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Reply to the Attention of:

FEB 11 2004

Glen F. Koedding, CEO

Metal Tech Controls Corporation
P O Box 512113

Punta Gorda, FL 33951-2113

Dear Mr. Koedding:

Thank you for your letter to the Occupational Safety and Health Administration’s (OSHA’s) Directorate of
Enforcement Programs (DEP). This letter constitutes OSI-IA’ s interpretation only of the requirements discussed
and may not be applicable to any questions not delineated within your original correspondence. You had
concerns regarding Metal Tech’s Laser Sentry guard systems installed on hydraulic powered press brakes being
used in the United States and its territories.

In your letter dated April 28, 2003, you attached our March 10 memorandum, Request for Guidance regarding
Metal Tech Controls Corporation ‘s Laser Sentry guarding system that is installed on hydraulic press brakes.
We have reviewed your recent letter and its attachments very carefully. As you may know, OSHA has always
embraced newer technology that enhances workplace safety. However, OSHA does not formally test, evaluate,
certify, or approve products. Likewise, we are prohibited from endorsing private sector products, services,
consultants, studies, or test results.

After the March 10 memorandum was issued, you had numerous conversations regarding this issue with Willie
Robinson of my staff, which led to a site visit at Columbus, Ohio. Mr. Robinson, James Washam, Region V,
Machine Guarding Specialist, Cincinnati OSHA Area Office, Cincinnati, OH, and Bruce Bigham, Columbus
OSHA Area Office, Columbus, OH observed your operation, and, thereafter, OSHA reviewed additional product
information regarding laser guarding systems.

OSHA’s requirement for safeguarding mechanical and hydraulic power press brakes is addressed at 29 CFR
1910.212, General Requirements for All Machines. 29 CFR 191 0.212(a)(]) states, “One or more methods

of 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, rotating parts, flying chips and sparks.
Examples of guarding methods are barrier guards, two-hand tripping devices, electronic safety devices, etc.”
Emphasis added. Further, 1910.212(a)(3) requires a guarding device to be “so designed and constructed as to
prevent the operator from having any part of his body in the danger zone during the operating cycle.”

In accordance with the above requirements, coupled with the additional information, that was provided to

the Agency, and. the close observation of the operation during the site visit, 051-1A is rescinding its March

10 memorandum to the extent that the memorandum concludes that laser guarding devices are inherently
prohibited pursuant to 29 CFR 1910.212 or pursuant to consensus standards. That is, a laser guarding device
may be considered an electronic safety device, pursuant to 1910.212(a)(1), and would not be in violation of
1910.212(a)(3), if it effectively and reliably prevents worker injury by controlling the zone of danger described.

Please be aware that the Agency’s opinion is limited to the use of a. laser guarding system in conjunction with
hydraulic press brakes. While OSHA has not formally considered the application of laser guarding systems on
other pieces of equipment (e.g., unitized dies, mechanical power presses, and resistance welders), the Agency



has significant concerns about the effectiveness of using laser guarding systems on other types of equipment to
protect employees from pout of operation hazards and other equipment-related hazards.

While the Agency has determined that the laser guarding device may be considered an acceptable form of
guarding under 29 CFR 1910.212, OSHA cautions employers that guarding systems generally are appropriate
only if they are designed, installed, used, and inspected in a manner that will effectively and reliably prevent
injury. Thus, OSHA will consider carefully individual laser guarding systems installed in conjunction with
hydraulic press brakes to determine whether they effectively and reliably protect employees from point of
operation hazards and other equipment-related hazards. While the Agency will provide its inspectors with more
specific guidance in the near future, inspectors currently will, consider the laser guarding device in isolation, as
well as in conjunction with the specific press on which it is installed, to ascertain whether it provides effective
and reliable protection under the conditions in which the laser guarding. device and the press brake are used at
a specific worksite. Employers who are using laser guarding devices in a manner such that they do not work in
conjunction with a hydraulic press brake to provide effective and reliable protection are subject to citation under
29 CFR 1910.212.

In. addition, please be advised, that OSHA is not sanctioning the use of the Laser Sentry guarding system, and
the Agency has not determined (and is not authorized to determine) whether or not the Laser Sentry guarding
system, as presently designed, is capable of providing effective and reliable employee protection..

Furthermore, the electrical components of the equipment must be approved by a Nationally
Recognized Testing Laboratory (NRTL) in accordance with the enclosed standard, 29 CFR
1910.303(a). The employer must examine, install, and use equipment in accordance with the
instructions provided by the NRTL and included in the listing or labeling, as required by 29 CFR
1.910.303.

Thank you for your interest in occupational safety and health. We hope you find this information helpful. OSHA
requirements are set by statute, standards, and regulations. Our interpretation letters explain these requirements
and how they apply to particular circumstances, but they cannot create additional employer obligations. This
letter constitutes OSHA’s interpretation of the requirements discussed. Note that our enforcement guidance

may be affected by changes to OSHA rules. Also, from time to time we update our guidance in response to new
information. To keep apprised of such developments, you can consult OSHA’s website at www.osha.gov. If you
have any further questions, please feel free to contact the Office of General Industry Enforcement at (202) 693-
1850.

Sincerely,

Rclond € %

Richard I. Fairfax, Director
Directorate of Enforcement Programs
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CONTROL RELIABILITY

The Laser Sentry is manufactured to UL and CSA standards and is designed and built to the highest
safety standards defined for machinery safety, EN954-1 Category 4 and meets the control reliability
requirements of ANSI B11.19 and OSHA 1910.217. The Laser Sentry is also designed to meet CSA
and EC (European Community) standards.

The laser Sentry is designed and manufactured in the USA. All components are at least UL and CSA
listed, some carry a CE mark. All components except some board level parts are manufactured in the
USA.

Laser transmitters:

Class II modulated visible laser diode emitter.

Beam width of 5.5 mm. at 54 mm, 10’ 5.5 mm, 20’ 8.5 mm, and 50’ 18 mm.

Environmental Rating - NEMA 6P; IEC 1P67

Laser Classification - US Safety Standards 21 CFR 1040.10 and 1040.11; European Standards EN
60825 and IEC 60825.

Laser Receiver:
Contains a special lenses which provides detection of objects as small as .067.

The controller has two microprocessors, each programmed by different individuals. The processors
jointly control and monitor the Laser Sentry functions, cross check each other and monitor the linear
position transducer and laser transmitter and receiver for failure.

Two safety relays control the machines’ ram closing hydraulic valve. These relays have force-guided
contacts and are checked for welded of stuck contacts before being energized.

A separate relay is provided for reversing the ram.

An additional relay is provided for parallel connection to the machines’ slow speed circuit. If the ma-
chine does not put the machine in to slow speed before reaching the surface of the material, the Laser
Sentry will force the machine into slow speed.

The Laser Sentry obtains the rams’ position from a magnetostrictive transducer, which produces an
absolute digital position to within .0025 of an inch. The transducer is monitored for position change
when the Laser Sentry receives a ram movement signal. Should there be no change within a prede-
termined time the machine is immediately disabled. Should the connecting cables be disengaged the
machine will be disabled within 1.5 mS.

The stop time of the machine is monitored each time the machine is stopped and then reversed. The
time is checked against a predetermined time and should it exceed the preset time the machine is dis-
abled.

The control is password protected to three levels, Operator, Supervisor and a Master. The passwords
can be changed at the Supervisors or Master’s discretion. Attempts to guess passwords are prevented
by allowing only 3 attempts before locking out.

Indicator lights and the screen clearly display the controls status. All user messages are in plain lan-
guage. Error messages are displayed as well as sugestions for a solution.
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HOW LASER SENTRY PROVIDES SAFETY

The Laser Sentry provides press brake safety by eliminating the hazard in a similar manner as do elevator
and subway doors eliminate the hazard of the doors closing and crushing someone. In the event the doors are
blocked, the doors retract automatically thus eliminating the hazard! They use pressure

sensitive switches to detect the presence of an object. When the sensor is activated the

doors retract.

The Laser Sentry uses the interruption of lasers beam to sense objects, if any object breaks
any of the three beams, human or otherwise the ram is instantly retracted.

To permit the bending process the Laser Sentry determines when it is safe for the laser

beam to be broken. That is, when the hazard is less than 1/4 inch. & RS
To determine just exactly where that “safe” point is, a precision digital absolute position =
transducer is used. The transducer provides the rams position within .0025 inches of repeat- ﬁ
ability.

The operator “teaches” the Laser Sentry the exact position of the surface part to be formed when it is resting
on the lower die. This position is used by the Laser Sentry to determine the safe area of ram travel. _

However the laser is not “muted” at 1/4 inch above the material as with the use of light curtains, it is
muted .100 above the surface of the part being formed!

The beam is scanned between 3/16 and 1/4 of an inch under the die. This distance is determined by
the reversing capabilities of the machine. The Laser Sentry tests the reversing time and this time of
ram travel distance is used to determine just how far below the die the beam can be placed.

As the ram travels down or up in the case of an up-acting press and any of the beams are broken be-
fore the die reaches to within .100 of the part to be formed, the ram will retract immediately.

3/16t0 1/4” ————> o 0 o
The machine’s slow speed function is used to reduce the risk of pinching even further. As the ram approaches
to within a minimum of 1/4 inch above the part, the Laser Sentry forces the machine into slow speed. In slow
speed the reaction time of stopping and reversing the machine is considerably reduced, thus allowing a greater
margin of safety as the die closes.

To provide as near fail-safe operation as possible, the laser beam is pulsed at very high speed, a separate micro-
processor monitors the laser pulse and will detect any malfunction in the laser transmitter or receiver and shut
down the machine.

Two safety relays that are crosschecked by both processors are provided to control the ram motion valves.

An input from the machines’ control circuit that signals the ram to move is monitored so that when activated the
Laser Sentry knows that ram motion is to begin and be maintained until the signal is de-activated. The Laser
Sentry uses this information to monitor the output of the position transducer. Should it fail, the system will be

shut down immediately.

Control reliability is provided by two microprocessors to maintain the transducer and the control the Laser
Sentry’s operation while crosses checking each other for proper operation.
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SAFETY NOTICE

Please read this message first!

The Laser Sentry is a control that reverses the machines’ ram motion in the event the laser beam is
interrupted during the hazardous portion of the stroke. Whenever the operator’s safety is dependent on
the machine’s ability to stop and reverse quickly enough to prevent an injury, it is absolutely impera-
tive that the safe stopping/reversing time of the machine be known and that the laser beam be set to the
proper distance from the leading edge of the upper tool.

The Laser Sentry provides the reversing time of the machine in milliseconds when the machine is
emergency reversed in any position and checks the time against a predetermined time that has been
deemed safe. The reverse time is also displayed on the screen.

The Laser Sentry can and should be used to monitor the reversing time. Proper setting of the reverse
time set point in the Laser Sentry is the sole responsibility of the employer, purchaser and final owner
of the equipment.

If the machine is incapable of reversing within 1/4 inch, the machine is unsafe and the hydraulic
valve system should be repaired or replaced. DO NOT ATTEMPT TO OPERATE THE MA-
CHINE IN THIS CONDITION! This requirement is the sole responsibility of the employer and
or machine owner.

The proper application, installation, maintenance and operation of the Laser Sentry, and the machine
itself are the sole responsibility of the purchaser and or employer.

It is the purchaser and or employer’s responsibility to inspect the Laser Sentry, the laser transmitter
and receiver, and any other pertinent equipment daily for proper operation. It is also the purchaser and
or employer’s responsibility to know that the stop/reverse time monitoring set points and the mute set
points are proper and safe for the operator.

The purchaser and or employer are also responsible for the selection and training of the personnel
necessary to properly install, operate and maintain the machine and its safeguarding systems. For ex-
ample, the Laser Sentry should only be installed, checked out and maintained by a qualified person, as
“a person or persons who, by possession of a recognized degree or certificate of professional training,
or who, by extensive knowledge, training and experience, has successfully demonstrated the ability to
solve problems relating to the subject matter and work.” (ANSI B30.2-1983)

The user is the person(s) identified and designated by the employer as being appropriately trained and
qualified to perform a specific procedure. Often the user is the installer, die setter, electrician, mainte-
nance personnel, supervisor, foreman, etc. who is involved with the setup, daily test and checkout of
the machine and the safety devices.

The Laser Sentry should never be accessed by anyone other than properly trained personnel so des-

ignated by the purchaser and or employer. If the machine operator is not properly trained to set up the
machine or the Laser Sentry then a setup person so designated should perform the setup.
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The machine operator must receive specific proper training on exactly which machinery is protected
by the Laser Sentry, the machine’s operating controls, warning signs and safety instructions. The ma-
chine operator must thoroughly understand and follow the company’s safety rules and always use the
safeguards and proper hand tools provided by the employer. The machine operator must immediately
notify management if the machine, tooling or safety devices are not operating properly.

Never use the machine if it or the safety equipment is not in proper working order.

The Laser Sentry is provided with password protection. The purpose is to prevent untrained and unau-
thorized personnel from entering or modifying programs or from changing set points programmed for
machine stop/reverse time monitoring and lost motion detection. It is the purchaser and or employer’s
responsibility to ensure that only trained and authorized personnel have access to these passwords and
functions. The passwords can be changed at will by a supervisor.

The following are additional requirements the purchaser and or employer must meet before us-
ing the Laser Sentry.

The machine on which the Laser Sentry is to be installed MUST be capable of stopping and reversing
motion anywhere in the stroke or cycle in a safe time and within 1/4 inch of ram travel.

Do not use the Laser Sentry on any hydraulic press brake with inconsistent reversing time or inad-
equate control devices or mechanisms.

When the Laser Sentry is used to protect a machine operator from a hazard, the purchaser and or em-
ployer has the responsibility to ensure that all applicable federal, state and local Occupational Safety
and Health Act (OSHA) requirements and any such rules, codes and regulations which may apply are
satisfied.

All Safety related machine control circuit elements; including pneumatic, electric or hydraulic and
their respective controls must be control reliable.
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PRINCIPLE OF OPERATION

| Guarded |
| |

The laser beams (see BOX BENDING mode) are active when the
ram is descending, should the beam be broken before it reaches
within .100 of the part being formed the machine will be imme-
diately reversed.

—

]

Reverses Ram

q E a
ql N
1

When the ram is descending, the machine is guarded by the Laser
Sentry. At 1/2 inch or greater above the part being formed, the
Laser Sentry shifts the machine’s ram into slow speed. (down
acting machines).

If the laser beams are not interrupted by the part resting on the
lower die, the ram will immediately reverse.

When the laser beam/beams (see BOX BENDING mode) reach-
es the surface of the part being formed the Laser Sentry allows
the ram to continue through the forming portion of the machine
cycle allowing the part to be formed in the same manner as
thought there where no guarding laser beam.
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Laser beam detects part
and allows the machine
to continue forming.

Part 1s formed and the
ram returns home.
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BOX BENDING MODE

Box or tray shapes are formed by selecting the BOX FORMING MODE. When in the Box Mode the
Laser Sentry mutes the front laser beam (ignores it). As the ram descends the center laser beam is
only partially blocked by the box flange, the portion of laser beam that passes beyond the box flange
is enough to satisfy the laser receiver sensor.

Exaggerated center beam partially blocked by box with flanges being formed.
As long as the recievng sensor can "see" even a partial laser beam it will not cause a fault.

Laser
Receiver

Laser
Transmitter

Only the center beam is shown for clarity.

Looking down - Sky view
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]

Yy ¥ Al
///ﬂ%

In Box Mode the front laser beam is muted. This is an example of the part’s vertical
As long as the box flange is held against flange that is tilted into the center beam,
the back stop and the vertical flange is only completely blocking the beam and causing
partially blocking the center beam the box the ram to reverse. The part must be verti-
or tray can be formed. cally parallel to the rams travel so that the

laser beam is only partially blocked.

U BACK BEAM BLOCKED

%7%?Lﬁ

hand is placed between the two vertical

flanges. ﬁ%

In the event something blocks the back laser
beam, such as a back gauge finger, the back beam
can be muted. (see programming instructions)

The operator is protected even if his/her %l[,

PAGE 8 Laser Sentry ~ Instruction Manual



WAVY MATERIAL FORMING

OO0 0000000000 O0O0

High Speed Portion of stroke
. <

&
‘ ‘ Slow Speed Portion of stroke

Safety First! It is the overall objective to provide a safe press brake for the operator and any
other personnel around the machine. There are times when this is just impossible to do. Wavy
or kinked material is one prime example. While the procedure explained below may seem
ackward, we have found that once a person gets used to it, it is quite easy to use. Usually
when a part is wavy, the first bend will straighten it out so that subsequent bends can be made
in the regular manner. So be patient, and make parts safely.

Wavy material will break the laser beam causing the ram to retract. To overcome this problem
the Laser Sentry has a function called “Wavy Part”, selection [2] on the main menu. This
function can be turned ON and OFF as required.

When “Wavy Part” is turned ON, the ram will descend at high speed then shift to slow speed
as usual. Once the machine has reached the slow speed ram position and a wavy part or
anything else interrupts the laser beam the ram will retract up until the laser beam is cleared,
and then stop. By releasing the foot switch and re-pressing it the ram will attempt downward
movement in slow speed, if the laser beam is broken a second time the ram will retract and
stop. Release and press the foot switch again, if the beam is broken again the ram retracts and
stops. Press the foot switch again and the ram will descend, the laser beam will be ignored
and the wavy part can be formed in slow speed.

NOTE:

For the ram to retract only until the laser beams are no longer broken you must set the RAM
REVERSE function in the SET UP menu to PART (ial) return.

Beam Break One Retraction One

00 000000000000 OO0 000000000 O0O0O0

Laser beam encounters wavy material Retracts until the beam is not broken by
the first time. the material.
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Beam Break Two Retraction Two
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Laser beam en