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1 General Information

1. 1 Explanation of symbols
The symbols used in this technical description are explained below.

Attention!
This symbol appears before text passages that have to be observed by all means. Failure
to heed this information may lead to injuries to personnel or damage to the equipment.

Attention Laser!
This symbol warns of possible danger through hazardous laser radiation.

Notice!
This symbol indicates text passages containing important information.

1. 2 Declaration of Conformity
The protective retro-reflective photoelectric sensor SRK 96 has been developed and
produced in accordance with the applicable European standards and directives.

Notice!
The corresponding declaration of conformity can be requested from the manufacturer.

The manufacturer of the product, Leuze electronic GmbH & Co KG in D-73277 Owen/Teck,
possesses a certified quality assurance system in accordance with ISO 9001.

1. 3 General information
An AOPD is part of the electrical equipment which has to be applied to those machines which
contain the potential risk of bodily injury. It provides protection by causing the machine to
move into a safe operating state before a person can get into a dangerous situation
(EN 61496-1).
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1. 4 Definition of terms

Contactless active protective device (AOPD)
A combination of parts and/or components which functions together to provide access
protection or presence detection and contains at least the following:

• a sensor unit, 
• control/monitoring units, 
• output switching elements.

AOPD Type 2
The EN 61496 describes two types of active optical electronic protective devices (AOPD)
with respect to the requirements concerning safety relevant parts of control units (EN 954-1).

The AOPD type 2 fulfils the requirements of category 2 acc. to EN 954-1. A periodic function
test has to detect malfunctions in the safety function. In case of a failure, the next machine
cycle may not be released. A malfunction of the AOPD type 2 between the testings can cause
the loss of the safety function. In normal function, at least one output switching element of
the AOPD type 2 has to move into the OFF-position if the sensor reacts or if the power supply
of the AOPD is interrupted.

Start disable
An equipment which disables the automatic machine start if the power supply of the
contactless active protective device is switched on or if it had been interrupted and switched
on again.

Start testing
A manual or automatic test which is performed after the contactless active protective device
has been switched on. It tests the complete safety-relevant control system before the normal
machine operation is induced.

Restart-disable
A function which prevents an automatic restart of a machine after activation of the sensor
unit during a potentially dangerous part of the machine cycle, after a change in the operating
mode of the machine and a change in the actuation mode of the machine. Operating modes
include: 

• jog, 
• single stroke, 
• automatic.

Actuation modes include: 

• foot control, 
• two-handed control, 
• single-cycle or two-cycle triggering by the sensor unit of the contactless active protec-

tion device.
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1. 5 Selection of Optical Electronic Protective Devices
The following strategy is to be applied (iterative process):

1. Determination of the protected area.
2. Determination of the protective function:

• Finger or hand protection, 
• Access protection for persons, 
• Presence detection.

3. Determination of the control category.
4. Calculation of the safety distance.

1. 6 Determination of the protected area
Through risk evaluation, the following has to be observed:

• the size of the protected field, 
• the access points, 
• the danger areas, 
• bypassing possibilities.

1. 7 Determination of the protective function
Finger and hand protection are necessary as the user is located close to the danger area.

Access to the danger area is protected.

A danger area which is completely surrounded by permanently installed protective devices
is monitored for presence of objects or access protection and presence detection are
combined. 

1. 8 Residual risks (EN 292-1)
The wiring suggestions shown in this manual have been tested with utmost care. The
relevant standards and regulations are adhered to when the shown components and appro-
priate wiring are used. Residual risks remain when:

• the proposed circuit concept is changed and the connected safety-relevant compo-
nents or protective devices are possibly not or insufficiently included in the safety cir-
cuit.

• relevant safety regulations specified for the operation, adjustment and maintenance of 
the machine are not adhered to by the operator. Here, the inspection and mainte-
nance intervals for the machine should be strictly adhered to.
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2 Safety Notices

2. 1 Safety Standards
The protective retro-reflective photoelectric sensor SRK 96 was designed in accordance with
the applicable safety standards and has been presented for an EU type examination. The
technical safety requirements acc. to EN 61496-1/-2 Type 2 are fulfilled for the SRK 96.

The SRK 96 is a Laser retro-reflective photoelectric sensor of laser safety class 2.

Attention!
Eye-protection is usually guaranteed through the eye lid closing reflex. The laser beam path
should be closed at the end of its purpose-oriented way where this is practically and respon-
sibly possible; furthermore, the laser should not be directed at persons (head level).

2. 2 Intended Use
The SRK 96 protective retro-reflective photoelectric sensor is used in combination with a
TNT 35 or TMC 66 (with integrated muting function) protective switching device for
safeguarding danger areas.

Attention!
The protection of personnel and the device cannot be guaranteed if the device is operated
in a manner not corresponding to its intended use.

2.2.1 Application requirements

Control of the machine or unit to be protected has to be controllable electrically. A switching
signal generated by a downstream safety device (e.g. TMC 66) has to be followed by an
immediate shut-down of the dangerous movement. 

For application and installation of the protective photoelectric sensor, the current European
guidelines and standards and/or the safety regulations of the employers' liability insurance
association have to be observed.

Attention!
Access and changes to the device, except where expressly described in this operating man-
ual, are not authorised.

The following uses are, in particular, not permitted:

• in rooms with explosive atmospheres 
• operation for medical purposes
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2.2.2 Areas of application

The protective retro-reflective photoelectric sensor SRK 96 may be used in connection with
a test monitoring unit (TNT 35/TMC 66) as disconnecting protective device for the protection
of danger areas on power-driven machines.

It is authorised for the following areas of application (extract):

• Edge, frame, star, and carcass presses in lumber industry acc. to prEN 691 resp. 
ZH 1/3.19 

• Printing and paper processing machines acc. to prEN 1010, 
• Power driven windows, doors, and gates acc. to ZH 1/494, 
• Storage equipment and devices acc. to ZH 1/482 and DIN 15185 part 2, 
• Textile machines acc. to VBG and DIN EN ISO 11111, 
• Food processing equipment acc. to prEN 1672-1 resp. VBG 77 
• Packaging machinery acc. to prEN 415-1 to -7 resp. VBG 76, 
• Meat processing equipment acc. to prEN 12463 resp. VBG 79, 
• Machines of the chemical, rubber, and plastic industry acc. to VBG 22.
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2. 3 Working Safely

Attention Laser Radiation!

The protective retro-reflective photoelectric sensor SRK 96 operates with a red light 
laser of class 2 acc. to EN 60825-1 (2001/11). It also complies with the U.S. 21 CFR 
1040 regulations for a class II product. If you look into the beam path over a longer 
time period, the retina of your eye may be damaged! 

Never look directly into the beam path! 

Do not point the laser beam of the SRK 96 at persons!

When mounting and aligning the SRK 96, take care to avoid reflections of the laser 
beam off reflective surfaces! 

The use of operating and adjusting devices other than those specified in this techni-
cal description, carrying out of differing procedures, or improper use of the SRK 96 
protective retro-reflective photoelectric sensor may lead to dangerous exposure to 
radiation! 

The use of optical instruments or devices in combination with the device increases 
the danger of eye damage!

Adhere to the applicable legal and local regulations regarding protection from laser 
beams acc. to EN 60825-1 in its latest version.

The SRK 96 uses a laser diode with low power in the visible red light range with an 
emitted wavelength of about 670nm. The output power of the laser beam at the light 
exit is at most 1.2mW acc. to EN 60825-1 (2001/11).

The light exit is the only opening through which the laser radiation can escape from 
the device. The housing of the SRK 96 protective retro-reflective photoelectric sensor 
is sealed and has no parts that need to be adjusted or maintained by the user. The 
device must not be tampered with and must not be changed in any way!

Notice!
It is important that you attach the sticky labels supplied to the device (notice signs and laser
emission symbol)! If the signs would be covered due to the installation situation of the
SRK 96, attach them close to the SRK 96 such that reading the notices cannot lead to look-
ing into the laser beam!
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Figure 2.1: Attachment of the sticky labels with warning notices

2. 4 Organisational measures
All entries in this technical description must be heeded, in particular those in the sections
"Safety Notices" and "Commissioning".

Keep this technical description in a safe place. It should be accessible at all times.

Observe the locally applicable legal regulations and the rules of the employers' liability
insurance association.

Mounting, commissioning and maintenance of the device must only be carried out by
qualified personnel. Work on electrical installations may only be carried out by qualified
electricians.

Adjustment and change of the safety field for the protection of persons may only be carried
out by an authorised person.

Repairs, in particular the opening of the housing, may only be carried out by the manufacturer
or a person authorised by the manufacturer.
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3 Function

3. 1 System description
The contactless active protective device (AOPD) of type 2 consists of the SRK 96 protective
retro-reflective photoelectric sensor and a special reflector PTKS 20x40, PTKS 50x50
(preferred type) or PTKS 100x100.

Attention!
The system does not function with commercially available standard reflectors. 

For the use acc. to EN 61496-1 type 2, the system must be connected to an appropriate test
monitoring unit (for example TNT 35/TMC 66).

3. 2 Description of functions SRK 96
The SRK 96 protective retro-reflective photoelectric sensor is a single-lens, laser photoe-
lectric sensor. 

The light beams transmitted by the transmitter are incident on a reflector unit which is
mounted stationary at the opposing side of the area being monitored. The light beams
reflected from there are correspondingly evaluated by the receiver unit. 

The unique feature of the reflector unit is that a polarisation filter is positioned in front of a
triple reflector. This ensures that only linearly polarised light can be reflected. 

A comparison of the constituent linearly polarised light and unpolarised light components is
performed by a corresponding evaluation system in the receiver unit.

If the beam path is interrupted by a diffusely reflecting object or a standard reflector
(unpolarised), it is possible to clearly identify a change in the polarisation ratio. 
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3. 3 Testing SRK 96
The test function is initiated by dropping the input voltage at the activation input below 2V.
The switching output of the SRK 96 is deactivated approx. 8.5ms after the test is initiated
and reactivated after a maximum subsequent 2.7ms.

This state is internally evaluated upon connection of a TNT 35/TMC 66 test monitoring unit.
The output safety circuits of the test monitoring unit are not affected by the test function. 

3. 4 Function safety
Device malfunctions are detected through monitoring and by internal/external testing and put
the system into a safe state.

There are various options available for the external testing and monitoring of the SRK 96. A
suitable test and monitoring circuit can be assembled using conventional controls (contactor
technology) or programable logic controls (PLC). Here, ensure that the test/monitoring circuit
is assembled in accordance with the specifications of the corresponding safety class. Only
then does the contactless active protective device meet type 2 acc. to EN 61496-1.

For this reason, it is recommended in all cases to use a test monitoring unit of type TNT 35
or TMC 66 (with integrated muting controller). These have been confirmed by an EU type
examination acc. to type 2 (EN 61496-1).
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4 Mounting and commissioning

4. 1 Components of the safety system
The complete safety system consists of one or more SRK 96 protective retro-reflective
photoelectric sensors with corresponding number of reflectors of type PTKS 20x40,
PTKS 50x50 (preferred type) or PTKS 100x100 and the corresponding test-monitoring
circuit / device (for example TNT 35 or TMC 66). 

4. 2 Integration in the machine control system
The electrical integration into the control has to be performed acc. to the set safety category
acc. to EN 954-1. The voltage free safety relay outputs of a test monitoring unit (e.g. TNT 35)
can be directly used for shutdown of the dangerous movement. 

The advantage of using the TNT 35 and TMC 66 test/monitoring unit is that an EU type
examination is available for both parts of the contactless active protective device (SRK 96
and TNT 35 or TMC 66). 

This means that, in this combination, validation acc. to EN 61496-1 is no longer necessary
as this has already been performed by the manufacturer and the testing agency.

Depending on the type of integration, the use of a contactor control or a start- and restart-
disable may be necessary. These functions are already integrated in the TNT 35 and TMC 66
devices.

4. 3 Display elements
The protective retro-reflective photoelectric sensor SRK 96 features two integrated LEDs.

The LEDs indicate the following operating states:

• LED green Ready (supply voltage is present), 
• LED yellow Light path free (output activated), 
• LED yellow flashing Light path free, no performance reserve.
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4. 4 Mounting of the Safety System

4.4.1 Mounting of the protective retro-reflective photoelectric sensor SRK 96

When mounting the SRK 96, take particular care that the PTKS 20x40, PTKS 50x50
(preferred type) or PTKS 100x100 reflectors, used specially for this configuration, are
mounted in the correct position. The reflector must be mounted in such a way that the
reflector mounting surface (back wall) is perpendicular to the optical axis.

To ensure high availability of the system, when installing the SRK 96 make certain that there
are no strongly radiating light sources in the beam path. If necessary, swap positions of the
SRK 96 and the PTKS… reflector or mount them in such a way that the light source is not
directly in the beam path. When mounting, ensure that there are no strongly reflective
surfaces or standard reflectors in the immediate vicinity of the PTKS… reflector.

Figure 4.1: Arrangement of the reflector

90˚

± 5˚

89…91˚90˚

Correct arrangement Wrong arrangement

PTKS 50x50:
alignment using slot
for compensation of

vertical tolerances

Correct arrangement Wrong arrangement
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Attention!
If the reflector is mounted in the wrong position, the system will not function. 

Install the SRK 96 in such a way that the front cover is not subject to any mechanical
tension. It is recommended that the photoelectric sensor be screwed down only at the
fastening holes provided for this purpose. When mounting to or between plane-par-
allel surfaces, it is recommended that distance sleeves be used (see figure 4.2).

Figure 4.2: Mounting to or between plane-parallel surfaces

Attention!
After aligning the SRK 96 to the PTKS… reflector (yellow LED on the SRK 96 illumi-
nates), check the horizontal pitch of the light axis. The reflector mounting surface
should be perpendicular to the light axis (see figure 4.1).

It is absolutely mandatory that the valid guidelines and standards are observed when
mounting protective photoelectric sensors.

Notice!
The mounting instructions in this chapter have to be heeded for fault-free functioning of the
whole safety system.

5
Ø

 5

Ø
 6

.5
When mounting to or between plane-
parallel surfaces
use distance sleeves!
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4.4.2 Safety distance

Safety distance
A certain time delay applies between the interruption of the light beam of the protective photo-
electric sensors and the stand-still of the machine. The photoelectric sensors have to be
installed in such a way that the dangerous area can not be reached within this time delay.
The minimum distance for safeguarding the danger area is 850mm.

Figure 4.3: Safety distance from the danger area

Calculation of the safety distance
The safety distance S between photoelectric sensor and danger area is calculated acc. to
EN 999 using the following formula:

S = K * T+C

S Safety distance between photoelectric sensor and danger area

K Grip and approach speed

T Time delay between interruption of the light beam and stand-still of the machine

C Safety constant 

• 1200mm with uniaxial installation,
• 850mm with multi-axle installation
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Example for the calculation of the safety distance:
This example assumes a machine with a system response time of 500ms and a two-axle
safeguard by the SRK 96 system. The response time of the SRK 96 and TNT 35 test
monitoring unit is 20ms.

Application of the formula: S = K * T + C :

Where:

S: the minimum distance of the SRK 96 systems from the danger area

K: approach speed 1600mm/s (EN 999)

T: sum of the system response time of the machine and response time of the AOPD
(500ms + 20ms = 520ms)

C: 850mm with multi-axle installation

this results in:

S = (1600mm/s * (500ms + 20ms)) + 850mm 

S = 1682mm

4.4.3 Multi-axle installation

For the safeguarding of danger areas, the protection heights and the number of photoelectric
sensors are determined in EN 999 or through a risk analysis acc. to EN 954-1.

Depending on the number of photoelectric sensor pairs, the single systems have to be
mounted at different heights acc. to EN 999. The number of needed systems results from
the corresponding type C standard or risk evaluation.

Number of photoelectric 
sensors

Mounting height above access level in mm

1 750

2 400 900

3 300 700 1100

4 300 600 900 1200

Table 4.1: Protection heights and number of photoelectric sensors
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5 Electrical Installation
The electrical installation is only to be performed by authorised and specialised personnel.
During installation, ensure that the supply and signal lines are laid separate from mains lines.
Inside the switching cabinet, suitable spark extinction has to be provided if using contactors.
In connection with driving motors and breaks, the corresponding manuals have to be
observed.

5. 1 Electrical connection
The electrical connection of the SRK 96 is to be performed acc. to the connection figures
shown below.

The activation input (terminal 4/with plug connection PIN 2) is active upon application of DC
voltage ≥ 8V. The transmitter now functions and emits visible red light.

If the activation input drops below a DC voltage of ≤ 2V, the internal test of the SRK 96 is
triggered.

In normal operation, the activation input is controlled by the test-monitoring circuit, for
example TNT 35.

5.1.1 Electrical connection diagrams

Figure 5.1: Electrical connection diagrams
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Connection diagram SRK 96 with TNT 35

Figure 5.2: Connection SRK 96 with TNT 35

Connection diagram SRK 96 with TMC 66

Figure 5.3: Connection SRK 96 with TMC 66
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6 Specifications

Optical data
Typ. Operating range limit 1) 0.5 … 7m
Operating range 2) 0.5 … 6m
with reflector PTKS 50x50 (preferred type)
Light source red light laser diode
Wavelength 670nm
Laser class 2 acc. to EN 60825-1 (2001/11)

Timing
Switching frequency 100Hz
Response time 6ms
Delay before start-up ≤ 200ms

Electrical data
Operating voltage UB 10 … 30VDC (incl. residual ripple)
Residual ripple ≤ 15% of UB
Bias current ≤ 40mA
Switching output PNP transistor
Function light switching 
Signal voltage high/low ≥ (UB - 2V) / ≤ 2V
Output current max. 100mA

Indicators
LED green ready
LED yellow light path free
LED yellow flashing light path free, no performance reserve

Mechanical data
Housing diecast zinc
Colour yellow
Optics cover glass
Weight 380g
Connection type terminals or M12 connectors

Environmental data
Ambient temp. (operation/storage) -10°C … +50°C/-30°C … +60°C
Protective circuit 3) 1, 2, 3, 4
VDE safety class 4) II, all-insulated
Air humidity humidity class G acc. to IEC 68 part 2-3
Storage temperature -30°C … +60°C
Protection class IP 67
Impact resistance semi-sine 30gn, 11ms (VDE 0660 T 208)
Vibration resistance 10 … 55Hz, max. 7.5gn (VDE 0660 T 208)
EMB/EMV acc. to EN 61496-1

Table 6.1: Specifications
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6. 1 Dimensioned drawings

Figure 6.1: Dimensioned drawing SRK 96

Options
Activation input active ≥ 8V/≤ 2V
Input resistance 10kΩ ± 10% 
Testing time 12ms + response time test monitoring unit

1) Typ. operating range limit: max. attainable range without performance reserve
2) Operating range: recommended range with performance reserve
3) 1=transient protection, 2=polarity reversal protection, 3=short circuit protection for all out-

puts, 4=interference blanking
4) Rating voltage 250VAC

Table 6.1: Specifications

A Indicator diode green
B Indicator diode yellow
C Transmitter/receiver
D Optical axis
E Device plug M12
F Screwed cable gland M16x1.5 for Ø5 … 10mm
G Countersinking for SK nut M5, 4.2mm deep
H Connection terminals
I Cable entry
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Figure 6.2: Dimensioned drawings for PTKS… reflectors

PTKS 20x40 PTKS 50x50
(preferred type)

PTKS 100x100
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Leuze Lumiflex Inc.
Tel. Int. + 1 (0) 973/5860100
Fax Int. + 1 (0) 973/586 1590
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