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Read and fully  
understand this manual. 
Failure to do so could 
result in death or  
serious injury. 



Rev. 2.0

DANGER indicates a hazardous situation which, if not 
avoided, will result in death or serious injury. 

WARNING indicates a hazardous situation which, if not 
avoided, could result in death or serious injury. 

CAUTION indicates a hazardous situation which, if not 
avoided, could result in minor or moderate injury. 

NOTICE is used to address practices not related to 
physical injury. 

Safety Instructions (or equivalent) signs indicate 
specific safety-related instructions or procedures. 
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Safety Sensors and Controls for Industry

tems

Safety Light Curtains

Ergonomic Palm
Buttons Safety Mat Systems

Please visit www.pinnaclesystems.com for more information on other Pinnacle Systems products or fax your
request for a complete product catalog to:  (412) 262-4055.  Please be sure to include your company name,
mailing address and a phone number with your request.

The safest and only “control reliable” palm button
that can be used as a two-hand control device!

Pressure-sensitive safety mats in any size, shape,
cut or contour for your customized machine

guarding application.
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Proper Usage
		   
		      The information disclosed herein 
includes proprietary rights of the manufacturer. Neither 
this document nor the information disclosed herein shall 
be reproduced or transferred to other documents, used 
or disclosed to others for manufacturing purposes, or for 
any other purposes, except as specifically authorized in 
writing by the manufacturer. If this manual is supplied in 
connection with the sale or delivery of manufacturer’s 
equipment, it is to be used solely for maintenance, repair 
or installation of such equipment.

You must read and fully understand the following 
information pertaining to the proper use and limitations of 
your PPG Series system:

	 •	 The PPG Series system must be installed by 
qualified personnel only.

	 •	 The PPG Series system must not be used on 
full revolution presses or any machine that 
cannot be commanded to stop at any time.

	 •	 You must NOT wire the Safety Output Contacts of 
the PPG Series system to an external relay unless 
you use the External Relay Checking feature built 
into the PPG Series system (see External Relay 
Check under the Optional Features section).

	 •	 The press on which the PPG Series system is 
installed must meet ANSI B11.1-2009 and OSHA 
1910.217 regulations which include inspection and 
maintenance procedures that must be followed to 
meet these regulations. The manufacturer will 
NOT take responsibility for improperly maintained 
machinery.

	 •	 Point of operation safeguarding is spelled out 
in ANSI B11.19-2010 (see Appendix A). This 
regulation is used to determine a safe distance 
to place your PPG Series system.

The manufacturer takes no responsibility for operator injury 
as a result of improper safeguarding.

	 •	 The PPG Series system may not be able to 
safely stop a press which has a faulty stopping 
mechanism. The manufacturer cannot be held 
responsible for an improperly maintained or 
working stopping mechanism.

	 •	 The PPG Series system must be checked 
out before put into use; follow this manual for 
procedures on how to do this.

	 •	 ThePPG Series system should not be modified or 
repaired except by qualified personnel and upon 
authorization of the manufacturer. Never operate 
machinery that is not in full working order.

	 •	 Make sure that all maintenance people, machine 
operators, die-setters, foremen, and supervisors 
have read and understand this manual.

	 •	 All procedures in this manual must be followed. 
The manufacturer cannot take responsibility for 
operation if all procedures and warnings listed in 
all manuals are not followed.

Warranty
Manufacturer warrants that this product will be free from 
defects in material and workmanship for a period of three 
years from the date of shipment thereof. Within the warranty 
period, manufacturer will repair or replace such products 
which are returned with shipping charges prepaid and 
which will be disclosed as defective upon examination 
by the manufacturer. This warranty will not apply to any 
product which will have been subject to misuse, negligence, 
accident, restriction, and use not in accordance with 
manufacturer’s instructions or which will have been altered 
or repaired by persons other than the authorized agent or 
employees of the manufacturer.

Disclaimer
The provisions of the paragraph “Warranty” are the sole 
obligations of the manufacturer and exclude all other 
warranties of merchantability, expressed or implied.  
Further, there are no warranties which extend beyond the 
above warranty.

Limitation of Liability 
In the event of any claim for breach of any obligations 
of manufacturer under any order, whether expressed 
or implied, and particularly in the event of any claim of 
a breach of the warranty or warranties contained in the 
paragraph “Warranty” or of any other warranties, expressed 
or implied which might despite the paragraph entitled 
“Disclaimer,” be determined to be incorporated in any order, 
the company shall under no circumstances be liable for 
any consequential or special damages, either in law or in 
equity, or for losses or expenses or claims for the same 
arising from the use of, or inability to use, the products of 
the manufacturer for any purpose whatsoever.

We have designed our equipment to the very highest 
performance and safety standards known to the current 
technological state of the art. However, the installation, 
usage, suitability, and fitness of our equipment for any 
purpose, known or unknown, is interdependent upon 
the performance of other equipment not manufactured, 
installed, or secured or maintained by the manufacturer.

We cannot and do not accept responsibility for any 
overall system performance when factors, such as these, 
are beyond our control.  We will not supply individual 
component parts of any circuit board but will supply the 
individual circuit board complete. Individual receivers or 
emitters are available as a complete tested unit.

			   The entire machine safety 
system must be tested at the start of every shift.  
Machine testing should include:  (1) proper 
machine operation and stopping capability; and (2) 
verification of proper installation and settings of all 
point of operation guards and devices before the 
operation is released for production.
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Emitter and Receiver Pylons 
Input Power: ��������������������������������
����
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External Indicators: �
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Temperature Range: ��¡�������¡���

Dimensions: ��������������
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Beam Spacing: ���¢���£
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 ¤����������

 ¤����������£
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Minimum Sensitivity 
Without Blanking: 

�������£

 ¤�������££�¦

 ¤������������
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Response Time: §����
�������������
���������� �

Scanning Frequency: ��������
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Setup and Installation
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Receiver Pylon

Terminal 		 Description
1 	 Aux relay N.C. (closed when RED) (optional) 

2 	 Aux relay common 

3 	 Aux relay N.O. (close when Green) (optional) 

4 	 Cincinnati Interface (Ground or Float = Normal  
	 Operation, 24vdc = Guard RED) 

5 	 External relay checking input
	 (must tie to terminal #6 when not in use) 

6 	 External relay checking power 

L,N,G 	 Line, Neutral, Ground 

K1 	 Safety relay (closed when Green) 

K2 	 Safety relay (closed when Green)
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Setup and Installation
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Receiver Pylon
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Setup and Installation
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Setup and Installation
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(120vac)  
(24 vdc optional)

 
		   
		  The Ground Terminal must be 
connected to a good ground connection, not con-
duit. A bad ground may keep the light curtain from 
going GREEN in an electrically noisy environment. 

Installation Procedure

	 2)	 Determine the safety distance of the light curtain 
from the point of operation using the ANSI 
Standard B11.19-2003 (see Appendix A).

	 3)	 Refer to the Dimensional Information section 
(Page 4) for the mechanical layout of the pylons.

	 4)	 Refer to the Wiring Diagram section (Page 3) 
for electrical connections.

	 5)	 Power is brought to both pylons 120VAC or 
24VDC (depending on the model) @ 60Hz.  The 
Ground Terminal must be connected to a good 
ground connection, not conduit.  A bad ground 
may keep the light curtain from going GREEN 
in an electrically noisy environment.

	 6)	 Refer to the Light Curtain Test Procedure 
section (Page AA-2) to ensure the light curtain 
is functioning properly.

 
			    
			   The entire machine safety system 
must be tested at the start of every shift.  Machine testing 
should include:  (1) proper machine operation and stopping 
capability; and (2) verification of proper installation and 
settings of all point of operation guards and devices before 
the operation is released for production.

 
 
			   Pylons should be mounted in a 
manner so that any authorized personnel can change 
the mounting or location.

			   Additional guards may be required 
to prevent the operator from standing between the light 
curtain and the point of operation.

1)	 Locate pylons so the working zone is guarded from 
reaching around, over, and under the PPG Series system 
to the point of operation or hazard zone.  Mounting of 
pylons should be shock mounted (see Safeguarding with 
Mechanical Guards, Appendix A).  

 
 
			   For location of pylons in 
relation to the hazard area, refer to the Federal 
Register 1910.217 (c) (3) (iii) (e) and Table 0-10 
(both available in Appendix A).
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Dimensional Information

Receiver Pylon

Emitter Pylon
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LaLaLaLaLatctctctctching Rhing Rhing Rhing Rhing Relaelaelaelaelaysysysysys
(standard on Perimeter guards)
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Standard Features
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Optional Features
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and should only be used as a signal line ����� � ���
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anything to Terminal #4.  ������	������
��	��
	�����
 ����
��	�����������
��������������
��������
�
����
��	��

���������
���
��������	�������
�������������������
����������������
�����
����������	�������

����
������
��
�����
� ���������
�������������������������
���
��
�����������������������If you have this option, but for
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��	������
����	�����
����
����	�����
���������

����
��	�������
���������
�

������
���� ���������

�

PPG Series Safety Light Curtain
Optional Features

AAAAAuxiliaruxiliaruxiliaruxiliaruxiliary Output Contacty Output Contacty Output Contacty Output Contacty Output Contact
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PPG Series Safety Light Curtain
Accessories

CorCorCorCorCornering Mirnering Mirnering Mirnering Mirnering Mirrrrrrorororororsssss
�������������������������������������������������������
��������������������������������������������������
���� ������������������������������������������
�����������������������������

�������� �� 5% reflectivity loss per mirror ����
�����������������������������������������������������

�����������������������������������������������������
�������������������������������������������������������
�����������������������������������������������������
�������

����� �������������������� �������������� �������������
����� �������������� �������������� ��������������
����� �������������� �������������� ��������������
����� �������������� �������������� ��������������
����� �������������� �������������� ��������������
����� ��������������� ��������������� ���������������
����� ��������������� ��������������� ���������������
����� ��������������� ��������������� ���������������
����� ��������������� ��������������� ���������������
����� ��������������� ��������������� ���������������

PPPPPedestal Mounts (Model 8000)edestal Mounts (Model 8000)edestal Mounts (Model 8000)edestal Mounts (Model 8000)edestal Mounts (Model 8000)
������������������������������������������������������
�����������������������������������������������������
�����������������������������������������������������
���� ����������������������������������������������
������� ����������������������������������������
�����������������������������

Pedestals must be bolted to the floor, they must not
be movable!

�� �����������������������

�� ����������������������������������
����������������������������������

�� �������������������

�� �������������������������
�����������������������������

Stud is 3/8" - 16 x 10/16" long

See Page 8 for Mirror/Pedestal setup
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PPG Series Safety Light Curtain
Accessories

Swing-ArSwing-ArSwing-ArSwing-ArSwing-Arm Mounting Brm Mounting Brm Mounting Brm Mounting Brm Mounting Bracacacacackkkkketetetetet
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PPG Series Safety Light Curtain
Accessories
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PPG Series Safety Light Curtain
Accessories
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4 Sided Guarding with Dual Stud Guard Brackets, TRM Mirrors and Model #8000 Pedestals
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PPG Series Safety Light Curtain
Diagnostics and Troubleshooting

DiaDiaDiaDiaDiagnostic Indicagnostic Indicagnostic Indicagnostic Indicagnostic Indicator Lightstor Lightstor Lightstor Lightstor Lights
Emitter Pylon. ����Sync Channel �������������������
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Receiver Pylon. ���
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PROBLEM� Light curtain locks up / light curtain
resets when penetrated.

Cause(s): �� ������ �����
�������������������
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PROBLEM: Light curtain gets a code “C” on the
display or sometimes won’t go
GREEN.

Cause(s): �������� ��������������������������
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PPG Series Safety Light Curtain
Diagnostics and Troubleshooting
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PROBLEM: Light curtain does not go GREEN.

Cause(s): �
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Cures: Both pylons may require slight
adjustments even after being
mechanically aligned to get the unit to
go GREEN. ���������������������
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Connections. ������ ����������
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�������������������	��������
�����������

�������������������������������������
������ ������������������������������
�������������������

Other Light Curtains�� �������������
������ ����������������������������
������� ������������������
������
���������� �����������������
����
������������������������������������
��
���������������������������������������
���������������
������������������������
�����������������

��������������������������������

�����
����������
��������������������������������
��������������������������������������
���������������������������
���������

Reflections��� �
�����������������������
����� ������
������������������������
��������� ��
�����������������������
����������������������������������������
�����������

�������������������������
��������������������­����
����������������
���� ������
�������������������������
�������
���������������������������
���� ��������
� ����������������������
��������

DiaDiaDiaDiaDiagnostic Displagnostic Displagnostic Displagnostic Displagnostic Display Codesy Codesy Codesy Codesy Codes
.1. Blinking .... ����������������������������������������

�������

� �����������������������
���������������������������������
��
����� �����������������������������
��������������������������������������
������
����������������
����������­����
�������
� �������������������
������
���
��������������

0 ..................... Clear

Definition: ����������������������

Status: �����
�������������������
�����

Reason: ������
�����
�

1 ..................... 1 Beam Broken/Alignment Problems

Definition: ������
���
������������

������������
�����������������������������������

Status: ���
����������������������

Reason(s): �� ��������������������������������
�����
� ���������
����������
�����������

�� �����������������������������
�����
��
��������������������
����

�� ��������������������������������
�

�� ����������������������
�

Cure(s): �� ������������������������

�� ����������� ��������������������
���������������

�� ��� ������������������ �� �������
���������������������
�������������
�����
�� ������
������� ��������������
����������
���������������������

�� ��� ������������������
���������
���
���
���������������
�����������
�������
��������������
�����������
��������
�����������������������������
����������
��������

Important:� ����� ������� ��������� �������
���������� �����
����
�����������������
����
����������������
���������������������
����������
����� 
���
�������������������������������
������������

�������

		  be hitting the center of the mirror, the 
beams may hit the next mirror slightly 
off center due to inaccuracies between 
the optical and mechanical centers.

		  Once the mirrors and pylons are placed 
in mechanical alignment, start adjusting 
the mirror closest to the Emitter Pylon.  
This will affect the location that the 
beams strike the next mirror, and so on.

		  Nearby obstructions may fall into 
the field of view if the mirrors are not 
correctly adjusted.

		  Other Light Curtains.  The infrared 
beams that leave the Emitter Pylon 
spread out l ike a flashlight and 
sometimes may end up hitting the 
Receiver Pylon of another pair of light 
curtains.  This can sometimes throw off 
both sets of light curtains and keep one 
or both sets RED.

		  To determine if this is happening, turn 
off all light curtains and try one set at a 
time.  You may have to place a blinder 
to keep one unit from seeing another.

		  Reflections.  Highly reflective material 
near the light curtain can cause the 
infrared light to bounce around and 
keep the unit RED.  To determine if 
this is happening, temporarily cover up 
any reflective material (i.e., polished 
metal) and re-align the pylons and the 
unit should go GREEN.  You have to 
paint the offending object to clear up 
the problem. 

Diagnostic Display Codes
1. Blinking	����� If the decimal points on the display 

are blinking, this indicates that the 
computers have not received a single 
beam from the Emitter Pylon.  This 
means that either the Emitter Pylon is 
not on, you are blocking the sync (top) 
channel, a bad Emitter Pylon, or an 
alignment problem.

0 	��������������������� Clear

	Definition:	 No obstructions found. 

	 Status:	 GREEN, output relays energized.

	 Reason:	 Nothing wrong.

1	���������������������� 1 Beam Broken/Alignment Problems

	Definition:	 The light guard was triggered when at 
least one beam was detected broken.

	 Status:	 RED, fail safe relays off.

	Reason(s):	 1)	 Obstruct ion of one or more 
beams during normal light curtain 
operations.  

		  2) 	 If no obstruction is observed, then 
light curtain is misaligned.

		  3)	 Emitter Pylon is not transmitting.

		  4)	 Sync Channel not firing.

	 Cure(s):	 1)	 Remove all obstructions.

		  2)	 Place Auto Blank option in OFF/
RESET position.

		  3)	 If the Sync LED is off and the 
display still reads 1, then try and 
realign the light curtain’s position 
until you get a GREEN condition.

		  4)	 If the Sync LED is on, then try 
aligning the pylons to get the Sync 
LED to go out.  Placing the pylons 
close together will prove if the units 
will ever go GREEN.

 

 

			   The Ground Terminal must 
be connected to a good ground  connection, 
not conduit.  A bad ground may keep the light 
curtain from going GREEN in an electrically noisy 
environment.

11



��

PPG Series Safety Light Curtain
Diagnostics and Troubleshooting

2 ...................... 2 Beams Broken

Definition: �������������������������������������
����������
�������������������
��
��	

Status: �������������������������	

Reason(s):

�� �������
��������������
������������
���������������������������	


� ���������������������������������	

Cure(s): ������������
����������	������������������
����������������������������������������	

3 ...................... 3 Beams Broken

Definition: ��� ������������
������������������

��
��	

Status: �������������������������	

Reason(s):

�� �������
��������������
������������
���������������������������	


� ���������������������������������	

Cure: ������������
����������	������������������
������ ������������������������������
�������	

4 ...................... 4 Beams Broken

Definition: �������������������������������������
�����������
�������������������
��
��	

Status: �������������������������	

Reason(s):

�� �������
��������������
������������
���������������������������	


� ���������������������������������	

Cure(s): ������������
����������	������������������
������������������ ��������������������
�������	

5 ...................... Relay Fault:  One On / One Off

Definition: �������������������������� ���� ������
����������������������������������������
����� �����������������������	������
�����������������������������
������
���� ����������������������������
��������
�������������������	

Status: ­��������������������������� �����
���
�������������������������
��
������
���������������������������������	

Reason(s): �� �������� �������������������
���������
�������������������������
��������� ����������������
�����������	


� ������ ������������������������ �
�����������������������������������
������	

�� ���������������������������������
������������������������	

�� ������ ��������������������������
������� �������������������������� �
������ ��������������
������������
�����������������������	

�� �����������������������
����������
��������������������������������
������� ���������������������
������������������������������������
��	

�� ������������������������������������
�����������������	

�� ���� �������������������������
������������������������������	

�� ����� �������������������������
������������������������������	

Cure(s): �������������������
������
���
�������
���������������������������
������
��

������������������������������	

�������
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PPG Series Safety Light Curtain
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6 ...................... Relay Fault:  Both off (should be on)

Definition: ����� ���������������������������
���
� �������������
������
�����
��	������������
��
�

Status: �����������
������������

Reason(s): �� �
���
���	����
��������������
��	�


� ��	����� �
������������	������ �
�����
��������������

�� ������ ���������������������
����
������� 
����������
�����������
�����
�� ��
�����
���� ��������
����������
������

�� ­�
�� �������� �����������������
����������������������

Cure(s): �
��������
������
�
����������
�������
���������������
����
��
���
���������

�����������������
��������

���

8 ...................... Latching Relay Active

Definition: �
�� ��	���������������� ��
� ��������
��
�������������������������������
���
�
���������������������������
������
��
�������
��������­�����
��������
����
���
��������������������

Status: ������
�����


Reason(s): ����
���������������


��������������
�������
����


9 ......................  Internal Ram Fault

Definition: ���
� �������������� ��
� ������������ ��
����������������������
���
�����	��������
�
���	�������������������������������� �
���������� ����
������
����
�����	���
	�	�����������
�������������������

Status: �������������������������������
�

Reason(s): �� �������������������������������
����
����������
��������������������
��


� ������	�

�� ��������
��

Cure(s): ����������
�������������
����������
������
������
��	�
�����
����������
�����

����� �����
��������������
���	����
�
���������
������������������

���

A...................... Master cannot talk to slave computer

Definition: ���� �����������������������������
��		�
������
�����
���������
�������
������������
��
���������	��������������
��
��	������������		�
������
�

Status: �������������������������������
�

Reason(s): �� �������	����������������������


� �������
���������
����������
����
���� ����	�����������������������
�
����������������
�����������������

�� �
���	����
��������
���
����������

Cure(s): ����������
��	�����
���	����
������
������

�������������������������������������

����� �������������������������������

����������������
������	�����������������
���������
����������������	�
�������
�
�������������
���
���	����
��������

B...................... Data disagreement with the slave
unit

Definition: �����������������
���������������������
����������
��������������������� ����
�
��������
������������

Status: �������������������������������
�

Reason(s): �� �
���	����
� �
���������������
�
�������


� �����������������������������������

Cure(s): ����������
����

�����
���������
��
	���� 
�����������
������������
�����

���

C...................... External infrared source detected at
startup

Definition: �
����������
����������������
����������
������	����������
�����
������
�������
���
�	���

Status: �������������������������������
�

Reason(s): �����
�������������
����������������	��
����
�� ����
������������������
����
�������������
������������
��

�������
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Cure(s): ��������� �������������������� ����� ������
��������������
��������������������������
�
���	������������������������������������
������������������������������������������
������������������
�����������������
	�������� ��������������������������
��
���������	��������������������������
�����������������������������
���������

D...................... Internal Short/Open

Definition: ����������������������������������
����������	������������������������������
������������
������	��	���������������
��������������
�����
��	����
�

Status: ������������������������������	���

Reason(s): �  ­������� �����������������������
������������ ����
��������������
­�����

�  ��������������������	����������������

�  �	��������������������	��������


  ��������� �������
���������������

��������

�  ��������������������	�������������

Cure(s): ���������������������
��������������
­��������������	����������
����
����������

E ...................... Beam and/or board select line failure

Definition: ��������������������
��	���������������
	��	�������������������������
�� ������

��������������������

Status: �����������������������������	���

Reason(s): �  ����
�����������	���
�

�  ���������������	���
�

�  �����������	������������
����	���
�������������


  ������ ����	���������������
���
�������������

� �����������	������­���

Cure(s): �����������
�����������������������
����� ����������
�������������

	���������

F ...................... Clock/Code Failure

Definition: ����������
������
��������������
��
������ �������������������������������
���������� ���������
�����	����������
	������	��������������������	���������

������ �������
���������� ��� �������� � ��
��
����������������������������������
�����

�� ���������������		����������
	���������	������������������	��������	
�����
���
���������������		�����
�����
���� �������
���������������������
��
�����������
����������

Status: �����������������������������	���

Reason(s): �  ����������������������������	��������

�  ����������
�

�  ­����� �����������
���
����
�������
���	��	�����


  ���������������������

�  ���	�������
�

Cure(s): �����������������������������
����������
��������
��	������������������������
������������
 ���������
�����
�������	
��
�
��	�����������
��

�������
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Appendix A:
Regulations & Guidelines for Safe Operation

PPG Series Safety Light Curtain
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���������Figure 2:  Minimum Object Sensitivity and D(pf)
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Penetration factor, Dpf, for presence-sensing
devices used in a vertical application with object
sensitivity less than 64 mm (2.5 inches)
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ANSI Standard B11.19-2010
Formula for calculating safety 
distance of light curtains from 
hazardous point of operation.
The effective sensing field of the device shall be located 
at a distance from the nearest recognized hazards such 
that the operator or others cannot reach the hazard with a 
hand or other body part before cessation of motion during 
the hazardous portion of the machine cycle.

The point at which a device responds to an intrusion may 
vary.  The devices should be located or adjusted such 
that the device always responds to the intrusion at or prior 
to the safety distance.  Care should be exercised when 
installing the device to ensure that it does not detect false 
signals from other devices in the area.

Usually the electro-optical presence-sensing device is 
used in a manner that provides a protected zone in front 
of the primary work area with auxiliary devices or guards 
used to protect secondary access areas.  In some cases, 
however, mirrors may be used in conjunction with the 
device to provide 2-, 3-, or 4-sided protection.

The machine stop time should be measured with the 
machine running at its fastest speed with its heaviest die 
or tooling and the stop time being measured at the 90° 
position in the downstroke.

The following formula should be used when calculating 
the safety distance:

Ds = K x (Ts + Tc + Tr + Tbm) + D(pf)

	 Ds	 =	 Minimum safety distance between the 
device and the nearest point of operation 
hazard (in inches).

	 K	 =	 Hand speed constant.  This value has 
been determined by various studies and, 
although these studies indicate speeds of 
63 in/sec to over 100 in/sec, they are not 
conclusive determinations.  The employer 
should determine this value by considering 
all factors, including physical ability of the 
operator.

	 Ts	 =	 Stop time of the machine tool measured by a 
stop time measurement device.

	 Tc	 =	 Response time of the control system (usually 
is taken care of by the measurement device).

	 Tr	 =	 Response time of the presence-sending 
device and it’s interface, if any, as stated 
by the manufacturer or measured by the 
employer.

	 Tbm	 =	 Additional time allowed for the brake monitor 
to compensate for variations in normal 
stopping time.

	 D(pf)	 =	 Depth Penetration Factor.  Added distance as 
indicated by Figure 2.  The minimum object 
sensitivity is stated by the manufacturer.  If a 
Floating Blank is used, use the Dpf numbers 
found in the Floating Blank section of this 
manual. 

Figure 2:  Minimum Object Sensitivity and D(pf)

Minimum 
Object 

Sensitivity, S

Penetration factor, Dpf, for presence-sensing 
devices used in a vertical application with object 
sensitivity less than 64 mm (2.5 inches)

Dpf, the distance added to the safety distance due 
to the penetration factor compensates for varying 
object sensitivities of electro-optical presence-sensing 
devices.

When blanking features are used and when the 
blanked area is not completely filled by the workpiece 
or part, or by mechanical guarding, the minimum 
object sensitivity can be calculated as:

	 Object sensitivity = size of the blanked area plus 	
	 minimum object sensitivity without blanking.

Once this value is found, then determine Dpf.

If the entire blanked area is filled with mechanical 
guarding or other fixed material or guards, use the 
device’s object sensitivity to determine Dpf.

Dpf = 3.4 (S-7) mm
(Dpf = 3.4 (S-0.275) in)

AA-1

Read and fully  
understand this manual. 
Failure to do so could 
result in death or  
serious injury. 
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Light Curtain Test Procedure
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Read and fully  
understand this manual. 
Failure to do so could 
result in death or  
serious injury. 

L i g h t  C u r t a i n  T e s t  P r o c e d u r e 
Use a dowel rod (or similar object) with a diameter equal 
to the M.O.S. (Minimum Object Sensitivity) of the guard 
you are testing. Move the rod through the field of the 
curtain (i.e. top to bottom for vertically mounted cur-
tains). Repeat this test close to the Emitter pylon, close 
to the Receiver pylon, in the middle between the pylons, 
and most importantly in front of the operator position. 

Make sure the curtain indicates a “Blocked” condition (RED 
light) when the rod is in the field of the curtain. 
Check and make sure the machine cannot move when the cur-
tain shows “Blocked”. If the machine can operate while the cur-
tain shows a “Blocked” condition, then re-examine your wiring.  
 
 
   					     A l w a y s  u s e  b o t h 
s a f e t y  r e l a y s  i n  y o u r  S T O P  c i r c u i t ( s ) . 

If the curtain does not show “Blocked” when the rod is in the 
field: Check to make sure the rod is truly in the curtain’s field, and 
re-check the curtain’s Minimum Object Sensitivity (including 
AutoBlank and Floating blank options that change the M.O.S.).  

Infrared light from the curtain may be reflecting around the 
rod due to reflective material too close to the curtain’s field. In 
this case, you will have to move the curtain pylons back away 
from the reflective material and repeat the test over again. 
The curtain’s power level can also be reduced by the factory.

Safeguarding with Mechanical Guards
When a light system is used to protect the operator or 
passerby from penetration, it must be mounted and properly 
sized (grid length) so it is impossible to reach under, around, or 
over into the hazardous point of operation zone.  Infrared light 
systems normally guard the front or feed area of a machine.  
The sides or the areas where the light screen does not guard 
must be guarded by some other means.

If the position of the safety light curtain will allow the operator 
or others to place themselves between the sensing field and 
the hazardous area, auxiliary guards or devices such a safety 
mats, barrier guards or devices should be used in conjunction 
with the safety light curtain to prevent the operator or others 
from exposure to the hazardous area.

If mechanical guards such as: polyurethane, expanded or 
perforated metal, hairpins, etc. are used to guard these areas, 
the opening must comply with the OSHA safety distance in 
relationship to the openings.

After installation of point of operation guards and before a 
job is released for operation, a check should be made to 
verify that the guard will prevent the operators hands from 
reaching into the point of operation or any hazard zone.

Table 0-10:  Mechanical Guards
	Distance of opening from	 Maximum
	 point of operation	 width of
	 hazard (inches)	 opening (inches)

1/2 to 1-1/2	 1/4

1-1/2 to 2-1/2	 3/8

2-1/2 to 3-1/2	 1/2

3-1/2 to 5-1/2	 5/8

5-1/2 to 6-1/2	 3/4

6-1/2 to 7-1/2	 7/8

7-1/2 to 12-1/2	 1-1/4

12-1/2 to15-1/2	 1-1/2

15-1/2 to 17-1/2	 1-7/8

17-1/2 to 31-1/2	 2-1/8

The table above shows the distances that guards should 
be positioned from the nearest point-of-operation hazards.

The various openings are such that for average size hands, 
an operator’s fingers will not reach the point of operation.

After installation of point-of-operation guards and before 
a job is released for operation, a check should be made 
to verify that the guard will prevent the operator’s hands 
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OSHA ROSHA ROSHA ROSHA ROSHA Reeeeegulagulagulagulagulationstionstionstionstions
1910.217 (C) (3) (iii)
Safeguarding the Point of Operation
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1910.217 (C) (3) (iii)
Additional requirements for safeguarding
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1910.212
General requirements for all machines (covers press
brakes, hydraulic and pneumatic machines not
covered by mechanical power press standards)
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OSHA Regulations
1910.217 (C) (3) (iii)
Safeguarding the Point of Operation

(iii) A presence sensing point of operation device shall 
protect the operator as provided in paragraph (c) (3) 
(i) (a) of this section, and shall be interlocked into the 
control circuit to prevent or stop slide motion if the 
operator’s hand or other part of his body is within the 
sensing field of the device during the downstroke of the 
press slide.

	 (a)	 The device may not be used on machines using 
full revolution clutches.

	 (b)	 The device may not be used as a tripping means 
to initiate slide motion.

	 (c)	 The device shall not be constructed so that a 
failure within the system does not prevent the 
normal stopping action from being applied to 
the press when required, but does prevent the 
initiation of a successive stroke until the failure 
is corrected.  The failure shall be indicated by 
the system.

	 (d)	 Muting (bypassing of the protective function) of 
such device, during the upstroke of the press 
slide, is permitted for the purpose of parts 
ejection, circuit checking, and feeding.

	 (e)	 Refer to ANSI B11.19-2003 for calculating safety 
light curtain distance from the point of operation.

	 (f)	 Guards shall be used to protect all areas of 
entry to the point of operation not protected by 
the presence sensing device.

1910.217 (C) (3) (iii)
Additional requirements for safeguarding

Where the operator feeds or removes parts by placing 
one or both hands in the point of operation and a two 
hand control presence sensing device or Type B gate 
or movable barrier (on a part revolution clutch) is used 
for safeguarding:

	 (i)	 The employer shall use a control system and 
a brake monitor which comply with paragraphs 
(b) (13) and (14) of this section.

	 (e)	 Inspection, maintenance, and modification of 
presses-

(i)	 It shall be the responsibility of the employer 
to establish and follow a program of 
periodic and regular inspections of his 
power presses to insure that all their parts, 
auxiliary equipment, and safeguards are in 
a safe operating condition and adjustment.  

The employer shall maintain records of 
these inspections and maintenance work 
performed.

1910.212
General requirements for all machines (covers 
press brakes, hydraulic and pneumatic machines 
not covered by mechanical power press standards)

	 (a)	 Machine guarding - (1) Types of guarding.  One 
or more methods or machine guarding shall 
be provided to protect the operator and other 
employees in the machine area from hazards 
such as those created by point of operation 
ingoing nip points, rotation parts, flying chips 
and sparks.  Examples of guarding methods 
are: barrier guards, two-handed tripping 
devices, electronic safety devices, etc.

NOTE:	 These are only partial reprints, refer to your 
Federal Register for total construction, control reliability, 
and machine guarding requirements for the subject 
machine being guarded for all applicable OSHA 
Standards.

AA-3

Read and fully  
understand this manual. 
Failure to do so could 
result in death or  
serious injury. 
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Safety Guidelines for Management
Operational Safety

	   1.	Appoint a Safety Coordinator to be responsible 
for safety regulations, requirements, and 
suggestions.  He must review and investigate 
all accidents and “close calls.”

	   2.	Establish and issue safety rules.  Inform each 
employee of his responsibilities.  Make sure he 
understands them and knows what is expected 
of him.

	   3.	A thorough review and an early inspection must 
be made of existing presses, dies, and point 
of operation guarding to attain the degree of 
responsibility required by ANSI B11.1-2009 
Safety Standards and Federal State laws.  
Review what mandatory modifications are 
necessary.

	   4.	Equipment that is no longer safe and that cannot 
be economically upgraded should be destroyed.

	   5.	Never allow persons legally under age to 
operate or assist in the operation of machinery.

	   6.	All personnel must be properly trained to 
eliminate accidents and injuries.

	   7.	Regardless of the operator’s experience, 
education or language barrier, it is the 
responsibility of the supervisor to give him 
a thorough explanation with each new job 
assignment.

	   8.	No employee should be given a work assignment 
that he does not fully understand.  Only properly 
instructed and thoroughly trained personnel 
should be assigned to work on or with any 
machine.

	   9.	 It shall be the responsibility of the employer 
to provide an adequate, clean, safe and 
uncluttered work area around each machine.

	 10.	 If a malfunction is reported, stop the machine 
immediately, correct the problem, then resume 
production.

	 11.	 Investigate all accidents and close calls.  
Analyze the reason for occurrence.  Take action 
to prevent recurrence.  Keep records of the 
investigation and preventative steps that were 
taken.

	 12.	Only employees who understand the machines, 
operation and safety requirements, and who are 
able to communicate this knowledge should 
be given the responsibility of instructing and 
training others to perform as operators.

Machine Control Reliability 
Requirements
CONTROL RELIABILITY:

“...control circuits shall be designed and constructed so 
that a single failure or fault within the system does not 
prevent the normal stopping action from being applied 
to the press when required, or does not create an 
unintended stroking action, but does prevent initiation 
of a successive stroke until the failure is corrected.” 
(ANSI B11.1-2009)

“...control shall be designed to prevent initiation of a 
stroke signal in the event that a failure occurs within the 
press control.”  (ANSI B11.2-2013)

“Robots shall be designed and constructed so that any 
single, reasonably foreseeable failure will not cause 
hazardous motion of the robot.”  (ANSI/RIA R15.06-
2012)

“...control circuits shall incorporate features to minimize 
the possibility of an unintended stroke in the event of 
the failure of the control component to function properly, 
including relays, limit switches, and static output 
circuits.”  (ANSI B11.1-2009)

“...control system shall be constructed so that a failure 
within the system does not prevent the normal stopping 
action from being applied to the press when required, 
but does prevent initiation of a successive stroke until 
the failure is corrected.”  (ANSI B11.1-2009)

“...the control system shall be constructed so that a 
failure within the system does not prevent the normal 
stopping action from being applied to the press when 
required, but does prevent initiation of a successive 
stroke until the failure is corrected.” (OSHA CFR 
1910.217) 
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Appendix A:
Regulations & Guidelines for Safe Operation
PPG Series Safety Light Curtain
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Power Press Care Through Inspection and
Maintenance
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Safety Enforcement
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	 13.	Management must decide that personnel 
protective safety equipment is required to 
perform each job safely.  Items such as safety 
glasses, shoes, gloves, helmets, hand pads, 
spats, protective sleeves, and material handling 
equipment are common in the metal working 
industry.  If noise levels are excessive, protective 
head sets and ear muffs are recommended.

	 14.	When designing point of operation guarding, 
the manufacturing process should be weighed 
heavily in favor of operational safety.

	 15.	Establish safe and convenient material handling 
methods and procedures.

	 16.	Post in convenient areas the names, addresses, 
and phone numbers of physicians and hospitals, 
and members of the organization who are to be 
called in case of emergency.

	 17.	All equipment must be electrically connected 
according to the National Electric Code and be 
consistent with other accepted practices.

	 18.	Provide adequate and proper fire protection 
equipment.

Power Press Guarding

	 1.	 Press manufactures do not know and cannot 
foresee the magnitude of potential applications 
of power presses.  Therefore, only the press 
user can determine the type of guards that have 
to be used in order to perform the job safely.  It 
is the responsibility of the user management to 
make certain that point of operation guarding 
and other necessary safety devices are 
installed.  The press should be guarded in such 
a manner that it is impossible for the operators 
to place their hands or any other part of the 
body in the die area.

	   2.	The press user should become thoroughly 
acquainted with the safety devices commonly 
employed in power press operations.

	 3.	 Feeding devices are strongly recommended, 
since they remove the operator from the 
die area, and therefore allow more effective 
utilization of guards and safety devices.

	 4.	 Do not release a press for production before 
installing and testing all guards and covers.

	 5.	 Make frequent evaluation checks of all guarding 
and devices while the press is running.  Correct 
all unsafe findings immediately.

Power Press Care Through Inspection and Maintenance

	 1.	 All maintenance and inspection personnel should be 
specifically instructed, and must understand proper 
maintenance and inspection procedures contained 
in this manual.

	 2.	 Set up a daily, weekly, and monthly press inspection 
program.  Use a checklist and verify 	 that the job 
is done correctly.

	 3.	 Establish a preventative maintenance program.  
Records of all maintenance work performed must 
be kept.

	 4.	 Since all equipment has a limited life, high quality 
maintenance personnel are required to obtain 
maximum usage of your equipment.

	 5.	 Releasing a power press for production following 
maintenance should be the responsibility of a 
qualified individual assigned by management.

	 6.	 To maintain the original level of press reliability, 
careful inspection of mechanical, electrical, and 
pneumatic areas must be made.  This may give an 
advance warning of a hazard which then can be 
corrected to prevent possible injuries and damage.

Safety Enforcement

In order to have an effective safety program, management 
at all levels must enforce every safety rule and regulation.  
Strong disciplinary measures are sometimes required.  
They should consist of a warning, written reprimand, work 
suspension, transfer, demotion, or possibly a dismissal.  All 
infractions must be reported and recorded.  Once an infraction 
is noted, it shows that an unsafe practice or condition has 
existed.  This may be the result of poor planning or improper 
training and instructing.  The reason for the infraction should 
be analyzed in order to take corrective action.

Supervisor Training

It should be the responsibility of management to instruct their 
supervisors on safety, giving job instructions, supervising 
operators, determining accident causes, and building safety 
attitudes among the press operators.  Many accidents have 
occurred due to a supervisors lack of training.

Operator Training

It shall be the responsibility of management to insure proper 
training of operators.  A specific training program should be 
instituted to instruct the operator in safety, proper usage of the 
equipment, and correct operational procedure in performing 
each and every job.  In addition to the supervisor, the operator 
should be familiar with the proper guarding of the point of 
operation.  Never permit an operator to start a job without 
complete instructions from his immediate supervisor.
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Appendix B:
Parts List

PPG Series Safety Light Curtain

Receiver Pylon
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Appendix B:
Parts List
PPG Series Safety Light Curtain
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NOTES

	 Questions?  Email the Sales Department at sales@pinnaclesystems.com or our Engineers at service@pinnaclesystems.com.



WARRANTY
Manufacturer warrants that this product will be free from 
defects in material and workmanship for a period of one 
year from the date of shipment thereof.  Within the warranty 
period, manufacturer will repair or replace such products 
which are returned to it with shipping charges prepaid and 
which will be disclosed as defective upon examination 
by the manufacturer.  This warranty will not apply to any 
product which will have been subject to misuse, negligence, 
accident, restriction, and use not in accordance with 
manufacturer’s instructions or which will have been altered 
or repaired by persons other than the authorized agent or 
employees of the manufacturer.

DISCLAIMER
The provisions of the paragraph “Warranty” are the sole 
obligations of the manufacturer and exclude all other 
warranties of merchantability, expressed or implied.  
Further, there are no warranties which extend beyond the 
above warranty.

LIMITATION OF LIABILITY
In the event of any claim or breach of any obligations 
of manufacturer under any order, whether expressed or 
implied, and particularly in the event of any claim or a breach 
of the warranty or warranties contained in the paragraph 
“Warranty” or of any other warranties, expressed or implied 
which might, despite the paragraph entitled “Disclaimer,” be 
determined to be incorporated in any order, the company 
shall under no circumstances be liable for any consequential 
or special damages, either in law or in equity, or for losses 
or expenses or claims for the same arising from the use of, 
or inability to use, the products of the manufacturer for any 
purpose whatsoever.

			   The entire machine safety 
system must be tested at the start of every shift.  
Machine testing should include:  (1) proper machine 
operation and stopping capability; and (2) verification 
of proper installation and settings of all point of 
operation guards and devices before the operation 
is released for production.

DISCLAIMER
Pinnacle Systems, Inc. does not assume liability for the 
contents of this publication or the use of any products 
described.  Pinnacle Systems, Inc. reserves the right to 
make changes to the products or any catalogs without 
further notice.

CHANGE IN SPECIFICATIONS
 
Product specifications and accessories may be changed 
at any time based on improvements and other reasons. 
It is our practice to change part numbers when published 
ratings or features are changed, or when significant con-
struction changes are made. However, some specifica-
tions of the Product may be changed without any notice. 
When in doubt, special part numbers may be reassigned 
to fix or establish key specifications for your application. 
Please consult the factory. ERRORS AND OMISSIONS

 
Information presented by Pinnacle Systems, Inc. has 
been checked and is believed to be accurate; however, 
no responsibility is assumed for clerical, typographical or 
proofreading errors or omissions.
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Read and fully  
understand this manual. 
Failure to do so could 
result in death or  
serious injury. 


