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Important Note:

This manual provides installation and operating information on the following models:
-MiniSafe MS4600-14

- MiniSafe MS4600-20

- MiniSafe MS4600-30

- OptoFence OF4600-50

Where information is common to all models the term “4600 system” will be used. Where information is
given for a specific model the model number will be used.
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4600 Series Safety Light Curtain

Table of Contents

Section I—Important Safefy Warnings. . . ..........c.. e eiee i iineninnenn. page 6
Section 2—Significant Features ..............c..uueeeeeiiiiee e iiiiiiaaaaenns page 7
2.1—=Standard Features. . .......... ..o e page 7
2.2—0ptional Features .. .............uu et page 7
Section 3—System Components and Indicators. ............cccouueiiiiiinnnennnnns page 8
Section 4—System Operation ...............c.oueuuieeieeeie i page 10
4.1—0perating States. . ... .. ... ... uie ettt e page 10
A1 1—Machine RUn . .. ...ttt ettt page 10
41.2—Machine SEOP. . .. ..o oot page 10
41.3—Interlock . ...... .. ... . page 10
A1A—Alarm . .. ... e page 10
42—O0perating Modes. . . . ... ......ouuu ittt page 10
4.2 1—Automatic Start . . . ........ i e e page 10
422—Start Interlock . ..... ... ... i page 11
4.2.3—Start/Restart Interlock. . ...........c..cu i, page 11
4.3—Operating Mode Selection . ...............ouuuiiueeeeeiiiannennnnns page 12
Section 5—Defection Options ... ...........uieeuieeie et page 12
5.1—FExact Channel Select (ECS) . ... ... page 12
5.2—Floating Blanking. . . ... ....... .. page 13
5.3—Using Exact Channel Select with Floating Blanking . . ..................... page 14
5.3.1—The Effect of Exact Channel Select and Floating Blanking on Minimum Object
ReSOIULION. . . . ..o e e page 14
5.4—Activating and Programming Exact Channel Select . ... ................... page 15
5.5—Activating Floating BIanking . .............c.couuueeeuuiiiineeeennnnnn. page 16
Section 6—Diagnostic and Test Features . ..............coueuuieeiieeinennnnnns page 16
6.1—Individual Beam Indicators . . ............ .. uueuiu i page 16
6.2—Synchronization Beam .. .............uueuineeie ettt iinennnns page 16
6.3—Machine Primary Control Element (MPCE) Monitoring . ................... page 16
SCIENTIFIC TECHNOLOGIES INC. © STI 0405 PN99309-0030 Rev.D

Fremont CA USA

© Tel: 1/888/510-4357 in USA and Canada 1



6.3.1—Activating and Deactivating MPCE Monitoring ..................... page 17

6.4—Machine Test Signal (MTS) - Optional . ..............cccoiueiiinenninnnn. page 17
Section 7T—OUIDULS. . . . ... e e et e e e page 18
T.1=Safety QUIDULS . . . ...t e ettt et e page 18
T2—Auxiliary QUIDUL . .. ... . ettt page 18
T21—NPN, Follow. . . ....... ... page 18
T22—PNB FOUOW . . ... e page 18
T23—NPN,Alarm . . ... e page 18
T24—PNBAIGrm. .. ... e page 18

Section 8—Safe Mounting DiStance . ...............uuuuuineiieeineeanennnns page 19
8.1—US Safe Distance Formulas . . .. ......... ... e ieeiieiinennnnns page 19
8.2—FEuropean Safety Distance Formulas .................cccoiiueeeenininnn. page 20

8.2.1—Safety Distance Formula for Systems with a Minimum Object Resolution of 40

MM OF LSS .« o v oo e e e e page 20

8.2.2—Safety Distance Formula for Systems with a Minimum Object Resolution Greater

TRAN A0 ML « .o oottt e et et e page 20
8.2.3—Fuactors Affecting the Safety Distance Formula. ..................... page 21

Section 9—Installation. ... ........ ... e page 21
9.1—Reflective Surface Inferference . ...............ccuuuuieeineeiinennnnnn. page 21
9.2—General Considerations . ............o.uuuueuueie s page 24
9.2.1—Additional Guarding . . .............u i page 24
9.2.2—Installation of Multiple Systems ..............c.c.ciiueeiinenninnan. page 24
9.2.3—Access to Configuration SWitches .............ccouueeiiiiiinnnnnn. page 21
9.2.4—DeteCtion ZONe .. ....... ..o page 25
92.5—Alignment . ... ... ... i e page 25
9.2.6—Cable Assemblies . . . .........uu i page 25
9.2.7—Input Power Requirements/Connections . ...............c.c.cuuuueun.. page 25
9.2.8—Special Requirements for Perimeter Guarding . . .................... page 25
9.2.9—Marking Minimum Object Resolution .................cccouuueun.. page 25
9.2.10—Presence Sensing Device Initiation . ..............c.ccciuiiiiinenn. page 25

Section 10—Connecting To The Machine Control Circuit ....................cc..... page 26
10.1—Connecting to a Safety Monitoring Device ...............c.c.ccvveeuninenn. page 27
B SCIENTIFIC TECHNOLOGIES INC. © STI 0405 PN99309-0030 Rev.D

Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada 2



10.2—Connecting Viaan RM-1 Module . . ..............c..iueiiieeiinnennnn. page 28

10.3—Connecting Viaan RM-2Module . ............. .. cc.c.ciuuiiiieiuinennn. page 29
10.4—Connecting Via Two Force-Guided Relays . .................ccccouuueoa.. page 30
Section 11—Checkout and Test Procedures ............. ..o iiiiniininninn. page 31
11.1—Checkout Procedure . .......... ... .. iueuuiee i iieeiannnn. page 31
11.2—Test Procedure . . ... ... ... e e page 31
11.3—Using the Test ObjeCt . . .. .. ... i e page 31
Section 12—Cleaning. .. ...........ouuuee et et page 32
Section 13—Specifications and Additional Information ........................... page 33
13.1—System SpecCifiCations . . ... .........uuuueeee ettt page 33
13.2—Dimensional Drawings . ...........couueeeeuiiieee e iiiianeeeennns page 35
13.3—Spare Parts. . . .......uuiui et e e page 36
13.3.1—Transmitters Model Numbers. ..............cccuuiieiiinenninnnn. page 36
13.3.2—Receivers Model Numbers. . ............ccuuuiuiiieiiinennnnnn. page 37
13.3.3—Cables . ... ... page 38
13.3.4—Additional Spare Parts ............c.c..uueuieiiiiiineinn page 39

13 4—Warranty . ... ... ... .. i e page 39
13.5—Patents . . .....oo i page 39
13.6—Trademarks . ... ... ... ..o e page 39
13.7—Repairs . . .. oot e e e page 39
13.8—Documentation Criteria . .............. ..o .uuuiieieienenannanns page 39
SeCtion T4—GIOSSATY « e v v v vt vt n ettt eetenenseseeeesesesssasasasasanns page 40
Section 15—Troubleshooting. . ........... ... uuuiueiie et page 41
15.1—Receiver Endcap Indicator LIghts. . . .. .........ouuiieeeeniiinnnnnnns page 41
15.1.1—Receiver Troubleshooting. ..............c.cuuuieeineiineiinennnns page 41
15.2—Transmitter Endcap Indicator Light . ............ ... iiiiiinennn. page 42
15.2.1—Troubleshooting the Transmitter. ... ..........c.uiieeeeeeiiinnnnnnn page 42
Appendix A—Checkout Procedure . ........... ... i page 43
Appendix B—Test Procedure. .. ..........coouuiue e page 44
Appendix C—DeviceNet Operating INSIYUCIIONS . ..........c.ouueeeeeeiiiinnnnnnnnns page 45
Appendix D— RM-1 Specifations .. ...........uuuue et iiiiianaeeennns page 49
Appendix E— RM-2 Specifications . . ...........uuuiueuieeiie e eiinennnnennn page 50

SCIENTIFIC TECHNOLOGIES INC. © STI 0405 PN99309-0030 Rev.D

Fremont CA USA

© Tel: 1/888/510-4357 in USA and Canada 3



Table of Figures

Figure 3-1—System Drawing . . . ... .. ..o e page 9
Figure 4-1—Functional Flow Diagram . ................uiueeuineeiineninnennnnns page 11
Figure 8-1—Safe Mounting Distance. . .............c.coueuieeuineiineinnnnnnnns page 19
Figure 9-1—Correct Mounting Example with Proper Alignment. . .................... page 22
Figure 9-2—Unsafe Mounting Example. . ............. oo uuuiiiineeeeiiinnnnnns page 22
Figure 9-3—Unsafe Mounting Example. . ..............uuuuuiiiineeeeeiiinnnnnns page 22
Figure 9-4—Worst Case Alignment Example . ........... ... iiiiiiniinnan. page 23
Figure 9-5—Minimum Distance from a Reflective Surface as a Function of Range. . . . . .. page 23
Figure 9-6—Correct Light Curtain Installation Example ....................c....... page 24
Figure 9-7—Multiple Light Curtain Installation Configurations. ..................... page 24
Figure 10-1—Dip Switch Setting Configuration...............c.cuueuiieeuineunnnnn. page 26
Figure 10-2—Connecting to a Safety Monitoring Device . .. .............cccuuivuo... page 27
Figure 10-3—Connectingviaan RM-1Module . . . .............cccuuiiiiiiiinnnnnn. page 28
Figure 10-4—Connectingviaan RM-2Module . . . ..............ccccciiiiiiniinnn. page 29
Figure 10-5—Connecting Via Two Force-guided Relays . ... .............c.ccccovuo... page 30
Figure 11-1—Test Object Pattern. ...........ouue it page 31
Figure 13-1—Dimensional Drawing . ..............coeeeeeuiiieeeeeeiinannnns page 35
Figure C-1—DeviceNet 5-Pin Micro-Style Connector............c..uuuuuuiiiinnnnnn page 48
Figure D-1—RM-1 Dimensional Drawing . . ..............uueuuineuineuineennnnns page 49
Figure E-1—RM-2 Dimensional Drawing . ...............uueuuineuiieeuinennnnnns page 50
B SCIENTIFIC TECHNOLOGIES INC. © STI 0405 PN99309-0030 Rev.D

Fremont CA USA

Tel: 1/888/510-4357 in USA and Canada 4



Table of Tables

Table 3-1—System Components Identification . ................ccuuiieuiinennnennn. page 8
Table 4-1—Operating Mode Switch Settings . ...........oueuiiieeeeeiiiinnnnnns page 12
Table 5-1—System Response to Exact Channel Select . ................ccccuuiiuo... page 13
Table 5-2—System Response to Floating Blanking. ..................c.ccciiiiineei.. page 13
Table 5-3—Icon Key for Tables 5-1 and 5-2. ... ...........iuiuineiiinennnnans page 13
Table 5-4—Sample S and D ;s Factors for MS4600-14 System .. ...................... page 14
Table 5-5—Sample S and D,s Factors for MS4600-20 System .. ...................... page 14
Table 5-6—Sample S and D,,s Factors for MS4600-30 System . ....................... page 15
Table 5-7—Sample S and D, Factors for OF4600-50 System . ....................... page 15
Table 5-8—Defection Option Switch Settings .. .........oueuiiiee e iiiiinnnnnns page 16
Table 6-1—MPCE Switch Settings . ... ... e e et page 17
Table 13-1—Maximum Response Time . .. ..........uuuu et page 34
Table 13-2—Transmitter and Receiver Lengths. . ...........c...ueiiieeinennnnnn. page 35
Table C-1—Specifications for 4600 System Receivers with DeviceNet.................. page 46
Table C-2—4600 Status Information Sent in Response to a poll command . . ........... page 46
Table C-3—1/0 Data for Change of State...............uueuuiiineeeiiiinnnnnns page 46
Table C-4—1I/0 Assembly Data . . ........ ... ueuie ittt page 47
SCIENTIFIC TECHNOLOGIES INC. © STI 0405 PN99309-0030 Rev.D

Fremont CA USA

© Tel: 1/888/510-4357 in USA and Canada 5



1 IMPORTANT SAFETY WARNINGS

A WARNING! Read and understand this section prior to installing the 4600 system.

A 4600 system is a general purpose presence sensing device designed to guard personnel working
around moving machinery.

Whether a specific machine application and 4600 system installation complies with safety
regulations depends on the proper application, installation, maintenance and operation of the 4600
system. These items are the responsibility of the purchaser, installer and employer.

The employer is responsible for the selection and training of personnel to properly install, operate,
and maintain the machine and its safeguarding systems. A 4600 system should only be installed,
verified and maintained by a qualified person. A qualified person is defined as “a person or persons
who, by possession of a recognized degree or certificate of professional training, or who, by
extensive knowledge, training or experience, has successfully demonstrated the ability to solve
problems relating to the subject matter and work.” (ANSI B30.2-1983)

To use a 4600 system the following requirements must be met:

— The guarded machine must be able to stop anywhere in its cycle. Do not use a safety light
curtain on a press with a full-revolution clutch.

— The guarded machine must not present a hazard from flying parts.
— The guarded machine must have a consistent stopping time and adequate control mechanisms.

— Severe smoke, particulate matter and corrosives may degrade the efficiency of a safety light
curtain. Do not use the 4600 system in this type of environment.

— All applicable governmental and local rules, codes, and regulations must be satisfied. This is the
employer’s responsibility.

— All safety-related machine control elements must be designed so that a alarm in the control logic
or failure of the control circuit does not lead to a failure to danger.

— Additional guarding may be required for access to dangerous areas not covered by the 4600
system.

— Perform the STI test procedure at installation and after maintenance, adjustment, repair or
modification to the machine controls, tooling, dies or machine, or the 4600 system.

— Perform only the test and repair procedures outlined in this manual.
— Follow all procedures in this manual for proper operation of the 4600 system.

The enforcement of these requirements is beyond the control of STI. The employer has the sole
responsibility to follow the preceding requirements and any other procedures, conditions and
requirements specific to his machinery.
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2 SIGNIFICANT FEATURES

2.1 STANDARD FEATURES
Individual Beam Indicators

External Device Monitoring (MPCE Monitoring)
Automatic Start Mode

Start interlock Mode

Start/Restart interlock Mode

Adjustable Mounting Brackets

Floating Blanking

Exact Channel Select

Two Safety (PNP) Outputs

Auxiliary Output

All intelligence in transmitter and receiver. No separate control box required.

2.2 OPTIONAL FEATURES
Machine Test Signal (MTS)

DeviceNet Interface
Auxiliary Output Mode Options (Alarm or Follow)
Auxiliary Output Configuration Option (NPN or PNP)

Fremont CA USA
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3 SYSTEM COMPONENTS AND INDICATORS

Refer to “Figure 3-1” on page A-9 for the location of the components and indicators listed below.

Table 3-1 System Components Identification

Chart Chart
# #
1 RECEIVER 11 TRANSMITTER
2 Individual Beam Indicators (one for each beam) — Red 12 Status Indicator — Yellow
3 Removable End Cap, Access to configuration switches 13 'Sl'rigrrlsarlyitter connections (without Machine Test
4 Program button (must remove security screw) L Drain — Uninsulated Wire
5 Channel Select or Floating Blanking Indicator — Amber M +24 VDC — White Wire
6 interlock or alarm Indicator — Yellow N 0VDC - Brown Wire
7 machine stop Indicator — Red 14 Synchronization Beam
8 machine run Indicator — Green 15 Detection Zone
9 Receiver connections
| Start — Grey Wire 16 Transmitter connections (with Machine Test Signal)
J OSSD 2 - Yellow Wire L Drain — Uninsulated Wire
C OSSD1 - Green or Orange Wire M +24 VDC — White Wire
D 0VDC - Brown Wire N 0VDC - Brown Wire
E Drain — Uninsulated Wire o} MTS — Blue Wire
F +24 VDC — White Wire P MTS Return — Black Wire
G Auxiliary Out — Blue or Violet Wire
H MPCE - Pink Wire
10 Inside Receiver End Cap
A Switch A
B Switch B

K Connector

Bl SCIENTIFIC TECHNOLOGIES INC.
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4 SYSTEM OPERATION

4.1

4.1.1

4.1.2

4.1.3

4.1.4

4.2

A 4600 system is a microprocessor-controlled, infrared transmitted-beam safety light curtain. The
system consists of a receiver assembly and a transmitter assembly. The receiver and transmitter
assemblies are not physically interconnected.

4600 system is used where personnel protection is required. Typical applications include
mechanical power presses, robotic work cells, filter presses, injection molders, food processing
equipment and automated assembly equipment.

OPERATING STATES

The operating condition of a 4600 system is described in terms of states. The following operating
states exist for the 4600 system.

MACHINE RUN

The two receiver safety outputs are in the ON state, the green machine run indicator is lit, and the
auxiliary output is in a state consistent with its configuration. See Section 7.2 on page 18. The
protected machine is allowed to operate. Pressing and releasing the start button has no effect.

MACHINE STop (7 ®

The two receiver safety outputs are in the OFF state, the red machine stop indicator is lit, and the
auxiliary output is in a state consistent with its configuration. See section Section 7.2 on page 18.
The protected machine is not allowed to operate.

INTERLOCK [E

The two receiver safety outputs are in the OFF state, the red machine stop indicator and yellow
interlock indicator are lit. The auxiliary output is in a state consistent with its configuration. See
Section 7.2 on page 18. The interlock state does not allow the protected machine to operate until
the detection zone is clear of obstructions and the start button is pressed and released.

ALARM

The two receiver safety outputs are in the OFF state, the red machine stop indicator is lit, the yellow
interlock indicator is flashing, and the auxiliary output is in the OFF state. The alarm state does not
allow the protected machine to operate. The primary difference between alarm and interlock is that
the 4600 system will remain in the alarm state until the alarm is corrected, regardless of power
cycling or an external start button press and release.

OPERATING MODES

System operating modes determine the start-up and operating behavior of a 4600 system. Operating
mode definitions rely on the operating states presented above. Operating mode selection is
performed via configuration switches in the removable cap on the bottom of the receiver.

NOTE! If internal alarms are detected by the 4600 system during power-up or operation, it will
enter the alarm state with its safety outputs in the OFF state.

AUTOMATIC START

A 4600 system will power-up with its safety and auxiliary outputs OFF, and, if the detection zone is
not obstructed, enter the machine run state. In this state, when an object is sensed entering the
detection zone, the 4600 system will change from machine run to machine stop and remain in this
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422

4.2.3

state until the obstruction is removed. Once the detection zone is clear, the 4600 system will
automatically change from machine stop to machine run.

START INTERLOCK

The 4600 system will power-up with its safety outputs OFF, and, if no alarms are detected, enter the
interlock state. To enter the machine run state, the detection zone must be clear (or an Exact
Channel Select pattern satisfied), and then the operator must press and release the Start button. In
the machine run state, when an object is sensed entering the detection zone the 4600 system will
change from machine run to machine stop. Once the detection zone is clear, the 4600 system will
automatically change from machine stop to machine run.

START/RESTART INTERLOCK

A 4600 system will power-up with its safety outputs OFF, and, if no alarms are detected, enter the
interlock state. To enter the machine run state, the detection zone must be clear (or an Exact
Channel Select pattern satisfied), and then the operator must press and release the Start button. In
the machine run state, when an object is sensed entering the detection zone the 4600 system will
change from machine run to interlock. The 4600 system will remain in the interlock state even after
the obstruction is removed from the detection zone. To enter the machine run state, the operator
must press and release the start button. If any obstruction is present in the detection zone when the
start button is pressed and released, the 4600 system will remain in the interlock state.

NOTE! The definitions above mention a start butfon. See Section 10-“Connecting to the Machine
Control Circuit” for wiring of the start button.

Power-Up

Start
Pressed &
Released

e ]
Yes h
Failure

No Yes
Yes <7 Machin
No
Beam No
Cleared
Yes

Yes

Failure

e Stop

Start/
Restart
Interlock

Yes

Failure

Interlock

No

Start
Pressed &
Released

Yes Beam No
Blocked

Figure 4-1 Functional Flow Diagram
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4.3 OPERATING MODE SELECTION
Operating mode is selected by setting positions 1 and 2 of Switches A and B, located inside the
receiver end cap. Refer to Table 4-1. Any mismatch between the settings of Switch A and B will
result in an alarm condition. To access Switches A and B, remove the four captive screws which
secure the largest receiver end cap. Set these switches before mounting the recieiver.

A Warning! Disconnect power before removing end caps.

Table 4-1 Operating Mode Switch Settings

SWITCH A SWITCH B
OPERATING MODE 1 2 1 2
Automatic Start (default setting) ON ON ON ON
Start interlock OFF ON OFF ON
Start/Restart interlock OFF OFF OFF OFF
Not Allowed ON OFF ON OFF

5 DETECTION OPTIONS

A Warning! Use of Exact Channel Select and/or Floating Blanking will make the 4600 system
less sensitive to objects in the detection zone. Improper use of either can result in severe injury
to personnel. Exact Channel Select may require a hard barrier guard (see “9.2.1 Additional
Guarding” on page A-24), Exact Channel Select or Floating Blanking may require an increase in
the safety distance. Read the following section carefully.

5.1 EXACT CHANNEL SELECT (ECS)

ECS disables selected, fixed areas of the detection zone by masking off specific, fixed beam locations.
ECS is helpful when stationary objects such as tooling and fixtures permanently obstruct a portion

of the detection zone.

ECS requires that any portion of the detection zone which is blocked remain blocked. If the
obstruction is removed the 4600 system will enter a machine stop state. The synchronization beam
(the beam nearest to the cable) cannot be selected. Also, one additional beam must remain
unblocked. A channel is defined as one transmitter/receiver pair or “beam”.

See Table 5-1, “System Response to Exact Channel Select,” on page A-13 for a diagram of 4600
system response during operation with ECS active.

B SCIENTIFIC TECHNOLOGIES INC.
Fremont CA USA
Tel: 1/888/510-4357 in USA and Canada

12

© STI 0405 PN99309-0030 Rev.D





