Huting configuration &)

Time between muing inputs
l s
MLting OFF delay time
Maxinum mting period

|
|
|

11 M1 M3
Muting lamp error 0 M M3
9 M1 M3
@ L T
i 3 ML
—— 5 ML
I‘ 4 ML
Oventide is not available when Muting bank is applied, 3 ML
Bk et e o e - g
Item Description
This starts or stops monitoring the amount of received light that the GL-R main unit connected
Start/Stop )
to the PC receives.
1) Peak-hold When the checkbox is ON , the line indicating the peak value for the amount of received

light is displayed in the [Amount of received light monitoring area].

Reverse order

When the checkbox is ON , the main unit is displayed as the top unit in the image.

(2) | Unit display

When serial connection is made, this shows which unit is set.

(3) | Configuration area

the muting bank function is used.

Specify the beam axis to be muted in the <M1> column.<M2> & <M3> can be specified when

Beam axes with a blank display are not activated for muting. Each time the columns for <M1>,
<M2>, or<M3> are clicked, Applied/Not applied is switched. The settings can be switched for
all beams at once by dragging down through the column.

monitoring area

Amount of received light

Displays the amount of received light on the bar graph. As the bar extends to the right, the
amount of received light increases.
The color of the bar is green for light received and pink for light blocked. (When the fixed
blanking function is applied, the colors for the beam axes are reversed.)

1 "Availability of functions which can be configured by the configuration software" (page 2-5)

6-18
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6-9 Configuration Tab

B Blanking
1 "Fixed Blanking" (page 2-31)

I8l GL-R Configurator — [untitled.eld] \Z\|E|E|

Fle  Communication Logrin Authentication  Lsnguage  Help

HRN=1=FENEY AlLogow |4 1upload to GLR. ¢ ]Download from GLR.

Fix blanking area configuration @
BT
(1) —m— Apply fix blanking (2)
[ Peskcheld E__Fied bianking axis

| Configuration Blarking

>

L] Reverse order_J Boam II I ety

5 —H—©)

Item Description
) When the check box is ON , the fixed blanking function can be activated. The default value
(1) | Blanking )
is OFF.
This starts or stops monitoring the amount of received light that the GL-R main unit connected
Start/Stop )
to the PC receives.
(2) When the checkbox is ON , the line indicating the peak value for the amount of received
Peak-hold Co . . . -
light is displayed in the [Amount of received light monitoring area].
Reverse order When the checkbox is ON , the main unit is displayed as the top unit in the image.
(3) | Unit display When serial connection is made, this shows which unit is set.
Specify the beam axis to apply fixed blanking in the <F> column. The fix blanking function is
not applied for beam axes with a blank display. (Example: It is not applied for beam axes from
(4) | Configuration area No. 11 to 20 in the above figure.)

Each time the <F> column is clicked, Apply/Not apply is switched. The settings can be
switched for all beams at once by dragging down through the column.

®)

Amount of received light
monitoring area

Displays the amount of received light on the bar graph. As the bar extends to the right, the
amount of received light increases.

The color of the bar is green for light received and pink for light blocked. (When the fixed
blanking function is applied, the colors for the beam axes are reversed.)

GL-R-M-NO6-E
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6-9 Configuration Tab

B Reduced resolution
0] "Reduced Resolution" (page 2-32)

IBl 6L-R Gonfigurator — [untitled.eld]
Fle  Communication  Logein Autherticstion  Language  Help

HRN=1 =N AlLogow |4 1upload to GLR. ¢ ]Download from GLR.

Home i Configuration [ Monitoring

Reduced resolution @

Apply reduced resolution

(1 ) v (® Multi-zone mode Ignore mare than one objects which is smaller than the specified size.

© single-zone mads

Reduced resolution canfiguration @

Size of the object to be ignored sl % | mm (1,969 inch) (6 axis wil be ignored)

g
Unit b be applisd

Sub Uit 1 Type H 25 (0,98} Minimum detectable abject size p145 mm (5,709 nch)

r

Sub Unit 2 Type L 45 (1.77")  Minimum detectable object size 9285 mm (11,22 inch)
ouput
v
Item Description
) When the check box is ON , the reduced resolution function can be activated. The default
Reduced resolution .
1) value is OFF.
( Multi-zone mode/Single- Select the desired mode.[J] "2-8 Reduced Resolution" (page 2-32)
zone mode
Size of the object to be Enter the size of the object to be ignored within the range of 1 mm to the size of the protection
ignored zone. Entering the size will automatically set the number of beam axes to be ignored.
The reduced resolution function is applied to the unit(s) for which the checkboxes are selected
(2) as ON . If serial connection performed, the checkboxes for sub unit 1 and sub unit 2 are
Unit to be applied also displayed.
The minimum detectable object size for each unit which is determined by the "Number of axes
to be ignored" is automatically displayed.
\. Point * If the unit to which the reduced resolution function is set contains different types of

minimum detectable objects, the number of axes to be ignored is adjusted to the GL-R with
the smallest type of minimum detectable object. The number of axes to be ignored cannot
be set for each unit.

* If the reduced resolution is set with the configuration software, set the setting switch to
"Disable". If the configurations for the setting switch and safety device setting software are
duplicated, an error will occur.

[q1 "Setting switch" (page 1-11)
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6-9 Configuration Tab

B Interlock

1 "Interlock Function" (page 2-7)

I8l GL-R Gonfigurator — [untitled.gld]

Fle  Communication  Logn Authentication  Language  Help
RN =R AlLog-out |4 Jupladto GL-R. & |Download from GL-R

| Configuration Interlack

This Function can be activated only when & multiHunction type cable {11-cors) is connected to the receiver,
Interlock. @
O By wiring (Defauk)
Safety ®iBy LR Confiadratar
Interlock mode configuration (Start | Restart)
) Automatic | Automatic

) Manual  § Automatic

@ Manual  f Manual (Default)

Item

Description

By wiring (Default)

Select to use the interlock function via wiring connections.

By GL-R Configurator

Select to use the interlock function via GL-R Configurator. Any of the following three
interlock functions can be selected.

Automatic/Automatic

[ "2-4 Interlock Function" (page 2-7)

Manual/Automatic

Manual/Manual (Default)

01 "Availability of functions which can be configured by the configuration software" (page 2-5)

E EDM

[ "External Device Monitoring (EDM Function)" (page 2-12)

I8l GL-R Gonfigurator — [untitled.gld]

Ele  Commurication  Log-n Authentication  Language  Help

RN =R AlLog-out |4 Juploadto 6-R. & |Download from GL-R

| Configuration

This Function can b sctivated orly when a multi-Function type cable {11-core] is connected to the receiver,

EDM @

Ay EDH

EDM configuration @)

EDM time 03 ssc(Defauk) v

Item Description
Apply EDM When the checkbox is ON , the EDM function can be used. The default value is ON.
. Select the allowable time delay before the EDM fault alert is activated.
EDM time

Setting range: 0.15 sec./0.3 sec. (Default)/0.6 sec./3 sec.

1 "Availability of functions which can be configured by the configuration software" (page 2-5)

GL-R-M-NO6-E
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6-9 Configuration Tab

Non-safety function

B Output

[ "Non Safety-Related Outputs" (page 2-36)

18 GL-R Confieurator. — [untitied.eld]

Fle  Communication  Log-in Authertication  Language  Help

AREIEET

#Log-out | 4 Juploadto GL-R, 4 Downioad from 6L-R,

| Configuration

Safety

[

|
|
| £
|

l EDM

Non-safety

availabiity of function i determined by cable type.
Functions of bransmitter can be activated only when the transmitter and receiver are connected by cable.

Output unction setting @

Cable
Wiring color Transmitter Receiver
S-core  Tecore  Al-core
=] el o] I Govn 24v 24v
o o o I sk Lockout output (Defauit) v| osspi
o o o I e oy oy
o o o C white Wait input OS50 2
o o o oy FE FE
e} o [ orange oM+ oM+
e} o] WAAAAZS OrangefBlack  CoM- com-
E o N Red Muting lamp owtpLt
o BEEEEE R ediplack Muting input 2 EDM input.
o ellow Override input Reset input
o pink Fiuting input 1 Interlock mode selection input
Alert autput @

Alert monitoring time |5 sec, (Defaul) v

Item

Setting range

Output function setting

AUX (Receiver, Default = red wire), Error output (Transmitter, Default = black wire),
Muted condition output, Alert output/CleareBlocked output, Interlock-reset-ready output

Alert monitoring time

1 sec./5 sec. (Default)/10 sec. [J] "Alert output" (page 2-39)

1 "Availability of functions which can be configured by the configuration software" (page 2-5)

B Display setting (Center indicator)

18 GL-R Confieurator. — [untitied.eld]

Fle  Communication  Log-in Authertication  Language  Help

AT

#Log-out | 4 Juploadto GL-R, 4 Downioad from 6L-R,

| Configuration

|

[~

|
|

|

Non-safety

|

Center indicator @@

) Green OFF
O oFF

O Buit-in indicater mode:

O state-ndicator mode

Item

Description

Normal (Default)

Green OFF

When all beam axes are receiving light, the center indicators turn off.

OFF

The center indicators are always OFF.

Built-in indicator mode

This controls the center indicator ON/OFF state with an external output.

State-indicator mode

Lighting/Blinking conditions can be set according to the GL-R status.

[ "Availability of functions which can be configured by the configuration software" (page 2-5)
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GEWA!d Monitor Tab

Allows the GL-R status to be monitored. Also, the non-safety outputs can be forcibly turned ON/OFF to

confirm operation.

[0 "Non Safety-Related Outputs" (page 2-36)

IL GL-R Gonfigurator — [untitled eld] E\Iﬁl@

) & | Al

B AUX output ON
Operation display = e [] Peak-hald M3 Muted axis by bank 3
[ Bt © o [ Reverse order | F Fixed blariing axis
Reset input O on =
Muting bank input & @ oFF es | M1 ‘ 2 ‘ M| F ‘ Light intensity

Interlock
Blocked

OFF information

Function button

7

Eile  Gommunication  Loe-in Authentication  Lareuaee  Help

HLog-out |+

1/0 monitoring Transmitter

Ll

Muted condition menitoring

Time between muting inputs

Main panel 1)

Manitoring

4l

| Monitoring

M1 Muted axis by hank 1
M2 | Muted axiz by bank 2

1/0 monitaring Receiver

& Stop

Lockaut output O on
Muting bark input 1 @ oFF
Muting input 1 @ oFF
Muting input 2 @ oFF
Muting lamp output @ oFF
Muting bank input 2 @ oFF

Muting inputs sequence
1->2 Fixed

Within 3 zec.

Maximum muting period
5 min

Muting bank applied

Item

Description

Operation display

This displays the operation status of the GL-R main unit.

+ Operation status: Normal operation (Green)/Error (Red)/Wait input (white)/Muting
(orange)/Muting (No Bank) (orange)/Override (orange)

+ OSSD status: OSSD ON (Green)/OSSD OFF (Red)

* Interlock status: Interlock Blocked (Yellow)/Interlock-reset-ready (Yellow)
*When OSSD is ON, the display is grayed out.

Function button/Main panel

Contents displayed on the main panel change depending on which function buttons are
selected.

Stop/Start

This starts or stops monitoring the amount of received light that the GL-R main unit
connected to the PC receives.

Peak-hold

When the checkbox is ON , the line indicating the peak value for the amount of
received light is displayed in the [Amount of received light monitoring area).

Reverse order

When the checkbox is ON , the main unit is displayed as the top unit in the image.

(2) | Unit display

When serial connection is made, this shows which unit is set.

Amount of received light monitoring
area

(©)

Displays the amount of received light on the bar graph. As the bar extends to the right,
the amount of received light increases.

The color of the bar is green for light received and pink for light blocked. (When the fixed
blanking function is applied, the colors for the beam axes are reversed.)

GL-R-M-NO6-E
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6-10 Monitor Tab

I/0 monitoring

B Main panel

Setting contents

Interlock made selection inpt || @) oFF

Muted condition monitori

1/0 monitoring Receiver
I AU output
S oM input

0 on
0 on
O on
Output test

1/0 monitoring Transmitt ¢ (1) (2) (3)

0 o

g T =
OFF

I (] A

Receiver
0 o
0 orF

(cutput rest _> Transmitter | M Lockout output

Transmitter | I Muting lamp output

@ 2
© oooong
e —

Monitoring content

Item

Monitoring content

1/0 monitoring Receiver®

1/0O monitoring Transmitter*

This shows the ON/OFF status of each input/output. If the status is ON, the indicator lights
in green. If the status is OFF, the indicator turns off.

Muted condition monitoring

This shows whether the muting input and muting time satisfy the set muting conditions. If
the conditions are satisfied, the indicator lights in green. If not, the indicator lights in red.

Muting inputs sequence

This shows the sequence when the Muting input 1 and 2 were input last time.

Time between muting inputs

This shows the time difference when the Muting input 1 and 2 were input last time.

Maximum muting period

This shows the muting period when the muting status was established last time.

Muting bank applied

This shows which bank is selected when the muting bank function is used. If the muting
bank is not correctly selected (The combination of muting bank input 1 to 3 is not correct.),
"—" is displayed.

*

B Output test

Displayed items will differ depending on the GL-R configuration status.

When the output test button is clicked, the [Output test] dialog box appears. The displayed output function
varies depending on the GL-R configuration.

Item

Description

(1)

This displays the line color.

()

When the checkbox is ON and the [Output] button is clicked, the output test is performed.

@)

Select whether to forcibly turn the output ON or OFF when the output test is performed.

Output/Finish test

Each time the [Output] button is clicked, the output status is updated according to the configuration status.
When the [Finish test] button is clicked, the [Output test] dialog box is closed.

6-24
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6-10 Monitor Tab

OFF information

\, Point

If the power supplied to the GL-R main unit is turned off, the OFF information is erased.

{8 GL-R Configurator — [untitled eld]

Flle  Communication

Amount of received light
monitoring area

EEX

Log-in Authentication  Language  Help

| Monitoring

Manitaring
OFF information o siop HIT Muted axis
B Detection in protection zone [ Peskehld
[Time at OFF-state] 03/24(2012 17:48:25 [ Reverse order P Fixed blanking ofis
[Detected position] Juxis 45 (Main Lnit Axis 45) ii‘l”; M1 ‘ F ‘ Light intensity i
[Detected period of time] 48050 sec. 47 Ml
[Time: at ON-stake] 05505 are in the OFF stats. 46 (M1
45 M
i Detection in protection zane 44 [t
43 LMl
[Time &t OFF-state] 03f24/2012 17:48:22 4z [
itori 41 (M
10 manitating [Detected position] s 12 (Main Unit fxis 12) 4 BED
[Detected period of time] 0.7 sec. R
OFF information [Time at ORl-state] 03j24j2012 17:48:23 g: m
Y
i Detection in protection zane r .
[Time at OFF-state] 03/24/2012 17:40:00 ;; m
[Detected position] fodis 41 (Main Lnit Axis 41) 2 M
[Detacted pariod of time] 1.15 sec. ] 31 [HL
0 LM
[Time &t Ohl-state] 03j24(2012 17:40:01 20 BED =
—— 28 LMl
27 LM
26 LMl
| > | 25 M
v Y
— E
22 [Ml
21 LM
- 9 20 (M
i Update 19 Ml
- — \_io__ Ml ~
Item Description

(Detected position selection

The beam axis No. which causes the OSSD OFF state is displayed with emphasis in the

button) "Amount of received light monitoring area".
OSSD OFF occurrences are displayed. The history of the most recent OSSD OFF state is
(Number) numbered "1" and the oldest occurrence is numbered "20". Up to 20 OSSD OFF occurrences

are displayed.

(History details)

This displays factors that caused the OSSD OFF state. (Detection in protection zone, Error
occurred, etc.)

Time at OSSD OFF

This displays the date and time (time of occurrence) when OSSD OFF state occurred.

Detected position

This displays the detected beam axis number.

Detected period of time

This displays the duration of the detection.

Time at OSSD ON

This displays the date and time (for recovery) when the OSSD is switched from the OFF to ON
state.
When the OSSD state remains off, "OSSDs are in the OFF state." is displayed.

[Update] button

This refreshes to the latest OSSD OFF information.

GL-R-M-NO6-E
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6-10 Monitor Tab

Error information

\. Point If the power supplied to the GL-R main unit is turned off, the Error information is erased.
"Error history" is not erased. [J] "Error history" (page 6-28)

[ GL-R Gonfigurator — [untitled.gld] EEX
fle  Communication  Log-n Authentication  Language  Help
A Log-out |-

| Monitoring

1 0S5DZ error [ Peakchold
[Error Mo.] 15 [ Reverse arder
[Time at error] 03/24/2012 17:58:11 | ii‘:";‘ Ml ‘ F
[Operating time from power-on [d:h:m:s] ] 30 M1
0:0:0:57 23 EHL

[ER=1ES

Monitoring

F  Fixed blanking axis

Light inkensity =

2 0S5D1 error .

[Errar Mo.] 14 x5 Ll
0 monitoring [Time aterror]  03(24i2012 17:58:11
[Operating time From power-on [d:him:s] ] 22 (M1
OFF information 0:0:0:57 i .

Error information 18 M1

w
B
=

=
<

Item Description

If multiple errors occur, numbers are assigned in the order of error occurrence.
Up to 128 errors are displayed. (The 129th error and subsequent errors are not displayed.)

(Number)

This displays the error details. For details of types of error displayed, see [J] "If the device is in

Error detail
(Error details) the error condition" (page A-4).

Error No. This displays the error number.

Time at error This displays the date and time (time of occurrence) when the error occurred.

Operating time from power-on This displays the elapsed time from when the power was turned on until the error occurrence.
[Update] button This refreshes to the latest error history information.
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‘B N8 Other Functions

This section explains functions that can only be performed from the menu bar.

\. Point When monitoring the GL-R status ("Monitoring tab" is open.), selectable items are limited.

File (F)

B Locking the configuration file

If the configuration file "xxxx.gld" is locked, each configuration for the file cannot be changed. The locked
configuration file can only be uploaded to and downloaded from GL-R.

From the menu, select [File(F)] — [Lock File].

When the [Lock file] dialog box appears, enter the unlock password and click [Register].

Lock file X

If wou lock the configuration file, you will not be able
to edit it.

Please reqgister unlock password.

Unlock password |

Unlock password {confirmation)

B Unlocking the configuration file

From the menu, select [File (F)]—[Unlock File].
When the [Unlock file] dialog box appears, enter the unlock password and click [OK].

Unlock file x|

Please input unlock password.

I
« o]

CSV export

Each configuration can be exported as a CSV file. (OFF history and error history cannot be exported.)
From the menu, select [File (F)] — [Export CSV File].
When the [Save as] dialog box appears, enter the file name and save.

Importing the SL-V configuration file

From the menu, select [File(F)] — [Import SL-V File].
When the [File open] dialog box appears, select the SL-V configuration file to import, and open.
The SL-V configurations can be transferred over to the GL-R.

GL-R-M-NO6-E 6-27
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6-11 Other Functions

Communication (C)

B Verifying the configuration

From the menu, select [Communication (C)] — [Verification (V)].
Verify the configuration data currently being edited and the configuration data in the GL-R Series main unit.
When the verification is complete, the results are displayed on the [Verification results] window.

aiemyos uoneinbiyuo) ayy buisn poyrs Bumes

Blue  Different from default value
[ bifferent between PC and 6L-R
Configuration in GL-R. Configurator Configuration in GL-R
[Unit configuration] &
Main Uit ; Type Type Fipi4 (0.55") Type Fipi4 (0.55")
Main Uit ; Model GL-RATF (47axes) GL-RATF (47axes)
Main Uit ; Mote
[Sub Unit L : Type Type H (925 (0.98")
[Sub Uit 1 : Model GL-R3ZH (32axes)
[Sub Uit 1 : Note
[Sub Unit 2 : Type Typel @45 (1.77")
[Sub Uit 2 : Model GL-R14L (1430es)
Sub Uit 2 : Mot
Lackout i sub unit configuratian is diferent
i a Mot apply (Default) Mot apply (Default)
[File Information]
File name untitled gid untitled gid
Date of
Author
v
Zoacks et

B Error history

From the menu, select [Communication (C)] — [Error History (E)].

The [Error history] dialog box appears. Up to 128 error history occurrences saved. The 129th and
subsequent error history occurrences are not saved. The error history can be saved into the GL-R main
unit even if the GL-R is turned off.

To generate a new error history report, click [Clear history].

vy iy X

Error Ho Error name ~
1 15 05502 error
z 14 05501 ermor
3 15 05502 error
4 14 05501 ermor
5 s Parameter eror
[ 5 Parameter error
7 2 ‘Wiring errar
8 5 Parameter eror
3 2 Wiring error
10 2 Wiring errar
1 ) Commurication error
12 0 Communicatian error
13 20 Communication error
14 2 Wiring error
15 20 Cormuricatian error
16 ) Commurication error
17 s Parameter error
18 20 Communication error
19 20 Communication error
£ £l Cormuricatian error
21 2 Wiring error
z2 2 Wiring errar
23 2 Wiring errar
24 2 Wiring error
B 2 Wiring errar
3 2 Wiring error 2
I o Update ] I Clear histary ] [ Close I

B Initializing the GL-R
From the menu, select [Communication (C)] — [Initialization (1)].
Initialize the GL-R main unit.

\  Point

3 Login is required for initialization. [J] "Login" (page 6-12)
Initializing the unit will return each configuration to the factory default state. (Error history will

be erased.)
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6-11 Other Functions

Log-in authentication (A)

B Changing the password

From the menu, select [Log-in Authentication (A)] — [Password Change (C)].
When the [Password change] dialog box appears, enter a new password of 4 numeric characters and click
[OK].

| Reference ] Password defautt: "0000"
Password chanege @

Mew password |

Mew password {confirmation)

o

B If you forget the password

From the menu, select [Log-in Authentication (A)] — [Forgot password (F)].
[Reference code] will be displayed in the [Forgot password] dialog box.
Inform this code to the nearest KEYENCE office to obtain the "Password for initialization”.

When you forget the password... §|

Reference code 59 1EOMPYMM

Password For initialization ||

(04 l l Cancel

Language (L)
The display language for the GL-R Configurator can be switched.

B Japanese

From the menu, select [Language (L)] — [Japanese (J)].
The display language for the GL-R Configurator is set to Japanese.

\, Point For Windows without Japanese fonts installed, this item cannot be selected.

B English
From the menu, select [Language (L)] — [English (E)].
The display language for the GL-R Configurator is set to English.

B German

From the menu, select [Language (L)] — [German (G)].
The display language for the GL-R Configurator is set to German.

B Chinese

From the menu, select [Language (L)] — [Chinese (C)].
The display language for the GL-R Configurator is set to Chinese.

GL-R-M-NO6-E 6-29
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6-11 Other Functions

Help (H)

B GL-R User's Manual

From the menu, select [Help (H)] — [GL-R User's Manual (M)].
Using the PDF Reader installed onto the PC, display the PDF data of the GL-R User's manual.

l If the PDF Reader has not been installed, install Adobe Systems' Adobe Reader to view this manual.
You can download the Adobe Reader for free from the Adobe Systems Incorporated web site:
(http://www.adobe.com).

B Version information

From the menu, select [Help (H)] — [About GL-R Configurator (A)].
The version information of the GL-R Configurator is displayed.
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£y Nomenclature of Model Name

Transmitter and receiver unit

GL-R12H-T
T The number of beam axe
_ Example: "08" means 8 axes, "127" means 127 axes
[ F : Minimum detectable object is 14 mm, Finger protection type
H : Minimum detectable object is $25 mm, Hand protection type
L L : Minimum detectable object is $45 mm, Body protection type
T : Transmitter
_ R : Receiver
Cable
GL-RPC5PM

: Unit connection cable

C : Unit connection cable (for extension use)
. Extension cable
: Series connection cable

Cable length Example: "008" means 0.08 m

I\ —
»w O TV T

: PNP type cable
N : NPN type cable

[ Blank : 5-core cable
S . 7-core cable
M . 11-core cable

7-2 GL-R-M-NO7-E
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Specifications

Specifications
Model GL-ROF GL-ROH GL-ROL
Beam axis spacing/Lens diameter 10 mm/p4 20 mm/¢5 40 mm/¢5
Detection capability 614 mm 025 mm 045 mm
Operating distance 0.2to10m’ 02to15m’"

Effective apertu

re angle

Max. +2.5° (When operating distance is 3 m (9.84 ft.) or more)

Light source

Infrared LED (870 nm)

Response time

Optical synchronization (Channel 0) or Wire synchronization: 6.6 to 18.1 ms
Optical synchronization (Channel A or B): 6.9 to 27.4 ms
[0 "Response time (OSSD)" (page 7-5)

OSSD operation

Turns on when no interruptions are present in the detection zone

Synchronization between the

transmitter and

receiver

Optical synchronization or Wire synchronization (Determined by wiring)

Light interference prevention function

Prevents mutual interference in up to two GL-R systems.
Optical synchronization: prevented by Channel A and B with setting switch
Wire synchronization: prevented automatically

Control output
(OSSD)

Output

2 transistor outputs. (PNP or NPN is determined by the cable type)

Max. load current

500 mA™

Residual voltage
(during ON)

Max. 2.5 V (with a cable length of 5 m (16.4 ft.))

OFF state voltage

Max. 2.0 V (with a cable length of 5 m (16.4 ft.))

Supplemental
output

Error output

Leakage current Max. 200 pA

Max. capacitive load 22 uF

eI Max. 2.5 Q

resistance

AUX Transistor outputs. (Compatible with both PNP and NPN)

Load current: Max. 50 mA, Residual voltage: Max. 2.5 V
(with a cable length of 5 m (16.4 ft.))

(Non-safety-
related output)

Muting lamp output

Incandescent lamp (24 VDC, 1 to 5.5 W) or
LED lamp (load current :10 to 230 mA) can be connected

EDM input

Wait input

Input

Reset input

Muting input 1, 2

Override input

< with NPN cable >
ON-voltage: 0to 3V
OFF-voltage: Open or
10 V to Power voltage
Short-circuit current: Approx. 2.5 mA
(Approx. 10 mA for EDM)

< with PNP cable >
ON-voltage: 10 to 30 V
OFF-voltage: Openor0to3V
Short-circuit current: Approx. 2.5 mA
(Approx. 10 mA for EDM)

Power voltage

DC24 V + 20% (Ripple P-P 10% or less, Class2)

Power supply

Current consumption

Transmitter: 37 to 95 mA, Receiver: 66 to 111 mA
[ "Current consumption" (page 7-7)

Protection circui

t

Reverse current protection, short-circuit protection for each output, surge protection for each output

Enclosure rating

IP65 / 1P67 (IEC60529)

Overvoltage category

I

Ambient temperature

-10 to +55°C (No freezing)

Storage ambient
temperature

-25 to +60°C (No freezing)

Environmental

Relative humidity

15% to 85%RH (No condensation)

resistance -
:;‘r’;?oﬂ;re'a“"e 15% to 95%RH
Ambient light White incandescent lamp: 3,000 Ix or less, Sunlight: 20,000 Ix or less
Vibration 10 to 55 Hz, 0.7 mm compound amplitude, 20 sweeps each in X, Y and Z directions
Shock 100 m/s2 (Approx. 10 G) 16 ms pulse in X, Y and Z directions 1,000 times each axis
Main unit case Aluminum
Material SPer GRS Rl Nylon (GF30 %)
case
Front cover Polycarbonate, SUS304
Weight [ See "Weight" (page 7-7)
GL-R-M-NO7-E

suoisuawiq pue suoneoiyisads H



suolsuswiq pue suonesyidads .

7-2 Specifications

Model

GL-ROF GL-ROH \ GL-ROL

Approved
standard

EMC

EMS

IEC61496-1, EN61496-1, UL61496-1

EMI

EN55011 ClassA, FCC Part15B ClassA, ICES-003 ClassA

Safety

IEC61496-1, EN61496-1, UL61496-1 (Type 4 ESPE)

IEC61496-2, EN61496-2, UL61496-2 (Type 4 AOPD)

IEC61508, EN61508 (SIL3)

EN ISO13849-1:2015 (Category 4, PL e)

UL508

UL1998

7-4

*1 When the option front protection cover is installed on the one of transmitter or receiver, the Operating
distance is shorten by 0.5 m. When the front covers are installed on both of the transmitter and

receiver, the Operating distance is shorten by 1.0 m.

*2 When the GL-R is used under surrounding air temperatures between 50 to 55°C, the Maximum load

current should not exceed 350 mA.

Parameter for IEC61508

T1 (Proof test interval) 20 years
Hardware fault tolerance 1
Type of element Type B

Failure response time Within a response time

Safe state OSSDs are in OFF-state

® PFH (average frequency of a dangerous failure per hour)

Model PFH Model PFH Model PFH
GL-R23F 2.20x10° GL-RO8H 1.86x107° GL-Ro4L 1.79x1079
GL-R31F 2.43x10° GL-R12H 2.01x107° GL-Ro6L 1.90x10°°
GL-R39F 2.65x10° GL-R16H 2.10x107° GL-RosL 1.94x10°°
GL-R47F 2.88x107° GL-R20H 2.25x107° GL-R10L 2.06x107°
GL-R55F 3.11x107° GL-R24H 2.34x10°° GL-R12L 2.10x107°
GL-R63F 3.33x10° GL-R28H 2.48x10° GL-R14L 2.22x10°
GL-R71F 3.56x10° GL-R32H 2.58x10° GL-R16L 2.26x10
GL-R79F 3.78x10° GL-R36H 2.72x107 GL-R18L 2.38x107
GL-R87F 4.01x10° GL-R40H 2.81x107 GL-R20L 2.42x107
GL-R95F 4.24x10° GL-R44H 2.96x107 GL-R22L 2.54x107
GL-R103F 4.47x109 1 GL-R48H 3.05x10 GL-R24L 2.58x107
GL-R111F 4.69x10° GL-R52H 3.20x10? GL-R26L 2.70x10
GL-R119F 4.92x10° GL-R56H 3.29x10 GL-R2sL 2.74x10°
GL-R127F 5.14x10° GL-R60H 3.43x107° GL-R30L 2.85x107
GL-R143F 5.60x10° GL-R64H 3.53x107° GL-R32L 2.90x107
GL-R159F 6.06x107° 2 GL-R72H 3.76x107°

GL-R175F 6.51x109 73 GL-R80H 4.00x10°°

GL-R191F 6.96x1079 GL-R88H 4.24x10°

GL-R207F 7.41x10° GL-R96H 4.48x10°

*1 This shows when PNP output cable is used. When NPN output cable is used, the figure is 4.46x107.
*2 This shows when PNP output cable is used. When NPN output cable is used, the figure is 6.05x107°.
*3 This shows when PNP output cable is used. When NPN output cable is used, the figure is 6.50x107.
*4 This shows when PNP output cable is used. When NPN output cable is used, the figure is 6.95x107°.
*5 This shows when PNP output cable is used. When NPN output cable is used, the figure is 1.78x10°°.
*6 When using series connection, the PFH value is the sum of all PFH values of each model.
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7-2 Specifications

Response time (OSSD)

B GL-RF

Units: ms

Response time (OSSD)

Wire synchronization, One-line or

Optical synchronization system

Model Optical synchronization system (Channel 0) (Channel A or B)
. All " All
ON—OFF OFF—ON blockedsoN 2| ON—OFF OFF—ON et o]
GL-R23F 6.9 49.2 64.4 9.3 52.7 74.0
GL-R31F 7.8 50.5 67.9 10.7 54.8 79.5
GL-R39F 8.6 51.8 71.3 121 56.9 85.1
GL-R47F 9.5 53.1 74.8 135 59.0 90.7
GL-R55F 10.4 54.3 78.3 14.9 61.1 96.3
GL-R63F 11.2 55.6 81.7 16.3 63.2 101.8
GL-R71F 121 56.9 85.2 17.6 65.3 107.4
GL-R79F 13.0 58.2 88.6 19.0 67.4 113.0
GL-R87F 13.8 59.5 92.1 20.4 69.4 118.5
GL-R95F 14.7 60.8 95.5 21.8 71.5 1241
GL-R103F 15.5 62.1 99.0 23.2 73.6 129.7
GL-R111F 16.4 63.4 102.4 24.6 75.7 135.2
GL-R119F 17.3 64.7 105.9 26.0 77.8 140.8
GL-R127F 18.1 66.0 109.4 27.4 79.9 146.4
GL-R143F 19.9 68.6 116.4 30.2 84.1 157.6
GL-R159F 21.6 71.2 123.3 33.0 88.3 168.7
GL-R175F 23.3 73.8 130.2 35.8 92.5 179.9
GL-R191F 25.0 76.4 137.1 38.6 96.7 191.0
GL-R207F 26.8 79.0 1441 41.4 100.9 202.1
B GL-RH
Units: ms
Response time (OSSD)
Wire synchronization, One-line or Optical synchronization system
Model Optical synchronization system (Channel 0) (Channel A or B)
. All " All
ON—OFF OFF—ON blockedsoN 2| ON—OFF OFF—ON et o]
GL-R0O8H 6.6 48.7 63.1 6.9 49.1 64.2
GL-R12H 6.6 48.7 63.1 7.4 49.9 66.3
GL-R16H 6.6 48.7 63.1 8.1 50.9 69.1
GL-R20H 6.6 48.7 63.1 8.8 52.0 71.9
GL-R24H 7.0 49.3 64.9 9.5 53.0 74.7
GL-R28H 7.4 50.0 66.6 10.2 54.0 77.5
GL-R32H 7.9 50.6 68.3 10.9 55.1 80.2
GL-R36H 8.3 51.3 70.0 11.6 56.1 83.0
GL-R40H 8.7 51.9 71.8 12.3 57.2 85.8
GL-R44H 9.2 52.6 73.5 12.9 58.2 88.6
GL-R48H 9.6 53.2 75.2 13.6 59.3 91.4
GL-R52H 10.0 53.9 77.0 14.3 60.3 94.2
GL-R56H 10.5 54.5 78.7 15.0 61.4 96.9
GL-R60H 10.9 55.2 80.4 15.7 62.4 99.7
GL-R64H 11.3 55.8 82.1 16.4 63.4 102.5
GL-R72H 12.2 57.1 85.6 17.8 65.5 108.1
GL-R80H 13.1 58.4 89.1 19.2 67.6 113.7
GL-R88H 13.9 59.7 92.5 20.6 69.7 119.2
GL-R96H 14.8 61.0 96.0 22.0 71.8 124.8
GL-R-M-NO7-E 7-5
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7-2 Specifications

B GL-RL
Units: ms
Response time (OSSD)
Wire synchronization, One-line or Optical synchronization system
Model Optical synchronization system (Channel 0) (Channel A or B)
. All « All
ON—OFF OFF—ON blockedoN ‘2| ON—OFF OFF—ON e gy
GL-R0O4L 6.6 48.7 63.1 6.9 491 64.2
GL-RO6L 6.6 48.7 63.1 6.9 491 64.2
GL-RO8L 6.6 48.7 63.1 6.9 491 64.2
GL-R10L 6.6 48.7 63.1 7.0 49.3 64.9
GL-R12L 6.6 48.7 63.1 7.4 49.9 66.3
GL-R14L 6.6 48.7 63.1 7.7 50.4 67.7
GL-R16L 6.6 48.7 63.1 8.1 50.9 69.1
GL-R18L 6.6 48.7 63.1 8.4 51.4 70.5
GL-R20L 6.6 48.7 63.1 8.8 52.0 71.9
GL-R22L 6.8 49.0 64.0 9.1 52.5 73.3
GL-R24L 7.0 49.3 64.9 9.5 53.0 74.7
GL-R26L 7.2 49.6 65.7 9.8 53.5 76.1
GL-R28L 7.4 50.0 66.6 10.2 54.0 77.5
GL-R30L 7.7 50.3 67.5 10.5 54.6 78.9
GL-R32L 7.9 50.6 68.3 10.9 55.1 80.2

*1 If the interruption is present in the detection zone for less than 80 ms, the response time (OFF to ON)
will be 80 ms or more to ensure that the OSSD maintains the OFF state for more than 80 ms.

*2 "All blocked" means the situation where the GL-R operates in optical synchronization system and the
transmitter and receiver is not synchronized (top and bottom beam axes are both blocked). In this situ-
ation, the response time is longer because the GL-R synchronizes the transmitter and receiver first and
then determines the clear or blocked.

‘. Point * When the GL-R units are connected in series, the response time is calculated according to
the following steps;
1. Sum up the response time of all unit.
2. Subtract the following time from the result of previous step.
H ON to OFF
One sub unit : 2 ms
Two sub unit : 4.2 ms
(When Optical synchronization system and Channel A or B)
One sub unit : 2.7 ms
Two sub unit : 5.7 ms
H OFF to ON
One sub unit : 42 ms
Two sub unit : 84 ms
When connecting the GL-R32H (32 beam axes), GL-R24H (24 beam axes), and GL-R12L (12
beam axes) in series for one-line system, the response time of each unit is 7.9 ms, 7.0 ms,
and 6.6 ms respectively, and the response time (ON to OFF) is 7.9 ms + 7.0 ms + 6.6 ms - 4.2
ms = 17.3 ms.
the response time (OFF to ON) is 50.6 ms + 49.3 ms + 48.7 ms — 84 ms = 64.6 ms.
(1 "series connection" (page 2-3)
* 2.0 m/s is the maximum object detection speed of the GL-R series.
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7-2 Specifications

Current consumption

Units: mA Units: mA Units: mA
Current consumption Current consumption Current consumption
Model (Max.) Model (Max.) Model (Max.)
Transmitter | Receiver Transmitter | Receiver Transmitter | Receiver
GL-R23F 50 70 GL-R08H 43 66 GL-R04L 37 66
GL-R31F 54 71 GL-R12H 46 68 GL-Ro6L 39 67
GL-R39F 57 72 GL-R16H 50 69 GL-R0o8L 41 68
GL-R47F 60 74 GL-R20H 53 71 GL-R10L 43 69
GL-R55F 62 75 GL-R24H 57 72 GL-R12L 46 70
GL-R63F 64 77 GL-R28H 59 73 GL-R14L 48 71
GL-R71F 66 78 GL-R32H 61 74 GL-R16L 50 72
GL-R79F 67 80 GL-R36H 63 75 GL-R18L 52 73
GL-R87F 69 81 GL-R40H 65 76 GL-R20L 54 75
GL-R95F 71 83 GL-R44H 66 77 GL-R22L 56 75
GL-R103F 72 84 GL-R48H 68 79 GL-R24L 57 76
GL-R111F 74 85 GL-R52H 69 80 GL-R26L 59 77
GL-R119F 76 87 GL-R56H 71 81 GL-R28L 60 78
GL-R127F 78 89 GL-R60H 72 82 GL-R30L 61 79
GL-R143F 81 98 GL-R64H 73 83 GL-R32L 62 80
GL-R159F 85 102 GL-R72H 75 85
GL-R175F 88 105 GL-R80H 77 87
GL-R191F 92 108 GL-R88H 79 89
GL-R207F 95 111 GL-R96H 81 91
*1 The above current consumption does not include the current consumed via OSSD output.
*2 If inputs other than EDM input turn on, consumption current per input increases by 2.5 mA.
Weight
B Transmitter and receiver unit
Units: g Units: g Units: g
Weight Weight Weight
Model Model Model
Transmitter | Receiver Transmitter | Receiver Transmitter | Receiver
GL-R23F 320 330 GL-RO8H 210 210 GL-R0O4L 210 210
GL-R31F 430 440 GL-R12H 320 330 GL-R0O6L 320 330
GL-R39F 550 550 GL-R16H 430 440 GL-R0O8L 430 440
GL-R47F 660 670 GL-R20H 550 550 GL-R10L 550 550
GL-R55F 780 780 GL-R24H 660 660 GL-R12L 660 660
GL-R63F 890 900 GL-R28H 770 770 GL-R14L 770 770
GL-R71F 1000 1010 GL-R32H 880 890 GL-R16L 880 890
GL-R79F 1200 1200 GL-R36H 1000 1000 GL-R18L 1000 1000
GL-R87F 1300 1300 GL-R40H 1110 1110 GL-R20L 1110 1110
GL-R95F 1400 1400 GL-R44H 1220 1220 GL-R22L 1220 1220
GL-R103F 1500 1500 GL-R48H 1330 1340 GL-R24L 1330 1340
GL-R111F 1600 1600 GL-R52H 1440 1450 GL-R26L 1440 1450
GL-R119F 1700 1700 GL-R56H 1560 1560 GL-R28L 1560 1560
GL-R127F 1800 1900 GL-R60H 1670 1680 GL-R30L 1670 1680
GL-R143F 2100 2100 GL-R64H 1780 1790 GL-R32L 1780 1790
GL-R159F 2300 2300 GL-R72H 2010 2010
GL-R175F 2500 2500 GL-R80H 2230 2240
GL-R191F 2700 2800 GL-R88H 2450 2460
GL-R207F 3000 3000 GL-R96H 2680 2690
GL-R-M-NO7-E 7-7
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7-2 Specifications

B Cable
® Unit connection cable ® Unit connection cable ® Series connection cable
Units: g (for extension use) Units: g
Units: g
Model Weight Model Weight
GL-RP5P 200 e RDIoR GL-RS008 16
GL-RP5PS 215 GL-RPCO3P 25 GL-RS015 20
GL-RP5PM 240 GL-RPCO3PS 30 GL-RS05 40
GL-RP10P 400 GL-RPCO3PM 35 GL-RS1 70
GL-RP10PS 430 GL-RPCO3N 25 GL-RS3 165
GL-RP10PM 480 GL-RPCOSNS 30 GL-RS5 260
GL-RP30P 1200 GL-RPCO3NM 35 GL-RS10 520
GL-RP30PM 1440
GL-RP5N 200
GL-RP5NS 215 ® Extension cable
GL-RP5NM 240 Units: g
GL-RPTON 400 Model Weight
GL-RP10NS 430 GL-RCS 205
GL-RP10NM 480 GL-RCSS 20
GL-RC5M 245
GL-RC10 400
GL-RC10S 430
GL-RC10M 480
GL-RC20 770
GL-RC20S 830
GL-RC20M 910
B Mounting bracket and antivibration bracket
Units: g
Model Weight
GL-RBO1 260
GL-RB02 290
GL-RB11 150
GL-RB12 160
GL-RB21 470
GL-RB31 50
GL-RB32 270
B Front protection cover
Units: g Units: g Units: g
Model Weight Model Weight Model Weight
GL-RA160 15 GL-RA720 68 GL-RA1280 120
GL-RA240 23 GL-RA800 75 GL-RA1440 135
GL-RA320 30 GL-RA880 83 GL-RA1600 150
GL-RA400 38 GL-RA960 90 GL-RA1760 165
GL-RA480 45 GL-RA1040 98 GL-RA1920 180
GL-RA560 53 GL-RA1120 105
GL-RA640 60 GL-RA1200 113
7-8 GL-R-M-NO7-E



7-2 Specifications

B Corner mirror

Units: kg Units: kg Units: kg
Model Weight* Model Weight* Model Weight*

SL-M12H 1.4 SL-M36H 2.6 SL-M60H 4.1
SL-M16H 1.6 SL-M40H 2.8 SL-Mé4H 4.3
SL-M20H 1.8 SL-M44H 3 SL-M80H 54
SL-M24H 2 SL-M48H 3.2 SL-M96H 6.2
SL-M28H 22 SL-M52H 37 NS .

With mounting brackets
SL-M32H 24 SL-M56H 3.9
* With mounting brackets * With mounting brackets

B Laser Alignment Tool

Units: g
Model Weight
GL-R1LP 260

B Configuration software related items

Units: g
Model Weight
GL-R1UB 10
OP-51580 70
OP-86941 200

B Dedicated Safety Reley for the GL-R Series

Units: g
Model Weight
GL-T11R 310

GL-R-M-NO7-E 7-9
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7-2 Specifications

Packaged items and materials

B Transmitter and receiver

suolsuswiq pue suonesyidads .

. Number .
Type Model Packaged item of items Material
Transmitter 1 Unit case: Aluminum, Upper/Lower case:
_ . G . Nylon (GF30%), Front cover:
Finger protection type L-ROF Receiver 1 Polycarbonate/SUS304
Instruction manual 1 -
Transmitter 1 Unit case: Aluminum, Upper/Lower case:
Hand . GL-ROH Recei 1 Nylon (GF30%), Front cover:
and protection type - eceiver Polycarbonate/SUS304
Instruction manual 1 -
Transmitter 1 Unit case: Aluminum, Upper/Lower case:
) G : Nylon (GF30%), Front cover:
Body protection type L-ROL Receiver 1 Polycarbonate/SUS304
Instruction manual 1 -
B Cable
i Number .
Type Model Packaged item of items Material
Unit connection cable | GL-RPO Cable 1 Unit connector: PBT, Cable: PVC
Unit connection cable Unit connector: PBT, Extension
(for extension use) GL-RPCO | Cable 1 connector: PVC/Brass Nickel plate,
Cable: PVC
. Extension connector: PVC/Brass Nickel
Extension cable GL-RCO Cable 1 plate, Cable: PVC
Series connection cable | GL-RS] Cable 1 Unit connector: PBT, Cable: PVC
B Mounting bracket and antivibration bracket
i Number .
Type Model Packaged item of items Material
) Bracket/Nut: SPHC, Hexagon socket bolt:
Adjustable angle GL-RBO7 | A\Ssembled bracket 2 Iron (Trivalent black)
mounting bracket -
Instruction manual 1 -
) Bracket/Nut: SPHC, Hexagon socket bolt:
Adjustable angle GL-RBO2 | A\Ssembled bracket 2 Iron (Trivalent black)
mounting bracket -
Instruction manual 1 -
Straight mounting GL-RB11 Assembled bracket 5 Bracket/Nut: SPHC, Hexagon socket bolt:
bracket Iron (Trivalent black)
. Bracket/Nut: SPHC, Hexagon socket bolt:
L-shaped mounting GL-RB12 | /Aesembled bracket 2 Iron (Trivalent black)
bracket -
Instruction manual 1 -
) Bracket/Nut: SPHC, Hexagon socket bolt:
No dead zone mounting | - oo, | Assembled bracket 2 Iron (Trivalent black)
bracket -
Instruction manual 1 -
Antivibration bracket for Antivibration elastomer 2 EPDM
the adjustable angle GL-RB32 Bracket 2 SPHC
mounting bracket Instruction manual 1 -
Antivibration elastomer 2 EPDM
Antivibration bracket for Hexagon socket bolt 4 Iron (Trivalent black)
the straight mounting GL-RB31 Washer 4 Iron (Trivalent black)
bracket Spacer 4 SUS303
Instruction manual 1 -

7-10
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7-2 Specifications

B Front protection cover

. Number .
Type Model Packaged item of items Material
Front protection cover | GL-RAO Front protection cover 1 Frame: ABS, Transparent part
Polycarbonate
B Corner mirror
. Number .
Type Model Packaged item of items Material
. Mirror: Glass (Back-surface mirror),
Mirror 1 .
Case: Aluminum
SL'M12H Mounting bracket 4 SUS304
SL-M48H Hexagon socket bolt (M6, width 12 SUS304
across flat: 5 mm)
Nut (M6) 4 SUS304
. Mirror: Back-surface mirror,
Mirror 1 .
Case: Aluminum
) SL-M52H Mounting bracket 6 SUS304
Corner mirror ; H ket bolt (M6, width
SL-Me4H | "'exagon soc : 18 | SUS304
across flat: 5 mm)
Nut (M6) 6 SUS304
. Mirror: Back-surface mirror,
Mirror 1 .
Case: Aluminum
SL-M80H Mounting bracket 8 SUS304
SL-M96H i
Hexagon socket bolt (M6, width 24 SUS304
across flat: 5 mm)
Nut (M6) 8 SUS304
B Laser Alignment Tool
. Number .
Type Model Packaged item of items Material
Laser Alignment Tool 1
Laser Alignment Tool GL-R1LP Laser Warning, Explanation Labels 1 Case: aluminum
Instruction Manual 1
B Configuration software related items
. Number .
Type Model Packaged item of items Material
Configuration software - - 1 -
Interface unit GL-R1UB | Interface unit 1 Polycarbonate
USB cable 2 m OP-51580 | USB cable 1 -
USB cable 5 m OP-86941 | USB cable 1 -
B Dedicated Safety Reley for the GL-R Series
. Number .
Type Model Packaged item of items Material
i Relay terminal 1
Dedicated Safety Reley GL-T11R ey termina Main unit case: Polycarbonate

for the GL-R Series

Instruction Manual

1

GL-R-M-NO7-E
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7-3

Dimensions

GL-RF/RH/RL unit

Units: mm

Transmitter and Receiver

]

32.9

J

Interface unit connector

Setting switches

(only receiver)

If the length for a single GL-R unit is 1280 mm or greater, use the following antivibration
mounting bracket additionally as an intermediate support bracket. The antivibration
mounting bracket must be selected according to the mounting bracket and installed on the
center of the GL-R unit indicated as position "G".

Mounting bracket Antivibration bracket
Adjustable angle mounting bracket Antivibration bracket for the adjustable mounting
No dead zone mounting bracket bracket
Straight mounting bracket Antivibration bracket for the straight mounting
bracket
L-shaped mounting bracket L-shaped mounting bracket

7-12
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7-3 Dimensions

B GL-RF
Units: mm
Beam B: C: D:

Model axes A:Length Detection height | Protection height | Beam axis pitch E F G
GL-R23F 23 240 220 244 120
GL-R31F 31 320 300 324 160
GL-R39F 39 400 380 404 200
GL-R47F 47 480 460 484 240
GL-R55F 55 560 540 564 280
GL-R63F 63 640 620 644 320
GL-R71F 71 720 700 724 360
GL-R79F 79 800 780 804 400
GL-R87F 87 880 860 884 440
GL-R95F 95 960 940 964 10 10 12 480
GL-R103F 103 1040 1020 1044 520
GL-R111F 111 1120 1100 1124 560
GL-R119F 119 1200 1180 1204 600
GL-R127F 127 1280 1260 1284 640
GL-R143F 143 1440 1420 1444 720
GL-R159F 159 1600 1580 1604 800
GL-R175F 175 1760 1740 1764 880
GL-R191F 191 1920 1900 1924 960
GL-R207F 207 2080 2060 2084 1040

B GL-RH
Units: mm
Beam B: C: D:

Model axes A:Length Detection height | Protection height | Beam axis pitch E F G
GL-R0O8H 8 160 140 185 80
GL-R12H 12 240 220 265 120
GL-R16H 16 320 300 345 160
GL-R20H 20 400 380 425 200
GL-R24H 24 480 460 505 240
GL-R28H 28 560 540 585 280
GL-R32H 32 640 620 665 320
GL-R36H 36 720 700 745 360
GL-R40H 40 800 780 825 400
GL-R44H 44 880 860 905 20 10 22.5 440
GL-R48H 48 960 940 985 480
GL-R52H 52 1040 1020 1065 520
GL-R56H 56 1120 1100 1145 560
GL-R60H 60 1200 1180 1225 600
GL-R64H 64 1280 1260 1305 640
GL-R72H 72 1440 1420 1465 720
GL-R80H 80 1600 1580 1625 800
GL-R88H 88 1760 1740 1785 880
GL-R96H 96 1920 1900 1945 960

GL-R-M-NO7-E 7-13
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7-3 Dimensions

B GL-RL
Units: mm
B: C: D:

Model A:Length Detection height | Protection height | Beam axis pitch E F G
GL-RO4L 160 120 205 80
GL-RO6L 240 200 285 120
GL-RO8SL 320 280 365 160
GL-R10L 400 360 445 200
GL-R12L 480 440 525 240
GL-R14L 560 520 605 280
GL-R16L 640 600 685 320
GL-R18L 720 680 765 40 30 42.5 360
GL-R20L 800 760 845 400
GL-R22L 880 840 925 440
GL-R24L 960 920 1005 480
GL-R26L 1040 1000 1085 520
GL-R28L 1120 1080 1165 560
GL-R30L 1200 1160 1245 600
GL-R32L 1280 1240 1325 640

Adjustable angle mounting bracket (Model: GL-RB01)
Units: mm

§

Nl=
N

|
Nk

When mounted on GL-R
(Back mounting)

Totallength of

When mounted on GL-R
(Side mounting)

Totalllength of

— GL-R

34
15

25.1

ﬁf
&
3
1

I - N=a) T —-| 5 T
o K| jri) } I
n 8 & T ®- R
AT 32 50 | 32 43 46.8

Adjustable angle mounting bracket (Model: GL-RB02)

Units: mm

When mounted on GL-R
(Side mounting)

When mounted on GL-R
(Back mounting)

J
o

;

N

]

~
=
[S

N

Totallength of

Totallength of
- GL-R

34

tF—7T7"—

= -
110

111.5

15

5

4

=,

48

_QL ‘_15_ - 48 6.2
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7-3 Dimensions

Straight mounting bracket (Model: GL-RB11)

Units: mm
When mounted on GL-R
;062‘ 13 N w
B T@: 4: wt i TotageLt\gth of
T Tr |
] ‘ ds ‘
| d |5 A Iz
\‘\ ° Jﬁ “‘@ ® 2 *
1T
NitEEE s
I Ll L]
122] 5 9.2
19 43 19
‘ 15 [N
L-shaped mounting bracket (Model: GL-RB12)
Units: mm

When mounted on GL-R
25 28 .__I\,__. __.N —_—

2xR4 5 5.2 Totallength of

GL-R

50
30
N
~
3@ e
| |
i | T
34
35

50

30
AN
i

JL
n
(29)
54
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7-3 Dimensions

No dead zone mounting bracket (Model: GL-RB21)

When mounted on GL-R
(Back mounting)

Units: mm

When mounted on GL-R
(Side mounting)

) N\ 50 TTNTT -1 — N1 ‘ -
408 12
12 | Totallength of 2 Total length of
H GL-R GL-R
of B EA] e 2 |
g 1@ ‘ g% |

- ; o | I wl | B | 0 L

& 7T g R ®

WAl ‘ EECRRS

[ £ = - -
@ 6.3 a4 N ~
6.3 13 3 3

30.8 30.8 ] Q o

© © ©

43.3 ——— Z. - Z. 7
6.3 153 | M
®
3 30.8 47.3 50
—~3 |
Zinc die-cast

*1 For GL-R0O8H and GL-R04L, attach one bracket to the position at 80 mm.

Antivibration bracket for the adjustable angle mounting bracket (Model: GL-RB32)

When mounted on GL-R
(Back mounting)

Units: mm

When mounted on GL-R

(Side mounting)

(46.8) §::§ o 9::§
30.8 16 D
28.1 107 | |
I N
. 50.5 46.8 A 50.5 46.8
1 L(/ .3 14.8 12 14.8
— 2 —a
— | O - L 41 of <t o
| < M ©| © ‘
%’ mwo% (ooooj C 11 1 TN -
| 5| 9| | | ¥
@
B 6xR2/ 62
Spot facing 2x¢13.5, depth2 - A A Half length of Half length of
GL-R GL-R —— A\
| ] I
| 7
o [ - -
©
<
| = o
| LQI ©
S I N
!
27 38.8
* 12 when mounted on GL-R
GL-R-M-NO7-E
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7-3 Dimensions

Antivibration bracket for the straight mounting bracket (Model: GL-RB31)

Units: mm
When mounted on GL-R

30 38

12 gcm\
1
|

&

D
N
L
<<
i
==
l

43

70

10.5

Half length of
GL-R

<

When mounted on GL-R

Hexagon socket bolt rﬁ

(M5, length: 12 mm,
Spacer
Washer B !

width across flat: 4 mm)
M5

I

T

e -

8
—

*6 mm : When not mounted on GL-R
*5 mm : When mounted on GL-R
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7-3 Dimensions

Front protection cover (Model: GL-RAL)

When mounted on GL-R

41.9

Interface unit (Model: GL-R1UB)

49.6

43.1

(34.8)

Total length of
front protection
cover

16.3

(e

7-18

249

il

1.5 2.1
27

Model Total length
GL-RA160 160
GL-RA240 240
GL-RA320 320
GL-RA400 400
GL-RA480 480
GL-RA560 560
GL-RA640 640
GL-RA720 720
GL-RA800 800
GL-RA880 880
GL-RA960 960

GL-RA1040 1040
GL-RA1120 1120
GL-RA1200 1200
GL-RA1280 1280
GL-RA1440 1440
GL-RA1600 1600
GL-RA1760 1760
GL-RA1920 1920

When mounted on GL-R

38

{1

31.8

(1

(=]
REVENEE | |
N

43.1

69.8

Totallength of
GL-R

Units: mm

Units: mm
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2 Checklist
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(B Troubleshooting

If the GL-R is not functioning normally, check the GL-R indicators first.
The GL-R is in an error condition under the following situations.
* The center indicators blink in red.

+ The 7-segment display indicates "E".

If the GL-R does not demonstrate the above situations, the GL-R is not in an error condition.

Transmitter Receiver

7-segment display — |

-
H-HOZH-1D

ou /La50) 529 -

Function indicator

i
[

@[

S B
i

«il r ©

Error condition

The GL-R performs self-diagnosis for approx. 2 seconds after the power is turned on and checks for
errors. Self-diagnosis is also performed periodically during normal operations.
If the self-diagnosis function detects an error, the GL-R goes to an error condition and the OSSD is kept in
the OFF state even if no interruption exists in the detection zone. The indicators operate in the following
manner during an error condition.
7-segment display : Indication corresponding to the cause of the error
[ "Troubleshooting" (page A-2)
Center indicators : All indicators are blinking in red.
[T "Center Indicator" (page 5-4)
Error output : OFF
01 "Error output (Default function on the black wire of the transmitter cable)"
(page 2-37)
To release the error condition, first remove the cause of the error, and then either activate the reset input
or turn the power off and on again.

B Self-diagnosis description

® Transmitter ® Receiver

« Error in the external power supply voltage  Error in the external power supply voltage
Failure in the internal power supply circuit Failure in the internal power supply circuit
 Failure in the light emitting element or light Failure in the light receiving element or detec-

receiving circuit tion circuit
« CPU overdrive » CPU overdrive
* Memory error * Memory error

Cable open/short-circuit Failure in the safety output circuit (OSSD)
Cable open/short-circuit

* Program monitoring

A-2 GL-R-M-NOA-E



1 Troubleshooting

B In case where the GL-R goes back to the normal operation with reset operation

® "Automatic start mode"

Detect no object

GL-R
Detect object
ON

Reset input

OFF
ON

OSSD
OFF

® "Manual start mode"

Detect no object

L1

Error occurs  Cause of error eliminated <!
100 ms min. and :
,L lessthan2s
Error condition
!
2.2 s max.

[

[

>
100 ms min. and :
less than2s

Error occurs  Cause of error eliminated

GL-R
Detect object
ON

Reset input

OFF
ON

OSSD
OFF

See [T] "Wiring" (page 2-9) for the wiring of reset input.

GL-R-M-NOA-E

|

|

Error condition

: ! Interlock condition |
-------------------------------------- R o e

>
100 ms min.:

2.

i«
60 ms max.
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1 Troubleshooting

If the device is in the error condition

Indication Error name Cause Check and corrective action
R Check that the end cover is installed on the
The end cover on the receiver is not .
connected receiver correctly.
: [ "Cable Installation" (page 3-11)
The unit connection cable is Connect the unit connection cable to the lower
connected to the upper part of the GL- | part of the GL-R.
R. [J "Cable Installation" (page 3-11)
Transmitter and receiver are not the Check that all transmitter and receiver models are
same model. paired correctly.
When the GL-R operates in wire synchronization system
The synchronization wire is not wired | Check the wiring of the synchronization wire.
correctly or disconnected. [ "Cable Color and Pin Position" (page 4-4)
When the GL-R operates in one-line system
Connect the unit connection cable to the receiver.
The unit connection cable is Do not connect the unit connection cable to the
connected to the transmitter. transmitter.
E—>Cc Wiring error [0 "Cable Installation" (page 3-11)
The series connection cable is Connect the series connection cable to the upper
connected to the lower part of the GL- | part of the transmitter and receiver.
R. [0 "Cable Installation" (page 3-11)
When the GL-R is in series connection.
Check for the direction of the sub unit installation.
Check whether the receiver of sub unit is
The sub unit is not connected connected to the transmitter of main unit.
correctly. Check whether the total number of beam axes is
more than 240.
[ "Series connection" (page 2-3)
. Check that the sub unit operates correctly when
The sub unit is broken. not in series connection.
When the error is cleared by restarting the GL-R.
The synchronization wire is affected Check for noise source (inverter, servomotor, etc.)
by external noise. around the GL-R installation location and cables.
The configuration of the setting switch
is out of specification.
Setting switch - P — - Check the configuration of the setting switch.
E—H The setting switch is configured to NQ At s
error A ) [ "Setting switch" (page 1-11)
something other than Channel 0 in
wire synchronization system.
) . . . Modify the configuration of the setting switch or
The conflgurat|on. of th? setting switch modify the configuration by the configuration
overlaps the configuration uploaded software
from the configuration software. M "Setiing switch" (page 1-11)
heck the model name of main unit an nit
E Configuration The unit configuration is different from Check the mode e,l © o. al .u itand sub uni
—5 ) - and whether the unit configuration from the
error the configuration uploaded from the L . .
software software is identical to the actual unit
' configuration.
The upload of configuration has not
been completed correctly when using | Upload the configuration again.
the configuration software.
L Rewire the interlock mode selection input or reset
= Interlock mode selection input or reset | .
E—>1 Interlock error inout are wired incorrectl input correctly.
P - [ "Interlock Function" (page 2-7)
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1 Troubleshooting

Indication Error name Cause Check and corrective action
If EDM function is needed, rewire the EDM
correctly.
If EDM function is not needed, rewire the EDM
EDM input is not connected correctly. | and AUX correctly or deactivate the EDM function
E—B EDM error by the configuration software.
[0 "External Device Monitoring (EDM Function)"
(page 2-12)
There is a welded contact on the .
) Replace the external device.
external device.
Th iver is affected b bient
E— =0 Receiver error “g;recewer 15 afiected by ambien Shield the receiver from ambient light.
The transmitter is broken. Replace the transmitter.
) When the error is cleared by restarting the GL-R.
E 52 Transmitter . .
— = error The transmitter is affected by external Check for a noise source (inverter, servomotor,
) y etc.) around the GL-R installation location and
noise.
cables.
When the error is cleared by restarting the GL-R.
Check for a noise source (inverter, servomotor,
OSSD is affected by external noise. etc.) around the GL-R installation location and
cables.
There is a voltage surge affecting the | When the load is inductive such as relay, use a
OSSD due to an inductive load. load with a surge absorption device.
The power supply voltage has fallen | Take measures by replacing the power supply,
continuously or experienced a sudden | increasing the power capacity, or dedicating the
drop. ower supply to the GL-R.
E— 14 OSSD1 error Whp H - I T .p P GLpgy
E_y 155 0SSD2 error en the error is not cleared by restarting the GL-R.
OSSD is short-circuited to 0 V or 24 V
of power supply. .
R the OSSD tly.
OSSDs are short-circuited to each ewlllre © co.r.rec"y
[ "Examples of Wiring" (page 4-9)
other.
OSSD is short-circuited to other wires.
. . Check that the load does not consume more
Too much current is flowing through
the OSSD current than the OSSD can handle.
’ [ "Specifications" (page 7-3)
OSSD is broken. Replace the receiver.
The sub unit is broken. Replace the sub unit.
When the error is cleared by restarting the GL-R.
E— i—H Sub unit error . ) ) Check for a noise source (inverter, servomotor,
The sub unit or series connection . . .
. . etc.) around the GL-R installation location and
cable is affected by external noise.
cables.
When the error is cleared by restarting the GL-R.
Th hronizati irei t wired
© syne rc.)nlz.a 1on WIre IS not wire Check the connection of the synchronization wire.
correctly or is disconnected.
o . Check for a noise source (inverter, servomotor,
The synchronization lines in the cable . . .
. etc.) around the GL-R installation location and
are affected by external noise.
cables.
Communication The power supply voltage has fallen Take measures by replacing the power supply,
E—oc—0 error! continuously or experienced a sudden | increasing the power capacity, or dedicating the
drop. power supply to the GL-R.
When the error is not cleared by restarting the GL-R.
The synchronization wire or series
connection cable is not connected Check the connection of the synchronization wire.
correctly or is disconnected.
The connection with the GL-R in Replace the GL-R unit connected in series.
series is broken. [QJ "Series connection" (page 2-3)
N.IUtmg Iam.p The muting lamp is not connected Check the connections.
E—>Z2—H disconnection | correctly.
error 2 The muting lamp is broken. Replace the muting lamp.
GL-R-M-NOA-E A-5
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1 Troubleshooting

Indication Error name Cause Check and corrective action
The muting lamp is not connected Check the connections.
Muting lamp correctly.
[ over current Too much power is consumed by the | Make sure the muting lamp does not consume
error 2 muting lamp. more power than the GL-R can handle.
The muting lamp is broken. Replace the muting lamp.
When the GL-R operates in optical Do not apply the fixed blanking or muting function
Synchronizatio | synchronization system, the fixed to at least the upper or lower axis.
E—oc=T n beam axis blanking or muting function is applied | Make the GL-R operate in one-line system or wire
error to both the upper and lower beam synchronization system.
axes (for synchronization control). [ "Wiring System" (page 2-2)
[N RN The power supply voltage has fallen | Take measures by replacing the power supply,
. continuously or experienced a sudden | increasing the power capacity, or dedicating the
- System error drop. power supply to the GL-R.
E—-5-8 The GL-R is broken. Replace the GL-R.

*1 All indicators on the transmitter may turn OFF.
*2 This error occurs only when the muting lamp error is configured to cause error condition by using the

configuration software.
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1 Troubleshooting

If the GL-R is not in an error condition

Error name

Cause

Countermeasure

All Indicators are
OFF.

The power is not turned ON or the power supply
voltage is insufficient.

Adjust the power supply voltage to be within the range of
specifications.

Correctly wire the power supply.

[ "Examples of Wiring" (page 4-9)

Cables are disconnected or not connected
correctly

Check the connection and reconnect the cables if
necessary.
[ "Cable Specification" (page 4-8)

The OSSD does not
turn ON.

(Center indicator
lights in red or does
not turn ON)

Are the beam axes properly aligned?

Perform optical alignment.
[ "Optical Alignment" (page 3-19)

Are there objects within the detection zone?

Is the transmitter to receiver distance within the
specified range?

Remove all objects from the detection zone.
Ensure the transmitter to receiver distance fall within the
specified range.

Have dust or other particles adhered to the
detection surface, thus blocking the beam axes?

Clean the surface. Gently wipe the dirt away by using a
cloth dampened with a mild detergent.

The OSSD does not
turn ON.

(Center indicator
lights in green)

If the function indicator for interlock turns ON, the
GL-R is in the interlock condition.

During manual start / manual restart mode, OSSD only
turns ON when light is received from all of the beam axes
and reset input is activated.

[ "Interlock Function" (page 2-7)

If the 7-segment display indicates "L", the wait
input is active.

Correctly connect the wait input.
[ "wait Input Function" (page 2-34)

When connected in series, are the beam axes for
the other GL-R units aligned?

Check the status of the other GL-R units connected in
series.

Beam axes are

The receiver is affected by ambient light or light

Shield the receiver from ambient light.

aligned, but from other photoelectric devices. [ "Light Interference Prevention Method" (page 3-8)
sometimes OSSD | The synchronization wire in the communication )
f . Check for noise around the cables.
turns OFF. cable is affected by external noise.
The device
connected to the The self-diagnosis function periodically turns Connect a device that will not detect the regular OSSD
OSSD turns ON and | OFF OSSD, so the device may be recognizing | OFF signal.
OFF very quickly this short OFF signal. [ "ossD* (page 2-6)
(chattering).

All indicator on the
transmitter except
"POWER" turn OFF.

The GL-R operates in optical synchronization
system.

If you intend optical synchronization system, the GL-R
operates correctly and there is nothing to do. If you do
not intend optical synchronization system, check the
connection of the synchronization 1 and 2 wire in the
cable.

[ wiring System" (page 2-2)

The GL-R does not
go into the muted
condition when the
muting inputs are

The 7-segment display and function indicators does not change when the muting inputs are activated.

Wires are not connected correctly.

Check the connection of wires.
[ "2-6 Temporary Suspension of Safety Function"
(page 2-13)

« External device connected to the muting inputs
is broken.

» Wires for muting inputs are disconnected.

» Muting inputs are broken.

» Connect another external device to the muting inputs.
» Connect another unit connection cable.
» Connect another GL-R unit.

The 7-segment display and function indicators change when the muting inputs are activated.

activated. . A . ) Check the muting conditions.
Conditions for initiation of muting are not fulfilled. [T "Detailed operation® (page 2-14)
Check the muting bank inputs when the muting bank
Combination of the muting bank inputs is not function is applied.
correct. [ "Partial muting function / Muting bank function"
(page 2-16)
GL-R-M-NOA-E A-7
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Checklist

Checklist before operation

You are fully responsible for performing the risk assessment on your machine application, taking into
account performing maintenance and inspections, which are a critical factor for appropriate risk assess-
ment. In addition, it is the responsibility of the responsible personnel to train the machine operators
regarding inspection and maintenance of the machine and the GL-R.

B Inspection before operation (Initial inspection)

When installation of the GL-R is completed, the responsible personnel must verify the operation of the GL-
R in accordance with the checklist shown below. Note that the following inspection items comprise only a
bare minimum inspection. KEYENCE Corporation strongly recommends including the necessary checking
items into this checklist based on the judgment of the responsible personnel since additional criteria may
be necessary depending on both the machine to which the GL-R is installed and the laws, rules, regula-
tions and standards in the country or region in which the GL-R is used/installed.

(1) Pre-check for installation condition

U The machine under GL-R control can be caused to stop running by the OFF-state of OSSD.

O The GL-R is installed so that the machine operator cannot go into or approach the hazardous area
without passing through the detection zone.

U The interlock reset mechanism is installed so that it cannot be operated if there are any personnel
within the hazardous area.

U The device to activate the override is installed so that it cannot be operated if there are any personnel
within the hazardous area.

O The GL-R has been installed at a distance greater than or equal to the minimum safety distance
required.

Q If there are glossy surfaces nearby, move them so that they are beyond the minimum installation dis-
tance according to "Installation Distance From Glossy Surfaces".

O The GL-R is installed at a location free from light interference, for example fluorescent lamps.

U The transmitters and receivers are paired correctly.

U The beam axis spacing (detection capability) is the same between the transmitter and the receiver
when installing the GL-R.

O Muting devices (sensor, switch, etc.) used to establish muting status and the installation method fulfill
the conditions described in this manual and all the requirements stipulated in laws, legislations, stan-
dards, regulations, etc. of the countries or regions where the devices are used.

U Devices used to establish override status and the installation method fulfill the conditions described in
this manual and all the requirements stipulated in laws, legislations, standards, regulations, etc. of the
countries or regions where the devices are used.

U When the reduced resolution function is applied, the safety distance is accurately calculated based on
the detection capability, and the GL-R is installed at a distance greater than or equal to the minimum
safety distance away from the hazardous zone or hazard.

O Risk assessment was performed on your own responsibility based on your machine application, and
then the installation of GL-R was also based on its result.

O When the fixed blanking function is applied, a hazardous clearance that is not protected by the GL-R
may be generated between the obstacle and the GL-R. When such a hazardous clearance is gener-
ated, an additional protective device such as a safeguard is installed.

A-8 GL-R-M-NOA-E



2 Checklist

(2) Pre-check for wiring

a

a
a

The power supply for GL-R is 24 V DC and fulfills the conditions for power supply specified in this man-
ual.

The transmitter and receiver cables are installed correctly.

The two of OSSD outputs provided in the GL-R are both used as a safety-related machine control sys-
tem.

The polarity is not reversed with the connection to the power supply.

In case of using PNP output type cable, the OSSD is not short-circuited to +24 V, and the load is
between the OSSD and 0 V.

In case of using NPN output type cable, the OSSD is not short-circuited to 0 V, and the load is between
the OSSD and +24 V.

When two or more GL-R are connected in series, they are connected using the dedicated series con-
nection cable, which is not cut or extended.

The AUX output, error output, muting state output, alert output, Clear/Blocked state output and inter-
lock-reset-ready output are not used as safety outputs for the safety-related control systems.

The cable sheaths are not damaged. The protection against the disconnection or short-circuit of cable,
which might be caused by crushing or being caught in a machine, is taken into account.

If two or more sets of the GL-R units are used in the vicinity of each other, the protection measures
against light interference is done through a series connection method or light interference prevention
method.

"Non-safety-related functions (output and input)" described in this manual are not incorporated in the
safety-related machine control system.

(3) Pre-check test while the machine is stopped.

You should do the following pre-check test with the test piece in order to make sure the operation of the
GL-R while the machine is stopped. In case of the detection capability of 45 mm, you should use the test
piece with a diameter of 45 mm.

The OSSD indicator on the GL-R lights in red and the OSSD turns OFF while the test piece is present in
the detection zone. The following figure shows the movement procedure of the test piece.

a
a

St g (-

S

The OSSD indicator and all bar LEDS light in green if no test piece is present in the detection zone.
When the EDM function is applied, the GL-R goes to an error condition and the OSSD indicator on the
GL-R lights in red if the EDM input opens while the test piece is present in the detection zone.

GL-R-M-NOA-E A-9
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2 Checklist

U The bar LEDs lights in green, the OSSD indicator continues to light in red, and the interlock indicator
lights in yellow, if the test piece is removed from the detection zone. This is only applicable in case of
manual restart mode.

U The OSSD indicator lights in green and the interlock indicator lights OFF if the reset input is activated.
This is only applicable in case of manual restart.

(4) Pre-check test while the machine is operating.

The purpose of this pre-check test is to make sure that the machine (hazards) stops its operation. This

test must be done after you completely make sure that there is nobody in the hazardous zone.

U The machine stops if the test piece is present in the detection zone. It is recommended to try three
locations of test piece: near the transmitter, near the receiver, and in the central area of the detection
zone.

U The machine (hazard) still stops its operation as long as the test piece is present in the specified pro-
tection zone. This test should be done for the whole detection zone.

U The machine (hazard) stops its operation when the power for the GL-R is disconnected.

U Minimum safety distance is ensured, which has been calculated according to the laws, regulations, and
standards of the country and region in which the GL-R is installed.

B Inspection prior to daily operation (Daily inspection)
You should check the GL-R operation and the machine operation according to the following checklist prior
to daily operation.
Note that the following inspection items comprise only a bare minimum inspection. KEYENCE Corporation
strongly recommends including the necessary checking items into this checklist based on the judgment of
the responsible personnel since additional criteria may be necessary depending on both the machine to
which the GL-R is installed and the laws, rules, regulations and standards in the country or region in which
the GL-R is used/installed.
The result of this inspection must be kept on record along with the machine log.

(1) Pre-check for installation condition

O The GL-R is installed so that the machine operator cannot go into or approach the hazardous area
without passing through the detection zone.

O The GL-R has been installed at a distance greater than or equal to the minimum safety distance
required.

U When the reduced resolution function is applied, the safety distance is accurately calculated based on
the detection capability, and the GL-R is installed at a distance greater than or equal to the minimum
safety distance away from the hazardous zone or hazard.

O When the fixed blanking function is applied, a hazardous clearance that is not protected by the GL-R
may be generated between the obstacle and the GL-R. When such a hazardous clearance is gener-
ated, an additional protective device such as a safeguard is installed.

O The GL-R is installed at a location free from light interference, for example fluorescent lamps.

U The cable sheaths are not damaged. The protection against the disconnection or short-circuit of cable,
which might be caused by crushing or being caught in a machine, is taken into account.

O Additionally, you should perform the following inspections as described in "Inspection before opera-
tion".

(8) Pre-check test while the machine is stopped
(4) Pre-check test while the machine is operating
4 There is no change of installation that would influence the result of your original risk assessment.
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B Regular (periodical) inspection

The responsible personnel must perform a regular inspection.

It is recommended to perform a regular inspection at least once every six months.

Note that the following inspection items comprise only a bare minimum inspection. KEYENCE Corporation
strongly recommends including the necessary checking items into this checklist based on the judgment of
the responsible personnel since additional criteria may be necessary depending on both the machine to
which the GL-R is installed and the laws, rules, regulations and standards in the country or region in which
the GL-R is used/installed.

The result of this inspection must be kept on record along with the machine log.

(1) Additional inspection items

U The actual distance between the hazardous zone or hazards and the GL-R still keeps greater than the
calculated safety distance.

O When the reduced resolution function is applied, the safety distance is accurately calculated based on
the enlarged detection capability, and the GL-R is installed at a distance greater than or equal to the
minimum safety distance away from the hazardous zone or hazard.

4 When the fixed blanking function is applied, a hazardous clearance that is not protected by the GL-R
may be generated between the obstacle and the GL-R. When such a hazardous clearance is gener-
ated, an additional protective device such as a safeguard is installed.

O The stop time of the machine connected to the GL-R has not increased.

There are no loose screws in the mounting bracket.

The unit connection cable or the series connection cable is fastened tightly to the GL-R with no loose

screws.

The OSSD is connected correctly to the machine.

There is no damage to the GL-R that may influence IP65 structure.

The surface of the GL-R is not polluted or damaged.

Beam axes must be aligned. If it is out of alignment, beam axes are aligned.

There is no change of installation that would influence the result of your original risk assessment.

0o
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WARRANTIES AND DISCLAIMERS

KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one (1) year from
the date of shipment. If any models or samples were shown to Buyer, such models or samples were used merely to
illustrate the general type and quality of the Products and not to represent that the Products would necessarily
conform to said models or samples. Any Products found to be defective must be shipped to KEYENCE with all
shipping costs paid by Buyer or offered to KEYENCE for inspection and examination. Upon examination by
KEYENCE, KEYENCE, at its sole option, will refund the purchase price of, or repair or replace at no charge any
Products found to be defective. This warranty does not apply to any defects resulting from any action of Buyer,
including but not limited to improper installation, improper interfacing, improper repair, unauthorized modification,
misapplication and mishandling, such as exposure to excessive current, heat, coldness, moisture, vibration or
outdoors air. Components which wear are not warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only suggestions, and it is
Buyer's responsibility to ascertain the fithess of the Products for Buyer’s intended use. KEYENCE will not be
responsible for any damages that may result from the use of the Products.

The Products and any samples ("Products/Samples") supplied to Buyer are not to be used internally in humans, for
human transportation, as safety devices or fail-safe systems, unless their written specifications state otherwise.
Should any Products/Samples be used in such a manner or misused in any way, KEYENCE assumes no
responsibility, and additionally Buyer will indemnify KEYENCE and hold KEYENCE harmless from any liability or
damage whatsoever arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES, INCLUDING,
WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED. IN NO EVENT SHALL
KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY PERSON OR ENTITY FOR ANY DIRECT,
INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF
INFORMATION, LOSS OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF
PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY MATTER ARISING
OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE PRODUCTS, EVEN IF KEYENCE OR
ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES
OR ANY OTHER CLAIM AGAINST BUYER. In some jurisdictions, some of the foregoing warranty disclaimers or
damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must provide such
third party with a copy of this document, all specifications, manuals, catalogs, leaflets and written information provided
to Buyer pertaining to the Products/Samples.
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